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Proposal Category: GO

Scientific Category: Supermassive Black Holes and Active Galaxies

Alternate Category: High-redshift Galaxies and the Distant Universe

ID: 9483

Program Title: Pushing Little Red Dots to the Early Universe: Spectroscopic Confirmation
of the First Robust z ~10 LRD Candidate

Principal Investigator: Tanaka, Takumi

PI Institution: Kavli Inst for the Physics and Mathematics of the Universe

JWST observations have revealed a new population of compact, high-z objects called “little red dots”
(LRDs), attracting attention for their potential role in early supermassive black hole (SMBH) and galaxy
formation. We propose MIRI/LRS slit spectroscopy of CW-LRD-z10, the first robust candidate of a z>10
LRD, identified through a novel joint MIRI+NIRCam color selection in the COSMOS-Web field. With this Very
Small program, we will (1) spectroscopically confirm the redshift with multiple emission lines (Hbeta+[OllI]
and Halpha) and (2) test its LRD nature via detection of continuum emission. If spectroscopically confirmed
to indeed be the first z>10 LRD, CW-LRD-z10 will represent the most distant LRD and one of the most
distant SMBHSs discovered to date, providing critical constraints on SMBH formation in the early Universe.
Furthermore, we will put the first spectroscopic constraint on the number density of LRDs at z~10,
suggesting that the relative abundance of LRDs may increase toward higher-z compared to non-LRD
galaxies. This would imply that LRDs also represent a key population for understanding the early Universe
itself. Even if confirmed not to be an LRD, the observed photometry suggests the presence of an
exceptionally intense Halpha emission line, stronger than theoretical prediction, still making it a
groundbreaking discovery that challenges our physical understanding of high-z galaxies. Finally, the
outcome of this observation will highlight the importance of expanding MIRI surveys and follow-up
observations to identify more z>10 LRDs, affecting community-wide strategies in future JWST cycles for
probing the early growth of SMBHSs.
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Proposal Category: GO

Scientific Category: High-redshift Galaxies and the Distant Universe

Alternate Category: None

ID: 9496

Program Title: The Belated First Light: Spectroscopic Confirmation of a Population Il
Galaxy at Cosmic Noon

Principal Investigator: Li, Mingyu

PI Institution: Tsinghua University

The direct detection of Population Il (Pop Ill) stars is a premier scientific goal for JWST. While searches
have focused on the epoch of reionization (z>5), recent JWST/NIRSpec prism data have revealed CR3, an
unprecedented galaxy at z=3.19 with an exceptionally low metallicity (12+log(O/H)<6.52). This discovery
challenges models that confine Pop Il formation to the early universe and opens a new observational
frontier at cosmic noon. We request deep NIRSpec/G235M observations to conclusively test the Pop Il
nature of CR3. Our primary goals are to (1) push the oxygen abundance limit down to a transformative
12+log(O/H)<5.7 (~0.1% solar), providing a definitive test for a metal-free nature, and (2) search for the
critical He Il 4686 emission line, a key signature of a hard ionizing spectrum from massive, metal-free Pop Ill
stars. A confirmation of Pop Il stars in CR3 would be a paradigm-shifting discovery, fundamentally revising
theories of early chemical enrichment and directly fulfilling one of IWST's most ambitious scientific
objectives. The data will also provide a legacy dataset of deep spectroscopy for tens of galaxies in the
COSMOS field.
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ID: 9498

Program Title: Correcting charge migration in the MIRI detectors for compact sources

Principal Investigator: Deming, Drake

PI Institution: University of Maryland

The detectors in MIRI can experience significant charge migration. Bright compact sources create strong
pixel-to-pixel spatial gradients, especially at the shortest wavelengths where spatial resolution is best. The
most intensely illuminated pixels can be effectively de-biased relative to neighboring pixels, and the
subsequent difference in electric fields induces photoelectrons to migrate. Point spread functions (PSFs) for
bright sources are thereby broader than for faint sources, called the "brighter-fatter effect" (BFE). BFE can
create systematic error in spectra of transiting exoplanets, affecting the inference of cloud opacity and
molecular abundances. BFE can also affect the spectra of other compact sources such as T-Tauri stars with
close-in accretion disks, and the nucleii of some galaxies. In those latter cases where gas emission lines are
superposed on a dusty continuum, BFE can affect the ratios of line-to-continuum intensity, potentially
altering the inferred physics of the source. The calwebb-detectorl pipeline can flag the presence of BFE
during data reduction, but not correct it. The MIRI instrument team is working on correcting BFE using
deconvolution approaches. We propose a complementary method that will be simple, fast, and robust for the
spectra of compact sources. Our method uses optimal PSF-weighting in the spatial direction at the group
level. This has recently been demonstrated to successfully correct spatial BFE in MIRI/MRS data. We will
develop, benchmark, document, and distribute an open source Python code that will be applicable to a wide
range of past and future science using MIRI, both MRS and LRS.

Proposal Category: GO

Scientific Category: Exoplanetary System Formation and Dynamics

Alternate Category: None

ID: 9535

Program Title: The Next Step On the Water Trail: Understanding the Varied Lifecycles of
Volatile Ices in Debris Disks

Principal Investigator: Chen, Christine

PI Institution: The Johns Hopkins University

We propose to obtain near-infrared reflectance spectra from dust in the Kuiper Belt regions of seven nearby
debris disks. During the past year, JWST has provided exquisite scattered light spectroscopy that has
revealed the presence of water ice in two debris disk systems in the beta Pic Moving Group: HD 181327 and
beta Pic itself. Despite the similarity in age, the water ice properties are surprisingly different with evidence
for large, crystalline grains around HD 181327 and amorphous water ice around beta Pic. One explanation
for the presence of crystalline water ice in HD 181327 is high velocity collisions among the planetesimals
induced by planet migration. We propose to increase the sample of debris disks studied using NIRSpec IFU
spectroscopy from three to ten objects to verify that water ice is common and understand its lifecycle in
extrasolar planetary systems.

3 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: Stars and Stellar Populations
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ID: 9545

Program Title: The Substellar Missing Link: Brown Dwarfs in Globular Clusters

Principal Investigator: Brown, Thomas

PI Institution: Space Telescope Science Institute

Brown dwarfs inhabit the last unexplored territory in the HR diagram of globular clusters. For the nearest
globular clusters, we have a wealth of data for all phases of stellar evolution between the H-burning main
sequence and the termination of the white-dwarf cooling curve. However, to date we have only a few
candidate brown dwarfs in the nearest of these primeval systems. Our observational knowledge for
substellar objects is dominated by field samples in the immediate solar neighborhood, young star-forming
regions, and open clusters, where the populations are overwhelmingly skewed toward high metallicities and
young ages. We propose to observe the nearest two globular clusters, M4 and NGC6397, to depths
unambiguously below the H-burning limit, reaching brown dwarfs of 0.063 to 0.070 solar masses. This range
includes LO-L9 subdwarfs, the L/T transition (L8-T4), and TO-T6 subdwarfs in each cluster. The L/T transition
is poorly constrained at old ages and low metallicities, given the characteristics of the local stellar population
and the complexities of subdwarf model atmospheres. The reduced condensate fraction in metal-poor
subdwarf atmospheres could influence the L/T transition in this regime, with distinct cloud compositions and
dynamics from those in their solar-metallicity counterparts. Targeting well-studied stellar clusters will yield
subdwarf samples with high-precision ages, chemical abundances, and distances. The resulting constraints
on their physical parameters (mass, temperature, luminosity), combined with insight into the formation
efficiencies of these objects, will anchor substellar models in the ancient metal-poor regime.
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ID: 9563

Program Title: Don't Let the Dust Settle: Observing Planetesimal Collisions in the Beta
Pictoris Debris Disk

Principal Investigator: Avsar, Arin

PI Institution: University of Arizona

Beta Pictoris is a dynamically active system that has undergone major collisions in the recent past. In this
program, we seek to use multi-epoch imaging to uncover collisional remnants in the Beta Pictoris disk from a
population of planetesimals that was not accessible in Beta Pic before JWST. Simulations of multi-epoch
imaging of Beta Pic with NIRCam shows it is capable of detecting remnants down to 0.1 Ceres masses. This
is a 10-100 fold increase in the number of planetesimals NIRCam can detect collisions between compared
to HST. This translates to a 62% chance of a detectable collision with NIRCam occurring in Beta Pic since
the first epoch in 2022, making Beta Pic an ideal target for this study. We propose a second epoch of
NIRCam imaging of Beta Pic to search for collision events between 2022 and 2026. Multi-epoch imaging,
even in the case of non-detections, can provide valuable constraints on the underlying planetesimal
population. Cycle 5 is the ideal time to perform these observations. Since debris clouds are brightest and
most detectable 2—4 years after collision, performing observations 4 years apart allows for the detection of
low-mass collisions while maximizing the time between observations allows for a high probability of a
collision event. We highlight the urgency in starting regular monitoring this cycle as low observing cadences
can result in ~ 50% of collision events going undetected due to cloud dissipation. Ultimately, this program
seeks to lay the groundwork for characterizing the formation and evolution of extrasolar planetesimal belts
through the lens of major collisions.
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Alternate Category: None

ID: 9579

Program Title: The Fate of Jovian Worlds

Principal Investigator: Mullally, Susan

PI Institution: Space Telescope Science Institute

Nearby white dwarfs are ideal targets to directly image old, sub-Jupiter mass planets because these stellar
remnants are inherently dim and have favorable contrast ratios to the planets. Outer giant planets are
expected to survive post-main sequence evolution unharmed, and recent JWST discoveries indicate that
these planets may indeed be common. To find this population of planets, we propose a multi-cycle, common
proper motion survey in the mid-infrared to find and confirm an unexplored population of giant planets
around 30 nearby white dwarf stars at orbital separations ranging from 4 to 500 au. JWST's sensitivity in the
mid-infrared has, for the first time, made it possible to directly image solar system analogs. The survey will
be sensitive to planet masses less than half a Jupiter mass for every target, and less than Saturn mass for
75% of our targets. Any planets found in this survey will be 1-10 Gyr in age and therefore colder than other
directly imaged planets of the same mass. Once complete, this survey of nearby white dwarfs will (i) detect a
population of old giant planets orbiting white dwarfs, placing bounds on the frequency of Jupiter and Saturn
analogs in our Galaxy, (ii) determine how planetary systems evolve after the death of the star, and (iii)
provide a sample of cold solar system analogs whose atmospheres and orbits can be characterized with
future follow-up observations.
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ID: 9582

Program Title: Brace for Impact! The Aftermath of Airbursts in Gas Giant Atmospheres

Principal Investigator: Fletcher, Leigh

PI Institution: University of Leicester

We propose a non-disruptive target of opportunity proposal to observe the aftermath of a giant impact on
either Jupiter or Saturn. These are rare opportunities to glimpse planetary accretion in action, and the
mechanisms responsible for "atmospheric pollution” of giant planets in our Solar System and beyond.
Although major impact events are likely to occur within the foreseen lifetime of JWST (ten smaller impacts
have been detected in the past decade), they remain impossible to predict in advance. If a dark debris scar
is discovered (e.g., for >200m impactors on Jupiter), then this JWST trigger will provide spectroscopic maps
of reflected sunlight (NIRSpec/IFU) and thermal emission (MIRI/MRS), allowing us to derive the 3D structure
of temperatures, winds, chemical composition and aerosols associated with these spectacular events. The
distribution of energy and chemicals (like ammonia) from the impact can reveal the impactor direction,
penetration, and tensile strength; the reducing or oxidising chemistry (hydrocarbons, nitriles, and CO) can
reveal the water content of the impactor; and the glowing silicate debris can reveal its origins and chemical
make-up. This multi-cycle ToO will specifically target spectroscopy that cannot be obtained from Earth, and
will be supported by ground-based observations tracking the evolving impact scar morphology. Only large
impacts with detected debris fields will be considered for this JWST trigger. Long-term multi-cycle status is
requested due to the rarity of these extreme events, and the challenge of capturing them when the planet is
in the JWST field of regard.
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Alternate Category: None

ID: 9594

Program Title: Planck Bullet: New Dark Matter Supercollider

Principal Investigator: Rihtarsic, Gregor

PI Institution: University of Ljubljana, Dept. of Physics

The principal objective of this proposal is to study the nature of dark matter (DM) by using a merging galaxy
cluster. Gravitational lensing provides a unique tool transforming these clusters into DM laboratories. The
newly discovered Planck Bullet Cluster is an ideal and independent laboratory for detecting dark matter and
distinguishing between cold dark matter (CDM) and other scenarios (e.g., self-interacting dark matter). With
this proposal, the limit on the dark matter self-interaction cross-section will be measured (to <0.5cm”2/g or
better) to the extent that the possibility that dark matter self-interactions might explain the observed
non-cuspy mass profiles can be fully excluded. To pin down the position of the DM component we require
high-resolution, absolutely calibrated mass maps that will be compared to simulations. The combination of
weak and strong lensing measurements is needed to attain this goal. This can only be achieved with the
excellent resolving power and spectroscopic capabilities of JWST. We therefore request NIRCam and
NIRSpec observations of the Planck Bullet Cluster. The combination of constraints from multiply lensed
images (identified via color information and spectroscopy) and high-resolution weak lensing data will allow
us to construct, self-consistently, the mass distribution from the very center to the outskirts. With this
proposal we will further improve the selection of cluster members to unambiguosly separate the baryonic
and DM components. The proposal will enable investigations of the nature and properties of dark matter,
and how it shapes galaxies and galaxy clusters and their evolution through cosmic time.
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Proposal Category: GO
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Alternate Category: None

ID: 9601

Program Title: The Star Formation Histories of Isolated Low-Mass Galaxies: Setting a New
Empirical Benchmark

Principal Investigator: McQuinn, Kristen

PI Institution: Space Telescope Science Institute

The most detailed and precise measurements on the stellar mass assembly and evolution of low-mass
galaxies come from systems in close proximity to the Milky Way and M31, as these have been the galaxies
with the best observations. Yet, it is well-established that low-mass galaxies are easily transformed by
environment and that the evolution of satellite dwarfs has been heavily influenced by proximity to a massive
galaxy. As this is a highly biased sample, there are limitations in using these low-mass satellites as our
primary sample to test physical models of the galaxy assembly process. Even to simply understand the full
history of the population of LG dwarfs, the effects of environment on the formation and evolution of low-mass
nearby galaxies must first be disentanlged. We propose to derive the ancient star formation histories of 4
isolated low-mass galaxies that are far from a massive host (>1 Mpc) using deep JWST imaging of the
resolved stellar populations.These observations will complete the sample of isolated dwarfs with robust
SFHs within 1.6 Mpc. JWST makes SFHs for these galaxies possible for the first time (and recent work on
Leo P has proved that). We will measure the stellar mass assembly of these island universes across all
cosmic timescales and test whether the newly emerging pattern of paused and reignited star formation noted
among the few isolated dwarfs with the requisite data is common. Without the complicating factor of a
nearby massive galaxy woven through their history, these isolated galaxies offer an unparalleled view of
galaxy formation and secular evolution from cosmic dawn to the present-day.
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ID: 9609

Program Title: Exploring the Link between Makemake’s Thermal Anomaly and Gas
Production as a Probe of Cryovolcanism

Principal Investigator: Protopapa, Silvia

PI Institution: Southwest Research Institute

Previous JWST observations of Makemake, one of the largest trans-Neptunian dwarf planets, revealed two
extraordinary discoveries: a mid-infrared thermal excess at 150 K—far above equilibrium expectations—and
methane fluorescence, making it only the second trans-Neptunian object, after Pluto, with confirmed
gas-phase material. These anomalies may be linked, with a localized hot spot venting methane gas, which
would constitute direct evidence for subsurface upwelling and possibly cryovolcanism. Sustaining ~150 K
requires endogenic heating—either mobilization of primordial methane by radiogenic heat or internal
generation via hydrothermal or metamorphic processes. The hotspot’s temperature and size, together with
methane production rates from fluorescence, provide quantitative constraints on the scale and persistence of
this activity, placing Makemake in context with other active icy worlds such as Enceladus and Triton.
However, because current observations were obtained at different epochs and longitudes, they cannot
establish whether the two anomalies share a common origin. We therefore propose coordinated NIRSpec
and MIRI observations at multiple rotational phases. Coherent modulation of both methane emission and
mid-infrared flux excess with longitude would uniquely identify a single venting source, while divergent
variability would reveal multiple coexisting processes. Either outcome offers a decisive test of geologic
activity and volatile evolution beyond Neptune.
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ID: 9622
Program Title: A Complete Mapping of Stellar Evolution and the Interstellar Medium across
M33

Principal Investigator: Rosolowsky, Erik

PI Institution: University of Alberta

We propose to map the central 33 kpc”2 of the nearby, star forming, disk galaxy M33 using NIRCam (6
bands) and MIRI (3 bands). This will be a first heavily resolved IR survey across a spiral galaxy. Combined
with existing large investments by HST, ALMA, and more, this program will deliver a legacy data set for
benchmarking the key physics of galactic evolution from the structure of the star forming interstellar medium
(ISM), to the youngest stars, through dust production and the last stages of stellar evolution. We will use
these observations to: (1) find >2200 massive young stellar objects (YSOs) over the star forming central disk
of the galaxy, as a novel test for theories of star formation; (2) use resolved, red stellar populations to probe
the initial mass function and ancient star formation history of a spiral galaxy using stellar population
synthesis; (3) measure the contributions of O- and C-rich AGB stars to the dust budget of M33; and (4)
create high-quality maps of Paschen alpha plus massive YSOs and stars to provide a complete inventory of
the sources of stellar feedback in the galaxy. We will then use polycyclic aromatic hydrocarbon (PAHS) to
map out the small-scale structure of the ISM to find how feedback influences the gas around it. We will
deliver merged photometry of 40 million stars across 9 JWST + 6 HST bands and a curated mulitwavelength
atlas of the nearest low-inclination disk galaxy to the Milky Way. With this JWST survey, M33 will form an
essential case study to understand how galaxy evolution emerges from the collective action of millions of
stars, HIl regions, and gas clouds.
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ID: 9624

Program Title: Constraining Collisions in the beta Pic Terrestrial Planet Zone

Principal Investigator: Chen, Christine

PI Institution: The Johns Hopkins University

The beta Pic planetary system is dynamically active with on-going collisions among planetesimals, releasing
gas and fine dust. In addition, JWST MIRI observations have recently revealed dramatic changes in the
mid-infrared continuum and silicate emission features arising from the debris disk during the past 20 years.
These observations indicate that there was a massive asteroid collision in the habitable zone just prior to the
Spitzer observations in 2004-5. We propose to obtain MIRI MRS observations in Cycle 5 to better
understand (1) the evolution of the dust spectra (shockingly different between Spitzer and JWST epochs) or
underlying steady state behavior; (2) the evolution of the atomic gas that results from the on-going collisional
destruction of volatile-rich planetesimals; (3) the on-going collisional production of sub-blow out size particles
responsible for the dusty wind in the beta Pic disk; (4) the duty-cycle of large collisions, known to be frequent
in the system, and how they might be connected to the orbital dynamics of the planetary system.
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ID: 9637
Program Title: A definitive test of the Hubble tension - independent of the local distance
ladder

Principal Investigator: Treu, Tommaso

PI Institution: University of California - Los Angeles

The Hubble tension - the 8% difference between the Hubble constant (HO) measured from the local distance
ladder and that inferred from early universe probes - has reached a breaking point. Taken at face value, the
high-statistical significance implies that new physics is needed, such as new patrticles or early dark energy.
The alternative is that one or more methods are affected by unknown systematic errors. What is needed to
break the deadlock is a completely independent measurement with sufficient precision to confirm or refute
the tension. Strong lensing gravitational time delays offer the way forward. Recent work has demonstrated
the power of JWST NIRSpec stellar kinematics to break the mass-sheet degeneracy (MSD), measuring HO
with a conservative 4.5% precision, by relaxing the common assumptions on the mass density profiles of the
lens galaxy. The measurement is in excellent agreement with SHOES, but still consistent with the early
universe value at 2-3sigma, given the uncertainties. In order to achieve 1.5% precision, sufficient to
distinguish SHOES and Planck at 5-sigma, NIRSpec IFU data for 18 lenses are needed. Data for 7 are
available in the archive. We will obtain NIRSpec-IFU for additional 11 lenses (and NIRcam imaging for 6 of
them) for which time delays and other ancillary data are in hand. Only JWST has sufficient angular
resolution, PSF stability, and sensitivity to deliver the stellar kinematic maps needed to break the MSD and
the mass-anisotropy degeneracy and get a definitive answer. The data will also enable studies of massive
galaxy evolution, of the lensed black hole and host galaxy correlation, and of the nature of dark matter.
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ID: 9645
Program Title: The Core of the Iceberg: the Physics of Sub-L* Galaxies in the First Billion
Years

Principal Investigator: Treu, Tommaso

PI Institution: University of California - Los Angeles

What were the physical processes that governed star formation and the build up of metal and dust in the
early universe? Did supermassive black holes provide a significant contribution to cosmic reionization?
These major questions are emerging after the JWST discovery of surprisingly bright galaxies and AGNSs in
the reionization era. However, these hyperluminous galaxies are likely to be special (the "tip of the iceberg"),
e.g. caught right after a burst or powered by accretion onto supermassive black holes. Comprehensive
answers necessitate detailed studies of the dominant population of sub-luminous (<L*) galaxies. This is only
now possible by combining the unique power of JWST with strong gravitational lensing magnification. We
propose to carry out the first measurements of the ionizing radiation field, star formation history, dust
content, and detailed chemical enrichment for the sub-L* (-18.5<MUV<-14, i.e. 0.002-0.1 L*) population at
z>6. This goal will be achieved via a R~1000, 1-to-5 micron ultradeep spectroscopic survey of >120 faint
sources at z>6, magnified by the best-characterized lensing cluster, Abell 2744. These spectra will detect
UV and optical emission line diagnostics that trace C,N,O abundance, escape fraction, and AGN activity.
Raw data will be public immediately. Science-grade data and catalogs will be delivered 6 months after
observation, enabling a wide range of scientific investigations. Between the primary and ancillary science,
this program will have a broad impact in astronomy, with general implications for galaxy formation, feedback,
reionization, star formation, chemical enrichment, and black hole seeds and accretion.
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ID: 9652

Program Title: The hot dusty phase of active galaxies as observed by JWST interferometry

Principal Investigator: Lopez-Rodriguez, Enrique

PI Institution: University of South Carolina

The dusty and molecular torus is one of the most elusive structures in active galactic nuclei (AGN), yet its
importance is unequivocal for understanding the effects of accretion and feedback during galaxy evolution.
Near-Infared (NIR) observations are sensitive to the hot dust (500-1500K), which traces the sublimation
radius of the torus, the base of torus walls, and/or dusty winds. Surprisingly, the measured 3-5um excess
emission in AGN, first observed in the early ‘90s, still remains a mystery. This observed NIR excess is
thought to arise from hot dusty winds, hot graphite dust within the torus, and/or the broad line region. JWST
AMI has measured the host dust in the central 30 pc of the two prototypical AGN, Circinus and NGC1068, at
1.6 and 4.8pc resolutions, respectively. AMI improves the angular resolution two-fold (0.07" vs 0.14" at
4.3um), while minimizing the PSF artifacts. These observations found that most of the NIR emission arises
from the funnel and body of the torus (feeding mechanism), and the increase in AGN activity increases the
relative amount of extended NIR emission in the form of heated dust by the jet in the surrounding medium
(feedback mechanism). We request 3.8-4.8um AMI observations of 14 AGN at 1.6-8.9pc resolutions to
guantify the role of the hot dusty phase in feeding and feedback mechanisms at 10s pc-scales. This project
is poised to provide a new signature for studying the role of the hot dusty phase during the build-up and
feedback stages within 50 pc of local AGN.
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ID: 9654

Program Title: Definitive Constraints on the Star Cluster Environment of Intermediate Mass
Black Hole Candidate HLX-1

Principal Investigator: Dage, Kristen

PI Institution: Curtin University

HLX-1 is our best candidate intermediate mass black hole yet. However, the nature of its star cluster
environment, and particularly the age, is unclear. HLX-1 may be hosted by a young star cluster, but
degeneracy in distinguishing between the effect of the irradiated disk and stellar population age in the SED
means that an older population is equally possible. Given the faintness of HLX-1's OIR counterpart (H=24.4),
and the large distance to the source, JWST is the only facility that can obtain NIR spectroscopy to probe the
age of HLX-1's host cluster. This measurement has important implications for numerical modeling of black
holes in star clusters, and will either support the fast growth scenario of black hole formation in dense stellar
systems (potentially similar to "little red dots" observed with JWST), or the slow growth scenario (connected
to the rate of stellar mass black hole mergers, which has further implications for gravitational wave
progenitors). With only a modest investment of time from JWST, we will be able to definitely constrain the
age of the host cluster of HLX-1.
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ID: 9655

Program Title: Redshift identification of most distant radio quasar candidates at z=7.4-9.5

Principal Investigator: Ichikawa, Kohei

PI Institution: Waseda University

The earliest (z>8) supermassive black holes hold unique information regarding the formation mechanism of
the first generation black hole seeds. We propose to determine the redshifts of five radio quasar candidates
at z_phot=7.4-9.5, selected through the combination of deep Subaru/HSC optical, near-IR, and 3GHz
VLASS radio surveys. These candidates exhibit significant 1.5GHz+3GHz radio emissions but lack
emissions in the HSC optical (HSC-dark). Their emission starts to become evident in the J-band (referred to
as y-dropouts). The IR color of these candidates suggests a dust-reddened feature with an estimated Av of
1-5 mag, classifying them as prominent candidates of dust-reddened radio quasar at z=7.4-9.5. We propose
to perform JWST/NIRSpec PRISM spectroscopy to cover the entire 1-5um range, providing access to
emission lines such as Hb (up to z<9.5) and Mgll2800 (z<16), well known bright lines in quasars. Upon the
confirmation of their redshifts, the candidates will become the most distant radio quasars at z=7.4-9.5.
Furthermore, their line width would enable us to estimate the BH masses of these targets. If these values
align with expectations, they will give the significant tension to one of the current BH formation scenarios. If
the values indicate under-massive compared to the ones assuming the Eddington-limit, it will make the first
confirmation of super-Eddington accretion associated with radio emission in this early Universe at z=8-9.
The JWST/NIRSpec will serve as the unique nad primary tool for determining spec-z (and likely the BH
mass estimates) for our targets, contributing the deeper understanding of SMBH formation and growth in the
early Universe.
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ID: 9674

Program Title: Turbulent Dissipation Regions Revealed

Principal Investigator: Goldsmith, Paul

PI Institution: Jet Propulsion Laboratory

Turbulence is fundamental to ISM dynamics and hence to star formation in molecular clouds. Turbulent
energy flows in a cascade from large scales, driven by galactic rotation, massive young stars, supernovae,
and cloud-cloud collisions, down to small scales where it dissipates. But small scales where viscosity
becomes significant and dissipation occurs are poorly understood. Estimates of the dissipation scale range
from 10 to 100s of au, requiring the angular resolution provided by JWST even in the nearest star-forming
regions. Recent JWST Cy2 observations (proj. JWST-GO-03050.001-A) of H2 yielded the first images of
turbulent dissipation regions, 100-300 au in size, in the Taurus molecular cloud boundary. The emission
from H2 in the J = 3 level demands temperatures T > 500 K and densities of a few hundred /cm3 in regions
where the bulk of the H2 is at T~10K. Such temperatures and densities are also required to produce the
otherwise inexplicable widespread presence of CH+ in the ISM. The implied small filing factor suggests that
turbulent dissipation regions heat the gas intermittently. We propose observing 4 regions in the 17 micron
H2 line with JIWST/MIRI to sample different environments within 150 pc of the Sun. The proximity of these
regions together with JWST's exquisite angular resolution will enable precise determination of turbulent
dissipation mechanisms. Demonstrating that turbulent dissipation is widespread and determining the
properties of the dissipative structures are vital for modeling the structure of interstellar molecular clouds,
and will illuminate the long standing question of how turbulence influences star formation and thus galaxy
evolution.

18 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: Solar System Astronomy

Alternate Category: None

ID: 9688

Program Title: Methanol and Methane on Icy Bodies: Probing Heritage and Evolution in
the Outer Solar System

Principal Investigator: Brunetto, Rosario

PI Institution: Institut d'Astrophysique Spatiale

This proposal aims to provide a crucial test of the “heritage” (from the ISM or protoplanetary disk) vs.
“nurture” (by irradiation and other post-accretion processes) debate in planetary formation by studying
methanol-rich trans-Neptunian Objects (TNOs) with JWST. Methanol (CH3OH) is key in this debate, as it is
abundant in both the ISM and TNOs, but its presence alone cannot distinguish between these scenarios.
Methane (CH4), an expected byproduct of CH3OH irradiation, is the missing molecule needed to elucidate
whether mid-sized TNOs retain primordial ices or undergo significant post-formation modification. We
propose cutting-edge medium-resolution NIRSpec observations of methanol-rich TNOs with different orbits
to analyze how surface compositions evolve under varying irradiation conditions. We aim at detecting weak
and narrow features of CH4 and other irradiation by-products (e.g., H2CO) of methanol, and at clarifying the
evolutionary pathways of icy outer Solar System objects. JWST's high sensitivity and spectral resolution are
critical for detecting and quantifying these molecular species. The detection of CH4 can differentiate
between three formation mechanisms: (1) primordial CH4 from the ISM or protoplanetary disk, (2) internal
production and exchange with the surface, or (3) surface irradiation of CH30OH. By analyzing CH4 spectral
parameters relative to other ices, orbital parameters and TNO size, we can favor one of these scenarios.
The outcomes will enhance our understanding of surface chemistry of icy bodies, and will impact the fields of
protoplanetary disk and planetary system evolution, with broader implications for exoplanetary studies.
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ID: 9692
Program Title: NIRSpec IFU spectroscopy of a z=8.16 galaxy with Pop llI-like stellar
populations

Principal Investigator: Wang, Xin

PI Institution: Chinese Academy of Sciences

Identifying and characterizing the first generation of stars (Pop lll) is a key science objective of the JWST
mission. Simulations suggest that these young, metal-free, massive Pop lll stars can continue forming until
the end of the reionization epoch, driven by sustained accretion of pristine gas from cosmic web onto galaxy
disks. This raises the potential for their detection by current observational facilities. We propose a highly
efficient NIRSpec/IFU program to conduct deep G140M/F100LP and G395M/F290LP observations of
RXJ2129-z8Hell, a spectroscopically confirmed galaxy at z=8.16, which shows strong Hell 1640 emission
without accompanying rest-frame UV metal lines, indicative of Pop llI-like stellar populations.
RXJ2129-z8Hell consists of two components, compA and compB, both strong candidates for hosting Pop IlI
stars. The goals of this proposal are: (1) to confirm the strong Hell emission from compA, previously
detected in low-resolution NIRSpec/MSA prism data; (2) to measure compB’s spectroscopic redshift and
Hell emission; (3) to spatially resolve line flux ratios and equivalent widths of Hell and other rest-frame
UV/optical lines across the galaxy, mapping the spatial distribution of Pop IIl star mass fraction and
constraining models of Pop 1ll stellar evolution; and (4) to obtain 2D maps of star-formation rate, gas-phase
metallicity, and gas kinematics in this system, offering insights into the physical processes conducive to Pop
[l star formation. Successfully confirming Pop Il signatures in RXJ2129-z8Hell at z=8.16 will open new
frontiers in understanding stellar evolution and galaxy formation in the early Universe.
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ID: 9695

Program Title: Unveiling the hidden nature of highly-ionizing objects at cosmic dawn

Principal Investigator: Castellano, Marco

PI Institution: INAF - Osservatorio Astronomico di Roma

The present proposal will characterize two outstanding objects at z>10 that have the potential to shed light
on the connection among three puzzling JWST discoveries: 1) the high abundance of bright galaxies at z>9,
2) the large fraction of high-redshift AGN, and 3) the existence of a class of highly-ionizing, N-enhanced
objects. The two sources, GHZ2/GLASS-z12 (z=12.34) and GHZ9 (z=10.145) show UV emission lines
whose strength is unprecedented among z>10 objects, in particular a prominent CIV emission (EW>40AA),
and detection of the NIV and NIl lines implying a super-solar N/O abundance. GHZ9 is the most distant
X-ray AGN candidate ever found, with an X-ray luminosity compatible with a M_BH~10"8Msun. Line ratio
diagnostics suggest that these may be composite objects, with both an AGN and compact star-formation
contributing to their spectra. The proposed observations have the goal and sensitity to detect even a minor
AGN contribution to the observed emission to unveil the nature of these unique sorces. NIRSPEC
G235M/F170LP medium resolution spectra will detect or put firm upper limits (<20% of the total flux) on
broad (FWHM>500Km/s) CIV components, and will confirm that they are N-enhanced through a robust
detection of the NIII line. The large number of high-redshift sources confirmed in the GLASS-JWST field will
also enable a robust investigation of 2 objects at z~10.4-10.7 with Clll EW>20AA compatible with AGN
emission, and of the bright galaxy GHZ1/GLASS-z10 at z=9.88 showing a detection of the Nlll-line.
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ID: 9709

Program Title: Parting the Clouds: An optimized limb-limb exoplanet survey to reveal
diurnal cloud cycling and the mass-metalicity relation

Principal Investigator: Sing, David

PI Institution: The Johns Hopkins University

JWST has revolutionized exoplanet atmospheres, with the transformative capability to measure precise
transmission spectra over a broad wavelength range into the IR. These measurements are being used to
understand the complex atmospheric physics including the dynamics, cloud, and haze formation across a
wide range of physical conditions and to constrain planet formation and evolution using the chemical
abundances as primordial tracers. However, clouds have hindered these efforts. Recently, a theoretically
predicted large cloud-asymmetry bias has been revealed for a hot Jupiter. Measuring the planet’s
limb-asymmetric transmission spectra, the morning limb is seen to be very cloudy while the evening limb is
cloud-free — with the re-evaluated metallicity nearly 2 dex lower than a traditional analysis. This huge and
prevalent asymmetry bias means most everything we know from transit-derived abundances could be
heavily biased. Here we propose the first comprehensive limb-resolved panchromatic survey of gas giant
exoplanets. With this survey, the cloudy morning terminator will be fully disentangled from the evening, and
accurate unbiased abundances will be measured. Fortuitously, the top limb-asymmetry targets also span
two critical parameters—temperature and mass—enabling a broad, efficient statistical survey to: test the
hypothesis that diurnal cloud cycling causes widespread limb-asymmetries in transiting exoplanets, and
measure the mass-metallicity trend for gas-giants using accurate unbiased metallicities. This program will
make a significant impact on both the atmospheric dynamics of exoplanets, and the field of planet formation.

22 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO
Scientific Category: Nearby Galaxies to Cosmic Noon
Alternate Category: Gas, Dust and the ISM

ID: 9734
Program Title: Feedback in Low-metallicity Environments from Emerging sTar clusters
(FLEET)

Principal Investigator: Adamo, Angela

PI Institution: Stockholm University

JWST has opened a unique window into the earliest phases of star formation where dust, ionized gas, and
massive stars interact while consuming the gas reservoir. The duration of the emerging phase of star
formation is among the most challenging to constrain. Analyses in metal-rich spirals find that the 3.3 micron
PAH feature, a tracer of photo-dissociation regions (PDRs), remains associated with emerging young star
clusters (eYSCs) for about 4 Myr, too long for large fractions of ionizing radiation to escape. At low
metallicity, however, harder radiation fields and altered dust composition may change this picture. FLEET
will target nine dwarf galaxies (3—8 Mpc) with vigorous star formation, spanning metallicities of 10-40%
Zsun, to sample eYSCs (1073—-10"5 Msun) and their associated H Il regions and PDRs at 1-5 pc resolution.
From multiband NIRCam and MIRI imaging (complemented by HST observations), we will determine the
timescales for clusters to emerge from their natal clouds as a function of their mass. By controlling for
proximity and cluster properties (emerging stage, mass, age), we will trace PAH grain composition and its
evolution, testing model predictions (inhibited growth vs. destruction) that diverge at the probed metallicity
range. We will calibrate the PAH and 21 micron emission as unobscured tracers of star formation. The
results of the FLEET program will establish whether cluster emergence is sufficiently short (<<4 Myr) to
allow ionizing photon escape, and provide a benchmark for studies of distant dwarf galaxies and simulations
of emission and dust content in low-metallicity molecular clouds across a broad range of eYSC properties.
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ID: 9811

Program Title: SN-ECHOES: SuperNovae Embedded in Cluster-lensed, Hyper-luminous
Overdensities of Extreme Starbursts

Principal Investigator: Kamieneski, Patrick

PI Institution: Chalmers University of Technology

The Hubble tension, and the disparity between early/late-time measurements of the Universe's expansion
rate HO, remains unresolved/unexplained. Time-delay cosmography with gravitationally lensed supernovae
(glSNe) is a 1-step independent method for constraining HO from tracers at z~2. Delays between arrival
times from multiple images of gISNe are determined from their light curves, and when compared with lens
model-estimated path lengths, HO is determined with minimal dependence on cosmological parameters. Yet,
z>1 gISNe are difficult to capture: they are dimmed by distance, often dust-obscured, and rare enough to
require extensive monitoring campaigns. We propose an innovative approach to surmount these challenges.
We target 5 fields of dusty star-forming galaxies (DSFGs) with extreme SFRs (500-5000 Msun/yr), each of
which is predicted to yield >1 core-collapse SN/year in the observed frame (with Type la rates only slightly
lower). While dusty, they have widespread star formation, so there are sufficient unobscured sightlines to
have a good chance at detection. Nonetheless, JWST is required for the best NIR sensitivity & resolution to
combat attenuation. These targets are all lensed by galaxy clusters, so delays between multiple images are
long enough to follow up. The DSFGs are also likely embedded in overdense regions, so nearby galaxies
will also have high SFRs and stellar masses, adding to the observable gISN rates. With this 3-epoch 5-target
Medium program, each employing 6 filters of NIRCam imaging down to H-band 27.5 Vega mag (28.6 AB
mag), we anticipate the discovery of >4 multiply-imaged glISNe—doubling the current sample of 3 glSNe for
HO measurements.

24 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO
Scientific Category: Exoplanet Atmospheres and Habitability
Alternate Category: None

ID: 9825
Program Title: What causes the infrared and optical variability of the hot rocky super-Earth
55 Cnc e?

Principal Investigator: Hoeijmakers, Jens

PI Institution: Lund University

Optical and infrared secondary eclipse measurements of the hot rocky super-Earth 55 Cnc e have shown
variable eclipse depths, implying that the albedo and the day-side temperature vary on time-scales
comparable to or shorter than the orbital period. Episodes of particularly low brightness temperature recently
observed with JIWST NIRCam suggest efficient heat redistribution and thus the presence of an atmosphere,
at least episodically. Explanations for the planet's variability connect varying atmospheric temperature
structure, composition, pressure or dust emission to outgassing from the molten surface, but a quantitative
understanding is not yet forthcoming. Simultaneous measurements of the optical and infrared eclipse depths
are needed to gain new insight: Episodes of reflective volcanically expelled dust suspended in the
atmosphere could both explain the strong variability the optical as well as the infrared eclipse depths. JWST
observations of 55 Cnc are challenged by the brightness of the host star, but the newly commissioned
substripe readout modes of NIRISS SOSS uniquely allow us to observe this system at short wavelengths for
the first time. We will measure secondary eclipse depths between 0.7 to 2.7um to determine whether the
optical and infrared eclipse depths are correlated, and allow us to distinguish different scenarios for the
atmosphere: including cases of reflective dust, clear CO/CO2 or H20/CH4 dominated atmospheres, or high
(>3000 K) thermal emission that contaminates the optical. These observations will provide crucial context for
all previous CHEOPS, Spitzer and JWST observations carried out to date, with strong implications for
exoplanet geology.
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9828

A JWST Imaging Survey of Nearby Sun-like Stars with Debris Disks:

Poynting-Robertson Drag and Planet-Disk Interactions

Wilner, David

Smithsonian Institution Astrophysical Observatory

We propose JWST/MIRI F2550W imaging of a carefully selected sample of debris disks around Sun-like
stars within 25 pc whose cold, outer belts of planetesimals have been well-characterized by resolved
millimeter observations. A physical connection between outer belts of colliding planetesimals and inner
terrestrial zones has been suggested by the much higher detection rate of dust at au scales (via mid-infrared
interferometry) in systems that also host belts at tens of au. The exquisite sensitivity, resolution, and stability
of JWST for 25.5 micron imaging now allows for directly observing the spatial distribution of warm dust
emission that connects these inner and outer regions. Early JWST/MIRI observations of a handful of nearby
debris disks show broad, centrally concentrated emission that suggests Poynting-Robertson drag dominates
inward transport, alongside evidence of dynamical planet-induced disk substructures. We will obtain and
analyze radial surface brightness profiles for the sample to 1) assess the ubiquity of Poynting-Robertson
drag, and 2) whether the warm dust morphologies are substructured with rings and gaps, for which the
dominant driving mechanism is the dynamical influence of unseen planets. We require JWST/MIRI F2550W
observations of 8 systems to complete the sample of 13 and test models in systems with a range of outer
belt parameters. These nearby Sun-like stars are the only ones for which millimeter facilities can provide
high-quality resolved observations to complement JWST. The results will have implications for debris disk
physics, cometary delivery of material to terrestrial worlds, and the architecture of planetary systems.
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ID: 9833

Program Title: Journey to the Edge of WD 1145+017's Circumstellar Disk

Principal Investigator: Le Bourdais, Erika

PI Institution: Universite de Montreal

WD 1145+017, a polluted white dwarf (WD) with a complex debris disk, offers a prime window into the final
stages of planetary systems. This star displays an unprecedented number of metals in its photosphere and
its circumstellar gas, and also exhibits transits from an actively disintegrating planetesimal. All combined,
WD 1145+017's replenishing circumstellar disk provides a rich environment to study the pollution process of
white dwarfs. Despite being one of the most studied WDs, our understanding of its disk in the near- and
mid-infrared remains limited. We propose a comprehensive JWST observing program using MIRI and
NIRSpec to fully characterize the thermal and radial structure and determine the mineralogy of WD
1145+017's dust disk. By analyzing the 10 microns silicate feature and mapping the disk's configuration, we
aim to provide the first complete picture of the pollution process of white dwarfs from the outer edge of the
circumstellar disk to the star's photosphere. This study will improve our understanding of white dwarf disks
while providing crucial insights into exoplanetary compaosition and evolution, bridging the gap between
theoretical models and observational data.
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ID: 9841
Program Title: Growing the most distant radio-loud quasars in the structure formation
paradigm

Principal Investigator: Wang, Feige

PI Institution: University of Michigan

The origins of the radio-loud vs. radio-quiet quasar dichotomy remain unclear after 60 years of research.
Understanding this is crucial since radio jets could influence supermassive black hole growth and host
galaxy assembly. We address this by comparing two luminosity-matched samples of radio-loud and
radio-quiet quasars at the highest redshifts, minimizing evolutionary effects seen in lower redshift systems.
We propose NIRCam/WFSS observation of all 23 radio-loud quasars known at 5.55<z<5.75 (putting the
Hbeta+[Olll] lines in the sweet spot of NIRCam/WFSS) with the same strategy as the JWST ASPIRE and
EIGER programs, that targeted radio-quiet quasars at similar redshifts. We will spectroscopically confirm
~630 galaxies at 5.3<z<6.9 in 23 quasar fields, including ~190 galaxies physically associated with the
guasars. This program will allow us to measure the dark matter halo mass and black hole mass,
characterize quasar outflows, and study the host galaxies of these radio-loud quasars. This program will
finally resolve the long-standing puzzle of whether the radio-loud quasars live in different dark matter halos
from that of radio-quiet quasars and allow us to understand their growth in the structure formation paradigm.
By comparing the properties between the radio-loud and radio-quiet populations across multiple scales and
phases, we will be able to establish the main factors responsible for strong radio emission. Finally, this
program will enable a legacy galaxy redshift survey and provide critical information on cosmic reionization
and galaxy evolution in the early universe.
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ID: 9851

Program Title: Assessing Stellar Feedback on the Evolution of Evaporating Gas Globules
in the Pillars of Creation

Principal Investigator: Pound, Marc

PI Institution: University of Maryland

The Pillars of Creation in M16 are the most spectacular example of a phenomenon that is often seen in
molecular clouds situated near massive OB stars. The radiative and hydrodynamic forces of stellar feedback
sculpt the molecular cloud into pillars and globules, and create photodissociation regions (PDRs) at the HlI
region interfaces. At the tip of pillar heads, many cometary-shaped evaporating gas globules (EGGs) are
found, some of which contain young stellar objects. The detailed heating, cooling, and outflow dynamics
near the PDRs control the evolution of the EGGs and pillars. We will use JWST NIRSpec and MIRI IFUs to
assess the physical conditions in ten M16 EGGs, both with and without embedded young stellar objects, via
key diagnostic spectral line emission that arises in the ionized HIl region and in the atomic and molecular
PDR layers. Lines from molecular hydrogen, [Fe II], Ol, and H recombination between 1 and 28 microns
measure the temperatures, densities, column densities, extinction, and local far-ultraviolet radiation field in
these regions. From these we can determine the masses, mass-loss rate, evaporation timescale, and
ultimate fate of the EGGs and inform our understanding of how radiative feedback from massive stars
affects molecular clouds and the formation of stars and their protoplanetary disks.

Proposal Category: GO

Scientific Category: Stars and Stellar Populations

Alternate Category: None

ID: 9881

Program Title: The last pristine islands in the Universe - Poplll stars before cosmic noon

Principal Investigator: Maiolino, Roberto

PI Institution: University of Cambridge

Searching for the first generation of “Poplll' stars is one of the primary goals of JWST, with enormous
implications for our understanding of the physics of massive stars, of the first key stages of chemical
enrichment and reionization, and the formation and seeding of black holes and galaxies. Yet three years into
the mission, this prize still eludes us all, a testament to the challenge of detecting short-lived, faint
proto-galaxies at cosmological distances. While models predict that Poplll stars can still form as late as z=3
(which would be much easier to detect), they are extremely rare at these more recent epochs. However, the
novel discovery of carbon-enhanced, metal-poor absorbing systems at z~3 implies that the exotic stellar
populations responsible for these unique enrichment patterns cannot be far, providing indirect signatures of
nearby Poplll. We propose to use NIRSpec/IFS to find direct evidence of exotic, possibly Poplll stars at
z=3.5, around the most carbon-enhanced, metal-poor absorber known. With 16 hours on-source, we will be
able to detect Ha and (lack of) [OllI] at the ~7 sigma level for Poplll clusters as small as 10”4 Msun, and
much higher significance for more massive Poplll systems.
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ID: 9886

Program Title: Lyman-alpha tomography of a proto-cluster with a luminous quasar in the
early universe

Principal Investigator: Eilers, Anna-Christina

PI Institution: Massachusetts Institute of Technology

The ultraviolet radiation of luminous high-redshift quasars within the Epoch of Reionization carves out large
bubbles of highly ionized intergalactic gas in the quasars’ environments, making the otherwise opaque
Lyman-alpha (Lya) forest highly transparent at redshifts near to the systemic redshift of the quasar, which is
known as the proximity effect. In this proposal we aim to leverage the unique capabilities of IWST'’s
NIRSpec/MSA to observe spectroscopically confirmed, bright galaxies in the background of a luminous
guasar at z~6 at close projected distances, in order to tomographically map the quasar’s "light echo", i.e. the
regions ionized by the quasar by means of Lya tomography. These observations will uniquely reveal the
geometry of the quasars’ ionization cone, and constrain their opening angles and obscuration fractions.
Additionally, these ionized regions encode the quasar's radiative history, and thus provide a
model-independent constraint on the quasar's age based on the light travel time, which will enable new
insights on the puzzle of the early growth of supermassive black holes. At the same time, the quasar resides
in one of the most impressive proto-clusters known to date with more than 47 [Olll]-emitting galaxies in its
vicinity. Thus, the highly ionized quasar environment provides a unique laboratory to study the intrinsic
spectra of high-redshift galaxies without absorption by the otherwise neutral IGM. By studying the
unattenuated line profiles of the Lya emission lines of galaxies, our proposed observations will also measure
their escape fractions and reveal the protagonists that reionize our universe.
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ID: 9897
Program Title: How does a galaxy blow out bubbles? --- the launching site of a nuclear
outflow

Principal Investigator: Li, Jiangtao

PI Institution: Purple Mountain Observatory

Galaxies could blow out superbubbles with either nuclear starburst or AGN. Studying these nuclear
superbubbles is important to understand how galaxies give feedback to their environments and suppress
SF. Despite extensive studies of various large-scale galactic outflow structures, we still lack an in-depth view
of the galactic nuclear region responsible for the launch of the outflow, largely limited by the sensitivity and
angular resolution of some IR lines that are free from the heavy extinction. We propose a JWST/NIRSpec
IFU observation of the best example of a galactic nuclear superbubble in NGC3079. The galaxy hosts one of
the best defined bi-polar kpc-scale superbubbles, believed to still be in its early evolutionary stage, and is an
imprint of the interplay between various feedback sources and mechanisms. These energetic processes
could also be responsible for the ~60kpc superwind, which is the largest in the local universe. With the
proposed JWST observations, we will conduct spatially resolved spectroscopy of a few emission lines
tracing both the ionized and warm molecular gases, and compare the results to multi-wavelength data and
numerical simulations. We will explore some scientific problems, including estimating some key parameters
of galactic feedback, quantifying the superbubble energy budget, determining the driving force of outflow,
examining the coupling of different gas phases, constraining the turbulence in the ISM, measuring the mass
and kinetic energy of the molecular outflow, and studying its excitation mechanisms. These studies will
provide an in-depth view of how the outflows are launched in a volume much smaller than where they have
impacted.
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ID: 9903

Program Title: Preparing for the Worst: A ToO Program for Utilizing JWST for Critical
Characterization of Potential Impactors

Principal Investigator: Rivkin, Andrew

PI Institution: The Johns Hopkins University Applied Physics Laboratory

Asteroid impacts have profoundly affected the evolution of life on Earth. Since the 1980s, the field of
planetary defense has been developing plans and technology to prevent asteroid impacts if possible and
mitigate their effects as necessary. If an object were on a collision course with the Earth, early knowledge of
its characteristics would be vital to determine what to do next. JWST has unique capabilities to provide that
early knowledge. We propose below a multi-cycle target of opportunity (ToO) program of MIRI and NIRCam
observations to provide diameter uncertainty better than 25% and orbit improvements in case a potential
impact threat to the Earth is identified, triggering upon release of a warning from the International Asteroid
Warning Network. It is likely that IWST/MIRI will be the best, fastest way to obtain a useful size
measurement for a potential impactor, as demonstrated with potential lunar impactor 2024 YR4. We do not
expect that this specific program will be triggered, but having such a program in place is important, even if
only to provide an easy framework for use in an emergency rather than only developing a program after an
impact threat is identified.

Proposal Category: GO

Scientific Category:  Solar System Astronomy

Alternate Category: None

ID: 9938

Program Title: A martian origin for olivine-dominated small bodies

Principal Investigator: de Kleer, Katherine

PI Institution: California Institute of Technology

The ‘missing mantle problem’ is a long-standing puzzle in studies of the asteroid belt: the prevalence of
purported planetesimal mantle material is about an order of magnitude too small relative to the prevalence of
core material. Mantles are composed of the mineral olivine, and the A-type asteroids, whose near-IR spectra
are dominated by olivine, are the best candidates for this material. About 20% of these are on Mars-
associated orbits (e.g. Mars Trojans, Hungarias), and it has been proposed that these objects are fragments
of the Martian mantle itself. This raises the possibility that the entire A-type asteroid collection may represent
only a few parent bodies, placing constraints on planet formation models. We propose to observe a set of 5
olivine-dominated bodies, including 1 A-type target from each of the Mars-related orbital populations: Mars
Trojans, Mars crossing orbits, and Hungarias; as well as 1 sample from each of two compositional sub-types
of the A-type asteroids in the main belt. Observations will be made over 5-28 microns with MIRI/MRS to
guantify the abundance and type of olivine and the presence of additional minerals. These characteristics
will discriminate between candidate compositions, including the martian mantle, planetesimal mantles, and
primitive olivine-dominated materials.
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ID: 9942

Program Title: Searching for the Fire Within: Investigating the Impact of Tidal Heating on
Exoplanet Interiors and Atmospheres with JWST

Principal Investigator: Welbanks, Luis

PI Institution: Arizona State University

We propose to leverage JWST NIRSpec/G395H to investigate the effects of tidal heating on the interior
structure and atmospheric properties of three high-eccentricity gas-giant exoplanets. Tidal heating plays a
critical role in shaping planetary atmospheres and driving interior heat, but its effects remain poorly
understood. Our carefully curated sample of planets span a range of densities and eccentricities, providing a
unique opportunity to study how tidal dissipation influences their thermal and structural evolution. Using
transmission spectroscopy from 2.7-5.0 um, we will measure key molecular species, including H20, CH4,
CO, and CO2. CH4 serves as a sensitive thermometer for probing interior heat, allowing us to constrain the
planets' internal temperatures. From these observations, we will measure atmospheric metal enrichment and
provide envelope-to-core mass fractions for a population of exoplanets for the first time. The results of our
survey will offer critical insights into the connection between exoplanet atmospheres and their interiors,
thereby testing the planet formation via core accretion. Our results will also provide the first empirical
distribution of tidal dissipation factors, Q, for gas-giant exoplanets, offering key comparisons to Jupiter and
Saturn in our own solar system. This legacy dataset will enhance our understanding of exoplanet migration
and formation pathways, potentially revealing chemical imprints left by high-eccentricity migration. By
combining constraints on atmospheric composition and internal structure, our program will provide a
comprehensive view of how tidal forces shape the evolution of exoplanets.
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ID: 9947

Program Title: Spectroscopic Exploration of Luminous z > 9 Galaxies: Revealing Early
Overdensity Peaks with JWST

Principal Investigator: Oesch, Pascal

PI Institution: University of Geneva, Department of Astronomy

One of the biggest surprises in the first years of JWST has been the discovery of an unexpectedly large
number of luminous (M_UV<~-20), and potentially massive (logM>9) candidates very early in the Universe's
history. These findings show a more than 10-fold excess of bright galaxies compared to pre-JWST models,
suggesting more efficient star formation, different stellar populations, or other changing physics in the early
Universe. However, while photometric redshifts have identified many z>9 candidates, most sources exhibit
secondary peaks in their redshift likelihoods. Spectroscopic follow-up is crucial to ruling out low-redshift
contaminants such as obscured galaxies or faint AGN -- and to build a library of such spectra. Deep
NIRSpec observations have proven very successful to confirm galaxies at z>9, including the luminous
GSz14 at z=14.18. Its implied past star-formation history shows that progenitor galaxies as bright as
M_UV~-19.5 existed out to z~18. Here, we propose to confirm such sources. In particular, we exploit
NIRCam pure parallel imaging data, which has the unique power to identify overdense lines-of-sight
containing several luminous z>9 candidates at the same time. These fields make NIRSpec multi-object
spectroscopy particularly efficient, allowing us to target up to 50 luminous galaxies with Muv<-19.5 at z>9,
including several promising candidates up to z~15-17. Our program has the promise of characterizing the
most overdense regions in the early Universe and to reveal the physical properties of a statistical sample of
luminous z>9 sources.
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ID: 9964

Program Title: The Electron-Capture Supernova Candidate SN 2018zd and the Tip of the
Red Giant Branch Distance to Its Host Galaxy NGC 2146

Principal Investigator: Hiramatsu, Daichi

PI Institution: University of Florida

Supernova (SN) 2018zd shows the unprecedented features that resemble theoretical predictions of the
electron-capture SN (ECSN) explosion of a super-asymptotic giant branch (SAGB) star. SAGB stars
represent the lowest mass end of the core-collapse SN progenitors (below the typical red supergiants),
providing the unique opportunity to test massive star evolution and their end products: a white dwarf or
SN+neutron star. Unlike an iron core-collapse SN explosion, an ECSN explosion is initiated by electron
capture reaction in the degenerate O+Ne+Mg core, resulting in a lower explosion energy and distinctive
nucleosynthesis. SAGB stars are expected to be surrounded by chemically-enriched dense circumstellar
material due to their efficient dredge-up and high mass loss. These make testable predictions for ECSNe,
most of which have been observed in SN 2018zd, making it the best-yet candidate since the first theoretical
formulation in 1980. However, the main remaining uncertainty arises from the large uncertainty in the
luminosity distance to its host galaxy NGC 2146, preventing the absolute calibrations of the radioactive
nickel mass, explosion energy, and progenitor luminosity in the pre-explosion HST image. Therefore, an
accurate distance estimate is required to further test this claim. Here we propose to obtain the necessary
JWST/NIRCam observations of the galaxy halo in order to precisely locate the optical Tip of the Red Giant
Branch and establish this distance to NGC 2146. This measurement will either rule in or out the ECSN origin
of SN 2018zd, providing insights into the complex stellar evolution and supernova physics in the transitional
progenitor mass range.
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ID: 9969

Program Title: EXTREME: EXploiting TRansients of Extremely Magnified Events

Principal Investigator: Diego, Jose

PI Institution: Instituto de Fisica de Cantabria

Direct observations of individual luminous stars at cosmological distances are possible with JWST thanks to
its superior capability to detect stars which are magnified by factors of several thousand near the critical
curves (CC) of galaxy clusters. The magnification near a CC is constantly modified by microlenses from the
intracluster medium, and also from small scale perturbations in the distribution of dark matter (DM). These
modify the observed flux as a function of time, ntroducing recognizable patterns in the distribution of
observed microlensing events. Recent NIRCam observations of the rich cluster MACS J0416.1-2403
(MACSO0416) have revealed a record 3 microlensing events per epoch in this field, all from two galaxies at
z=1 which are intersecting the CC. Repeated observations of this field will significantly increase the number
of microlensing events, offering the best opportunity to study the most massive stars in these two galaxies,
and provide new clues about DM. About 1 Cepheid is also expected to be detected in each of these two
galaxies at z=1. We propose a 10-day-cadence NIRCam monitoring on MACS0416 spanning approx. 3
months, to increase the number of detections and study three important issues: 1) Measure the tail of the
stellar luminosity function at z = 1 through direct observation of the most luminous stars at z=1 and establish
the validity of the Humphrey-Davidson limit for RSG stars 2) Search for the first Cepheid stars at z=1 3) Test
dark matter models that challenge CDM (primordial black holes and wave DM), via the small scale lensing
perturbations affecting the number and spatial distribution of observed stars.
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ID: 9976

Program Title: Unlocking the Origins of Giant Planet Satellite Systems Through D/H
Measurements of Europa, Ganymede, and Callisto

Principal Investigator: Grundy, Will

PI Institution: Lowell Observatory

We propose a major advancement in understanding the origins of giant planet satellite systems by
measuring the deuterium/hydrogen (D/H) ratios of water ice on the surfaces of Europa, Ganymede, and
Callisto. The Jupiter system is an archetype for such systems, yet there is a total lack of D/H data on Europa
and Ganymede, and a wide uncertainty band for Callisto from Galileo NIMS. D/H ratios are one of our best
sources of information to uncover the history of water in the solar system and can be a birthmark of the
formation environment. These measurements will allow us to compare the Galilean satellites to other icy
bodies (like comets), filling in crucial gaps in the bigger picture of water in the outer solar system. We will
test the two main classes of satellite formation models (gas-starved disk vs. minimum-mass subnebula) by
assessing how faithfully D/H ratios were inherited from the solar nebula. A critical cutoff interval near the
Earth ocean D/H value can be used to discriminate between these hypotheses. Because the key O-D stretch
at 4.13 um is masked by Earth’s atmosphere, JWST is the only current facility that can make these
measurements. However, origins science in the Jupiter system has yet to be unlocked by JWST because
previous observations in the necessary wavelength range used NIRSpec’s integral field unit with the G395H
grating, which has a gap right where we need to look. These will be the first G395M observations of the icy
Galilean moons, offering new views both scientifically and spectroscopically. This work will also leverage
newly measured optical constants of water isotopologues to bring an unprecedented degree of rigor to the
analysis.
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ID: 9993

Program Title: Measuring the composition and circumplanetary environment of a
gap-clearing protoplanet

Principal Investigator: Balmer, William

PI Institution: Space Telescope Science Institute

We propose to use NIRCam and NIRSpec to characterize the atmosphere and circumplanetary disk of the
5Myr old directly imaged protoplanet, WISPIT 2b. Of the dozens of protoplanets hypothesized to lurk within
the annular gaps of circumstellar disks, WISPIT 2b is only the third to be directly imaged, and the first that is
amenable to direct spectroscopy with JWST. We propose to use NIRCam and NIRSpec to characterize
WISPIT 2b's accreting circumplanetary disk and atmosphere. We will (i) directly test hydrodynamic
simulations of planet formation, (ii) place constraints on planetary magnetic fields at unprecedentedly young
ages, and (iii) anchor formation models by measuring the composition of a still-forming planet with respect to
circumstellar snowlines.
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ID: 10005

Program Title: Little Red Dots in a Time (Delay) Machine: Monitoring Gravitationally
Lensed, Multiply Imaged LRDs over 160 years

Principal Investigator: Sun, Fengwu

PI Institution: Harvard University

Are little red dots (LRDs) a truly new population of active galactic nuclei? One key test is the
spectrophotometric variability. Variability, if detected, will strongly constrain the physical size of LRDs and
unveil the geometry among the supermassive blackhole, broad-line regions and the suspected dense gas
envelope. However, so far, most of the studies suggest strikingly no evidence of photometric variability, and
spectroscopic variability often relies on one outlying broad-line strength measurement among very limited
sampling of the light curve. We propose a two-Cycle JWST monitoring campaign of the galaxy cluster
RXCJ2211. Three distinct systems of strongly lensed LRDs at z=4-7 are identified behind the cluster, and
they produce 4+5+6=15 images with various time delays spanning ~2 days to ~160 years. RXCJ2211
contains 5x more multi-imaged LRDs than any other galaxy cluster observed by JWST so far. Because of
the remarkable time delays, it is the only hope that we can measure the spectrophotometric light curves of
LRDs much exceeding the 20-year JWST lifespan, and even predict the light curves for astronomers in the
next century. With carefully designed NIRCam imaging + NIRSpec spectroscopy over 6 epochs (4 in
Cycle-5), we will characterize the variability of the broad-line strength, absorption line profile, continuum
brightness and colors covering all timescales including days, weeks, months, years, decades and centuries
in the observed frame. This survey will also obtain spectra of strongly lensed galaxies at z>~9, construct
highly accurate lens models of RXCJ2211, monitor strongly lensed stars and supernovae for Hubble
constant constraints through time delays.
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ID: 10012
Program Title: Mapping water in the Solar System with asteroids in the JWST public
archive

Principal Investigator: Trilling, David

PI Institution: Northern Arizona University

The JWST public archive offers an extraordinarily rich opportunity to map the presence of hydration and, by
proxy, water in the asteroid belt, without requiring any new observations. We propose here to harvest
serendipitously observed asteroids from the JWST archive to measure the fraction of main belt asteroids
that are water-bearing. We will search for water absorption features on 15,000--150,000 asteroids -- the first
large-scale survey for water on sub-kilometer asteroids. We will be sensitive to absorption features as small
as 10% and provide a new estimate for the amount of water present in the asteroid belt, with implications for
planetary system formation and chemistry and the origin of life on Earth. Our expected sensitivity is well
matched to LSST, so all our objects, almost all of which will be new discoveries, will eventually also have
known orbits, colors, taxa, and lightcurves. Only JWST offers the space-based sensitivity to carry out this
project, and an archive program is the most efficient way to complete this project.
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ID: 10046

Program Title: Resolving Stellar Feedback in Action via NIRCam and MIRI Imaging of Very
Nearby Galaxies

Principal Investigator: Leroy, Adam

PI Institution: The Ohio State University

A cycle linking cold gas, star formation, and stellar feedback drives galaxy growth and is the context for star
and planet formation. But the efficiencies, timescales, and mechanisms underpinning this cycle remain
poorly constrained because current observations do not resolve large samples of individual star-forming
regions. To take a major step forward, we propose NIRcam and MIRI imaging covering four of the closest (D
< 5 Mpc) galaxies: NGC 253, 300, 5236, and 7793. At this distance, JWST resolves tracers of star formation
and feedback on 1-10 pc scales: young stellar clusters, embedded Hll regions, and dust/PAH emission.
Critically, these are the only galaxies with awarded full-disk 10 pc resolution ALMA mapping tracing the fuel
for star formation. Combining JWST, ALMA, and VLT+HST data, we will resolve >50,000 star forming
regions across all stages of their evolution, from quiescent cloud to HIl region to gas dispersal. We will use
the data to address the open questions surrounding the gas-star-feedback cycle: How long does star
formation take to begin once a molecular cloud forms? How long do the earliest, embedded phases last?
What feedback mechanisms drive the emergence of young clusters and disruption of cold gas? How do
molecular cloud properties set the ultimate efficiency of star formation? The results will test the latest
generations of numerical simulations, provide context for Milky Way studies, and reveal the ““subgrid”
physics unresolved in more distant galaxies. We will release image mosaics and catalogs of young stellar
clusters and HIl regions, and a multiwavelength cutout library of the full star formation cycle.

41 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: Exoplanetary System Formation and Dynamics

Alternate Category: Exoplanet Atmospheres and Habitability

ID: 10047

Program Title: IN/AT-SYNC: INterior/ATmosphere SurveY of sub-Neptunes in Chains

Principal Investigator: Luque, Rafael

PI Institution: Instituto de Astrofisica de Andalucia (I1AA)

Across the Galaxy, planetary systems play to a different tune than our own. Most Sun-like stars host
compact ensembles of sub-Neptunes at distances shorter than Mercury. These systems are often locked in
harmonious resonant chains at early ages but become dissonant over time, leading to the non-resonant
multi-planet systems we observe today. Surviving resonant chains preserve the original rhythm of formation
--- architectures frozen at disk dispersal and atmospheres saved from the disruptive improvisations of
late-stage impacts. Sub-Neptunes in such chains are pristine laboratories to study how their interiors and
atmospheres evolve with time. IN/AT-SYNC (INterior/ATmosphere SurveY of sub-Neptunes in Chains) will
use NIRISS/SOSS and NIRSpec/G395H to measure atmospheric mean molecular weights, C/O ratios, and
envelope mass fractions for nine sub-Neptunes in resonant chains orbiting Sun-like stars. Combined with
existing JWST data, we will obtain a finely sampled age sequence (20 Myr—7 Gyr, spaced by 0.3dex in log
age) to test how interior—atmosphere coupling evolves --- from early atmospheric mass-loss, to
magma-ocean equilibrium and volatile exchange to long-term cooling. Focusing on resonant systems
minimizes degeneracies that would otherwise obscure compositional trends. The program will deliver the
first comprehensive view of sub-Neptune evolution around Sun-like stars, linking interior physics,
atmospheric chemistry, and dynamical history. Beyond exoplanet studies, IN/AT-SYNC will resonate across
disciplines, from geochemistry to planet formation theory, and compose a benchmark score to interpret the
most common planets in our Galaxy.
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ID: 10058

Program Title: Follow the Chain: A Time-Resolved Legacy of Disk Volatiles and C/O
Ratios around the Most Common Stars

Principal Investigator: Pascucci, llaria

PI Institution: University of Arizona

Recent MIRI observations reveal a tantalizing age trend in the chemistry of disks around the most common
stars in the Galaxy - the very stars that often host sub-Neptunes now being characterized with JWST.
However, current samples mostly trace ~1-3 Myr-old low-mass star-forming regions and rely on Upper Sco
as the only older anchor — a complex region where age (~5-15 Myr) and source assignments are uncertain,
and the average FUV radiation field, critical for disk evolution, is an order of magnitude stronger. A
breakthrough opportunity now exists thanks to Gaia, which has uncovered a striking chain of clusters formed
sequentially in Corona Australis. The clusters are cleanly separated in space, velocity, and age and span the
very interval where chemical evolution is expected to unfold. We propose MIRI-MRS observations of four
key clusters in this chain, covering ~3—-13 Myr, to build a time-resolved record of the volatile and organic
inventory inside the snowline of the Galaxy’'s most common planet-forming disks. This dataset will form a
lasting legacy for the community, providing a benchmark for studies of disk chemistry and the atmospheres
accreted by young planets. It will also enable estimates of the instantaneous pebble mass flux - a key
parameter in pebble accretion models that form sub-Neptunes. Furthermore, it will yield empirical constraints
on the evolution of the inner-disk gas C/O ratio, helping to distinguish between models that explain
supersolar C/O ratios, including those predicting C-rich “soot” planets.
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ID: 10075

Program Title: A second multiply-imaged Little Red Dot: Abell383-QSO1

Principal Investigator: Golubchik, Miriam

PI Institution: Ben-Gurion University of the Negev

One of the most exciting discoveries from JWST is a new population of compact red objects dubbed Little
Red Dots (LRDs). One of the first examples of the LRD prototype was an extremely red and compact object
triply imaged by the galaxy cluster Abell 2744, Abell-2744-QSO1 -- the only strongly lensed LRD known to
date. Thanks to lensing constraints on its small size and tentative spectroscopic variability between its
time-delayed multiple images, this object provided important hints that these sources were likely
supermassive black holes. It was recently shown that lensing magnification also allows JWST to marginally
resolve the SMBH’s sphere of influence, enabling a direct dynamical mass measurement with NIRSpec IFU.
Here we report the discovery of a second, multiply imaged z_Lya=6.027 LRD, for which we seek NIRSpec
IFU observations to obtain its full spectrum, establish a baseline for variability studies, and measure the
black hole mass through both the broad line width as well as dynamically, which can only be done for lensed
LRDs with JWST. Similar to other LRDs, this source also shows a nearby blue companion (~150 pc away),
resolvable here thanks to lensing, allowing us perhaps for the first time to spectroscopically explore the blue
companion’s nature and its relation to the LRD.

a4 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: Exoplanetary System Formation and Dynamics

Alternate Category: None

ID: 10076

Program Title: | see a little silhouetto of a disk: Measuring protoplanetary ice and gas in
absorption against a background nebula

Principal Investigator: Ballering, Nicholas

PI Institution: Space Science Institute

We propose deep NIRSpec IFU observations of the edge-on protoplanetary disk 114-426 seen in silhouette
against the Orion Nebula. The orientation of this disk allows its ice and gas to be detected in absorption
against the nebular background. NIRSpec’s unique capabilities will enable an unprecedented near-IR spatial
+ spectral analysis of the system. Existing photometric data reveal absorption at 3 microns by water ice, but
higher spectral resolution maps are needed to measure the crystallinity of this ice and to search for other
important ices such as CO, CO2, NH3, and CH30OH. Narrow band photometric data also suggest the disk
preferentially absorbs Pa-alpha photons, indicating hot gas in the outer disk. NIRSpec will test this finding by
searching for absorption in the many bright nebular gas lines. We will also search the measured absorption
spectrum for lines from the disk’s cooler molecular gas reservoir (e.g., CO). Finally, we will analyze the
spectra of the two lobes of scattered light that flank the disks midplane, which also show the 3 micron
signature of water ice in the photometric data. 114-426 experiences an intermediate-strength external
radiation field that is most common for young stars and disks in the Galaxy. These observations will thus
reveal the ice and gas available for planet formation in a typical environment.

45 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: High-redshift Galaxies and the Distant Universe

Alternate Category: Gas, Dust and the ISM

ID: 10096

Program Title: JWST Analysis of Gas and Galaxies at the End of Reionization

Principal Investigator: Dutta, Rajeshwari

PI Institution: Inter-University Centre for Astronomy and Astrophysics

Galaxy surveys and quasar absorption spectroscopy using VLT and HST have demonstrated the power of
studying the co-evolution of galaxies and the circumgalactic medium (CGM) in constraining galaxy formation
theories up to z~4. We propose to extend our knowledge of the galaxy-CGM connection to the end of the
reionization epoch by conducting a blind galaxy survey around a unique sample of the six brightest z~5-5.5
guasars with the highest number density of strong HI absorbers at z~4-5.5 in high-quality X-Shooter and
HIRES spectra. This is the highest redshift window where surveys in absorption and emission can be
combined to characterize the early metal enrichment of the CGM, and the cold flow accretion onto galaxies
traced by individual strong HI and metal absorption lines. By exploiting the powerful combination of NIRCAM
F277W and F356W grism spectra, deep multiband (FO90W, F115W, F150W, F200W, F277W, F356W)
images and quasar spectra, we will assemble an unprecedented dataset for the first statistical study of the
metallicity distribution in the CGM of z~4-5.5 galaxies. The proposed survey will characterize the galaxy
environment of strong HI absorbers at z~4-5.5, and the links between the CGM gas and the properties of the
unbiased galaxy sample, such as star formation rate, stellar mass, metallicity, size, and morphology, which
can be obtained only with NIRCAM. By comparing with analogous CGM surveys at z<4 and predictions from
cosmological simulations, we will trace the co-evolution of the galaxy-CGM connection over 12 billion years
of cosmic history, and place robust constraints on how the reionization epoch transforms the interplay
between galaxies and CGM.
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ID: 10103

Program Title: The Complex Organic Content of Prestellar Cores

Principal Investigator: Jimenez-Serra, lzaskun

PI Institution: Centro de Astrobiologia - CAB

Prestellar cores represent the precursors of Solar-type systems and as such, their chemical composition
influences the final chemical content of protoplanetary disks and of the cometesimals that form within them.
Complex organic molecules (COMSs), including potentially the building blocks of proteins and RNA/DNA, may
be inherited by comets and meteorites from the parent cloud. Thus, a better understanding of the solid COM
inventory of prestellar cores can yield unigue insights into the prebiotic chemistry of early Earth. JWST has
characterized the COM ice chemical composition (CH30OH and larger COMSs) in molecular clouds before and
after the prestellar core stage. But no information is available about the solid COM content in prestellar
cores, which set the COM chemical composition inherited by comets. We propose to carry out
high-sensitivity spectroscopy with JWST to measure the COM ice content in the best-studied prestellar core,
L1544, toward four background stars with previous CH30H ground-based observations and that probe
extinctions between 9 and 27 mag. Combined with SPHEREX data (extinctions <9 mag), these observations
will investigate the transition from the apolar ice phase, where CO starts depleting, to the CH3OH ice phase,
where CH30OH and larger COMs form. JWST is unique in its ability to study cosmic ice, though it is still
underutilized for prestellar cores. Hence, we propose this project on L1544 which, together with JWST
archival data, will establish how COMs (especially large COMSs) form, grow and evolve along the process of
star and planetary formation, from molecular clouds, to prestellar cores, protostars, protoplanetary disks and
comets.
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ID: 10104

Program Title: The Fastest Protostellar Jet

Principal Investigator: Fedriani, Ruben

PI Institution: Instituto de Astrofisica de Andalucia (I1AA)

The birth of massive stars remains one of the least understood, but one of the most important aspects of star
formation. NIRCam images will trace the interaction of the fastest known jet from a forming star with the
surrounding molecular cloud. This 1,200 km/s jet emerges from IRAS 18162-2048, an embedded ~20 Solar
mass young stellar object surrounded by a 5 Solar mass disk at a distance of 1.4 kpc. This jet powers a
group of red-shifted, high-excitation shocks, HH 80 and 81, located 1.5 pc to the south-southwest. We
propose narrow-band JWST/NIRCam imaging to study the environment of IRAS 18162-2048 where the jet
breaks out of the parent cloud core, the HH 80/81 shocks, and the recently discovered, blue-shifted
counterflow where the jet burrows into the parent cloud. H-recombination lines and [Fell] trace the jet and
hard shocks where faster ejecta overtakes slower material. Molecular hydrogen and vibrationally-excited CO
traces the interface where momentum is transferred from the jet to the host cloud. Extinction corrected fluxes
and emission-line proper motions will be used to estimate densities and mass-loss-rates. JWST resolution
will probe the collimation region where a wind from the source is converted into a jet. The narrow-band
NIRCam filters will characterize photon-dominated-regions, the near-IR luminosity function of the
host-cluster and, using evolutionary models, the masses and ages of the stars. These observations will shed
light on the conditions which lead to the production of one of the most extreme protostellar outflows known in
the Galaxy, probe the physics of outflow-driven feedback, and serve as a template for massive star
formation.
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ID: 10106
Program Title: Gas cooling and star formation in the Perseus cluster filaments around
NGC 1275

Principal Investigator: Guillard, Pierre

PI Institution: Institut d'Astrophysique de Paris

We propose MIRI observations of the spectacular 80 kpc-long filamentary nebula around the iconic Perseus
cluster central galaxy NGC 1275. This fascinating source is a template for galaxy growth in hot cooling
atmospheres in the presence of AGN feedback. The filaments are rich in molecular (CO) gas but form few
stars, hence the goals of this proposal: how does multiphase gas cool to form filaments, and why is star
formation so inefficient? We will use the MRS and MIRI imager to measure the cooling rate from warm to
cold gas (H2 lines) and the SFR (PAH emission), the missing pieces of the filament puzzle already probed
by many facilities. This gas cooling reveals the tightly coupled nature of feedback, and its fate is key to
understanding how feedback regulates cooling and star formation. Targeted MRS spectroscopy will provide
a complete view of the H2 rotational excitation and kinematics, crucial to estimate the molecular hydrogen
(H2) contribution to broad-band filters. Simultaneous large-scale mapping in three MIRI bands will trace gas
and dust emission at 50 pc resolution (size of giant CO complexes). The powerful combination of the two will
relate the H2 cooling rate to cold gas and star formation. NGC 1275 is a unique source where MIRI’s spatial
resolution can link these three complementary viewpoints on cooling flows around brightest cluster galaxies
(BCGs) and will provide a reference dataset, since filaments are ubiquitous around all cooling-flow cluster
cores (20 to 30% of all clusters). It will challenge our understanding of multiphase gas formation and how
star formation is regulated and quenched in one of the most extreme environments of the local Universe.
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ID: 10108

Program Title: Probing shock driven particle acceleration using near infrared observations

Principal Investigator: Cheriyan, Amal

PI Institution: Indian Institute of Space Science and Technology

Protostellar jets are highly collimated material launched from young stellar objects during early phases of
star formation. When fast-moving protostellar jets interact with the ambient medium, they generate regions
of gas, some of which show thermal free—free emission, a few exhibit non-thermal synchrotron radiation,
indicating relativistic particle acceleration. The physical shock conditions enabling such acceleration,
however, remain poorly understood. We propose JWST/NIRSpec and NIRCam observations of the massive
protostellar jet system RAFGL2591 to directly link shock physics with the onset of non-thermal emission.
RAFGL2591 uniquely hosts both thermal and non-thermal jet lobes, offering an unparalleled opportunity to
compare their shock environments. Using near-IR diagnostics lines, we will constrain temperature, electron
density, ionization fraction, and extinction across both lobes. The NIRCam imaging will reveal asymmetry in
forward and reverse shocks, distinguish between C- and J-type shocks and determine where the particle
acceleration arises using H_2 and [Fell] filters. Simulations with the Paris—Durham shock code predict that
C-type shocks produce strong molecular H_2 emission, while J-type shocks yield enhanced ionic
lines—providing testable signatures for our proposed spectroscopy. By comparing modeled and observed
line ratios, and excitation diagrams we will determine whether synchrotron-producing jets require
fundamentally different shock conditions than purely thermal ones. The high sensitivity and resolution
needed for the science goals make JWST the only facility capable of these observations.

50 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: SNAP

Scientific Category: Stars and Stellar Populations

Alternate Category: None

ID: 10110

Program Title: Uncovering the coldest extra-solar worlds: a companion search down to
200K around the coolest brown dwarfs

Principal Investigator: Fontanive, Clemence

PI Institution: University of Edinburgh, Institute for Astronomy

The Y-dwarf sequence represents the coldest known extra-solar objects, with effective temperatures <500K,
but a notable gap remains between its coldest members (~300K) and Jupiter (~150K). Extending the size
and limits of this sample is crucial for understanding the origins and atmospheres of the coolest extra-solar
worlds, and finally connect them to Solar System gas giants. Leveraging the unparalleled sensitivity of JWST
to such cold systems, we propose a NIRCam imaging Survey Program of nearby late-type brown dwarfs to
search for companions down to 200K from separations of 1-3au, probing orbital distances and binary mass
ratios far beyond the reach of any previous surveys. Our sample includes 206 T5-Y1 dwarfs (400—1000K)
within 20pc, well distributed across the entire sky. With this program, we aim to: (1) discover new Y dwarfs in
the poorly populated <300K regime, and directly characterise their atmospheres to inform atmospheric
models of cold giant exoplanets; (2) identify benchmark systems amenable to dynamical mass
measurements that will provide critical tests to substellar evolutionary models at the lowest masses; and (3)
constrain substellar multiplicity in a previously unexplored parameter space, offering a first look into the
formation and survival of the lowest-mass binaries. Observing just 30 targets (~15% of the sample) is
expected to yield at least 1-2 new discoveries while still enabling robust statistical constraints in cases of
null detections. This survey will advance our understanding of brown dwarf populations and exoplanetary
atmospheres, while providing key insights into formation and evolution at the bottom end of the stellar mass
function.
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ID: 10116

Program Title: The shape of Little Red Dots: a MIRI-MRS pilot

Principal Investigator: Uebler, Hannah

PI Institution: Max Planck Institute for Extraterrestrial Physics

JWST has uncovered a population of intriguing accreting black holes (BHs) called ‘Little Red Dots’ (LRDs),
characterized by a v-shaped continuum, broad-line regions (BLRS) in hydrogen and helium, and a ‘soft’
Balmer break produced by absorption in the same hydrogen and helium BLRs, indicative of extremely dense
gas in the immediate vicinity of the accreting BH. This peculiar novel class of active BHs likely represents an
important phase of early supermassive BH growth, but it also poses new challenges: the nature of the dense
gas cocoon around the BH is not understood. Several works have suggested that scattering processes in
this dense medium could significantly inflate the apparent widths of BLRs. This would have important
implications on our current interpretation of high-z BH masses, as they would be significantly overestimated
by up to two orders of magnitude. A decisive test of the suggested scenarios is to obtain BLR spectra from
transitions to different levels of the same atom, because this is where the predictions vary. We propose a
pilot study with MIRI-MRS to map the BLR with Paschen lines for a luminous LRD, to compare to the
available, high-S/N Balmer lines. The results from this study will form an important contribution to the
ongoing debate regarding the nature of LRDs, and pave the way for future MIRI-MRS studies of these
enigmatic objects.
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ID: 10128
Program Title: Ganymede's CO2 and H20 exospheres: global distribution, sources and
sinks

Principal Investigator: Bockelee-Morvan, Dominique

PI Institution: Observatoire de Paris

Jupiter's icy moons have weakly-bound tenuous exospheres, composed primarily of H20 and its radiolytic
and photolysis products, and sustained via sublimation and plasma sputtering. The characterization of these
exospheres has been challenging in the pre-JWST era. The first ever detection of Ganymede's CO2
exosphere, obtained during JWST Cycle 1, revealed large latitudinal/longitudinal variations in its distribution.
Remarkably, a large CO2 gas enhancement is found on the leading's north polar cap where abundant
amorphous ice and CO2 trapped in amorphous ice are found. CO2 may be radiolytically produced from dark
terrains, more widespread in the leading north hemisphere, and then transported and redistributed towards
the polar cap via cold trapping and be diurnally released. If validated, this scenario would provide the first
univocal evidence in the Solar System for the formation of CO2 from the irradiation of carbon-bearing
material, helping in elucidating how CO2 is sourced in icy bodies exposed to harsh environments. During
Cycle 1, the leading and trailing sides were observed. We propose a global mapping of Ganymede's CO2
and H20 exospheres to test this scenario, explore CO2/H20 relationships and get pivotal constraints on the
processes that influence exosphere formation. Observations are designed to capture diurnal variations of
these exospheres to constrain the release mechanisms. Ganymede features the greatest diversity of terrains
and of environmental conditions among Galilean icy moons. The understanding of surface-atmosphere
interactions and space weathering at Ganymede has broad implications to understand these processes at
icy moons across the Solar System.
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ID: 10131

Program Title: White dwarfs from the ultraviolet to the infrared: atmospheric physics, flux
calibration, and planet occurrence

Principal Investigator: O'Brien, Mairi

PI Institution: University of Warwick

Cool, and therefore old, white dwarfs are commonplace in the local stellar volume, and they play a pivotal
role in many areas of astrophysics, including star formation history and planetary composition. However,
precise modelling of their high-density atmospheres remains the most significant challenge preventing the
calculation of accurate age and mass distributions. With readily available space-based and flux-calibrated
HST STIS UV spectra and ground-based optical spectra plus Gaia spectrophotometry for 34 white dwarfs
within 13 pc of the Sun that are observable with JWST, we propose to obtain infrared spectroscopy from
NIRSpec and MIRI LRS as the final set of observations that will constrain white dwarf atmosphere models
and exploit the full scientific potential of cool white dwarfs. This volume-complete sample is representative of
the local white dwarf population. Observations of the coolest targets (below 6000 K) will dictate the direction
of future white dwarf modelling efforts, and lead to improvements in collision-induced absorption opacity
calculations. Close, unreddened, IR-bright white dwarfs with accurately modelled atmospheres (above 6000
K), will provide much-needed precise spectral standards for current and future IR facilities. Additionally,
these nearby white dwarfs will offer the best opportunity yet for a direct detection of a Jupiter-mass planet
orbiting a white dwarf.
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ID: 10132

Program Title: Ultradeep Halpha narrow-band imaging of a z=1.85 massive galaxy group:
RAM-pressure stripping, satellite mass function and clump formation rate

Principal Investigator: Daddi, Emanuele

PI Institution: Commissariat a I'Energie Atomique (CEA)

We propose NIRCam narrow-band (NB) F187N Halpha imaging of a spectroscopically-confirmed massive
galaxy group at z=1.85 in the EGS field (Mh~4x10713Msun). The group contains >10 already confirmed
massive (Mstar>10"10Msun) galaxies, a star-bursting Brightest Group Galaxy (BGG) in the process of
assembling, and significant diffuse intra-halo light that has already been detected in several NIRCam
broad-band filters. By a stroke of good fortune, the Halpha line emission of the group is redshifted perfectly
into the center of the F187N narrow band filter. We will create a high-spatial-resolution panoramic Halpha
map of the group by combining our proposed narrow band observations with existing JWST deep
broad-band images. Based on TNG100 we expect 100 star-forming galaxy detections down to
Mstar~1078Msun within the virial radius, and possibly more in the larger-scale structure. With just 4.8 hours
of JWST time, including overheads, we will use the Halpha emission line image to: (i) measure the shape of
the star-forming galaxy mass-function down to Mstar~10"8Msun in a group (i.e., single halo) at z=1.85,
which places first constraints on the Missing Satellite Problem at high-z and to test alternative dark-matter
models predictions; (ii) spatially resolve the star-formation in high-z group galaxies by detecting all massive
clumps, including the youngest, and to thus measure the clump formation rate; and (iii) obtain the
highest-redshift probe of RAM-pressure stripping (RPS) yet, providing first observational clues of its
relevance for quenching in the earlier Universe.
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ID: 10141
Program Title: Pushing the Dust Frontier: Characterisation of the Most Distant Dusty
Galaxy

Principal Investigator: Rowland, Lucie

PI Institution: Universiteit Leiden

Dust has been unexpectedly detected in UV-bright galaxies as early as z~7, implying rapid metal and dust
enrichment in the first billion years. Yet beyond z>8, dust emission appears to completely vanish--despite
over 100 hours of deep ALMA observations targeting candidate dusty galaxies. We propose to break this
impasse with JWST/NIRSpec IFU prism observations of REBELS-04, a highly luminous z~8.5 galaxy with a
robust ALMA dust-continuum detection. A precise spectroscopic redshift is essential to enable meaningful
follow-up with ALMA, JWST, and other facilities, allowing rest-frame optical and FIR diagnostics to be
accurately targeted. Deep HST photometry and a strong Spitzer [3.6]-[4.5] break indicative of
[Ol11]4959,5007 line emission place tight constraints on its redshift. Upon confirmation, REBELS-04 would
represent the highest-redshift dusty galaxy known, providing a unigue laboratory to study the earliest phases
of dust and metal build-up. The proposed observations will secure its redshift and measure key ISM
diagnostics—metallicity, ionisation, and dust attenuation. Combined with existing ALMA continuum data,
these observations will reveal how dust and metals first emerged and test whether the apparent
disappearance of dust beyond z~8 reflects true physical evolution or changing dust properties.
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ID: 10145

Program Title: A tale of two disks: Chemical characterisation of the planet-hosting
protoplanetary disk and a physical characterisation of the circumplanetary
disk

Principal Investigator: Gasman, Danny

PI Institution: Max Planck Institute for Astronomy

The recent discovery of the embedded protoplanet WISPIT 2b makes WISPIT 2 the first system where we
may test typical planet formation in action. Given the 0.32" separation of the planet from its host star, it is the
only system of its kind where we can study both the terrestrial planet-forming zone around WISPIT 2A, and
the presence and geometry of a circumplanetary disk (CPD) around WISPIT 2b with MIRI/MRS. We expect
the cold dust of the CPD to be especially bright in MIRI/MRS. We can fit the CPD's temperature structure to
constrain the leading accretion mechanism, which significantly impact the derived accretion rate of WISPIT
2b, and will provide essential information for planetary accretion models. Furthermore, Jupiter is said to have
blocked a part of the outer disk material from replenishing the inner disk with water, thereby influencing the
composition of Earth. From PDS 70 it is known that, despite the presence of two planets within its cavity,
material is still reaching the inner disk. In comparison, WISPIT 2 - with the protoplanet instead located in a
gap - represents a more typical case given the high occurance rate of disks hosting gaps and rings. It
therefore provides the perfect laboratory to test how Jupiter may have influenced the terrestrial
planet-forming region of our own Solar System. We therefore propose to observe the WISPIT 2 system with
MIRI/MRS in order to: (i) detect the thermal emission of the protoplanet WISPIT 2b to confirm the presence
of a CPD and characterise its physical properties; and (ii) obtain the spectrum of the circumstellar disk to
perform chemical and physical characterisation of dust and gas in the inner regions.

57 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: High-redshift Galaxies and the Distant Universe

Alternate Category: None

ID: 10149

Program Title: The physical drivers of burstiness - a deep dive on LULLing galaxies below
the main sequence atz > 4

Principal Investigator: Looser, Tobias

PI Institution: Harvard and Smithsonian Center for Astrophysics

The physical processes regulating star formation in low-mass galaxies that dominate the early Universe
(z>4) are to date poorly understood. These systems are theorized to undergo stochastic cycles of bursting
and “dormant” phases, but the specific feedback mechanisms responsible are difficult to constrain
observationally. Current theoretical frameworks typically assume that stellar feedback - such as stellar winds
or supernovae - alone regulates this burstiness. However, this is in direct tension with recent observations
confirming the widespread presence of low-luminosity accreting massive black holes (AGN) at these epochs,
whose influence is largely excluded from existing models. To resolve this critical gap, we must directly probe
the physical state of the gas in galaxies where star formation has been recently suppressed. We therefore
propose the first grating spectroscopy survey of 15 low-mass, low-SFR (“LULLing") galaxies at z=4-8 that lie
significantly below the star-forming main sequence (SFMS) - systems where feedback is expected to have
recently driven the transition toward suppressed activity. Building on deep PRISM observations that securely
identified these galaxies as weak line emitters, we will use JWST/NIRSpec G235M and G395M for a total of
18+60 h on source (97 h total). These observations will enable precise measurements of gas kinematics
(line widths), photoionization diagnostics, and metallicities. By targeting galaxies at different stages below
the SFMS - precisely where feedback is expected to have suppressed star formation - we will, for the first
time, directly test whether stellar or AGN-driven processes regulate burstiness in the early Universe.
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ID: 10159

Program Title: Using the Einstein zigzag lens to break the Mass-Sheet Degeneracy.

Principal Investigator: Millon, Martin

PI Institution: ETH Zurich

We propose to exploit the unique lensing configuration of J1721+8842, the Einstein zigzag lens, to measure
the Hubble constant using time-delay cosmography, a single-step method independent of any other
cosmological probes. J1721+8842 is an exceptional six-image lensed quasar, lensed twice by two
intervening galaxies at z=1.8845 and z=0.1840. The nearly perfect alignment of the two deflectors produces
two additional images of the background quasar at z=2.38, with light following a characteristic zigzag optical
path between the galaxies. This system will deliver the most precise measurement of HO from an individual
lens (4.5% precision), sufficient to distinguish, at the 2 sigma level, between early (CMB-based) and late
(distance-ladder) measurements. It will also provide new insights into the mass distributions of lens galaxies,
thereby reducing one of the main sources of residual systematics in time-delay cosmography. The results
will be directly applicable to larger lens samples. Specifically, we will use JWST/NIRSpec IFU observations
to measure the velocity dispersion of the second deflector and construct resolved kinematic maps of the
lensing galaxy at z=1.8845. These data will break the multi-lens-plane generalization of the mass-sheet
degeneracy (MSD), the dominant source of uncertainty in time-delay cosmography. As demonstrated in this
proposal, the kinematics of the second deflector provide orthogonal constraints on the mass-sheet
degeneracy parameter and will therefore substantially enhance the scientific impact of existing Cycle 2
JWST/NIRSpec observations, which targeted the first deflector of this system.
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ID: 10160
Program Title: The Ancient Star Formation History of a Rare Isolated Ultra-faint Dwarf
Galaxy

Principal Investigator: Hai, Tehreem

PI Institution: Rutgers the State University of New Jersey

Ultra-faint dwarf galaxies are the faintest galaxies in the universe and represent an extreme of galaxy
properties. Based on their star formation histories (SFHs), these systems are thought to be ‘fossil' galaxies
that began forming stars at early epochs only to be quenched within a few Gyr. Their arrested growth is
typically attributed to the combined effects of stellar feedback and reionization. The recently discovered
ultra-faint dwarf Sculptor A challenges this prevailing framework. Sculptor A is an isolated ultra-faint dwarf, at
the edge of the Local Group (1.1 Mpc) and >3 Rvir from a massive galaxy. With Mstar = 6.3 x 10”4 Msun,
Sculptor A is below the mass threshold where reioinization is expected to quench galaxies. However,
shallow HST imaging suggests that Sculptor A has an extended SFH. If confirmed, this would suggest that
(i) the characteristic mass scale for reionization quenching is lower than current models predict; (ii)
environment may have played a role in quenching ultra-faint dwarfs of a similar mass that are satellites (i.e.,
within the virial radius of a massive host). We propose deep NIRCam imaging of Sculptor A to derive the
ancient SFH of the galaxy. The results will confirm whether Sculptor A has an extended SFH (in which case
it will constrain the timescale for slower environmental quenching) or if it experienced rapid quenching by
reionization. This will provide a new empirical benchmark for simulations on the galaxy mass scale
susceptible to quenching via reionization. Sculptor A’s isolation and proximity provide a rare opportunity to
disentangle the effects of reionization and environment on small-scale structure with minimal JWST time.
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ID: 10163
Program Title: Revealing Unexpected Carbon Chemistry in the Oxygen-Rich Ejecta of a
Dying Star

Principal Investigator: Cami, Jan

PI Institution: The University of Western Ontario

Archival JWST/MIRI observations of the oxygen-rich planetary nebula NGC 6302 - whose central star was
too massive to become carbon-rich - have revealed three chemical surprises that point to previously
unknown pathways to carbonaceous molecular species in this environment: abundant CH3+, a key driver of
organic chemistry in star-forming regions but unexpected in evolved stars; significant PAH spectral
variations indicating in-situ processing; and CO2 ice in a dusty torus. Characterizing these novel chemical
pathways will address a longstanding puzzle: how can carbon-bearing molecules become abundant in
oxygen-rich planetary nebulae? We propose NIRSpec-IFU observations (1.66-5.27 micron, R~2700) to map
the chemical pathways and physical conditions driving this rich carbon chemistry. Our objectives are to: (1)
determine whether CH3+ forms via UV-pumped H2 chemistry as in star-forming regions by measuring H2
excitation and searching for CH+; (2) characterize PAH size distributions and aliphatic/aromatic content from
3.3/3.4 micron band ratios; (3) determine ice compositions (H20, CO, CO2, and other species) and evaluate
ice-gas chemistry potential; and (4) constrain physical conditions using H2 excitation diagrams, atomic
fine-structure lines, and overlapping MIRI data. This program will reveal chemical pathways in organic
astrochemistry influenced by UV irradiation and shocks, determining what carbonaceous material low- and
intermediate-mass stars inject into the ISM. Our findings will apply to carbon chemistry in star-forming
regions, protoplanetary disks, starburst galaxies, and AGN environments.
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Program Title: Blue oases in a hostile red desert

Principal Investigator: Jones, Michael

PI Institution: California Institute of Technology

We request 26 h of NIRCam and MIRI time to image five recently discovered novel stellar systems in the
Virgo galaxy cluster. These young, star-forming, metal-rich systems contain very few stars (M* < 10"5 Msol)
and are remarkably isolated, like tiny blue oases in the enormous red desert of the Virgo cluster. They are
likely the ram pressure stripping analogs of tidal dwarf galaxies, forming from stripped gas and somehow
traversing 100s of kpc through the hot intra-cluster medium, while retaining enough cool gas to continue
forming stars. They may also be the first examples of star formation (SF) in isolated cloudlets supported by
external pressure. Existing HST observations of these systems found only young stars (<100 Myr), but are
not deep enough to rule out an older stellar population. These limits could not be improved without a
prohibitive amount of HST time. With NIRCam we will reach a depth of 1 mag below the tip of the red giant
branch and thus be able to conclusively identify or rule out the existence of any older population. Via fitting
of the NIRCam CMD, we will also measure the SF history of each target over the past 500 Myr, revealing
when stars first began forming, and providing crucial information for hydrodynamical simulations studying
their formation mechanisms. Finally, MIRI imaging will map hot dust and embedded SF, which, in
comparison to existing H-alpha maps and stars selected from the NIRCam CMD, will reveal how SF has
proceeded. This novel class of objects provides a new window into the gas stripping processes that impact
all gas-bearing galaxies in a cluster environment, but only with JWST can we understand the details of how
they form.
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ID: 10201

Program Title: Revealing the Chemical Reservoirs of Giant Planet Nurseries in Orion

Principal Investigator: Booth, Alice

PI Institution: Smithsonian Institution Astrophysical Observatory

The bulk composition of a giant planet is inherently linked to the material in the disk from which it forms.
Within this broader context, disks around intermediate-mass stars (1.5-3.0 Msun) are of particular
importance, as exoplanet population demographics reveal that these are the most likely systems to host
gas-giant exoplanets. Surprisingly, almost nothing is known about the inner disk chemistry in the peak
planet-formation zone of these disks, and very few have been targeted by JWST. Observations of disks
around lower-mass stars have revealed clear chemical differences and trends in the inner planet-forming
reservoir across spectral types M and K, including significant variations in the C/O ratio with stellar mass.
The limited observations of intermediate-mass systems so far suggest these disks are unexpectedly
CO2-rich, with low C/O ratios, implying that they may be chemically distinct from their better-studied
lower-mass counterparts. However, too few systems have been observed to confirm any definitive trends.
Orion is the nearest star-forming complex with a sufficiently large pre-main-sequence population to enable a
meaningful survey of these sources. We therefore propose a survey of all young >1.5Msolar G-, F-, A-, and
B-type stars in Orion that are observable with JWST/MIRI. We will target these 45 disks with MIRI-MRS
where at this distance they are not too bright to saturate the detector. Our legacy dataset will, for the first
time, uncover the molecular content of these giant planet-forming disks which is much needed to interpret
exoplanet atmospheric data and, complete a comprehensive library of disk spectra across the luminosity
regime in Orion.
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ID: 10202
Program Title: MIRAGE: MIRI Investigation of Red and Ancient Galaxies in the Early
Universe

Principal Investigator: Finkelstein, Steven

PI Institution: University of Texas at Austin

JWST has yielded a comprehensive set of NIRCam surveys covering large-shallow and narrow-deep
parameter spaces, revealing that the Universe was more effective at producing ultraviolet photons than
predicted. Such galaxies are predominantly blue, yet spectroscopy has shown them to be enriched to
~5-20% Solar metallicity. Such star-formation should have yielded significant dust reservoirs, which are
seemingly absent. Are our theories of dust yields and destruction incorrect? Or is the dust “hiding” in plain
sight, undetected by NIRCam? MIRI provides the answer. With the MIRI Investigation of Red and Ancient
Galaxies in the Early Universe (MIRAGE) survey, we will probe, for the first time, the obscured phases of
galaxy evolution at z>7 using deep MIRI imaging at 5-10 micron. MIRAGE data improves constraints on
stellar mass, star-formation rate, and dust attenuation (both the amount, and the shape of the attenuation
law) by 3-4X over that available by NIRCam alone, directly distinguishing between competing models for
dust formation at early times. MIRAGE also enables the discovery of the first robust sample of LRDs
(growing supermassive black holes) at z > 9, and characterizes a larger population of LRDs at z<9. MIRAGE
covers an area 7X larger than the deepest MIRI survey, with >10x longer exposures than approved MIRI
surveys. We cover the most deeply surveyed area, the HUDF and surroundings, covering ~650 robust z > 7
galaxies (80 at z>9). In parallel, MIRAGE observes the NGDEEP+MIDIS region (the deepest NIRCam
imaging, yet with no spectroscopy) with very deep (4X FRESCO) NIRCam 3-5um slitless spectroscopy,
measuring redshifts at z=5-9, and discovering new SMBHSs.
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ID: 10208

Program Title: Resolving the growth and evolution of galaxies across cosmic noon with
JWST slit-stepping spectroscopy

Principal Investigator: Barisic, Ivana

PI Institution: University of California - Davis

Ambitious integral field spectroscopy (IFS) surveys of nearby galaxies have transformed our understanding
of their structure and evolutionary pathways. Leveraging JWST's sensitivity, high angular resolution, and
spectroscopic capabilities, we propose to conduct a SDSS/MaNGA-like survey of galaxy emission line
properties spanning Cosmic Noon, a period when the majority of present-day stellar mass is formed, and
when galaxy structures transform from irregular/clumpy disks into the modern Hubble sequence. Emission
line measurements from this program will establish the evolution of disk properties and merger fractions,
gas-phase metallicity gradients in emerging disks, resolved star formation morphology and “in situ” growth of
bulges and disks, and supermassive black hole activity (AGN). We will use the multiplexed NIRSpec MSA in
slit-stepping mode to build a representative sample of ~180 star-forming galaxies with 3D spectroscopy at
~1 kpc resolution, with uniform sampling across z=0.5-3.5 and stellar masses log(M*/Msun)=9.3-11.
Slit-stepping is by far the most efficient method to survey large galaxy samples. Our program leverages
previous investments with JWST, with ~40 galaxies at each of z~1 and z~3 observed using the same
strategy. This program builds a complete evolutionary survey of main-sequence galaxies across their most
formative epoch of Cosmic Noon, needed to establish scaling relations with stellar mass and other
properties. We can achieve this with only ~100h of charged time, cf. >2000h for equivalent data with the
traditional IFU mode! We waive the proprietary period, and will publicly release all 3D datacubes and
software tools as a service to the community.
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ID: 10236

Program Title: Resolve AGN Quenching in Our Backyard: An Infrared Investigation of
Nearby Post-starburst Nuclei

Principal Investigator: Luo, Yuanze

PI Institution: Texas A & M University

The link between AGN and the quench of star formation (SF) in their host galaxies is a key question in
galaxy evolution. While simulations and observations suggest strong AGN feedback expelling or heating the
gas, AGN in nearby recently and rapidly quenched galaxies are often weak and/or heavily obscured.
Resolving whether and how common low-luminosity AGN affect the gas to quench SF requires studies in
spatially resolved regions of interest. Nearby post-starburst galaxies (PSBs) that have recently and rapidly
guenched in the last 1 Gyr are ideal laboratories to study the interplay between AGN and gas since the
onset of quenching. We propose a uniform analysis of the three nearest PSBs at sub-100 pc scales with
archival JWST MIRI MRS data. We will measure outflow properties from asymmetric line profiles in both
ionized and molecular emission lines, construct maps of star formation rate, fractional contribution of AGN to
total MIR luminosity, H2 temperature and mass. By examining spatial correlations between regions of
suppressed SF, AGN, and hot/turbulent gas, we will directly assess of whether quenching is associated with
gas heating and/or disruption, and whether AGN can be the primary driver. This proposal, while limited in
sample size, fully leverages all available archival observations on nearby PSBs and will provide the first
detailed spatially resolved view of the interplay between quenching mechanisms. Our results will not only
provide valuable details on the physical conditions under which rapid quenching happens, but also offer
broader insights into out-of-field topics such as PAH variations, physics of AGN feedback, and rapid
guenching at high redshifts.
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ID: 10242

Program Title: Understanding the origin of the [CII] deficit and/or PAH-Mid- infrared excess
in galaxy M51b

Principal Investigator: Pineda, Jorge

PI Institution: Jet Propulsion Laboratory

We propose to use JWST near— and mid— infrared images of galaxy M51b to resolve (5-15pc resolution) and
disentangle the distribution of PAH, hot dust, ionized gas, the stellar population, and AGN activity in the disk
and nucleus of this galaxy. This galaxy is the closest example of an active galactic nucleus showing a low
[CH/FIR, [CII)/PAH and [CII]/MIR ratios relative to normal galaxies, the so called [CII] deficit, which is typical
of distant ultra luminous infrared galaxies. JWST observations of PAH and dust continuum emission will
enable us to resolve and separate the different heating sources, which in turn can be used for an accurate
comparison with lower resolution Herschel and SOFIA [CII] and [Ol]. Such comparison will enable us to
understand the thermal balance in this galaxy and the origin of the [CII] deficit. These observations have the
potential to shed light on a long standing problem in the use of the [CII] and infrared emission to trace star
formation of galaxies and therefore will be an important contribution to our understanding of the growth and
evolution of galaxies over cosmic time.

Proposal Category: GO

Scientific Category: Nearby Galaxies to Cosmic Noon

Alternate Category: Stars and Stellar Populations

ID: 10246

Program Title: Exploring the Accretion History and Halo of Giant Elliptical Cen A with
Resolved Stars

Principal Investigator: Sandford, Nathan

Pl Institution: University of Toronto

We propose to leverage JWST's unigue spectroscopic and imaging capabilities in Centaurus A (Cen A; 3.8
Mpc) to perform the first resolved star chemodynamical study of a massive early type galaxy (ETG). Using
NIRSpec MSA spectroscopy, we will measure stellar [Fe/H] and [alpha/Fe] to a precision of 0.1-0.3 dex and
radial velocities to ~5 km/s for ~300 RGB stars across 4 fields located along Cen A's semi-major axis (25-85
kpc; 5-17 effective radii), including in its most prominent substructure, the CenA-MM-Dwa3 stellar stream. In
parallel, we will acquire deep NIRCam photometry extending 1 magnitude below the red clump. With these
observations, we will produce the first distributions and radial profile of stellar [Fe/H] and [alpha/Fe]
measurements in any giant elliptical galaxy, the most detailed star formation history measurement in an ETG
to date, new constraints on Cen A's dark matter halo mass and shape, and the first comprehensive
characterization of Cen A’s population of asymptotic giant branch stars. This program will provide
transformative new results on the chemical enrichment, mass assembly, and formation of massive ETGs.
Only JWST has the wavelength coverage, sensitivity, and angular resolution to make these measurements
in the distant and crowded halo of Cen A—no other ground- or space-based facility can acquire this data.
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ID: 10248

Program Title: The Last Breath of a Dying World: A Phase Curve of WASP-12b

Principal Investigator: Vissapragada, Shreyas

PI Institution: Carnegie Institution of Washington

WASP-12b is the only known planet to be at the end of its life cycle. We propose a NIRSpec G395H
spectroscopic phase curve observation to study the interior, exterior, and atmospheric dynamics of this
keystone planet. First, our white light phase curve would strongly constrain the planet's second Love
number, allowing us to contextualize the ““fuzzy cores" of Jupiter and Saturn. Second, the spectroscopic
phase curve would allow us to definitively measure the thermal emission spectrum of WASP-12b as a
function of orbital phase, allowing us to constrain chemistry (and in particular C/O) as a function of longitude
-- resolving the mystery of the planet's weak 4.5 micron emission. Third, our observations would definitively
determine the nature of WASP-12b's peculiar double-harmonic phase curve at 4.5 micron. In all, our
observations would definitively resolve a number of Spitzer-era mysteries for WASP-12b, bringing this
keystone planet into the JWST era at last.
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ID: 10264
Program Title: The First Stars or the Last Stars: Confirmation of a Robust Candidate z~30
Galaxy

Principal Investigator: Finkelstein, Steven

PI Institution: University of Texas at Austin

Following early JWST discoveries of an overabundance of z~10-15 galaxies, candidates at z~15-25 have
recently been discovered. How early did the universe form galaxies? We have searched for candidates at
even higher redshifts, finding five F356W-dropout galaxies. While exhibiting colors consistent with z>25,
they are also be consistent with an ultra-cool (325 K) low-metallicity halo Y dwarf, or a faint accreting
supermassive black hole at z>9. JWST NIRSpec prism spectroscopy can robustly discern between these
scenarios. Confirmation of a z>25 galaxy would rewrite our understanding of the earliest phases of galaxy
formation just 100 Myr after the Big Bang. Discovery of a metal-poor room-temperature substellar object
would place critical constraints on the formation of the lowest mass substellar objects early in cosmic time,
while confirmation of an accreting black hole at z>9 would further push our massive black hole horizons. We
propose to observe the most robust candidate, in the GOODS-N field, where multiple NIRCam epochs,
NIRCam grism, and MIRI data rule out other scenarios (e.g., strong lines, dusty star-forming galaxies, or
lower-redshift SNe), and we can observe two z~30 candidates with the MSA. In 16 hr we can discern a z~30
Ly-alpha break from either a Y-dwarf or a LRD at >5-sigma significance. If the true origin is a halo Y-dwarf,
these data will be able to robustly constrain the metallicity, while in the LRD scenario detection of broad
H-beta will constrain the black hole mass. Whether a "first star", a metal poor "last star", or a high-z black
hole, this object's origin will provide critical insights into star formation in the early or late universe.
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ID: 10273

Program Title: Unveiling the nature of the most distant LyC leaker: pure star formation or
AGN-boosted?

Principal Investigator: Messa, Matteo

PI Institution: INAF - Osservatorio di Astrofisica e Scienza dello Spazio

The quest to identify the systems responsible for the re-ionization of the Universe remains a topic of ongoing
debate, with star-forming galaxies and AGNs both posited as potential drivers. While JWST has opened new
avenues for exploring the high-redshift Universe, it cannot directly investigate Lyman continuum (LyC)
radiation at z>5. We propose spectroscopic observations using JWST/NIRSpec IFU (+ NIRCam imaging) of
the most distant confirmed LyC-emitting galaxy, designated lon3, at z=4.0. Its rest-optical spectrum,
observed with medium resolution G235M/F170LP (R~1000), will: (i) determine whether AGN activity
contributes to LyC escape in conjunction with an already observed young starburst, indicated by the
presence of a broad component in the Hb line at a high signal-to-noise ratio (SNR ~35) and/or by other line
diagnostics ([NeV]3426, [Ol1114363/HQ); (ii) constrain the ongoing burst by its age (from EWSs), the ionising
photons production efficiency (from Hb/UV), the star formation rate (SFR) and its surface density (the latter
by leveraging NIRCam imaging); (iii) provide insights into the interstellar medium (ISM) properties (e.g.,
metallicity, ionization state) of the system, utilizing multiple lines ([Oll], [Nelll], Hg, Hb, [Olll], [Hel]), all
observed with SNR >3. Ultimately, these results will present a unique opportunity to compare the physical
properties of a confirmed high-redshift LyC leaker with other low- and high-redshift leakers. Additionally, they
will allow us to evaluate whether the indirect tracers of LyC escape, commonly used to characterize z>5
galaxies but calibrated based on low-redshift systems, are appropriate for describing the target galaxy.
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ID: 10290

Program Title: Mistaken Identity? Resolving Ultra-hot Jupiter NUV Absorption to Measure
Refractory-to-Volatile Ratios

Principal Investigator: Lothringer, Joshua

PI Institution: Space Telescope Science Institute

Ultra-hot Jupiters offer the unique opportunity to measure the rock and metal content of gas giant planets.
Such a measurement provides valuable insight into the reservoir of material from which a planet formed,
which can subsequently inform models that constrain a planet's formation mechanism and history. One way
in which this is done is by measuring the absorption of refractory species in the NUV transit spectrum.
Recent measurements have revealed enormous >10 scale-height NUV absorption features, however the
cause of this absorption has remained controversial. WASP-178b was the first planet to show this large NUV
absorption, but atmospheric retrievals are consistent with either SiO or atomic metals causing the
absorption. Inferences about WASP-178b's formation hinges on properly attributing the NUV absorption:
Retrievals indicate that if SiO causes the absorption, it implies a sub-stellar/stellar refractory abundance.
However, if Fe and Mg cause the NUV absorption, it implies a super-stellar refractory abundance. We
propose to observe WASP-178b with MIRI/LRS to measure the 8 micron gaseous SiO. If the NUV
absorption is caused by SiO, we expect to see a large SiO feature in the MIR. If SiO is not contributing to the
NUV absorption, we expect to only see H20 in the MIR transit spectrum. These two scenarios are
distinguished at very high statistical significance (delta-BIC > 80) with our efficient <10 hour observations. By
properly identifying WASP-178b's NUV absorption, we will progress toward more robust exoplanet formation
inferences.
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ID: 10300
Program Title: Dancing 1-28 micron spectra to investigate the variable nature of a rogue
planet

Principal Investigator: Whiteford, Niall

PI Institution: American Museum of Natural History

For over a decade there has been debate about what exactly drives the spectral variability of brown dwarfs
and imaged exoplanets. Is it clouds, chemistry, or both? JWST has allowed us to settle this debate for the
brown dwarf VHS 1256 b where clouds are conclusively shown to be the driving mechanism. Now we wish
to determine whether this picture also holds for fast-spinning and lower mass exoplanets at similar
temperature. We propose to observe the ~8.5 MJup free-floating "rogue" planet PSO J318.5-22, using a
combination of NIRSpec/PRISM and MIRI/MRS, to monitor its dancing spectra across 2 rotations. PSO
J318.5-22 is a reliably variable object that has been spectrally monitored previously with HST and Spitzer. It
is also a near-identical analog to the high-contrast exoplanets HR 8799 bcde. These observations will allow
us to test if both imaged exoplanets and brown dwarfs share the same variability driving mechanism of
dynamic clouds.
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ID: 10310

Program Title: Unveiling the Missing Sulfur: JWST Mapping of Atomic Sulfur in Protostellar
Environments

Principal Investigator: Qasim, Danna

PI Institution: Southwest Research Institute

JWST programs #2151, #1802 and #5804 continue to provide transformative insights into the chemistry and
physics of protostellar environments. Notably, towards most of the targets from these programs, we identify
a resolved and pronounced [S 1] emission feature at 25.249 um — unprecedented in S/N compared to
observations from previous facilities. This feature is significant because it enables quantitative constraints on
how much sulfur is locked in grains in dense interstellar clouds, providing critical insight into the
long-standing ‘interstellar sulfur depletion’ problem. Yet, no study has systematically mapped the [S I]
emission feature across a diverse range of protostars with sufficient accuracy to resolve sulfur partitioning in
dense interstellar clouds, leaving a major aspect of the interstellar ‘missing sulfur’ problem unquantified. We
propose to map and measure the atomic sulfur abundance across >20 protostellar environments using data
from JWST programs #2151, #1802 and #5804 to rigorously quantify the role of dense interstellar cloud
grains as reservoirs of the ‘missing sulfur’ in dense regions of the interstellar medium. This work will
additionally link sulfur partitioning to protostellar outflow dynamics and the distribution of Complex Organic
Molecules, adding new insights into the physico-chemical dynamics relevant to a wide range of JWST
protostellar programs beyond this study (e.g., JOYS #1290). Having robust quantitative constraints on the
partitioning of S in dense ISM grains, which feed into planet-forming material, will be essential for
establishing the baseline inventory of sulfur available to emerging planets.
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Program Title: Slicing the Saguaro: Dissecting a Little Red Dot Descendant at Cosmic
Noon with NIRSpec/IFU

Principal Investigator: Rinaldi, Pierluigi

PI Institution: Space Telescope Science Institute

Little Red Dots (LRDs) are compact, extremely red sources abundant at z>4 yet nearly absent by z<4, a
sharp decline inconsistent with smooth evolution. Their V-shaped SEDs, overmassive black holes, and
elusive hosts challenge current galaxy-formation models. We propose NIRSpec/IFU observations of
Saguaro (z=2.1045), the first system combining a canonical LRD-like nucleus with a spatially resolved host,
to perform the first spatially and kinematically resolved dissection of an LRD system. Medium- and
high-resolution gratings plus PRISM will map rest-frame UV-NIR emission lines and continua at
sub-kiloparsec scales, testing whether Saguaro is a true descendant or a low-z analog of high-z LRDs.
These data will (1) trace the dynamical and chemical link between the LRD-like nucleus and host; (2)
determine whether its black hole remains overmassive or has reached the local MBH-M? relation at Cosmic
Noon; and (3) spatially resolve the dense nuclear absorber He | 10830 A observed also in classic LRDs.
Whether Saguaro marks the fate of LRDs or their mirror at lower z, these observations will provide the
benchmark dataset to interpret LRD evolution and guide next-generation simulations of black-hole—galaxy
co-growth.
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Program Title: Spatially Resolving A HMXB Stellar Population at Cosmic Noon With Strong
Lensing

Principal Investigator: Bayliss, Matthew

PI Institution: University of Cincinnati Main Campus

High Mass X-ray Binaries (HMXBs) trace some of the youngest, most extreme, stellar populations. They
produce large amounts of high energy emission and feedback in galaxies that are dominated by young
stellar populations, a stage that describes all galaxies at some point in their evolutionary history.
Furthermore, these extreme but short-lived X-ray sources can clear out the interstellar medium
(mechanically), and ionize gas - both important processes for driving cosmic re-ionization. However, HMXBs
and their associated stellar populations are not well-understood, especially in the distant universe.
Characterizing these sources and the stellar populations that host them is crucial for a wide range of
problems in observational astrophysics, from high-mass stars to galaxy evolution to re-ionization. We
propose a unique study of the only highly magnified X-ray emitting dwarf starburst galaxy known. Hubble
imaging and ground based spectroscopy reveal that the lensed dwarf (logM/MSun<8) galaxy hosts an X-ray
bright HMXB population. The strong lensing magnification enables a zoomed-in, spatially resolved study of
the HMXB-hosting region within the lensed galaxy. These data will measure the isolated emission from the
HMXB population, undiluted by other regions of the galaxy, enabling a study that connects star-formation,
nebular gas in the ISM, stellar populations, and HMXBs on the star cluster scale during the epoch of peak
star-formation in the Universe. Joint HST UV imaging and archival MIRI imaging will multiply the science
value of the JWST observations, constraining the gas and stellar populations in this lensed galaxy across 2
decades in wavelength.
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ID: 10337
Program Title: Dusting for PAH-prints from Circumstellar Dust Shells around Wolf-Rayet
Binaries

Principal Investigator: Lau, Ryan

PI Institution: Caltech/IPAC

Signs of Polycyclic Aromatic Hydrocarbons (PAHS) are everywhere in the interstellar medium (ISM). PAHs
account for almost 15% of the interstellar carbon in the ISM and radiate up to 20% of the total infrared power
emitted by the Milky Way and star-forming galaxies. Not only are PAHs thermal regulators of the ISM, but
they also trace star formation and the chemical enrichment of galaxies. Despite their important role, the
origins of PAHSs are still uncertain. Carbon-rich Wolf-Rayet (WC) binaries have recently emerged as a
potential source of PAHs. JWST has since thrust these systems into the spotlight, where spectroscopic and
imaging observations revealed prominent PAH emission from nested circumstellar dust shells around the
colliding-wind WC binary WR 140. Further JWST imaging has revealed nested circumstellar shells around
all the dusty WC binaries it has observed. However, the abundance of PAHSs in the dust shells formed by the
systems other than WR 140 is uncertain due to the lack of spatially resolved spectroscopic observations,
which are needed to confirm WC binaries as prolific PAH producers. To address this, we request 21.8 hours
with MIRI to obtain spectroscopic and imaging observations of the newly resolved dust shells from the four
WC binaries: WR 125, WR 112, WR 137, and WR 48a. The proposed observations would enable a crucial
test on PAH abundance from WC binaries and allow us to quantify their PAH production efficiency from the
measured fraction of PAH vs. dust mass. Based on their PAH production efficiency, the key science goal of
this program is to determine whether WC binaries are significant sources of PAHSs in the ISM of galaxies.
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Program Title: LUCID: Unveiling Galaxies Below the 1% Solar Metallicity Floor through
Cosmic Telescopes

Principal Investigator: Morishita, Takahiro

PI Institution: California Institute of Technology

One of the yet unfulfilled JWST goals is to find pristine stellar populations. Some of the most metal-poor
objects known to date have been found serendipitously in lensing clusters at relatively low redshift (z<6),
often exhibiting strong Lyman-alpha emission. To better understand their nature and significance of this
class of extremely low-mass systems, and to possibly identify even lower metallicity or truly pristine galaxies,
we propose deep spectroscopy using NIRSpec MSA G235M/F170LP. From 4 exceptional lensing clusters
with deep MUSE and HST+JWST imaging coverage, ~100 intrinsically faint Lyman-alpha emitters (LAES) at
3<z<6 are selected as the primary targets. Our main goal is to measure, or place stringent limits on, the
[Olll}/Hbeta ratio, which is an effective indicator of gas-phase metallicity, for these intrinsically faint
(-MUV=18-14) LAEs. Extreme objects with hard ionization spectra will be identified where the
Lyman-alpha/Hbeta ratio approaches the theoretical limit for a canonical initial mass function. For objects
with detectable metal lines, we will investigate potential abundance anomalies in carbon, nitrogen, argon and
other elements. Beyond providing critical insight into the most metal-poor galaxies, this survey will extend
the mass-metallicity relation to lower masses and verify whether the scatter increases, as hinted by current
sparse data. Non-LAE sources will be included as mask fillters.
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Program Title: Dust in the Deserts: Understanding PAH Emission in Quiescent Bulges and
Star-formation Deserts

Principal Investigator: Pathak, Deb

PI Institution: The Ohio State University

Polycyclic aromatic hydrocarbons (PAHS) are key for maintaining the thermal and phase balance of the ISM,
and important tracers of gas and star formation. PAH emission is highly sensitive to environment, especially
heating by far-ultraviolet (FUV) photons. JWST has extensively studied PAH emission in FUV-rich normal
star-forming disks, star-forming regions, and starbursts. However, no synthetic effort has targeted PAH
emission in quiescent extremely FUV-poor regions such as galactic bulges, where the shape of the mid-IR
spectral energy distribution (SED) remains poorly understood. Hence, we propose a multi-filter MIRI
program to photometrically map the full mid-IR SED of 11 of the nearest face-on FUV-poor bulges and
star-formation deserts. Our survey covers F560W, F1000W, F1130W, F1280W, F1500W, and F1800W,
which we will combine with archival F770W and F2100W imaging to achieve complete sampling of the
mid-IR SED. Our large fields of view cover both the FUV-poor bulges and adjacent star-forming disks in
each target, which will serve as in-field controls. We will characterize how PAH band ratios and
PAH-to-continuum ratios vary between bulges and star-forming disks, and how they vary within bulges. We
will also model the observed SEDs to infer the abundance, ionization, and size of the PAHs. Comparing with
ALMA mapping, we will also test the relationship between PAHs and gas in these quiescent parts of
galaxies, and map the neutral ISM in bulges at unprecedented sensitivity and resolution. Our results will
provide key insights into how galaxy quenching interacts with the evolution and heating of PAHs, and help
interpret PAH emission from more distant quenched galaxies.
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ID: 10361

Program Title: What Makes Early Galaxies Shine So Bright? -- Insights from Ultra-Deep
Spectroscopy of MoM-z14 at z=14.44

Principal Investigator: Naidu, Rohan

PI Institution: Massachusetts Institute of Technology

JWST has revealed a stunning population of luminous galaxies at z>10 whose remarkable brightness
continues to confound the community. Here we propose extremely deep (24h) R=1000 G235M spectroscopy
of the most distant such galaxy, MoM-z14 at z=14.44. MoM-z14's prism spectrum shows tantalizing hints of
*six* UV lines from *four* chemical elements, making it an exceptionally promising target to unravel the
bright galaxy problem. Intriguingly, this source also shows an almost non-existent damping wing despite
lying at an epoch where virtually every reionization model expects this galaxy to be blanketed by neutral gas.
With this program we will: (i) Test what exactly is powering this source --- e.g., is there an unusually high gas
density consistent with extreme starbursts or the broad-line region of an AGN? Does the ionizing spectrum
imply a top-heavy IMF or accretion onto a black hole? (ii) Derive robust chemical abundances ([N/C], [N/O],
[C/O]) to test the spectacular suggestion that MoM-z14, globular clusters, and ancient Milky Way stars share
a unique abundance pattern, which is thought to arise in dense clusters that may host exotic objects such as
supermassive stars. (iii) Detect Lyman-alpha if it exists, confirming the earliest known ionized bubble,
perhaps supporting hints from the cosmology community that a modestly ionized universe at z>10 (~10%)
may defuse some of the recent challenges to LCDM. Forging connections from the Milky Way to the cosmic
frontier to the ultimate fate of the universe, this program will have remarkable ““out-of-field" impact by further
targeting ~300 spectroscopically confirmed galaxies.
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Program Title: Gaseous Water in Warm Exo-Asteroid Belts: Observational Tests of a
Sublimation-Driven Hydration Mechanism

Principal Investigator: Kral, Quentin

PI Institution: Observatoire de Paris

In the Solar System, water delivery to terrestrial planets is hypothesized to have occurred via asteroidal
impacts. We propose a novel hydration mechanism for exoplanetary systems (which may also work in the
Solar System): sublimation-driven water transfer from warm exo-asteroid belts. The young system HD 1466
hosts a massive warm belt where water ice should sublimate efficiently, releasing H20 gas. Kral+24
developed a new model that tracks ice sublimation, viscous gas evolution, and planetary accretion,
predicting inward viscous spreading of water vapour via a circumstellar disc that enables efficient terrestrial
planet hydration. This proposal aims to achieve the first ever detection of gaseous water in a mature
planetary system (post protoplanetary disc phase), targeting lines between 5 and 20 mic that are very
sensitive to low masses of water vapour and OH gas. Leveraging JWST's proven capability to map water in
protoplanetary discs (e.g., Sz 114, Xie+23), we ran a set of new simulations confirming detectability in HD
1466 even under conservative assumptions. A detection in such an exo-asteroid belt would establish a
universal pathway for hydrating terrestrial planets without impacts (i.e. the process would be more
predictable and less contingent). Success here would motivate systematic surveys to quantify aqueous
delivery in exo-systems and reshape our understanding of volatile evolution in inner planetary habitability
zones.
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Program Title: PRISM-DAWN: Unveiling the Diversity of Cosmic Dawn Through a
NIRSpec IFU Prism Survey of All Known z>7 Quasars

Principal Investigator: Banados, Eduardo

PI Institution: Max Planck Institute for Astronomy

Cosmic dawn quasars at z>7 test theories of supermassive black hole formation and early galaxy assembly.
Only four of 22 confirmed z=7-7.8 quasars have NIRSpec IFU observations, yet they reveal striking
diversity---from compact morphologies to merger-driven systems with massive outflows. This small sample
cannot answer fundamental questions: Are outflows ubiquitous? Are mergers common? How do properties
correlate with black hole mass? Existing programs used medium/high-resolution spectroscopy for
kinematics, but the sole PRISM observation detected more extended emission in less time, demonstrating
that sensitivity matters more than resolution for revealing faint circumgalactic gas. We propose
PRISM-DAWN: uniform PRISM IFU observations (4 hours each) of all 18 remaining z>7 quasars,
transforming the field from case studies to population statistics. Our survey will: (1) detect and characterize
extended emission on kpc scales, identifying sources with companions, mergers, or outflows for future
kinematic follow-up; (2) measure black hole masses via H-beta virial estimates and accretion disk
modeling---only JWST can complete the z>7 BH census. This delivers guaranteed science: robust
population trends, stringent non-detection limits, and comprehensive characterization for all sources while
identifying optimal targets for future deep observations.
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ID: 10417

Program Title: COHORTS: COsmic HORseshoe Transient Survey -- observing lensed
stars at the cosmic noon under galaxy-galaxy strong lensing

Principal Investigator: Li, Sung Kei

PI Institution: The University of Hong Kong

Transient lensed stars are distant, bright stars in strongly lensed background galaxies that are temporarily
detectable owing to stellar microlensing, and are now regularly found in JWST galaxy cluster observations.
We propose to observe the Cosmic Horseshoe (source redshift of 2.4) and search for lensed stars for the
first time in galaxy-galaxy strong lensing system. Among the most well-modelled gravitational lenses, the
Horseshoe is a massive (stellar mass of ~3 billion solar masses), starburst (recent star formation rate of ~30
solar mass per year) galaxy at the cosmic noon. The extremely high recent star formation rate is expected to
produce a lot of young, bright stars that are detectable via microlensing. Our proposed two deep visits
cadenced by 30 days are expected to detect an abundant amount of transients in the Horseshoe, and (i)
<Measure the stellar initial mass function at cosmic noon> Transient lensed stars have been demonstrated
to be able to constrain the stellar initial mass function in z ~ 1 galaxies. Previous galaxy cluster observations
have found almost no lensed stars at z ~ 2 -- observing the Horseshoe would generate a unique dataset to
measure the stellar initial mass function at cosmic noon. (ii) <Test the nature of dark matter> The two
prevailing candidates for cold dark matter -- whether comprising weakly interacting massive particles, or
ultra-light axions -- predict fundamentally different smaller-scale substructures in dark matter haloes. They
produce an opposite trend in the spatial distribution of lensed stars with respect to the macroscopic critical
curve, which allows for distinguishing the two models.
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Program Title: Reddened by dust or gas? Unveiling the "Red" in Little Red Dots with
MIRI/LRS

Principal Investigator: de Graaff, Anna

PI Institution: Max Planck Institute for Astronomy

JWST has revealed a remarkable population of compact red sources known as Little Red Dots (LRDs).
Initially thought to be dust-reddened active galactic nuclei (AGN) due to their red colors and broad Balmer
lines, the implied bolometric luminosities would be excessively high. Recent work has suggested that LRDs
could instead be a new type of gas-enshrouded AGN: not dust, but thermal emission from dense gas would
cause their red continua. If confirmed, the impact on our understanding of early black hole growth would be
profound. To determine whether LRDs are reddened by dust or gas requires observations in the rest
near-IR. The gas-reddened models make 2 key testable predictions: the rest 1-3 um SED follows a
steeply-declining blackbody spectrum, and resonant scattering of Balmer lines imprints a pattern on the
Balmer to Pa-alpha flux ratios that is distinct from attenuation by dust. Without spectroscopy, MIRI
broad-band imaging constraints on the IR continua and Pa-alpha lines of LRDs are inconclusive and
additionally primarily come from stacks instead of individual objects. However, the LRD population is
heterogeneous, showing a diverse range in spectral properties, and stacking thus is severely prone to
biases. We propose deep MIRI low-resolution spectroscopy of rest 1-3 um for 7 of the brightest-known LRDs
at 2<z<4 that show great spectral diversity. We will (1) constrain the IR continuum shape and (2) measure
the Pa-alpha line, to finally determine whether - and which type of - LRDs are dusty or gas-reddened. Mid-IR
spectra of LRDs are still scarce: this program will additionally probe a suite of dust and warm gas tracers,
opening a new discovery space for LRDs.
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ID: 10455
Program Title: Confirming surprisingly high metallicities in galaxies in the Epoch of
Reionization

Principal Investigator: Rowland, Lucie

PI Institution: Universiteit Leiden

How galaxies build up their mass in the early Universe remains one of the most puzzling questions of
modern cosmology, especially since recent discoveries have revealed massive galaxies with significant dust
reservoirs during the Epoch of Reionization (EoR). To understand how these galaxies grew so rapidly, we
propose deep NIRSpec IFU spectroscopy for three of the most evolved and massive star-forming galaxies at
z~7, all of which have surprisingly high, but uncertain, metallicity estimates. These massive galaxies are
ideal laboratories for probing early galaxy assembly and chemical evolution. Our observations will target key
auroral lines ([Ol11]14363) and other crucial rest-frame optical emission lines, allowing us to directly measure
their electron temperatures and confirm their metallicities. The redshift range of these targets also enables
us to explore their electron densities, nitrogen-to-oxygen abundances, ionization parameters, star formation
rates, extinction, and other key ionized gas properties with observations in a single NIRSpec filter. By
combining these data with existing ALMA [CII] and dust continuum observations, we will obtain a spatially
resolved view of the warm ionized gas, cold neutral gas, metals, and dust within these evolved EoR
galaxies, providing critical insights into their assembly. Additionally, this unique combination of JWST and
ALMA data is critical to explore the interplay between dust and metals, test early dust production
mechanisms, and link these properties to the galaxies' kinematics and turbulence in the interstellar medium,
offering a comprehensive understanding of how massive systems evolved in the early Universe.
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Program Title: Echoes of the First Quasars

Principal Investigator: Davies, Frederick

PI Institution: Max Planck Institute for Astronomy

The epoch of reionization represents the triumph of light over matter in the first billion years of cosmic time,
the last global phase transition of intergalactic gas from a cold, neutral state to the warm ionized medium
that pervades the Universe today. The best constraints on the history of the reionization process come from
Lyman-alpha absorption spectroscopy of the most distant quasars, powered by rapid accretion onto the
earliest supermassive black holes. Past analyses have relied on a one-dimensional down-the-barrel view of
the ionized and neutral gas along the line of sight. The tremendous sensitivity of JWST imaging and
spectroscopy enable a leap into three dimensions via the ionizing "light echo” imprinted by quasars in the
Lyman-alpha forest of background galaxies, as recently demonstrated by the JWST MASQUERADE
program. We propose deep 12-29 hr NIRSpec G140M integrations on 19 spectroscopically-confirmed
galaxies in the fields of two z > 7 quasars to constrain their local reionization topology, their UV-luminous
lifetime, and obscuration geometry. In the process, we will also characterize the stars and gas within a
UV-bright companion galaxy less than 10 kpc from one of the quasars, and determine the nature of the
rest-UV light of a luminous z=7.27 little red dot in the foreground of the other.
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ID: 10476

Program Title: Confirming a Black Hole Candidate through Gravitational Microlensing

Principal Investigator: Lu, Jessica

PI Institution: University of California - Berkeley

The population of Milky Way black holes, and the stellar deaths that form them, are not well understood. All
known galactic black holes besides one have been detected via binary interactions or companions. The
majority of high-mass stars are expected to be born in multiple star systems, but most black holes are
expected to be isolated as a result of natal kicks, mass loss, or stellar mergers. The only known isolated
black hole, OGLE-2011-BLG-0462 was discovered via gravitational microlensing. By combining long-term
photometric monitoring and precise astrometry, the lens' mass was measured and confirmed as a black
hole. A new microlensing event reached its peak magnification in summer 2024, called
OGLE-2024-BLG-0062. It is a long duration event (tE ~ 200 days) with low microlensing parallax (piE<0.08),
which mark a high-probability black hole microlensing candidate. Astrometric follow-up of this event began
with DD Program 6777 to measure the astrometric signal as it rose following the photometric peak. We
propose continued monitoring of this event over the next 3 cycles to follow the astrometric curve back to the
source's baseline proper motion and complete the measurements required to weigh the lens. If
OGLE-2024-BLG-0062 is confirmed to be a black hole, it will double the sample size of known isolanted
black holes, greatly improving our understanding of the Milky Way's black hole population, in terms of total
number, mass distribution, and natal kicks.
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ID: 10482

Program Title: Crushing It: Tracking the Survival of Cool Clouds on Cloud-Crushing and
Dynamical Timescales in the M82 Outflow

Principal Investigator: Cronin, Serena

PI Institution: University of Maryland

The cool components of galaxy winds carry most of the outflowing mass, and are thus key to understanding
feedback in the baryon cycle. Despite recent improvements and insights, theory and simulations fail to
match observations of cool gas in galaxy outflows, and struggle to explain how cool clouds are entrained
and accelerated in the hot flow without being destroyed. JWST imaging of the M82 outflow, one of the
closest and most spectacular winds, has revealed its complex filamentary structure. Acquiring the
corresponding spectroscopic information, however, is key to inform theory and simulations. This program
uses the NIRSpec MSA at high spectral resolution (R~3000) to efficiently measure the kinematics and
physical state of cool clouds entrained in M82's wind at 2.5 pc resolution. We orient the MSA so that the
aluminum bar blocks the bright starburst and open shutters across both the northern and southern outflows
informed by existing JWST imaging, probing nearly 100 regions up to 2 kpc away from the starburst. The
resulting kinematics constrain both dynamical and cloud-crushing timescales all while tracing
cloud-destroying shocks, measuring electron densities and temperatures, and tracing dust processing as a
proxy of cool gas destruction. These observations provide a parsec-scale view of cool cloud survival and the
evolution of multiple gas phases, which are key inputs for future galactic wind models.
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ID: 10488

Program Title: Uranus Solstice Explorer: Temporal Change in the Atmosphere,
lonosphere, and Ring-Moon System

Principal Investigator: Fletcher, Leigh

PI Institution: University of Leicester

Uranus is approaching northern summer solstice in 2030, a unique moment in the seasonal cycle that
occurs once every 42 years. We propose a JWST program of annual imaging and spectroscopy of Uranus'
atmosphere, ionosphere, and ring-moon interactions to capture changes as we approach solstice.
Exploration of temporally varying phenomena in the Uranian system will challenge our understanding of
seasonal atmospheres, extreme magnetospheres, and the gravitational interactions of tightly-packed
ring-moon systems. The Uranus Solstice Explorer will test hypotheses within three science themes: (1)
exploring how high-amplitude solar forcing and deep circulation shape the dynamics, chemistry, and winds
in the seasonal atmosphere; (2) revealing the unique interaction of Uranus' thermosphere with the solar
cycle, via both solar wind pressure and ultraviolet radiation, to understand the source of a long-term cooling
trend in the thermospheres of both Ice Giants; and (3) scrutinizing the complex gravitational interactions
between the inner moons and rings, searching for orbital shifts in ring/moon locations and determining the
source of temporal variations in the structure/brightness of the dusty inner rings. Until a mission to Uranus
becomes a reality, JWST's exquisite sensitivity and spectral coverage provides the ideal observatory for
understanding this unique world. Our JWST program will culminate in 2031, creating a legacy dataset to
coincide with the 250th anniversary of the discovery of Uranus (Mar'31), and the 45th anniversary of the
Voyager-2 flyby (Jan’31).
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ID: 10493

Program Title: Weighing the heaviest neutron stars with JWST

Principal Investigator: El-Badry, Kareem
PI Institution: California Institute of Technology

Black widow pulsars are binaries in which a rapidly spinning neutron star ablates its extremely low-mass
companion. Optical observations of several such systems suggest neutron star masses exceeding 2Msun —
values that, if confirmed, would rule out many proposed equations of state for ultra-dense matter. However,
existing mass estimates are limited by irradiation-driven systematics and low signal-to-noise data from the
ground. We propose phase-resolved NIRSpec spectroscopy of the four black widows with the highest
inferred neutron star masses. JWST's infrared sensitivity and stability will enable precise radial-velocity and
phase-curve measurements over full orbits, yielding mass constraints a factor 3 tighter than current limits
and less vulnerable to systematics. The same data will map temperature contrasts between the day and
night hemispheres and probe the dynamics of the ablated wind through the He |1 1.083 um line, providing the
first direct constraints on mass-loss rates and shock geometries in black widow pulsars. These observations
will establish the most secure measurements of the maximum neutron star mass and illuminate how pulsar
winds strip their companions to produce isolated millisecond pulsars.
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ID: 10498

Program Title: A Search for Volcanism on L 98-59 d with JWST/NIRSPEC

Principal Investigator: Murphy, Matthew

PI Institution: Michigan State University

Characterizing super-Earth exoplanets to constrain the processes operating on them is one of the leading
goals of the exoplanet community. In particular, understanding exoplanet outgassing is a priority as it links to
interior composition, atmospheric evolution, and biosignature gas false positives. A recent JWST
observation found tentative evidence for a sulfur-rich atmosphere on the super-Earth L98-59 d, consistent
with volcanic outgassing. We propose to observe 9 additional transits of L98-59 d to confirm the hypothesis
that L98-59 d is volcanically active. With these data, we will be able to detect a sulfur-rich atmosphere,
proposed in the literature as a strong diagnostic of a volcanically active L98-59 d, and constrain carbon
species to discriminate non-volcanic scenarios. Overall, our observations will be sensitive to every volcanic
outgassing scenario proposed in the literature for L98-59 d as well as novel scenarios not previously
elucidated. If confirmed, L98-59 d will be the first known volcanically active planet beyond the Solar System,
supporting the Solar System-based hypothesis that volcanism is ubiquitous and the source of secondary
atmospheres on Earth-sized planets. This would provide the first opportunity to study the interior of a
super-Earth via its atmosphere, providing an unprecedented benchmark for geodynamical and geochemical
models. Tidal heating studies show that out of all currently known exoplanets, L98-59 d is the best candidate
for exhibiting volcanic activity. Therefore, this is exoplanet community's best opportunity to detect
exovolcanism, and open the era of studying interior-atmosphere interactions on small exoplanets.

Proposal Category: GO

Scientific Category: High-redshift Galaxies and the Distant Universe

Alternate Category: Gas, Dust and the ISM

ID: 10518

Program Title: CEDAR: Characterizing Electron Densities At Reionization

Principal Investigator: Cleri, Nikko

PI Institution: The Pennsylvania State University

Understanding the interstellar medium (ISM) of galaxies in the epoch of Reionization is a fundamental, yet
incomplete, goal of the JWST mission. Physical conditions of the ISM such as temperature and gas-phase
metallicity are dependent on density; given the hundreds of hours in Cycles 1-4 allotted to studies of "direct"
temperature-based metallicities, the need for a survey of electron density at z>6 is urgent. We propose 2.5
hr x 4 pointings each of NIRSpec G395H/F290LP and G140H/F100LP spectroscopy of 200 galaxies in the
Extended Groth Strip (EGS) to target critical rest-frame UV/optical diagnostic emission lines. In only 29.2
total hours including overheads, we will provide the first statistical sample of multi-phase densities at z>6 by
resolving [O 1] 3727,3730 and [C 111] 1907,1909 with simultaneous tracers of ionization parameter,
temperature, and metallicity.
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ID: 10523
Program Title: Distilling complex organics in the iconic protostellar system IRAS
16293-2422

Principal Investigator: Drozdovskaya, Maria

PI Institution: Physikalisch-Meteorologisches Observatorium Davos (PMOD)

Some infant protostars are accompanied by a striking level of chemical complexity in the gas that enshrouds
them. Of these, the Class 0 low-mass protostellar system IRAS 16293-2422 is the archetype with a
decades-long legacy of observational studies at (sub)millimeter wavelengths. These studies have yielded
the most robust characterization of the chemical composition of the gas in this young system, including its
complete complex organic gas-phase inventory. However, what is entirely missing is constraints on its
complex organic ices. The mid-IR continuum of IRAS 16293-2422 was prohibitively faint for ice studies with
past missions such as ISO and Spitzer. However, with the JWST, we can now finally unravel what complex
species may be lurking as ices in this iconic star-forming system. We propose MIRI MRS observations to
close the gap in our understanding of the chemical complexity in ices towards this source. Our observational
campaign will make a major step forward in understanding (1) what icy materials are available in the
innermost regions for the assembly of protoplanetary disks at the earliest Class 0 stage of star formation;
and (2) what physicochemical processes shape the chemical complexity of volatiles that are eventually
incorporated into planetesimals and comets in a protostellar system that closely resembles our early Solar
System.
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ID: 10532

Program Title: Integrating Pebble Drift with Disk Chemistry: A New Framework for
Interpreting MIRI Water Lines

Principal Investigator: Calahan, Jenny

PI Institution: Harvard University

Tracing the evolution of water reservoirs in terrestrial planet-forming regions is essential to our
understanding of planet formation. Water is commonly detected in MIRI spectra of more than 200
protoplanetary disks, showing a forest of over 1000 water lines. This line forest spans a wide range of
excitation temperatures and densities. However, deciphering the information embedded in these rich water
spectra is still in its early stages, with the vast majority of analyses based on 1-dimensional slab models. The
water reservoir is a combined result of local chemical evolution and water delivery from the outer disk region.
An increasing number of observations suggest that the water traced by MIRI can be significantly affected by
pebble growth and drift in disks. We propose to build a new framewaork that couples pebble growth and drift
with 2D thermo-chemical evolution, enabling a self-consistent treatment of water transport, disk thermal
structure, and chemical evolution. Using this framework, we will explore a wide range of disk properties and
pebble drift conditions, generating simulated MIRI spectra to compare with observations. In particular, we
will systematically and homogeneously extract fundamental diagnostic line ratios from both MIRI and
simulated spectra, which can be easily adopted for analyzing a large number of MIRI observations. Our
results will pave the way for connecting the observable water layers with mid-plane water reservoirs, and
determing the pebble flux, which are critical for understanding the impact of pebble drift in providing solid
mass supply and delivery of volatiles to the terrestrial-planet forming region.
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ID: 10555

Program Title: Probing Lyman alpha Escape from a Lyman alpha Emitter Cross at z=5.7

Principal Investigator: Taylor, Anthony

PI Institution: University of Texas at Austin

The escape of Lyman-alpha (Lya) photons from high-redshift galaxies is key to probing reionization, yet it
remains poorly understood and lacks observational constraints. We propose NIRSpec IFU observations of a
unique “LAE Cross" at z=5.7: four luminous Lya emitters (LAES) separated by only 2-5". Our primary goal is
to determine precise spectroscopic redshifts for the four components and the central galaxy. If the four
components share identical kinematics, then the system is confirmed as a single gravitationally lensed
galaxy, and the differing Lya profiles of the four images will provide an unprecedented probe of the
circumgalactic and intergalactic medium on small physical scales, directly constraining Lya radiative transfer
models. Alternatively, if the components show distinct kinematics, then the system is a rare protocluster of
four massive LAESs. In this equally compelling scenario, our observations will characterize early galaxy
formation in a dense environment. Crucially, the IFU data will also yield direct measurements of the
gas-phase metallicity via the [Ol11]14363 line, along with dust content and star formation rates for each
component. These physical properties are essential for interpreting the Lya data in either scenario, as they
regulate the mechanisms of Lya escape. This program will transform the LAE Cross into a benchmark
system for understanding the visibility of galaxies in the early Universe.
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ID: 10562

Program Title: Spectroscopy properties of young massive clusters in the Antennae: How
common are very massive stars at high metallicity?

Principal Investigator: Crowther, Paul

PI Institution: University of Sheffield

Historically the upper stellar mass limit of 100 Msun was widely accepted, but increasing evidence from both
resolved and unresolved stellar populations favours the existence of very massive stars (VMS). We propose
NIRSpec/MSA observations of 28 young massive clusters (YMCs) within the merging Antennae (NGC
4038/9) galaxies, a sample size sufficiently large to robustly investigate whether VMS are present in
metal-rich environments, and characterize properties of all YMCs. Targets were selected according to
photospheric ages (1 to 10 Myr) supplemented by NIRCam archival observations (strong Pa alpha and/or
location in tidal tail of NGC 4039). The Antennae is host to an exceptionally rich population of YMCs (some
exceeding 1076 Msun), such that the IMF is fully sampled. The youngest clusters are still embedded in their
birth environment, and are expected to each host 1072 to 1073 VMS. If VMS are present in high metallicity
environments, NIRSpec spectroscopy will permit the detection of broad Hell emission, as well as nebular Hi
and Hel emission, plus PAH emission associated with photodissociation regions. Older clusters with ages of
~5 Myr will show broad emission from classical WR stars (without PAH's), with CO bandhead absorption and
neutral metals from cool supergiants, seen in clusters with ages of ~10 Myr, permitting heavy elemental
abundance determinations.

Proposal Category: GO

Scientific Category: Exoplanetary System Formation and Dynamics

Alternate Category: Exoplanet Atmospheres and Habitability

ID: 10586

Program Title: Swaddled in Dust: Probing K2-33 b’s Circumplanetary Disk

Principal Investigator: Mann, Andrew

PI Institution: University of North Carolina at Chapel Hill

We propose to observe two transits of the 9 Myr planet K2-33b with JWST/NIRSpec-PRISM and MIRI-LRS
to obtain the first direct characterization of circumplanetary material around a transiting exoplanet. K2-33b
shows an extreme optical—infrared transit-depth difference (nearly twice as deep in the optical) that cannot
be explained by stellar spots or atmospheric hazes. If confirmed, this would represent the first detection of a
circumplanetary disk around a close-in planet and demonstrate that accretion and disk—planet interactions
can persist for as long as ~$9 Myr, after the dispersal of the natal protoplanetary disk. JWST’s broad
coverage uniquely probes wavelengths dominated by disk scattering (0.6—1.5 um), signal from the planetary
atmosphere (1.5-5 um), and key absorption features of the circumplanetary material (5-12 um). Together
these data will constrain the disk’s orientation and composition, isolate the planetary atmosphere, and
control for stellar contamination. They will establish the physical and chemical conditions of late-stage planet
growth and provide an empirical timescale for circumplanetary disk dispersal beyond the Solar System.
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ID: 10592
Program Title: Early evolution of ice and UV processing in Orion's Integral Shaped
Filament

Principal Investigator: Yang, Yao-Lun

PI Institution: RIKEN Wako Institute

Ice plays a dominant role in the chemical evolution from molecular clouds to protostars and planets. At the
early stage of ice evolution, H20, CO, and CO2 are the main ice species. Although these are conventionally
pictured as separate layers, some JWST observations suggested that they are in mixed ice mantles, which
have profound implications on the formation of organic species on ice. Furthermore, ice measurements have
been focusing on lower density clouds and individual protostars, probing the initial ice compositions and the
thermal processing due to protostellar accretion. Observations of regions forming more massive stars are
needed to constrain the effects of UV irradiation on ice compositions. This proposal aims to use JWST to
map the distribution of major ice species, H20, CO, and CO2, in the integral shape filament in Orion A,
probing the ice evolution over a range of extinction and UV irradiation in a dense star-forming filament. Using
NIRSpec MOS, we can efficiently observe ~80 background stars and YSOs at Av from 3-70. This filament is
one of the most studied star-forming clouds with complementary data from near-IR to sub-mm/mm, which is
also the focus of a recent JWST Large Program. The ice distributions in this region will survey the ice
evolution at its early stage and complete the missing piece in understanding the UV processing on ice.

Proposal Category: GO

Scientific Category: Supermassive Black Holes and Active Galaxies

Alternate Category: High-redshift Galaxies and the Distant Universe

ID: 10602

Program Title: (Hel)ghly Peculiar? Constraining the properties of the Dense Gas Medium
for a z=5.3 Little Red Dot using MIRI Medium Resolution Spectroscopy

Principal Investigator: Ronayne, Kaila

P1 Institution: Texas A & M University

We propose a 10.1-hr (on source) pilot study with MIRI/MRS spectroscopy to make a comprehensive
analysis on the properties of the dense gaseous medium in CEERS-13318, a spectroscopically confirmed
Little Red Dot (LRD) with deep absorption on the broad Balmer lines. With the MIRI/MRS data we will
measure the Hel 10830, Pashen-alpha, Pashen-beta, and Pashen-gamma-emission lines with high SNR.
Combined with existing data we will (Goal 1) place constraints on the gas density, n_H, in the dense gas
medium, (Goal 1) probe the hydrogen scattering mechanisms in the broad line region (BLR) based on the
profiles of the Balmer broad-emission lines compared to the Pa-lines, and (Goal Ill) make accurate
measurements of the dust-attenuation from the Pashen-to-Balmer lines. The aim of this proposal is to
establish a methodology for constraining the properties of these dense gas envoples that appear to be an
important feature of LRDs with broad-line absorption, and highlight the potential for MIRI/MRS to further
investigate these gaseous environments in high-z LRDs.
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ID: 10631

Program Title: Aurora’s Testimony of Extremely Metal-Poor Galaxies at Cosmic Dawn

Principal Investigator: Hsiao, Tiger

PI Institution: University of Texas at Austin

The year 2025 has seen an explosion of discoveries of extremely metal-poor galaxies (EMPGs; Z/Zsun <
2%) at high redshift, marking a major advance in our pursuit of pristine systems and early chemical
enrichment with JWST. However, all metallicity estimates for these EMPGs rely on extrapolations of the R3
calibration, which has never been empirically tested below Z/Zsun ~ 2%. Whether these relations hold at
such low excitation remains entirely unknown—posing a critical uncertainty in interpreting the thousands of
hours of JWST observations that have uncovered these sources. We propose NIRSpec G235H and G395H
spectroscopy of the SAHPPIRES EMPG candidates, a flux-complete set of bright, compact galaxies located
within a single NIRSpec pointing. This unique configuration allows efficient, high-S/N observations across a
representative metallicity range. Our primary goal is to establish a robust R3 calibration in the
ultra-low-metallicity regime (R3 < 2) using direct measurements of the [O Ill] 74363 temperature diagnostic
(Te) and [O 1] ??3726,3729 density indicator (ne). These observations will define the first reliable
abundance scale for EMPGs in the early universe and quantify the deviations from current empirical
calibrations. The resulting calibration will immediately impact all JWST studies of EMPGs by enabling
accurate metallicity measurements across the existing high-z samples, and will provide valuable legacy data
for other science in the SAP-EDR field, including Little Red Dots and protoclusters out to z ~ 8.5.

Proposal Category: GO

Scientific Category: Exoplanetary System Formation and Dynamics

Alternate Category: Exoplanet Atmospheres and Habitability

ID: 10653

Program Title: Phase Curve of an Earth-Sized Planet on the Brink of Tidal Disruption

Principal Investigator: Dai, Fei

PI Institution: University of Hawaii

We propose MIRI/LRS phase curve observations of the Earth-sized planet TOI-6324 b (1.063R_\oplus$,
1.17 $M \oplus$, ESM=25, K=8.7). Its 6.7-hour orbit lies it only $\sim$20\% outside the Roche limit. Extreme
tides on a partially molten planet should yield detectable ellipsoidal deformation. {\it TESS} observations
already hint at a strong tidal distortion and heat dissipation with an anomalous optical phase curve that
peaks near quadratures. With 3 phase curves and 4 eclipses from MIRI (~21 hr), we will constrain the tidal
Love number to $\pm$0.4 and the tidal heating rate to $\pm$10\% of the insolation, thus providing an
important test of the rheology of an Earth-sized lava world.
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ID: 10655

Program Title: A JWST Study of the Stripped-Envelope Supernova Remnant G292.0+1.8

Principal Investigator: Temim, Tea

PI Institution: Princeton University

Core-collapse supernovae (SNe) are the primary source of heavy elements in the Universe and play a
crucial role in shaping the energy balance, structure, and chemical composition of galaxies. However, key
aspects of these explosions -- such as the nature of the progenitor systems and the effects of late-stage
stellar mass loss on the evolution of the expelled material -- remain poorly understood. Stripped-envelope
SNe, which result from stars that lose their outer hydrogen envelopes through strong stellar winds or binary
interactions, account for 30% of core-collapse SNe and are among the least understood explosion types. We
propose JWST observations of the well-known supernova remnant G292.0+1.8 that resulted from a
stripped-envelope SN explosion. Its evolutionary stage offers a unique advantage: Most of its circumstellar
medium (CSM) and supernova-ejected material have been shocked, providing a comprehensive view of the
progenitor’'s mass-loss history and the explosion asymmetries and dynamics. Leveraging JWST's
unparalleled spatial resolution and sensitivity, we will map the CSM and ejecta structures in unprecedented
detail. With the help of 3D magnetohydrodynamic simulations, the JWST observations will allow us to
address key questions about progenitor's mass loss, explosion properties, dust survival, and the pulsar's
kick mechanism.
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ID: 10660

Program Title: Unlocking the power of the Near-Infrared: Detailed Measurement of the
Stellar Initial Mass Function in Quiescent Galaxies at Intermediate-z

Principal Investigator: Eftekhari, Elham

PI Institution: Universiteit Leiden

One of the most remarkable discoveries of JWST is the presence of massive quiescent galaxies already in
place at z > 7-10, far earlier than predicted by $\Lambda$-CDM models. Interpreting the stellar masses of
these systems critically depends on assumptions about the stellar initial mass function (IMF), yet the IMF
remains poorly constrained beyond the local Universe. Despite compelling evidence for IMF variations in the
centers of nearby massive early-type galaxies (ETGSs), the origin and evolution of these variations remain
unknown. This program will use JWST/NIRSpec to obtain deep rest-frame near-infrared (NIR) spectra of
nine massive quiescent galaxies at z ~ 0.7—the critical intermediate-redshift regime linking local early-type
galaxies (ETGSs) to the massive quiescent systems already in place at z > 7. Building upon existing
ultra-deep optical spectroscopy, our observations will target IMF-sensitive NIR absorption features (FeH,
Nal, Mgl, All) to break the long-standing IMF—abundance degeneracy and constrain the detailed low-mass
end shape of the IMF in individual galaxies. By constraining the IMF shape at z ~ 0.7, we will directly test
whether the excess of low-mass stars inferred in local massive galaxies was already established when these
systems first quenched, or if the IMF evolved subsequently. Anchoring IMF constraints at this epoch with the
same direct diagnostics used locally will provide the missing bridge between nearby IMF studies and the
unexpectedly massive quiescent galaxies revealed by JWST at cosmic dawn.
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ID: 10662
Program Title: Dissecting the Explosive Outflow in Orion BN/KL through JWST
Spectroscopy

Principal Investigator: G. Santa-Maria, Miriam

PI Institution: Instituto de Fisica Fundamental (CSIC)

Protostellar mergers produce explosive events that act as transient sources of infrared line luminosity and
inject mechanical energy into their natal molecular clouds. The resulting outflows drive shocks that,
depending on their velocity, magnetic field, and the ambient ultraviolet radiation field, cool through molecular
and atomic line emission. At low densities, H2 is expected to dominate the cooling, while at higher densities,
molecules such as H20, CO, and OH, become the primary coolants for shock velocities below about 25
km/s, whereas atomic species dominate at higher velocities. However, the nature and relative contributions
of these shocks—including ultraviolet radiation (shock-generated or external) and grain sputtering at high
velocities—remain uncertain, as observations of the main cooling species have not yet spatially resolved
their key structures, and shock models have yet to capture these processes self-consistently. We request
NIRSpec and MIRI-MRS observations of the Orion BN/KL outflow—the nearest and most spectrally rich
example of an explosive outflow. Our goal is to trace the line luminosity and chemical stratification of the key
species above and to determine the physical conditions along a molecular jet (‘finger’), including its ‘wake’
and ‘tip’. Combined with velocity-resolved ALMA data for the gas kinematics and state-of-the-art shock
models, JWST'’s line-rich spectra will enable us to quantify the cooling budget, molecular abundances, and
the nature of shocks propagating into both the ambient Orion cloud and the swept-up gas. These data will
provide benchmark datasets for identifying shock signatures in more distant or unresolved environments.

99 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: Exoplanet Atmospheres and Habitability

Alternate Category: Exoplanetary System Formation and Dynamics

ID: 10674

Program Title: Comparative Planetology in Kepler-89: Mass-Loss, Disk Gaps, and
Super-Puffs

Principal Investigator: Lothringer, Joshua

PI Institution: Space Telescope Science Institute

Multiplanet systems provide a natural laboratory for tracing how planets form and evolve within a shared
environment, controlling for confounding factors like disk composition and mass. Kepler-89 is a one-of-a-kind
multiplanet system; the mature, four-planet system is the only known transiting system to contain a
Neptune-mass planet both interior and exterior to a giant planet, presenting a unigue opportunity to address
a number of questions related to planet formation and evolution. We propose to measure the three gaseous
planets in the system, Kepler-89c, d, and e. By comparing Kepler-89c¢'s metallicity with the other planets in
the system, as well as other Neptunes, we will reveal whether the planet underwent significant mass-loss.
Next, we will constrain the presence of a disk gap that may have affected Kepler-89c's accretion by
measuring differences in C/O between the planets. Lastly, we will determine why Kepler-89e has a low,
"super-puff" density by measuring the metallicity of the atmosphere and constraining the presence of
high-altitude hazes. By revealing the story of the Kepler-89's formation and evolution, we will inform several
areas of astrophysics from atmospheric escape to protoplanetary disk structure, all while providing the first
atmospheric characterization of a Neptune-mass planet exterior to a giant planet-- a special orbital
architecture shared with our own Solar System.
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ID: 10675

Program Title: The Nearest Seyfert Starburst Nucleus and its Galactic Outflow

Principal Investigator: Bolatto, Alberto

PI Institution: University of Maryland

The feedback from starbursts and AGN are the biggest unknowns in galaxy evolution, driving massive
galactic winds and curtailing galaxy growth. The physical mechanisms that cause this feedback, mechanical
and radiative energy and momentum input by massive star clusters and supermassive black holes, occur on
parsec scales reachable only by JWST on the nearest systems. We propose to use the unparalleled
capabilities of JWST to obtain imaging and spectroscopic data on NGC 4945, the nearest Seyfert nucleus,
and an example of a hybrid AGN/starburst galaxy hosting a galactic wind. Polycyclic aromatic hydrocarbons
(PAHSs) are quickly destroyed in hot gas, hence JWST's ability to image PAH bands and measure their
abundance provides a unique tracer of the cool phase of the galactic wind, a powerful complement to
spectroscopic diagnostics and kinematics. These observations will characterize the structure, composition,
and physical state of the gas in the AGN/starburst hybrid and provide crucial constraints on shocks and
kinematics. Together with existing data, it will allow us to determine luminosities, ages, and masses of
massive star clusters, as well as accretion rate and area of influence of the central AGN. Finally, we will
measure the galactic wind cool and photoionized phases, and study the survival of the cool phase using the
dust continuum and PAH emission. These data uniquely complement high spatial resolution JWST
observations of starburst-only systems by providing critical insight into the role of an AGN in a starburst
launching a wind.
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ID: 10678

Program Title: The JWST/NIRCam Legacy Survey of the Galactic Center

Principal Investigator: Schoedel, Rainer

PI Institution: Instituto de Astrofisica de Andalucia (I1AA)

The inner R~100 pc of the Galaxy provides a unique laboratory that has long been used to elucidate some
of the most pressing astrophysical questions. This region hosts the largest reservoir of dense gas, the
greatest star formation density, and the highest volume density of stars in our Galaxy. Due to its proximity,
we can study the Galactic Center (GC) at a hundred times better resolution than achievable in the Local
Group and thousands of times better than in the nearest active galaxies—down to the scale of a few
hundred AU with JWST. Studies in the GC have long bridged investigations of star formation in our own
Galaxy and those in galactic nuclei, starburst galaxies, and, more recently, high-redshift galaxies. With
JWST, we can finally characterize the GC stellar population with both unprecedented detail and the
precision essential to address fundamental open questions: (i) What is the 3D structure and kinematics of
the gas and stars? (ii) How is the long history of sporadic star formation related to the overall history of the
Milky Way? (iii) What is the driving force behind the observed super-wind? (iv) How do extreme conditions
affect the (non)universality of star formation? We propose to obtain a large-area NIRCam survey of the inner
R~100 pc of the Galaxy. The resultant maps in two filters will provide the entire GC community with the
foundational data required to address these questions—and countless more—in the upcoming era of
high-resolution observatories. We will deliver high-level data products to the community, including catalogs
cross-matched with other GC surveys, saturation-corrected images, and tools optimized for crowded-field
photometry.
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ID: 10683

Program Title: Heavy elements following the giant flare from the magentar SGR 1806-20

Principal Investigator: Levan, Andrew

PI Institution: Radboud University Nijmegen

Giant flares from highly magnetic neutron stars (magnetars) have recently come to prominence as a
possible site for the synthesis of the heaviest elements via the rapid capture of neutrons -- the r-process.
This process is responsible for producing many elements heavier than iron (e.g., gold, iodine, thorium), but
the astrophysical sites where it occurs have remained shrouded in mystery. Evidence for r-process
production in magnetars comes from a strong MeV component following the giant flare from SGR 1806-20 in
2004, which is best modelled as the radioactive decay of newly synthesised heavy elements. Here, we
propose to test heavy element production following the flare, making use of NIRSPEC IFU spectroscopy of
the environs of SGR 1806-20 to directly search for heavy element signatures either in a flare remnant or
fallback disc around the magnetar. These observations can provide direct evidence of a new site for
r-process nucleosynthesis, while also providing one of the first optical/IR spectra of a magentar, a goal of
substantial scientific interest in its own right.

Proposal Category: GO

Scientific Category: High-redshift Galaxies and the Distant Universe

Alternate Category: Supermassive Black Holes and Active Galaxies

ID: 10703

Program Title: Revealing the Hidden Engines of Little Red Dots: A Statistical Study of BH*
Candidatesat6 <z <9

Principal Investigator: Jin, Bingcheng

PI Institution: University of Michigan

The unique spectral features of Little Red Dots (LRDs) have attracted intense debate regarding their
physical nature. The recent discovery of LRDs exhibiting extreme Balmer breaks (EBBs; e.g., MoM-BH-1)*
adds further complexity to this emerging population. A theoretical framework, the BH* model, invoking
rapidly accreting black holes embedded in dense gas shells has been proposed to explain both the strong
Balmer break and the lack of UV emission, offering a compelling interpretation for the elusive V-shaped
SEDs of LRDs. However, a statistical spectroscopic sample of LRDs with EBBs is urgently needed to
determine whether the BH* scenario represents the dominant mechanism underlying the broader LRD
population. We propose to conduct a NIRSpec/MSA Prism survey of 27 EBB candidates, photometrically
selected in the COSMOS field. This program will 1) measure spectroscopic redshifts and confirm the
physical nature of these EBB sources; 2) establish the statistical connection between the BH* scenario and
the overall abundance of LRDs, providing critical insights into early black hole seeding and growth; 3) deliver
the first clustering measurement of EBB systems to constrain their host halo masses and environments; and
4) identify alternative rare populations, including the earliest quiescent galaxies, potential $z > 20$
Lyman-break galaxies, and heavily dust-obscured galaxy/AGN systems.
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ID: 10716
Program Title: Examining the Composition of Jupiter's Inner Moons and Rings with MIRI
and NIRSpec

Principal Investigator: Hedman, Matthew

PI Institution: University of Idaho

We propose to observe Jupiter's rings and inner small moons (Metis, Adrastea, Amalthea and Thebe) with
the NIRSpec IFU and MIRI MRS IFU in order to determine their compositions, particularly the state of
hydrated materials and silicate minerals on their surfaces. The inner moons and rings are probably
composed of the same materials that formed the larger Galilean moons lo, Europa, Ganymede and Callisto.
However, since the inner moons are much smaller than the Galilean satellites (and therefore have probably
not undergone large-scale melting or differentiation), they are more likely to preserve ancient materials on
their surfaces. Furthermore, these objects appear to have a variety of compositions that may reflect their
different histories and environments. JWST spectra of these moons will therefore provide insights into the
composition of Jupiter's early circumplanetary disk and the building blocks of the Galilean satellites.

Proposal Category: GO

Scientific Category: Gas, Dust and the ISM

Alternate Category: None

ID: 10717

Program Title: Testing Fullerene Physics in the HIl Regions of C60-rich planetary nebulae

Principal Investigator: Cami, Jan

PI Institution: The University of Western Ontario

Recent JWST/MIRI observations of the planetary nebula Tc 1 have revealed that C60 exists as gas-phase
molecules residing within the HIl region and not in a photo-dissociation region as generally assumed.
Photodetachment of C60- provides a shielding mechanism that allows survival in such harsh UV radiation
fields. These findings challenge fundamental assumptions about the molecular physics and physical state of
fullerenes (and other large aromatic molecules) in space. We propose JWST/MIRI-MRS and NIRSpec-IFU
observations of SaSt2-3 and Lin 49, the only two remaining accessible "pure" fullerene planetary nebulae.
These targets have similar stellar temperatures to Tc 1 but substantially different radiation environments, as
indicated by their [Ar H1)/[Ar 111] line ratios. This systematic comparison will determine whether gas-phase C60
in HIl regions represents general fullerene physics or requires specific GO/n_e conditions. Our spatially
resolved spectroscopy will: (1) test for gas-phase C60 via ro-vibrational structure; (2) determine where C60
resides relative to the ionization structure; (3) characterize how GO0/n_e affects C60 excitation, charge state,
and spatial distribution; (4) determine whether the photodetachment mechanism operates broadly in Hll
regions. The results of this program will establish whether astrophysical models incorporating aromatic
molecule physics require fundamental revision, with implications extending from molecular survival and
excitation mechanisms to gas heating processes throughout star-forming environments.

104 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: Solar System Astronomy

Alternate Category: None

ID: 10749

Program Title: A red follow-up for the MIRI/MRS Library

Principal Investigator: Gasman, Danny

PI Institution: Max Planck Institute for Astronomy

This program is a follow-up to PID 3779:"The MIRI MRS library’. All MIRI data are strongly affected by
unwanted detector effects, the two most prominent being migration of charge and fringing. The previous
program was designed to address the need for high spectroscopic fidelity in the mid-infrared, focusing on the
short wavelength detector of MIRI/MRS. The results demonstrated that this method works very well for
characterizing and calibrating the detector systematics. To calibrate the same systematics for the long
wavelength detector of MIRI, we propose a follow-up with a target that is bright in the longer wavelengths of
MIRI. Similarly to PID 3779, the goal is to derive pointing-specific calibration solutions for spatially
unresolved (point) sources. These solutions include pointing-specific: detector pixel non-linearity, fringe flats,
spectrophotometric correction files, and detector-based point spread functions (PSFs). This calibration
program will reduce these persisting issues to similar sub-percent level residuals as PID 3779 did, but for
long wavelength detector (~12-28 micron) instead.

Proposal Category: GO

Scientific Category: Stars and Stellar Populations

Alternate Category: None

ID: 10752

Program Title: A Deep Spectral Imaging View into Two CMZ Massive Protostars

Principal Investigator: Crowe, Samuel

PI Institution: The University of Virginia

We propose JWST-NIRSpec and -MIRI-MRS IFU observations of the Central Molecular Zone (CMZ)
molecular cloud Sagittarius C, in particular the massive protostars G359.44a and G359.44b and their
immediate surrounding region, to characterize their outflows, warm gas envelopes, nearby sources, and
chemical composition, and probe the unique circumstances of massive star formation in this extreme
environment. JWST-NIRCam imaging and ALMA have revealed outflows in the vicinity of the protostars in
ionized and molecular hydrogen, as well as extended molecular jets from each source. These data have
provided much information about the wider environment surrounding G359.44a and G359.44b, however they
lack specific characteristic detail about the massive protostars, their outflows, and their close neighbors. The
proposed JWST observations have three goals: 1) characterize the spatial, kinematic, and dynamic
properties of the protostellar jets powered by G359.44a and G359.44b, including the temperature, mass,
luminosity, and, mass loss rate. We will also characterize the neighboring YSOs around each protostar, with
ramifications for theories of massive star formation. 2) Probe the warm and hot gas content, constraining the
effects of outflow feedback very close to each protostar; 3) Detect and classify ice and silicate features in the
disk and infall envelope to assess hot core chemistry in the extreme environment of the CMZ.
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ID: 10758
Program Title: The Time Is Now: Last Chance to Snare the Mid-Infrared Glow of Jupiter’s
Real Twin

Principal Investigator: Li, Yiting

PI Institution: University of Michigan

We propose JWST/MIRI F1140C coronagraphy to target GJ 832 b (~1 MJup, ~4 Gyr) in Cycle 5. This is our
best, and last, chance to detect this cold Jupiter at its maximum apparent separation (~0.75"). Leveraging
decades of RVs plus Hipparcos/Gaia accelerations, we predict a dynamical mass of ~1.0 MJup and the
planet’s position to ~3-5%, enabling matched-filter extraction at the known location. A 20 hr on-source plan
(five RDI visits with a color-matched reference) achieves >5s sensitivity for ~125 K clear and cloudy models
in F1140C. The measured mid-IR flux traces internal luminosity from long-term cooling, providing a stringent
benchmark for evolutionary/atmospheric models at 100—-200 K where few empirical anchors exist. Proximity
(4.97 pc), mature age, and wide separation make GJ 832 b the clearest opportunity to calibrate these
models and improve inferences for giants discovered by RV and transits that rely on them. A detection at
this depth excludes broad swaths of high-opacity/cloudy solutions, sharpening constraints on the cooling
history of Jupiter-mass planets while guiding future JWST/NIRCam or Roman/HWO follow-up.
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ID: 10764

Program Title: Once More, With Feeling: Establishing a Robust Sample of JWST
Exoplanet Discoveries

Principal Investigator: Carter, Aarynn

PI Institution: Space Telescope Science Institute

We propose NIRCam coronagraphic follow-up observations of 35 promising exoplanet candidates identified
from publicly available JWST imaging of 170 nearby young stars, obtained through three of the largest
exoplanet surveys to date. These surveys achieved unprecedented sensitivity to sub-Jupiter mass (0.1-1
MJup) companions at wide separations (>10 au), revealing a sample of sources with colors and
morphologies consistent with cool (~300-500 K) exoplanets. However, to distinguish true planets from
background stars and galaxies, a second epoch of imaging is required to test for common proper motion.
Our proposed observations will verify the planetary natures of these sources, and yield the first definitive
measurement of sub-Jupiter exoplanet occurrence beyond 10 au, directly addressing whether the enhanced
population of sub-Jupiters seen by radial velocity studies extends to wider separations. In the event that all
of our candidates are disproven, these observations will still establish robust constraints on the frequency of
wide separation sub-Jupiters, and advance our understanding of the formation and evolution of planetary
systems. Confirmed discoveries will include record setting low mass, temperate exoplanets and will act as
new benchmarks for planetary atmospheres across a broad range of temperatures and surface gravities.
Giant planets play a significant role in the formation and evolution of planetary systems as a whole, and our
constraints will also provide context to the formation of other planetary classes, such as exo-Earths, a key
focus for the upcoming Habitable Worlds Observatory.
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ID: 10778

Program Title: Star-Disk Wars: Revealing the dominant outflow-launching mechanism in
partially mapped Class Il disks

Principal Investigator: Bajaj, Naman

PI Institution: University of Arizona

Jets and winds play a central role in protoplanetary disk evolution and thus in planet formation. Though
widely accepted as magnetically driven, it remains unclear whether their launch is dominated by
magnetospheric ejections (ME) or radially extended MHD disk winds. A recent breakthrough revealed
narrow forbidden atomic-line emission and broad, hollow, cone-like rovibrational H2. The origin of this H2
emission is directly linked to the dominant launching mechanism. If ME dominates, then H2 would trace the
surface of a shock-excited cavity. In that case, rovibrational and rotational H2 lines will trace similar
temperatures and opening angles, and we expect a strong correlation between jet-shock parameters and H2
strength. Conversely, if MHD disk winds dominate, then the H2 emission should arise in a disk wind,
creating nested morphologies of multiple H2 lines and breaking the correlation between shock parameters
and H2 properties. To test this, we propose NIRSpec IFU 1-1.9 micron observations to trace atomic jets
towards eight edge-on disks with cone-like emission detected in H2 rovibrational (archival NIRSpec 1.7-5.3
micron) and pure rotational lines (archival MIRI, 5-28 micron). For each line, we will measure the opening
angle and assess whether rovibrational H2 is nested inside rotational H2, and if [Fe 11] is the narrowest. We
will also derive shock velocities and pre-shock jet densities using diagnostic line ratios and compare them to
H2 morphology and flux. By resolving the nested H2 emission and linking jet shocks to H2 morphology, we
will make a transformative step toward revealing the dominant outflow-launching mechanism in the Class Il
stage of disk evolution.
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ID: 10783

Program Title: Dynamical Mass Measurements of ngEHT/BHEX SMBH Targets with
JWST/NIRSpec

Principal Investigator: Nguyen, Tintin

PI Institution: Harvard University

Supermassive black holes (SMBHSs) lie at the heart of galaxy evolution, yet their most massive end remains
poorly constrained. This program will deliver the first dynamical SMBH mass measurements for three nearby
massive radio galaxies—NGC 2663, NGC 3894, and NGC 1218—which are prime candidates for imaging
by the next-generation Event Horizon Telescope (ngEHT) and the proposed Black Hole Explorer (BHEX)
mission. These systems host bright, compact cores and exhibit SMBH spheres of influence that are easily
resolvable with JWST/NIRSpec IFU, but currently lack reliable dynamical mass determinations. Using
JWST's NIRSpec (<5 hrs total science time), we will map stellar kinematics at unprecedented precision
within each black hole’s sphere of influence. Combining these with archival HST imaging and well-tested
pipelines (e.g., the Jeans Anisotropic Models, or JAM), we will robustly determine SMBH masses with <10%
uncertainty. This will reduce the ~0.5 dex scatter in shadow-based mass predictions, refine angular size
estimates for horizon-scale imaging, and anchor the high-mass tail of SMBH—galaxy scaling relations. The
resulting dynamical calibrations will enable cross-validation between shadow and stellar-dynamical mass
measurements, guiding target selection and theoretical interpretation for upcoming ngEHT and BHEX
observations. This work lays the essential groundwork for the next decade of horizon-scale black hole
astrophysics, connecting galactic dynamics to the event horizon.
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10786

UNITY: A Uniform JWST/NIRSpec Investigation of Hot-Jupiter Dayside
Emission Across the Temperature Regime

Principal Investigator: Taylor, Jake

PI Institution:

University of Oxford

We propose a uniform JWST/NIRSpec G395M survey of nine hot Jupiters, spanning equilibrium
temperatures from 1350 K to 2550 K, to map the diversity of their dayside emission spectra. This program
will nearly double the number of available JWST eclipse spectra, enabling the first population-level
comparison of thermal structure, chemical composition, and atmospheric dynamics across the hot Jupiter
regime. By targeting planets with existing transmission spectra, this survey will enable the first
limb-to-dayside population study, directly testing predictions of horizontal quenching, 3D atmospheric
circulation, and breaking degeneracies which exist in transmission observations. Our sample spans three
distinct regimes: the cloud-free daysides, the temperature transition, and the ultra-hot regimes, allowing us
to probe the onset of thermal inversions, molecular dissociation, and refractory species such as SiO.
Additionally, six of our targets are amenable to eclipse mapping, enabling the first uniform test of heat
redistribution efficiency as a function of temperature. This program will deliver a legacy dataset linking
atmospheric chemistry, dynamics, and formation pathways across the hot Jupiter population.
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ID: 10790

Program Title: LAPIS: Large Area Parallel Imaging Survey

Principal Investigator: Tacchella, Sandro

PI Institution: University of Cambridge

The abundance of UV-bright galaxies and the properties of spectroscopically confirmed systems at z=10-14
reveal a surprisingly mature Universe only 300 Myr after the Big Bang. These discoveries motivate the Large
Area Parallel Imaging Survey (LAPIS), a pure-parallel program designed to uncover the first generation of
galaxies at z>16, within the first 250 Myr of cosmic history. LAPIS is optimized to operate efficiently during
single mechanical-move opportunities - the most common and previously underused parallel configurations -
while employing a smart tiering system that flexibly adds filters when additional mechanism moves are
available. With over 100 independent sightlines, LAPIS will cover over 1000 arcmin™2, sampling a cosmic
volume of ~7x10"6 cMpc”3 (z=16-25) and targeting UV-bright galaxies at the unexplored redshift frontier.
The survey will constrain the UV luminosity density, dust content, and morphology of the earliest galaxies,
providing the first robust census of luminous systems at z>16. Depending on the underlying physics of early
star formation, LAPIS is expected to detect between a few and several dozen such galaxies, enough to
distinguish between feedback-free starburst and stochastic formation models. Beyond its primary goal,
LAPIS will deliver extensive legacy science, identifying rare quiescent galaxies, dusty starbursts, and Little
Red Dots at intermediate redshifts. All reduced data, value-added catalogs, and completeness tools will be
released promptly, ensuring broad community impact for years to come.
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ID: 10799

Program Title: Interpreting JWST observations of high-z quasar environments with the
BlueTides simulation

Principal Investigator: Marshall, Madeline

PI Institution: Los Alamos National Laboratory

The environments of high-redshift quasars are a key probe of the formation and growth of supermassive
black holes (BHSs) in the early Universe. JWST offers new opportunities to measure both their large- and
local-scale environments. This gives an urgent challenge: how do we interpret these observations? From
JWST, can we determine whether quasars lie in the most massive dark matter haloes? Are these quasars
undergoing extreme growth due to galaxy-galaxy mergers? In this project we will use the BlueTides
simulation to develop JWST-specific theoretical predictions for the large- and local-scale environments of
high-z quasars, by creating detailed mock NIRCam and NIRSpec imaging and spectroscopy. We will
determine: 1. How observation biases affect the number of nearby galaxies observed on the Mpc scale 2.
How well observable properties (galaxy number counts, infall velocities) can determine halo mass 3.
Whether BlueTides reproduces the quasar large-scale environments seen with JWST, testing the BH growth
model 4. The fraction of BlueTides quasars merging with nearby (kpc-scale) companion galaxies, and how
this compares to JWST-observed quasars 5. How these local quasar environments link to the BH growth.
These results will be directly applicable to a large number of NIRCam and NIRSpec IFU observations
studying large- and local-scale quasar environments, as well as more general studies of galaxy
overdensities and merger rates. Our work will provide a framework for understanding these JWST
observations in the broader context of BH growth, and test the current models of galaxy and BH formation
physics, which will lead us closer to understanding galaxy evolution more broadly.

Proposal Category: GO

Scientific Category: Supermassive Black Holes and Active Galaxies

Alternate Category: Gas, Dust and the ISM

ID: 10815

Program Title: Following the Shocks: JWST IFU Spectroscopy of NGC 4258's Radio Arcs

Principal Investigator: Fischer, Travis

PI Institution: Space Telescope Science Institute - ESA - JWST

We propose JWST IFU spectroscopy (NIRSpec + MIRI) of NGC 4258 to quantify how AGN-driven shocks
deposit energy and momentum into a clumpy disk at parsec-scale resolution. By mapping the full H_2
rotational and vibrational ladders alongside [Fe Il] fluxes and kinematics, we will distinguish C-type shocks
that compress molecular gas from J-type shocks that dissociate it and release iron from dust grains. Three
representative pointings—sampling a PAH-suppressed radio peak, a stratified near-nuclear zone, and a
shock-brightened outer arc—provide critical tests of wind—jet coupling and establish diagnostics applicable
to radio-quiet AGN where extended radio emission may trace shocks rather than jets.
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ID: 10830

Program Title: Disclosing the nature of N-emitters in the early Universe: Rest-frame
near-IR imaging of RXCJ2248-ID at z= 6.1

Principal Investigator: Crespo Gomez, Alejandro

PI Institution: Space Telescope Science Institute

JWST has detected a class of high-z galaxies, termed N-emitters, characterized by their elevated N/O
abundances relative to O/H. These galaxies have SFR surface densities close to that of maximal starbursts,
and stellar mass surface densities close to those of the densest stellar clusters. The nature of these galaxies
based on existing rest-UV/optical NIRCam and NIRSpec data is still puzzling and subject to strong debate.
Scenarios involving very massive stars (VMS) in extremely short-lived young and compact (Re<100 pc)
starbursts, or accreting black holes have been invoked to explain the elevated N/O. RXCJ2248-ID belongs
to this class of galaxies and represents the best candidate to investigate the nature of N-emitters due to its
apparent (magnified) brightness and redshift (z = 6.1). This program proposes deep MIRI multiwavelength
(F560W to F1280W) simultaneous imaging of the lensed images (magnification x5-8) of RXCJ2248-ID,
securing for the first time the detection of the rest-frame near-infrared continuum emission in a N-emitter.
The extension of the existing NIRCam and NIRSpec data into the near-infrared will provide the key
additional SED coverage to reveal the presence of hot dust heated by an AGN, and to identify stellar
populations other than the young massive stars, i.e. mature stellar populations from previous bursts. The
true nature of RXCJ2248-ID, and that of N-emitters, can not be completely disclosed without covering the
rest-frame near-infrared range.
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10855

Deep Imaging Survey of the Warm Circumgalactic Dust around Starburst
Galaxies

Principal Investigator: Veilleux, Sylvain

PI Institution:

University of Maryland

The recent JWST discovery of warm circumgalatic dust in the 100-kpc wind of Makani, a massive compact
starburst galaxy at z = 0.459, provides the strongest evidence to date that the dust entrained in galactic
winds survives the long journey to the CGM, but is eroded along the way. Dusty CGM-scale winds, if
common in the early universe, may help explain the large amount of dust outside of galaxies, inferred from
reddening measurements of background quasars and galaxies by foreground galaxy halos. We propose to
study four additional massive starburst galaxies that have CGM-scale winds and span a representative
range of starburst and wind properties. These objects are selected to be at the same distance as Makani to
take advantage of a match between the bandpasses of the NIRCam/MIRI filters and redshifted Pa-beta,

PAH 3.3, 7.7, and 11.3. These data will be compared with published multi-phase data cubes of these winds
to (1) provide a census of the warm dust across the winds and identify the driving parameter(s) of its
distribution, (2) explore whether the dust evolution observed in Makani is common or sensitive on the outflow
timescale or kinematics (e.g. shocks), and (3) provide a holistic view of the dust-gas cycle in these
galaxy-CGM ecosystems in formation. The warm dust traced by JWST fills the temperature gap (100 - 1000
K) between the observed cool clouds and warm ionized gas. If the dust is to survive to large distances then it
must be shielded against thermal sputtering and the many other processes taking place in the harsh
environment of galactic winds, perhaps via cloud-wind mixing and condensation. These data will inform
modeling of these complex processes.
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ID: 10893

Program Title: A High-Precision Test of Substellar Cooling Models with the Benchmark
System HR 7672AB

Principal Investigator: Liu, Michael

PI Institution: University of Hawaii

Substellar evolutionary models describe how brown dwarfs and gas giant planets cool and fade as a function
of mass and age, and thus are fundamental for converting observations into the physical quantities needed
for science. Growing evidence points to a "cooling-age problem,” namely that the ages inferred for substellar
companions from their dynamical masses and bolometric luminosities are in discord with ages independently
determined for their host stars, indicating systematic errors in these widely used models. Progress has been
hampered primarily by large uncertainties in the host-star ages. We will capitalize on a new high-precision
(17%) asteroseismic age for the solar analog HR 7672A and a new exceptionally precise (0.9%) dynamical
mass for its L-dwarf companion HR 7672B. We will obtain multi-band (1-5 micron) JWST/NIRCam
photometry to reduce the uncertainty in HR 7672B’s bolometric luminosity by an order of magnitude (from
~25% to ~2.5%). The resulting unmatched combination of mass, age, and luminosity for this system will
enable a unique, high-precision test of substellar evolution, sufficient to discriminate among current model
grids at the stellar/substellar boundary and establishing an empirical anchor for present and future modeling
of low-mass stars, brown dwarfs, and gas-giant planets.
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ID: 10898
Program Title: Ecosystems in the Early Universe: Aspiring to Grow in Quasar
Neighborhoods

Principal Investigator: Champagne, Jaclyn

PI Institution: University of Arizona

We propose to perform a 71-hour NIRSpec/MSA + NIRCam/WFSS followup survey of >150 bright [Olll]
emitters, identified in the fields of z>6.5 quasars in the ASPIRE survey. This blind grism survey yielded
nearly 500 [Ol11]5007 emitters in 25 fields with log(L [erg/s]) > 42 at z>6.5, the largest homogenous sample
of luminous z>6 [OllI] emitters to date. Our program aims to derive the first measurements of the impact of
environment on the ISM properties of a large sample of reionization-era star-forming galaxies. We do this by
using NIRSpec prism and G395H to detect the major rest-UV/optical emission lines in the 8 densest ASPIRE
fields. We will constrain the mass-metallicity relation, Type 1/2 AGN diagnostics, and nebular dust
attenuation as a function of local galaxy density, which have been impossible to measure at z>6 without
JWST. All of the fields exhibit strong overdensities apparently associated with the quasar, indicating
potential protocluster structures. With our requested sensitivity, we will produce the largest catalog of
low-metallicity Hb, Ha and [NII]-emitters with great depth over 8 independent 18 arcmin”2 sightlines,
minimizing cosmic variance. This will provide the community with a reference library of rest-optical spectra of
hundreds of [Olll] emitters and field LBG candidates along with new grism-identified [Olll] emitters. Our
dataset will allow for the first detailed statistical comparison of the effect of environment in galaxy evolution
within first-generation overdensities, including metal enrichment history, the demographics of dusty galaxies,
and the ionization states of their constituent ISM.
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ID: 10900

Program Title: Unlocking Europa’s Ocean Chemistry: Disentangling Native Salts from
Radiolytic Cycles with JWST/MIRI

Principal Investigator: Davis, M. Ryleigh

PI Institution: California Institute of Technology

Beneath its icy shell, Jupiter's moon Europa hosts a global salty ocean that is a prime target for
astrobiological consideration. The potential for life depends critically on the ocean's chemical inventory,
particularly the abundance and speciation of carbon, which remains poorly constrained. Recent JWST
observations have revealed that Europa's abundant CO2 is enhanced in the leading hemisphere chaos
terrains, suggesting an internal source, but it is uncertain whether this CO2 is delivered directly from the
ocean or is formed as part of a radiolytic carbon cycle. Our analysis of existing MIRI observations of the
sulfur-bombarded trailing hemisphere has yielded the first convincing detection of carbonates on Europa, but
their interpretation is fundamentally ambiguous without the leading hemisphere context. We therefore
propose to obtain observations of Europa's more sheltered leading hemisphere with JIWST/MIRI MRS to
search for endogenic carbonates, confirm and characterize the radiolytic carbon cycle, and directly probe the
ocean chemistry. This program, when combined with the existing trailing hemisphere MIRI observations, will
disentangle Europa's dual radiolytic cycles to identify the composition of the ocean-derived salts, providing a
foundational dataset to assess Europa's habitability and ground-truth compositional context for the upcoming
Europa Clipper mission, which does not have mid-IR capabilities.
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ID: 10908

Program Title: Sources and Seasonal Evolution of CO2 on Ocean World Enceladus

Principal Investigator: Cartwright, Richard

PI Institution: The Johns Hopkins University Applied Physics Laboratory

Saturn's moon Enceladus is actively erupting material via geysers along large fractures called the "Tiger
Stripes" in its South Polar Terrain (SPT). These ocean-fed geysers form a large H20-rich plume that the
Cassini spacecraft sampled, measuring notable amounts of CO2 and other bioessential compounds. It has
been hypothesized that ocean-derived CO2 gas might exsolve from liquid H20 as it travels through fractures
near the surface, causing a “soda bottle” effect that drives geyser activity. Alternatively, CO2-driven activity
may be more sporadic, resulting from bursting gas pockets in Enceladus’ interior that jet CO2 into the plume.
During winter, when the SPT is in darkness and temperatures plummet (< 70 K), geyser-erupted CO2 might
condense in a transient frost layer. Cassini also collected reflectance spectra of the SPT and plume, but the
low quality of these data limit assessment of solid-state CO2 on the SPT and CO2 gas in the plume. Recent
JWST observations of Enceladus occurred during northern summer, when the SPT was largely out of sight,
preventing assessment of CO2 and its role in activity. Over the next 5 cycles (2026-2031), Enceladus will
transition through southern spring (sub-obs. latitudes ~10-27°S), gradually revealing the entire SPT. Long
Term Monitoring during this period would provide an ideal opportunity to study CO2, its role in geyser
activity, and its potential seasonal behavior, using NIRSpec IFU with the G235H and G395H gratings. These
processes cannot be disentangled without LTM observations over southern spring. Furthermore, it is crucial
that these LTM observations start now in Cycle 5, right as the Tiger Stripes start to come into view.
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ID: 10935

Program Title: A radiative transfer survey for interpreting Little Red Dot spectra

Principal Investigator: Liu, Hanpu

PI Institution: Princeton University

Little Red Dots (LRDs) are a new, mysterious class of AGNs revealed by JWST. Their surprising abundance
across z~4-8 suggests a common phase of early black hole—galaxy coevolution, yet their spectral energy
distributions (SEDSs), especially the pronounced Balmer breaks in several objects, cannot be explained by
standard AGN—galaxy composite models. Recent radiative transfer work points instead to a cool
(T_eff~5000 K), low-density (rho~1e-14—1e-11 g/cm3), optically thick gas medium that reproduces the
distinct SEDs seen by JWST. Confirming and quantifying this previously unexplored regime would
fundamentally revise our understanding of accretion physics and black hole growth at cosmic dawn. We
propose a systematic radiative transfer survey to map the spectral properties of such low-density
atmospheres and enable interpretation of current and future JWST data. Using the TLUSTY radiative
transfer code, we will compute a grid of high-resolution spectra across temperature, density, and metallicity
and develop quantitative diagnostics of gas conditions, such as the Balmer break strength and Ca Il triplet
equivalent widths. The resulting public spectral library will let the community infer the physical parameters of
LRDs analogously to stellar atmosphere fitting and guide future JWST observation to refine gas property
measurements. In addition, we will assess the applicability of the Cloudy photoionization code for LRDs,
which is widely used to infer optically thick gas from the Balmer breaks despite its design for optically thin
conditions only. This program will provide the theoretical foundation needed to transform JWST’s LRD
discoveries into a coherent physical picture.
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ID: 10953

Program Title: Building a Database of Models to Interpret JWST Nebular Type la Spectra

Principal Investigator: Polin, Abigail

PI Institution: Purdue University

In cycles 1-4 JWST has awarded a over 90 hours to observing Type la supernovae (SNe), predominantly in
the nebular phase. This epoch may be the key to finally identify the progenitors of these SNe, however
theory is still struggling to keep up with this new window into these explosions. Before the launch of JWST
most theoretical la spectra were only modeled in the optical, and even after the initial exciting results from
JWST indicating that core asymmetries have been present in all five of the published examples to date, the
vast majority of modeled nebular spectra available in literature have been performed in 1D. The goal of this
proposal is to perform a series of radiative transport simulations of Type la SNe to produce multi-D nebular
emission spectra for optical through the mid-IR wavelengths. We will include a wide variety of SN la
progenitor models from published literature creating the largest database of synthetic spectra to date. These
models will be made publicly available to help the ongoing efforts to understand these explosions as they
are observed with JWST.
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ID: 10961
Program Title: Binaries In the Galactic Center - an Astrophysical Treasury Survey
(BIGCATS)

Principal Investigator: Lu, Jessica

PI Institution: University of California - Berkeley

The Galactic Center (GC) is a rich laboratory routinely delivering breakthrough discoveries to help us
understand the nuclei of all galaxies. However, our picture is far from complete. Questions abound,
including: (1) How often to BH-BH binaries form, merge, and grow around the SMBH, as observed by
gravitational wave experiments? (2) Would black holes (BHs) swarm around the SMBH and how does their
total mass compare with that of a predicted dark-matter cusp? (3) How often do stellar binaries close to the
SMBH lead to hypervelocity stars, tidal disruption events, and mergers that produce puffy stellar objects? To
address these questions, we require a thorough census of the binary systems within the nuclear star cluster.
JWST's unique combination of depth and field of view makes it ideal for probing the binary population at the
GC through a combination of astrometric wobbles, periodic photometric variations, and radial velocities. We
propose Binaries In the Galactic Center - an Astrophysical Treasury Survey (BIGCATS) to obtain
multi-epoch spectroscopy and radial velocities of the central 9" (0.36 pc) and multi-epoch photometry and
astrometry of the central 2' (4.8 pc). BIGCATS combined with archival JWST data will provide the most
complete census of binary and compact object populations around an SMBH to answer the questions above.
BIGCATS will also provide a treasury for future studies of black hole accretion, gas and stellar orbits, stellar
variability, star formation history, metallicity distributions, and much more. A thorough understanding of our
own GC where we can resolve stars will provide key insights applicable to all galaxies and their nuclear star
clusters.
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ID: 10962

Program Title: Peering Into the Heart of the Angel Nebula

Principal Investigator: Crompvoets, Breanna

PI Institution: University of Victoria

Star formation laws govern our understanding of the production of stars from a volume of gas, with the
well-known Kennicutt-Schmidt relation standing the testament of both time and scale across multiple types
of galaxies at different epochs. In our own Galaxy, a landmark study recently discovered a global, linear
relationship between the star formation rate (SFR) and the gas surface density divided by the free-fall time of
that gas, implying a near-constant free-fall efficiency across Milky Way clouds of all shapes and sizes. This
efficiency, however, drops quickly at the highest column densities, precisely where star formation should be
at its most efficient. The cause? There are two options: observational biases leading to inaccurate counts of
the present protostars; or increasing feedback making it more difficult to form stars at the highest densities.
Here, we propose to observe the heart of the Angel Nebula to conclusively determine which of these cases it
is. The Angel Nebula has the most compact high column density region within which to efficiently map and
answer this question. Only JWST has the infrared sensitivities, resolutions, and wavelength coverage
necessary to identify the most embedded protostar populations and their feedback in Galactic young stellar
clusters. Together, these will determine how a molecular cloud's most recent star-formation activity directly
relates to its current physical characteristics. These data will provide wealth beyond even this important
science question, with practical use in substellar object formation research, and outflow research. As a final
bonus, these data will produce rich and informative figures for public outreach.
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ID: 10963

Program Title: A Glimpse into Circumbinary Planet Formation at sub-100 au scales with
HD 143811 AB b

Principal Investigator: Baburaj, Aneesh

PI Institution: Northwestern University

We propose a moderate-resolution spectroscopic study of the newly discovered directly imaged
circumbinary planet HD 143811 AB b (M~6 MJup) using the JWST/NIRSpec IFU. At a projected separation
of 60 au around a mid-F and late-F central binary pair, it is the only known wide orbit planet (Mp<10 MJup)
orbiting a binary at <100 au. Recent work on planet formation in circumbinary disks indicates gravitational
instability (GI) is more efficient in these disks, validated by stellar metal abundances for circumbinary
companions like HIP 79098 AB b (sep~350 au). However, the <100 au separation of HD 143811 AB b
implies core/pebble accretion cannot be discounted. Utilizing the G395H/F290LP mode mode of the
NIRSpec IFU, we will obtain R~2700 2.9-5.1 um spectra, enabling studies of disequilibrium chemistry,
measurement of molecular abundances corresponding to Carbon (C), Oxygen (O), and Sulfur (S)-bearing
species and determination of metal enrichment. Stellar C,0,S abundances for HD 143811 AB b would
provide the first test of formation indicators in a binary system that can be compared with current results
from single star systems, allowing us to disentangle differences in planet formation between these
environments. The comprehensive spectroscopic observations with JWST, not achievable with even the
best ground-based facilities, would thus enable us to benchmark the next generation of planet formation
models specifically aimed at explaining circumbinary planet formation.
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ID: 10967

Program Title: CLEARER: Characterizing Light Extinction And Reddening using
Emission-line Ratios

Principal Investigator: Nedkova, Kalina
PI Institution: California Institute of Technology

Dust attenuation curves are essential for accurately interpreting galaxy properties and modeling galaxy
evolution. Variations in these curves introduce large uncertainties, up to a factor of 3 in stellar mass and 10
in star formation rate, and impact photometric redshift accuracy, a key requirement for cosmological surveys
with Rubin, Euclid, and Roman. Public data realeases of deep NIRSpec MSA spectroscopy now enable new
constraints on dust attenuation using Paschen emission lines, which trace dust reddening even in galaxies
with high optical depths that obscure commonly used diagnostics based on the Halpha and Hbeta lines. We
propose CLEARER (Characterizing Light Extinction And Reddening using Emission-line Ratios) to derive
dust attenuation curves from Paschen line ratios at z ~1.6, when cosmic star formation is near its peak and
most of it is heavily dust-obscured. Using deep NIRSpec/prism spectroscopy and HST UV/optical imaging
from the public JWST surveys, we will select galaxy samples with S/N > 5 Paschen line detections. These
data will provide rest-frame coverage of the UV slope, the 2175 A absorption feature, and Paschen line
ratios, offering a uniquely powerful view of dust in dusty high-redshift galaxies. CLEARER will deliver the first
Paschen line-derived dust attenuation curves at z~1.6, informing models of galaxy evolution, and enabling
more accurate measurements for upcoming large-scale surveys.
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ID: 10968

Program Title: Where are the clouds? Mapping the molecular gas content in the
extraordinary steady state feedback galaxy group NGC 5813

Principal Investigator: Randall, Scott

PI Institution: Smithsonian Institution Astrophysical Observatory

We propose JWST/MIRI Medium Resolution Spectrometer (MRS) observations of the central region of the
nearby group-dominant elliptical galaxy NGC 5813 to map the warm molecular hydrogen (H2) associated
with AGN-driven feedback. NGC 5813 exhibits a unique system of X-ray cavities and shock fronts, indicating
that it is in a "steady sate" feedback mode with a stable and known kinetic AGN feedback power for at least
the past 50 Myr. Extended H-alpha filaments trace uplifted cavities and cool X-ray gas, as well as [CII]
emission, indicating a connection from the hot X-ray and ionized phases down to low-density atomic or
molecular gas. However, the molecular component connecting these phases remains poorly constrained.
Surprisngly, CO emission, the most commonly observed tracer of the cold molecular component predicted
by the choatic cold accretion model, remains undetected despite deep observations, underscoring the need
for direct H2 observations. Using three MRS sub-band exposures, we will obtain spatially resolved
spectroscopy of the H2 0-0 S(6)-S(1) lines, providing a direct census of the warm (T =~ 200-2000 K)
molecular gas phase. The observations will map line fluxes, excitation temperatures, and kinematics across
the and core, determining the molecular gas mass and testing whether its distribution and properties are
consistent with the chaotic cold accretion model. Only JWST is capable of making these measurements in
this spectacular steady state feedback galaxy group.
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ID: 11007
Program Title: Characterizing Infrared Stellar Flares on TRAPPIST-1 Using Archival JWST
Data

Principal Investigator: Tovar Mendoza, Guadalupe

PI Institution: The Johns Hopkins University

Our current understanding of exoplanet atmospheres rests on the assumption that we can disentangle
stellar signals from planetary signals in transit transmission data. Recent observations from JWST have
shown that stellar contamination dominates the transit transmission data, leaving us with noisy and
ambiguous planetary signals. The TRAPPIST-1 system is one of JWST's most studied targets, with over 400
hours of telescope time focused on characterizing the atmospheres of its transiting exoplanets. To improve
our understanding of exoplanet systems we will use archival JWST data of TRAPPIST-1 to: (1.) develop a
wavelength sensitive flare template to model the morphology of stellar flares in JWST infrared observations
and (2.) measure the physical properties of the stellar flares and provide the most complete infrared flare
catalog of an M dwarf to date. Both of these products will be made publicly available to the wider scientific
community to account for stellar signatures in transmission data for TRAPPIST-1 and other targets.
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ID: 11023

Program Title: A NIRSpec Spectroscopic Search for Astrometric Giant Planet Candidates
at Solar System-like Scales

Principal Investigator: Xuan, Jerry

PI Institution: University of California - Los Angeles

The JWST/NIRSpec IFU is demonstrating unprecedented sensitivity at small angular separations (<1
arcsec) to the highest-contrast planets (flux ratio~107-4, ~0.3 arcsec). In the 3-5 um range covered by
G395H, giant planets can be spectrally separated from their much brighter host stars, allowing detections of
key molecules including CO2, CH4, H2S, CO, and H20. We propose a NIRSpec survey of nine nearby
young stars (<50 pc, ~20-150 Myr) with the most promising astrometric giant planet candidates at ~5-10 AU.
These targets are carefully selected and vetted from an original list of 25,000 nearby young stars by
performing orbit fits with a comprehensive new astrometry catalog, combining Hipparcos, Gaia DR2, DR3,
and Gaia astrometric excess noise. This technique has recovered all six known imaged planets with a<20
au, and we propose to observe and detect nine similarly promising targets. Given an average detection rate
of ~45% in 2 hr for each star, this program is designed to detect 3-5 new planets at ~5-10 AU and measure
their atmospheric metallicities, significantly expanding the current sample of 2 such planets (AF Lep b, 51 Eri
b). These planets bridge the gap between close-in Jupiters (<0.1 au) and wide-separation super-Jupiters
(~100 au), providing a key sample to understand the metal enrichment process of giant planets in a
previously inaccessible parameter space. With NIRSpec, we can begin probing the atmospheres of the most
common giant planets at Jupiter- and Saturn-like separations.
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ID: 11027

Program Title: The last gasps of cosmic titans

Principal Investigator: Schulze, Steve

PI Institution: Northwestern University

The nature of the Universe's most extreme stellar explosions remains unresolved. Some superluminous
supernovae are excellent candidates for pair-instability supernovae (PISNe) and pulsational PISNe
(PPISNe) - the predicted deaths of stars with >95 Msun that likely dominated early cosmic evolution.
However, no definitive (P)PISN has been confirmed due to observational degeneracies: optical signatures
are mimicked by magnetar-powered explosions. We propose to break this degeneracy through a
comprehensive MIRI campaign targeting two orthogonal diagnostics. (1) Dust mass: due to their enormous
ejecta masses, (P)PISN models predict prolific dust formation (1-30 Msun), orders of magnitude more than
core-collapse SNe or magnetar-powered events. (2) [Ne Il] 12.8um emission: Magnetar models uniquely
predict strong late-time [Ne Il] from continued energy injection, while (P)PISNe predict no such emission. We
propose deep imaging in eight MIRI filters plus medium-resolution spectroscopy for four compelling (P)PISN
candidates at 2-8 years post-explosion. A detection of >1 Msun dust without [Ne II] would provide the first
definitive (P)PISN confirmation. [Ne Il] detection would prove magnetar-powered origins, demonstrating that
(P)PISN-like transients can arise from alternative mechanisms. A non-detection of both signatures would be
equally transformative, challenging theoretical models. This dual approach represents the first decisive test
capable of resolving the mechanisms of extreme stellar explosions, with profound implications for stellar
evolution, early Universe dust budgets, interpretations of the LIGO black hole mass function, and future
high-redshift survey strategies.
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ID: 11051
Program Title: Imaging and spectroscopy of a hypervelocity globular cluster ejected from
M87

Principal Investigator: Shariat, Cheyanne

PI Institution: California Institute of Technology

We propose deep NIRCam imaging and NIRSpec-IFU spectroscopy of HYGC-1, a hypervelocity globular
cluster in the direction of M87. HVGC-1 has a velocity of -1035 km/s relative to the Sun, and 2300 km/s
relative to M87. This significantly exceeds the escape velocity of M87 and that of the entire Virgo cluster,
pointing to an exotic origin. The most plausible origin of HYGC-1 is a three-body ejection involving a
supermassive black hole binary. In this case, the object is likely a stripped nuclear star cluster that hosts its
own massive black hole. The distance, size, mass, and internal kinematics of HYGC-1 are uncertain. This
program will measure its distance with 10% accuracy using the Tip of the Red Giant Branch method for
resolved giants in the cluster’s outskirts and resolve its spatial morphology, including a deep search for tidal
tails. A distance measurement is key to constraining the time of HYGC-1's ejection and the velocity at which
it was launched. IFU spectroscopy will map the cluster’s internal velocity field and dispersion profile,
measuring its dynamical mass and testing for the presence of a central black hole. Together, these
observations will reveal the structure and dynamical history of the first hypervelocity star cluster, which is
likely the first known messenger from a supermassive black hole binary.
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ID: 11052

Program Title: Revealing Fossil Binaries in the Galactic Center with JWST Interferometry

Principal Investigator: Ray, Shrishmoy

PI Institution: Macquarie University

We propose JWST/NIRISS Aperture Masking Interferometry (AMI) observations of four S-stars (S65, S66,
S70, S73) within 0.5-1" of Sgr A*, to search for moderate-contrast (dm<3), wide (>0.08" or >650 au) stellar
companions expected from post-Hills capture. These observations will provide the first empirical limits on
binary survival and dynamical reformation in the central 0.04 pc, probing the fossil' remnants of past Hills
interactions near the Galactic Centre supermassive black hole. Using PARSEC isochrones and Monte Carlo
detection probabilities we establish that we will directly probe companions with masses >2-10 Msun. Each
target serves as a mutual calibrator for the others, ensuring stable interferometric phase and PSF calibration
in the highly crowded field where no isolated reference stars exist. Short direct-imaging exposures will
precede each AMI sequence to model crowding and verify field registration. Any detection (or stringent
non-detection), will directly constrain the frequency and fate of captured binaries, anchoring models of
resonant relaxation and dynamical heating, and establishing a high-contrast JWST legacy dataset for stellar
dynamics in galactic nuclei. This would also anchor models of hypervelocity-star ejection and binary survival
in the extreme gravitational environment surrounding Sgr A*. JWST's interferometric stability and sensitivity
uniquely enable this experiment in one of the most demanding high-background fields accessible to
high-contrast imaging. Identifying co-moving pairs will establish an astrometric reference frame for future
dynamical confirmation and create a legacy dataset for next-generation telescopes, including the ELT.
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ID: 11054
Program Title: Breaking Degeneracies in Protoplanetary Disk CO2 Retrievals with
NIRSpec

Principal Investigator: Anderson, Alexa

PI Institution: University of Hawaii

We propose JWST NIRSpec IFU observations of the 4.3 micron CO2 v3 band and the 4.5-5 micron CO
rovibrational band in 14 protoplanetary disks that already have JWST MIRI spectra. Disks set the initial
conditions for planet formation, so robust constraints on molecular inventories in the inner, planet-forming
region within 10 au are essential. Analyses based on MIRI alone suffer from strong degeneracies among
temperature, column density, and emitting area, driven by limited transition coverage and line blending.
NIRSpec provides key complementary transitions that respond sensitively to the same underlying
parameters, allowing us to distinguish optically thick from optically thin CO2 emission. By resolving the R
and P branches of CO2 and sampling the CO rovibrational comb, we will jointly fit NIRSpec and MIRI
spectra to reduce uncertainties on temperature and column density by factors of order two across a
representative set of compact and extended disks. The resulting constraints on the distribution and
abundances of major C- and O-bearing species will strengthen links between disk chemistry and exoplanet
compositions.
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ID: 11074
Program Title: Resolving Galaxy Evolution: A Public Framework for JWST Slitless
Spectroscopy

Principal Investigator: Estrada-Carpenter, Vicente

PI Institution: Arizona State University

JWST has transformed our view of galaxy assembly, revealing complex internal structures (star-forming
clumps, dust gradients, and irregular morphologies) across cosmic time. Yet despite the rapid growth of
publicly available slitless spectroscopic data, there is no unified framework to extract and analyze its full
spatially resolved potential. We propose to develop and publicly release a pipeline that systematically
produces emission-line maps from all available NIRISS and NIRCam Wide Field Slitless Spectroscopy
(WFSS) data. We will use an advanced forward-modeling framework that accounts for spatial variations of
stellar populations, enabling robust measurements of star formation, metallicity, ionization, and dust
attenuation on sub-kiloparsec scales. The resulting database (covering thousands of galaxies from cosmic
noon to reionization) will provide the first statistically representative view of how internal structure drives
galaxy evolution. By releasing the code, emission line maps, and 1D spectra through MAST, this project will
establish a public legacy framework that links JWST imaging and spectroscopy, complements major
programs and lays the foundation for spatially resolved analysis of future Roman grism surveys. This
program will transform JWST slitless spectroscopy from a field-by-field tool into a population-level probe of
how galaxies build and extinguish their stars across cosmic time.
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ID: 11079

Program Title: Extending NIRCam Coronagraphy into the Optical Regime

Principal Investigator: Gaspar, Andras

PI Institution: University of Arizona

We propose to open a new window for JWST: optical coronagraphy with NIRCam. At present, JWST’s
coronagraphic imaging is limited to wavelengths longer than 1.7 micron - yet the most revealing disk
structures and dust scattering signals lie at shorter, optical wavelengths. Our laboratory measurements of a
flight spare coronagraphic mask show substantial throughput down to 0.6 micron, demonstrating that
NIRCam can, in fact, perform high-contrast imaging in a regime once thought inaccessible. This discovery
allows us to extend JWST’s reach into the optical and bridge the gap between HST and the infrared,
creating a capability no other observatory can match. This program will commission and calibrate the
short-wavelength NIRCam coronagraphic mode, establishing the performance of the MASK335R Lyot spot
in the FO70W-F150W filters. We will validate its contrast using a binary test system and derive precise
photometric calibrations from hot and cool standard stars. The results will enable the community to exploit
optical coronagraphy with JWST for exoplanet, debris disk, and circumstellar environment studies -
delivering sharper PSFs, smaller inner working angles, and color-resolved views of scattered light. With HST
nearing the end of its life and Roman’s coronagraph limited in access and field of view, this effort ensures
that JWST continues access to a space-based high-contrast platform across the optical-to-infrared
spectrum, preserving a critical capability for the coming decades and expanding the scientific power of
NIRCam beyond its original design.

Proposal Category: GO
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Alternate Category: Gas, Dust and the ISM

ID: 11087

Program Title: The first observation of H2 absorption in a protoplanetary disk through
transmission spectroscopy

Principal Investigator: Alarcon, Felipe

PI Institution: Universita di Milano

Observing molecular hydrogen represents a direct measurement of the bul of the gas reservoir in a
protoplanetary disk. Here, we propose to use a bright background object shining through an extended
gas-rich disk, V4046 Sgr, to measure the absorption of a H2 line. This spectroscopic observation will be the
first of its kind and will be combined with high-resolution CO observations from ALMA to provide a direct
comparison between H2 and CO abundances. The success of this proposal will serve as a pilot study,
paving the way for similar measurements using multiple background sources that intersect protoplanetary
disks in existing JWST/NIRCam programs. Studies through disk of multiple ages will also help constrain the
CO depletion over time, extinction thourhg multiepoch studies, and also the disk evolution theories.
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ID: 11094

Program Title: Linking protoplanetary disks to the Solar System: Tracing the chemical
evolution of ices

Principal Investigator: Tazaki, Ryo

PI Institution: University of Tokyo

Volatile ices are the dominant solid components in the cold outer regions of protoplanetary disks and serve
as the fundamental building blocks of planets. Yet, their compositions and spatial distributions remain poorly
constrained due to the lack of spatially resolved infrared spectroscopy of the disks. We propose NIRSpec
IFU observations of two well-studied protoplanetary disks, AB Aur and HD 142527, to obtain the first
spatially resolved infrared reflection spectra of volatile ices in disk surface layers. These observations will
enable us to detect and characterize multiple ice species, such as H20, CO2, CO, and organic-related
features and to infer their abundances using radiative-transfer modeling. Also, by comparing shadowed and
illuminated regions within each disk, we will also investigate how stellar UV irradiation affects ice survival
and processing. Ultimately, our program will test whether the compositional diversity observed among Kuiper
Belt Objects originates from a radial gradient of ice chemistry in their natal protoplanetary disks, thus linking
the chemical evolution from planet-forming disks to the Solar System.
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ID: 11103

Program Title: Echoes Through the Intergalactic Medium: Building the Cosmic Noon FRB
Host Sample with JWST

Principal Investigator: Caleb, Manisha

PI Institution: University of Sydney

Fast Radio Bursts (FRBs) are brief, luminous radio flashes that trace ionized gas across cosmological
distances. Their dispersion measures encode the integrated electron column density along each sightline,
directly linking FRB redshifts to the cosmic baryon distribution: the “Macquart relation.” Until recently,
however, this relationship has been confirmed only at relatively low redshifts (z<1.3), limited by the difficulty
in detecting distant FRB host galaxies with ground-based facilities. We propose JWST Target-of-Opportunity
observations to identify and characterize host galaxies of high dispersion measure FRBs that will be
discovered by the MeerTRAP and CRAFT surveys. Each triggered event will use deep NIRCam imaging in
the F200W and F322W?2 filters to pinpoint candidate host galaxies down to faint magnitudes (m~29AB).
Subsequent NIRSpec integral-field spectroscopy (CLEAR/PRISM) will provide definitive redshifts and
nebular emission-line diagnostics of the host. These observations will create the first sample of FRB host
galaxies at 1<z<3, spanning a critical epoch in cosmic history. This dataset will allow us to test whether
FRBs effectively trace star formation, galactic feedback, and the distribution of ionized baryons in the
intergalactic medium. JWST's unrivaled infrared sensitivity and high spatial resolution are uniquely capable
of detecting and obtaining redshifts for these faint, distant hosts. By extending the Macquart relation into the
era of peak star formation, this program will open a powerful new window onto the cosmic baryon census
and the structure of the cosmic web.
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ID: 11104
Program Title: Galactic Entourage: A Spectroscopic Study of Satellite Galaxies at Cosmic
Noon

Principal Investigator: Wan, Jenny

PI Institution: Stanford University

Satellite galaxies offer powerful tests of galaxy evolution and environmental quenching models, yet at high
redshift they remain virtually unexplored. At cosmic noon (1 < z < 3), when galaxies and halos were rapidly
assembling, models predict much lower quenched fractions than at z ~ 0, as well as evolution in their mass
and radial distributions; nevertheless, these predictions remain largely observationally untested. Low-mass
satellites (<1/10 the mass of their hosts) at z > 1 are now easily resolved in deep-field JWST imaging,
opening a new regime for studying their demographics and star-formation activity. However, photometric
redshift uncertainties can lead to substantial contamination and systematic biases, and no systematic
spectroscopic study of these faint satellites has ever been conducted. We propose a pilot, single-pointing
NIRSpec MSA program to obtain R~100 PRISM/CLEAR spectra for all most-likely satellite candidates with
F200W magnitudes < 27.7 AB mag around five massive (Mstar > 10711 Msun) host galaxies at 1 <z < 3.
These data will provide the first spectroscopic sample of low-mass satellites at cosmic noon, enabling robust
membership confirmation, mapping of radial distributions, and measurement of star-formation rates. This will
allow us to begin calibrating high-z photometric studies of satellites, measuring the structural properties of
satellite systems, directly testing models of environmental quenching, and establishing a foundation for
statistical spectroscopic analyses of satellites in the early universe.
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ID: 11133

Program Title: Identical or Fraternal Twins? The First Rigorous Test of Chemical Tagging
in the T/Y Transition with Benchmark Brown Dwarf Binaries

Principal Investigator: Zhang, Zhoujian

PI Institution: University of Rochester

JWST has revolutionized the study of brown dwarfs and exoplanets by providing direct access to the coldest
atmospheric regime at the T/Y transition, enabling precise and simultaneous measurements of [M/H], C/O,
N/O, and even isotopic abundance ratio, 14N/15N. These advances open a new frontier: extending chemical
tagging --- the use of atmospheric compositions as fingerprints of formation pathways --- into the T/Y regime
to trace the origins of the coldest exo-worlds. While the central assumption of chemical tagging --- that
coeval objects formed through star-like processes share nearly identical compositions --- has been
rigorously validated in the stellar regime, it has never been examined in the T/Y regime. We propose the first
rigorous test of chemical tagging at the T/Y transition by obtaining spatially resolved NIRSpec/G395H and
MIRI/MRS spectra of benchmark brown dwarf binaries with clear star-like origins. By measuring [M/H], C/O,
N/O, and 14N/15N for individual binary components, we will establish the first empirical baseline of intrinsic
compositional scatter among coeval T/Y exo-worlds. These results will reveal whether brown dwarfs form
from chemically homogeneous molecular clouds as stars do and identify which abundance tracers are the
most reliable indicators of formation pathways. Our program will also provide crucial context for interpreting
the compositions of the coldest directly imaged exoplanets and anchor both existing and future atmospheric
studies of cold exo-worlds in the JWST and ELT era.
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ID: 11144

Program Title: Unveiling the Mysteries of the warm Neptune GJ 436b: Probing the
atmospheric composition and interior properties

Principal Investigator: Tsai, Shang-Min

PI Institution: Institute of Astronomy and Astrophysics, Academia Sinica

Warm Neptune-sized exoplanets exhibit compositional diversity and pose several intriguing open guestions,
including the missing methane detection at temperatures where it should be abundant. GJ 436b is a prime
target for detail characterization through transmission spectroscopy to fully understand the missing methane
problem. As recent JWST data revealed a low CH4 abundance in WASP-107 b attributed to tidal heating, it
is essential to determine whether GJ 436 b shares similar characteristics. With a high atmospheric metallicity
and an optimal TSM (>500), it offers ideal conditions for benckmarking against its inflated counterpart,
WASP-107 b, to better understand the role of tidal heating. Here, we propose to use NIRCam
long-wavelength Grism F322W2 and F444W to observe GJ 436b for two transits with each filter. We will use
a Bayesian retrieval framework to determine the atmospheric compostion and planet's properties,supported
by forward models incorporating photochemistry and atmospheric mixing. We expect to constrain the
abundances of CH4, CO2, and SO2 within 1 dex based on about 25 ppm-level noise in our simulation.
Crucially, constraining CH4 and CO2 will help break the degeneracy between metallicity and internal
heating, with vertical mixing futher inferred by SO2. This proposed observation, in collaboration with the
GTO eclipse programs that probe different atmospheric regions, will leverage the full power of JWST to
address the missing methane mystery and sulfur photochemistry.
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ID: 11148

Program Title: Where the PAH-CO Relation Breaks: JWST Spectroscopy of High CO/PAH
Ridges in NGC 1566

Principal Investigator: Kim, Jaeyeon

PI Institution: Stanford University

Recent JWST mid-infrared imaging reveals a tight correlation between CO and PAH emission on ~100pc to
a few kpc-scales. Yet we identify extreme outliers with more than 10 times higher CO emission than
expected from the 7.7 um PAH emission, common across the PHANGS sample (21/70 galaxies, ~30%).
Given the growing use of PAH emission as a cold-gas tracer, targeted spectroscopic follow-up is essential to
understand where and why the CO-PAH relation breaks down and to calibrate the reliability of PAH-based
gas estimates. These outliers are localized in dynamically complex zones (spiral arms, bar dust lanes, and
galaxy centers) and likely reflect either suppressed PAH emission (via dissociation or coagulation) or
enhanced CO emissivity. We therefore propose JWST NIRSpec and MIRI/MRS mapping of three prototype
CO/PAH outlier ridges in NGC 1566 plus matched control fields, located in diverse environments. We will
isolate PAH bands, H2 rotational and ro-vibrational lines, [Fe Il] shock tracers, and hydrogen recombination
lines. These diagnostics will test four hypotheses: (1) PAH dissociation by shocks, (2) PAH growth via
coagulation/accretion, (3) extreme shielding that suppresses PAH emission, and (4) enhanced CO emissivity
in excited gas. The results will identify the local environments of the outliers, isolate the processes driving
the departures from the global CO-PAH relation, and define the limits of PAH emission as a tracer of the
cold ISM.
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ID: 11164
Program Title: Characterizing the Accreting Protoplanet Embedded in the Protoplantary
Disk

Principal Investigator: Hashimoto, Jun

PI Institution: National Astronomical Observatory of Japan (NAOJ)

The planetary growth rate, specifically the mass accretion rate, is a key parameter in planet formation, as it
ultimately determines a planet's final mass. Traditionally, accretion rates have been estimated using
hydrogen emission lines based on the accretion flow model, originally developed for stars. However,
Aoyama et al. recently proposed the accretion shock model as an alternative mechanism for hydrogen line
emission. For planetary-mass objects, the shock model predicts accretion rates up to an order of magnitude
higher than the flow model, making it crucial to determine which mechanism dominates. We propose a joint
JWST-HST observing program of the protoplanet WISPIT 2 b to distinguish between the two models using
hydrogen line ratios. For the first time, this study will enable more accurate estimates of accretion rates in
accreting planets embedded within protoplanetary disks. Our pilot observations pave the way for applying
these models to characterize future discoveries with JWST and the ELTs.
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ID: 11166

Program Title: Small But Mighty: Probing Two of the Lowest Mass Survivors of Common
Envelope Evolution with PRISM Phase Curves

Principal Investigator: French, Jenni

PI Institution: University of Birmingham

Spectroscopic phase curves offer the most direct and informative observational constraints of key
atmospheric processes in irradiated brown dwarfs. We propose NIRSpec PRISM BOTS observations of two
low mass white dwarf-brown dwarf binaries, ZTFJ1828+2308 and ZTFJ1230-2655, bridging the gap
between higher mass irradiated brown dwarfs and lower mass hot Jupiters. We will use high signal to noise
PRISM observations to obtain 0.6-5.3 micron phase-resolved spectra. White dwarf-brown dwarf binaries are
particularly advantageous for these observations due to their short orbital periods and improved contrast
between the white dwarf and the brown dwarf in the infrared. These phase curves will allow us to probe the
atmospheres of some of the lowest mass objects that survive a violent phase of common envelope
evolution. Retrieved chemical abundances will give insights into the formation history of these objects, and
the imprints that common envelope evolution has left on their atmospheres. Our observations will allow us to
constrain energy transport rates with model-independent temperature contrasts, obtain 3D temperature and
cloud maps of the brown dwarfs, derive molecular abundance maps to use as probes of quenching, and
understand the fundamental properties of post-common-envelope brown dwarfs. Our analysis of the phase
curves of ZTFJ1828+2308 and ZTFJ1230-2655 will characterise their atmospheres in detail and identify
atmospheric tracers of common envelope evolution.
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ID: 11171

Program Title: Is the quest for Cosmic Dawn beyond all HOpe?

Principal Investigator: McLeod, Derek

PI Institution: University of Edinburgh, Institute for Astronomy

The recent discovery of PLCKG165-z14-1, an ultra-blue and magnified z = 14 galaxy candidate behind the
PLCK G165.7+67.0 cluster, presents an unprecedented opportunity to address fundamental questions within
both Galaxy Evolution and Cosmology. At just ~300 Myr after the Big Bang, its exceptionally steep UV
continuum slope (Beta = —3.7 = 0.3) implies dust-free stellar populations with a high escape fraction of
ionizing photons and/or top-heavy IMF. Although intrinsically faint (MUV = -18.7), moderate gravitational
lensing magnification (~3.3x) boosts PLCKG165-z14-1 to a brightness comparable to the "blue monster"
galaxies (MUV < -20) at z > 10, making it uniquely accessible to JWST with a modest NIRSpec exposure
time. With only 9 hours of NIRSpec PRISM MSA spectroscopy, we will obtain a definitive redshift via
unambiguous detection of the Lyman break, while also achieving sufficient S/N to detect rest-frame UV
emission lines. Any UV line detections will provide key insights into the ionizing photon production rate. This
proposal will characterize the fainter galaxy population at z > 13, i.e. the galaxies which dominate the
ionizing photon budget and are the primary driver of cosmic reionization. This multi-faceted proposal will also
break new ground in Cosmology. The same MSA pointing will yield spectroscopic confirmation for at least
seven strong-lensing systems in the G165 field, providing key lens model constraints. Combined with new
time-delay measurements of the multiply imaged Supernova HOpe, these data will enable an independent,
early-time measurement of the Hubble constant (HO) to < 5% uncertainty, offering a powerful, novel
approach to address the Hubble tension.
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ID: 11173

Program Title: Pushing the Edge: A JWST Survey to Discover the Faintest Euclid QSOs at
Cosmic Dawn

Principal Investigator: Schindler, Jan-Torge

PI Institution: Universitat Hamburg

Understanding the formation of supermassive black holes (SMBHs) and the physics of cosmic reionization,
requires discovering and characterizing SMBHSs in galaxies during cosmic dawn -- the first 5% of the
universe’s history (z > 7). In early 2024 the Euclid space mission began it's 6-year optical and NIR survey to
map ~14000deg2 to unprecedented depth, a tremendous opportunity to unveil the faintest and earliest
QSOs beyond the current QSO redshift frontier at z~7.5. While Euclid promises the discovery of a few
hundred z>7 QSOs with AB magnitudes up to J=24.5 and push QSO studies up to z~10, it only provides
candidates, and timely spectroscopic confirmation is critical. Ground-based spectroscopy nearly quadrupled
the number of z>7.3 QSOs in the first 2700deg2, but it reaches its limit at J=23. Only JWST can efficiently
confirm QSOs down to the Euclid depth and realize the promise of the Euclid mission for QSO discovery.
We propose a JWST/NIRSpec Fixed Slit Prism survey to confirm faint z>7 QSO candidates (J=23-24.5),
selected from ~4400deg?2 of the Euclid survey at high ecliptic latitude, spanning the full right ascension
range. With a 20% completeness rate, our efficient 15-min exposures will robustly identify ~20 new faint
QSOs at z>7, likely including the first z>8 QSOs. Extending the QSO search to the Euclid limit unlocks the
previously inaccessible regime, essential to complete high-z quasar demographics and to set stringent
constraints on SMBH formation. In addition, spectroscopy of the contaminants, the brightest Lyman Break
Galaxies at z>7 or the most distant ultracool dwarfs known, will deliver key insights into massive galaxy
formation and substellar atmospheres.
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ID: 11192

Program Title: From disk to dust: can supernovae interacting with disk-like CSM explain
dust in the early Universe?

Principal Investigator: Killestein, Thomas

PI Institution: University of Warwick

The impacts of cosmic dust are pervasive throughout the Universe, with supernovae (SNe) being known to
be significant dust factories since SN 1987A. The origins of dust, particularly in the distant Universe, remain
hotly debated however. SNe interacting with a disk of CSM may drive enhanced dust yields, as evidenced
by SN 1998S, among the dustiest SNe known. This has strong implications for the low-metallicity early
Universe, where wind-driven mass loss is suppressed, and so binary shedding events may deposit even
greater masses of material into the CSM. SN 2024cld, the latest object in the rare 98S-like class, shows a
strong NIR excess in photometry, but without MIR spectroscopy, determining the dust properties is
impossible. NIRSpec and MIRI spectroscopy (totalling 7.4h) obtained of SN2024cld at two epochs, 850d and
1150d, will yield an exquisite dataset spanning 2-25 micron, sampling the epochs of maximum dust
formation. Two epochs provides a crucial lever arm by which to break degeneracies and disentangle multiple
dust components. This approach will uniquely enable us to measure the dust mass (and rate of dust
synthesis), constrain the dust location and composition, and quantify how much of it is newly-formed versus
pre-existing. MIRI will also enable us to constrain colder dust components, whether arising from massive
star dust shells, or ISM warmed by the supernova itself. For the first time in over a decade, we have the
opportunity to conduct a detailed census of dust formation in a SN Il interacting with a disk-like CSM, a
geometrically complex environment - and thus quantify whether such events are able to partially resolve the
tension in the cosmic dust budget.
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ID: 11218

Program Title: Tracing Reverse Shocked Ejecta and Dust Evolution in the Type la
Supernova Remnant SNR 0509-67.5.

Principal Investigator: Das, Priyam

PI Institution: University of New South Wales Canberra

Type la supernovae play a central role in astrophysics, yet their explosion mechanisms, progenitor systems
and how the ejecta evolve after the explosion, are open questions in stellar astrophysics that young
remnants can uniquely answer. We propose a coordinated JWST NIRSpec IFU + MIRI MRS program to
perform the first sensitive, spatially resolved infrared study of the young Type la supernova remnant SNR
0509-67.5 (LMC, age ~350 yr). NIRSpec IFU mapping will target faint, broad near infrared coronal lines
from reverse shocked ejecta (e.g. [Ni xiii], [Si x], [Fe xiii], and successive S ionization stages) to trace the 3D
distribution of iron-group and intermediate-mass elements. These maps will (i) test the double-detonation /
sub-Chandrasekhar explosion interpretation inferred from recent optical tomography by comparing the
spatial stratification of Si, S, Ca and Ni/Fe line ratios, and (ii) measure the size, velocity and ionization states
of chemically distinct ejecta clumps to compare 3D hydrodynamic remnant models. MIRI MRS observations
will deliver the first spatially resolved 5-28.8 um spectra of the eastern and western rims to search FeS,
silicates, SiO features, constrain grain sizes and dust masses and distinguish the dust continuum between
the forward and reverse shock. JWST's low background and IFU capabilities are essential to separate faint
ejecta lines and continuum from nebular and background emission. Our results will help understand dust
properties in a benchmark Type la remnant and provide a multi-wavelength, model-tested fingerprint of the
explosion physics.
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Program Title: A MIRI search for TWA 7b twins: sub-Jupiter mass planets shaping debris
disks

Principal Investigator: Hinkley, Sasha

PI Institution: University of Exeter

We will leverage the unparalleled mid-infrared coronagraphic sensitivity of MIRI to detect sub-Jupiter mass
exoplanets in four close, young M-dwarf stars that host circumstellar debris disks. The recent discovery of
TWA 7b, a 0.3 Jupiter mass exoplanet, and the first exoplanet discovery with JWST, highlights that young
M-dwarfs with circumstellar disks are the ideal sample to directly image extrasolar planets at mid-infrared
wavelengths. Our sample comprises the last four young M dwarfs with debris disks that have not yet been
characterized by MIRI, and is unique because: 1) the lower intrinsic luminosity of these M-dwarf hosts,
combined with the 10-15 micron sensitivity of MIRI, means that our observations will be sensitive to the
atmospheres of cooler ice-giant analogues to our own solar system planets; 2) all of our targets have
well-characterized circumstellar debris disks verifying that these targets are sites of efficient planetesimal
formation, providing a testing ground to dynamically infer the mass of these planets, ultimately leading to
powerful characterization.
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Program Title: Mapping neutral outflows in massive galaxies at z~2

Principal Investigator: Belli, Sirio

PI Institution: Universita di Bologha

Recent JWST observations have revealed strong neutral outflows, likely driven by AGN feedback, in
high-redshift massive galaxies via the detection of the Na D absorption line. These observations show that
the mass outflow rates are substantially larger than previously suggested by studies of the ionized phase,
pointing to a key role played by outflows in quenching the star formation of massive galaxies at Cosmic
Noon and beyond. However, quantitative estimates of the outflow properties still carry an order-of-magnitude
uncertainty due to the unconstrained geometry -- i.e., opening angle and size -- of the neutral outflows. The
only way to directly measure the geometry is to use spatially resolved observations to map the neutral gas
over scales of several kpc. In this program, we will obtain spatially resolved spectroscopy for three carefully
selected galaxies at z~2 which are massive (Mstar > 10*11 Msun) and on the brink of quenching their star
formation. Archival NIRSpec/MSA spectra unambiguously show the presence of neutral outflows in the
targets; by obtaining NIRSpec/IFU observations we will be able to map the neutral (and, possibly, ionized)
outflow and measure its size and opening angle. Since these targets are an unbiased sampling of the
massive population hosting strong neutral outflows, the geometry we measure in this work will be applicable
to larger samples of galaxies with spatially unresolved spectroscopy. Ultimately, our results will enable a
robust assessment of the total mass and energy budget for galaxy-wide outflows, leading to conclusively
establish the relation between outflows, AGN feedback, and galaxy quenching.

147 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: Supermassive Black Holes and Active Galaxies

Alternate Category: Stars and Stellar Populations
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Program Title: Late-time spectral energy distribution of the first off-nuclear tidal disruption
event AT 2024tvd

Principal Investigator: Patra, Kishore

PI Institution: University of California - Santa Cruz

Tidal disruption events (TDESs) are luminous flares produced when a star is torn apart and accreted by a
massive black hole (MBH). More than 100 TDEs have been discovered so far, almost all originating from
galactic nuclei where MBHs typically reside. However, galaxy-merger simulations predict a substantial
population of wandering MBHs outside galactic centers--yet no TDE had ever been associated with one until
now. The discovery of AT 2024tvd, the first confirmed off-nuclear TDE, opens an entirely new window on this
phenomenon. Its location, offset from the bright stellar background of the galactic nucleus, offers a uniquely
clean view of accretion physics in action and a chance to test the long-standing idea that TDEs arise from
stars bound in nuclear star clusters (NSCs). We propose coordinated multiwavelength observations with
JWST (infrared; NIRSpec IFU + NIRCam), HST (UV + optical imaging), and XMM-Newton (X-ray) to obtain a
late-time (>700 days after optical peak) spectral energy distribution (SED) spanning X-ray to infrared
wavelengths. The SED will be modeled with three components--the accretion disk, an NSC, and a dust
echo--to constrain the MBH mass, accretion rate, and disk size. The NSC component will directly test the
presence of a bound stellar cluster and measure its mass, age, and metallicity, testing whether the
wandering MBH was delivered through a past galaxy merger. The dust component will characterize the
temperature and luminosity of the surrounding dust. These observations will provide unique insights into the
progression of accretion in TDEs, in addition to the demographics and growth pathways of wandering MBHs.
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ID: 11253

Program Title: Fluffy or Flashy? Resolving the Mystery of the Coldest-Known Super Puff

Principal Investigator: Cassese, Ben

PI Institution: Columbia University in the City of New York

"Super puff" planets, or planets with densities comparable to cotton candy or Styrofoam, are already outliers
among the catalog of known exoplanets. Even among this select group, however, one in particular stands
out: HIP-41378 f. Unlike every other known super puff, this low-mass but Saturn-sized world orbits quite far
from its host star (>1 AU), well beyond the reach of any theoretical mechanisms that could plausibly explain
its inflated radius. This planet has consequently attracted considerable attention in the astronomy literature,
which broadly agrees that one of two hypotheses is at work: either HIP-41378 f truly is a super puff, which
would inspire a revision of our theoretical explanation of the class, or it is an interloper who only appears to
be a super puff, but in reality is a more common sub-Neptune planet surrounded by the first opaque
planetary ring observed outside the solar system. Both hypotheses offer falsifiable predictions that can be
tested with JWST alone. We propose to observe one transit of this planet with NIRISS SOSS to conclusively
settle the mystery of this cold, strange planet.

Proposal Category: GO
Scientific Category: Nearby Galaxies to Cosmic Noon
Alternate Category: None

ID: 11277
Program Title: Quenching in Isolation: JWST Star-Formation Histories of Field Dwarf
Galaxies

Principal Investigator: Danieli, Shany

PI Institution: Tel Aviv University - Wise Observatory

A long-standing result from spectroscopic surveys is that isolated dwarf galaxies are uniformly star-forming,
yet new results from a new complete sample of field dwarfs challenge this view: the quenched fraction of
isolated dwarfs rises to ~30% below M_star~10"7 M_\odot. These findings, consistent with predictions from
recent high-resolution simulations, reveal that low-mass quenching occurs even in the field -- but when and
why it happens remain unknown. We propose a JWST/NIRCam program to obtain F115W--F277W imaging
for a complete, volume-limited sample of quenched, isolated dwarfs within 10 Mpc. These observations will
provide (1) uniform F115W TRGB distances with ~1.5% precision, anchoring the precise three-dimensional
location of each galaxy; and (2) quantitative, AGB-based star-formation histories that recover quenching
times to $\sim$1 Gyr accuracy across 0.1-13 Gyr lookback times; and (3) direct constraints on the dominant
physical mechanisms -- distinguishing reionization-driven quenching, internal feedback, and dwarf—-dwarf
interactions. This efficient two-filter survey will transform our understanding of how the faintest galaxies
evolve in isolation -- linking when low-mass galaxies shut down, how they did so, and how their histories
connect to their environments.

149 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO
Scientific Category: High-redshift Galaxies and the Distant Universe
Alternate Category: None

ID: 11286
Program Title: The Euclid-JWST Synergy: Revealing the Nature of Extremely Luminous
z~9 Galaxies

Principal Investigator: Allen, Natalie

PI Institution: Copenhagen University, NBIfAFG

The first billion years of cosmic history represent a critical epoch when the very first sources of light
emerged. While JWST has made great progress to probe cosmic dawn, our understanding of early galaxy
assembly requires us to probe both the faint, numerous and the rare, luminous sources. With JWST, we
remain limited by small survey volumes. Luckily, the new ESA/Euclid mission is about to revolutionize this
field. It allows us to probe a cosmic volume >100x larger than current JWST surveys, providing the first
statistically robust constraints on rare, extremely luminous galaxies at cosmic dawn. Here we exploit the first
data over 10deg2 of the Euclid Deep Field North to identify an unparalleled sample of seven z~9 galaxies
with Muv~-23, i.e. >2mag brighter than any JWST-selected galaxies at similar redshifts. We propose to
reveal the nature of these unique sources with short NIRSpec/IFU spectroscopy. This will provide their
spectroscopic redshifts, accurate stellar masses, and ISM conditions, while simultaneously measuring their
morphologies and multi-clump structures, as well as a possible AGN contribution that could explain their
extreme luminosities. The strong synergy between Euclid’s unparalleled wide-area view and JWST's
unmatched spectroscopic capability in the near-infrared open up a completely new parameter space to
stress-test our models of early galaxy formation at the extreme end of the galaxy population.
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ID: 11301

Program Title: Cloudy with a Chance of Disequilibrium Chemistry: A Comprehensive View
of Silicate Clouds in a Hot Jupiter with a MIRI/LRS Phase Curve

Principal Investigator: Splinter, Jared

PI Institution: McGill University

We propose to observe HD 189733b with MIRI LRS to obtain a full-orbit phase curve. Recent work suggests
that hot Jupiters are extremely diverse exoplanet population even before considering the effect of clouds.
The MIRI phase curve of WASP-43b showed evidence of nightside clouds and disequilibrium mixing
influencing the chemistry of this planet. HD 189733b is likely to be in a different regime containing global
cloud coverage as indicated by its MIRI LRS eclipse. However, global cloud coverage and species remains
a mystery because HD 189733b has never had a spectroscopic phase curve. By utlizing MIRI LRS we will
obtain an unprecedentedly high SNR phase curve which can constrain the global cloud coverage and
properties. Such an observation will provide a landmark dataset to which future climate models and
observations of hot Jupiters will be benchmarked. Phase curves are the most effective tool for probing the
multi-dimensional structure of exoplanet atmospheres and the only way to observe nightside emission. MIRI
LRS offers the optimal spectral range for detecting cooler nightside emissions and distinguishing
disequilibrium chemistry signatures, such as CH4 (7-8 and 8—-9 um) and NH3 (6—7 and 10-12 um), as well as
composition-specific cloud signatures, like silicate clouds at 9 um. This observation will show where clouds
form and dissipate, informing the planet’'s energy balance and constraining slicate cloud specific species and
particle sizes to ~0.05 um. Comparing these observations with global circulation models (GCMs),
phase-resolved spectra, eclipse maps, and transmission spectra will advance our understanding of hot
Jupiter diversity and their formation pathways.
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ID: 11302
Program Title: Sunsets on Tatooine: Characterising the First Circumbinary Planet
Atmosphere

Principal Investigator: French, Jenni

PI Institution: University of Birmingham

Circumbinary exoplanet systems have a uniquely compelling geometry. As the planets orbit two stars at
once, the central binary disrupts the protoplanetary disc during formation, preventing planets from forming
in-situ. This means that one of the big questions about planet formation - migration or in-situ formation - is
completely eliminated for circumbinary planets. This makes them the most exciting laboratories to search for
formation footprints in their atmospheres, and study the effects of binarity on planet composition. The
atmosphere of a circumbinary planet has never been detected because it has never yet been feasible. This
proposal aims to carry out an atmospheric reconnaissance investigation of the only circumbinary planet
currently transiting a bright enough host, with the only telescope capable of detecting its atmosphere. We
propose to observe TOI-1338b, a 'super-puff' circumbinary planet on a 95 day orbit. We will obtain two full
transits, one across the primary star and one across the secondary star, as well as a secondary eclipse of
the central binary. This secondary eclipse is observed as close as possible to the transit epoch to enable us
to precisely measure the flux contribution of the secondary star, and determine its imprint on the planet's
transmission spectrum. Cycle 5 has a unique opportunity to fully observe all three events in under 50 hours,
and this will not occur again until the 2030s. This pioneering program will allow us to characterise the first
circumbinary atmosphere. We will constrain molecular abundances, measure its metallicity, and potentially
detect ammonia in a transiting exoplanet atmosphere for the first time.
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ID: 11318

Program Title: How do novae form dust, and how much dust survives?

Principal Investigator: Craig, Peter

PI Institution: Michigan State University

We propose JWST/MIRI MRS observations of four Galactic novae that are 9—24 years old, enabling us to
resolve the nova ejecta, image surviving dust, and place it in context of the 104 K warm ejecta. These
observations will test how dust is formed in novae, differentiating between formation in ballistic clumps and
formation at radiative shock fronts. These observations will also measure how much dust survives the harsh
radiation environment of the nova eruption, with the ability to detect and image the dust even if just 0.1% of it
survives to late times. Novae present a rare opportunity amongst astrophysical transients for JWST to
produce stunning images of the multi-phase ejecta, and yet, this program would be the first time JWST has
observed any nova. By developing an understanding of dust formation and survival in nova eruptions, we
will anchor our understanding of dust production in other distant astrophysical transients like supernovae,
which may in turn contribute significantly to the cosmic dust budget.

Proposal Category: AR

Scientific Category: High-redshift Galaxies and the Distant Universe

Alternate Category: None

ID: 11320

Program Title: Constraining the Star Forming Main Sequence Relation in the Early
Universe through Archival Pure Parallel Observations

Principal Investigator: Kumar, Anika

PI Institution: Rochester Institute of Technology

A major goal of extragalactic astrophysics is to piece together our understanding of star formation through
cosmic time. Our current understanding of star formation at high redshifts has been poorly constrained by
prior observational limitations; however, with the unprecedented sensitivity and resolution of JWST, we are
now uncovering galaxies that challenge long-standing theoretical models of how the first generations of stars
and galaxies formed and evolved. We propose to constrain the low mass end of the star forming main
sequence (SFMS) at z>5 in order to piece together our understanding of galaxy formation through cosmic
time. We will utilize stellar population synthesis modeling codes to simultaneously infer stellar properties and
model star formation histories by fitting both the photometric and spectroscopic data from NIRCam WFSS
pure-parallel observations. Because these observations of galaxies cover many different areas of the sky
and are untargeted, we are able to probe an unbiased range of galaxies in the early Universe. We will also
investigate the 'bursty' star formation in low-mass, high redshift galaxies through a comparison of star
formation rates derived from line fluxes and SED fitting, in order to assess how bursty star formation
contributes to the intrinsic scatter of the SFMS and give us insight into early Universe star formation.
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Proposal Category: GO

Scientific Category: Stars and Stellar Populations

Alternate Category: None

ID: 11348

Program Title: Identifying the progenitors of an unbiased sample of long gamma-ray bursts

Principal Investigator: Gompertz, Benjamin

PI Institution: University of Birmingham

The discovery of kilonovae alongside gamma-ray bursts (GRBs) lasting tens of seconds or more has
sparked a paradigm shift in our understanding of the diversity of jets launched by merging neutron stars. The
prototypes of this new class are two of the brightest GRBs ever detected, strongly suggesting a hidden
population that are systematically misclassified as collapsing massive stars - the canonical model for GRBs
that last for more than two seconds. Long-lived mergers have palpable implications for binary neutron star
merger rates, heavy element nucleosynthesis, the physics of relativistic jet launch, and multi-messenger
follow-up strategies to gravitational wave events. We propose NIRSpec observations over the next three
JWST cycles to systematically target and classify 21 emergent GRBs at z < 1 as either mergers or
collapsars based on spectroscopic identification or exclusion of supernovae. We will build the first ‘clean’
observational samples of collapsars and mergers to investigate their respective rates and observable
properties. For mergers up to z < 0.5, we expect to make spectral detections of kilonovae, potentially
resulting in the largest spectroscopic sample of this rare class of transient to date. We will also extend the
redshift range of detected type Ic broad-lined supernovae, which accompany long GRBs, out to z = 1. This
will allow us to uniquely probe their evolution at redshift 0.5 < z < 1 for the first time, providing insights into
how the composition of massive stars and their host galaxies change in this cosmic epoch.
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Alternate Category: None

ID: 11371

Program Title: Mapping Reionisation in 3D in the COSMOS field

Principal Investigator: Meyer, Romain

PI Institution: University of Geneva, Department of Astronomy

How the diffuse hydrogen in the intergalactic medium was reionised in less than a billion years after the Big
Bang is a major open question of extragalactic astrophysics. In particular, the nature of the sources
responsible for reionisation remain unknown despite two decades of studies on the topic. The most
promising way forward is to connect the 3D topology of reionisation to the galaxy density field to determine
which sources drive the growth of early ionised bubbles. NIRCam WFSS is now revealing galaxy over- and
under-densities in numerous legacy extragalactic fields: what is now missing is a systematic mapping of the
IGM around these structures. IGM tomography is the holy grail of reionisation studies and was thought to be
a distant goal for SKA - but JWST can already do it now. We propose a sparse mosaic of 20 deep (13Kks)
NIRSpec/MSA PRISM pointings in COSMOS, targeting ~250 z>5 spectroscopically-confirmed H-alpha/[Olll]
emitters in the COSMOS-3D footprint. We will detect the Lyman-alpha forest at SNR>5-20 in 47 individual
UV-luminous galaxies spread over 0.33 deg”2 to reconstruct the IGM opacity field directly in 3D. At z>6.5,
the (non-)detections of Lyman-a emission lines will reveal ionised bubbles and neutral islands. With ancillary
imaging and NIRCam/WFSS data in COSMOS(-3D), we will directly correlate the galaxy large-scale
structure, the transmission of the Lyman-alpha line and the IGM opacity in absorption to obtain a complete
3D picture of reionisation and its sources in COSMOS. Finally, this proposal will also obtain deep PRISM
spectroscopy of >1200 fillers at all redshifts in the COSMOS field, greatly contributing to the legacy of this
iconic field.
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Proposal Category: GO

Scientific Category: Stars and Stellar Populations

Alternate Category: Nearby Galaxies to Cosmic Noon

ID: 11372

Program Title: Is the NIR Counterpart of FRB 20250316A a Transient?

Principal Investigator: Blanchard, Peter

PI Institution: Harvard University

Fast radio bursts (FRBs) remain one of the most mysterious phenomena in time-domain astrophysics. While
improved localization capabilities have confirmed their extragalactic origin, their diverse host galaxy
environments have not shed direct light on their progenitor systems. Indeed, numerous models have
emerged, involving compact objects like magnetars in various configurations, including with binary
companions. Deep counterpart searches at other wavelengths provide the most promising path to
uncovering FRB emission mechanisms and progenitor systems; however, such searches require
precisely-localized and nearby FRBs. Recently, CHIME/FRB localized FRB 20250316A to a precision of
11x13 pc in the galaxy NGC4141 at d = 40 Mpc, making it a unique testbed for counterpart models. A
subsequent JWST observation, obtained 2 months after the burst, revealed a faint NIR source at the location
of the FRB, the first potential non-radio counterpart of an extragalactic FRB. Here we propose a repeated
JWST observation at least a year later, when transient emission will have faded, to conclusively determine if
the source is a transient or persistent counterpart. The detection of transient IR emission, likely due to a dust
echo of a magnetar flare, would be a groundbreaking discovery with direct insight into the emission
mechanism, rapidly advancing the FRB field forward.
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Alternate Category: None

ID: 11373
Program Title: Opening the 5.6-18um Window on the Community Deep Public Frontier
Field

Principal Investigator: Whitaker, Katherine

PI Institution: University of Massachusetts - Amherst

Abell 2744 is one of the most powerful known gravitational lensing clusters, with the largest high
magnification area amongst the Hubble Frontier Fields. Already >300 hours of JWST imaging and
spectroscopy exists in Abell 2744, constituting one of the mission's deepest and fully public extragalactic
datasets. With ~30 arcmin2 of NIRCam imaging reaching 28-30AB in 20 filters (not counting the extra
lensing boost), ultra-deep NIRISS+NIRSpec+WFSS spectroscopy, plus deep HST UV, ALMA dust
continuum, MUSE, and Chandra Xray observations, Abell 2744 is a peerless legacy field. Given this
treasure trove, it is striking that our understanding of dust-obscuration in the galaxies and black holes therein
remains fundamentally biased. Only with the addition of well-sampled mid-IR imaging, uniquely possible with
JWST/MIRI, can we answer pressing questions about the role of dust in the distant Universe. Here, we
propose a public ultra-deep 7-band 5.6-18um MIRI imaging survey over a 5x wider area with 4x more filters
than currently available, matching the full cluster footprint. The proposed data enable the decomposition of
dust-obscured AGN from the variable PAH features from star formation, thus revealing the mass at which
AGN feedback becomes important. Above z>4, these data will capture the full rest-optical-to-NIR and
improve constraints on stellar masses by ~0.4 dex; mitigating a critical systematic that otherwise challenges
scaling relations at these redshifts. The legacy value of the proposed dataset is wide-reaching, also
providing new information about nearby Brown Dwarfs, the nature of dusty quiescent galaxies, and even the
possibility of discovering LRDs at z>10.
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ID: 11374

Program Title: A JWST/MIRI Search for Elements Beyond the Iron Peak in Cassiopeia A

Principal Investigator: Kilpatrick, Charles

PI Institution: Northwestern University

Roughly half of the elements heavier than the iron peak are synthesized in regions with extremely high
neutron fluxes, thought to be released from the degenerate cores of massive stars (i.e., neutron stars).
Although neutron star mergers are known to produce some of these heavy elements, their rates, total yield,
and abundance profiles remain wildly uncertain. Low-metallicity stars also require prompt cosmic heavy
element production, pointing to other sites of rapid neutron star capture to make up the balance.
Core-collapse supernovae (CCSN) may explain the "first peak” of heavy elements as CCSN rates are high,
they produce neutron stars, and some of their remnants exhibit morphological evidence for nuclear
enrichment from neutron stars. In particular, Cassiopeia A (Cas A), the youngest core-collapse supernova
remnant in our Galaxy, hosts a bipolar "jet" containing a small fraction of its unshocked ejecta and pointing
back to its central neutron star. Recent JWST observations revealed a collimated, unshocked [O 1V] outflow
that may be associated with these ejecta. We propose to use the MIRI IFU and medium resolution
spectroscopy to target two positions in the interior of Cas A "jet" - one at the brightest point of the [O V]
outflow and another further interior and coincident with iron-peak elements as traced by Ti-44 - in order to
constrain the abundance of heavy elements such as germanium, selenium, and arsenic that trace neutron
capture during core collapse. Combined these will be the deepest mid-infrared spectra obtained of Cas A
and a legacy data set for studying nucleosynthesis, ejecta properties, and details of the Cas A explosion.
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ID: 11376

Program Title: Water in Little Red Dots? A Pathfinder Program with the MIRI/LRS to
Confirm the Cool Temperatures of LRDs

Principal Investigator: Wang, Bingjie

PI Institution: Princeton University

Little Red Dots (LRDs) represent one of JWST’s most intriguing discoveries. Yet the most basic question
about LRDs remain unanswered: Why are LRDs red? Are LRDs red because they are dust-reddened but
otherwise normal AGNSs, or are they red intrinsically? The latter would be highly unusual for AGNs, as they
tend to be intrinsically blue (typical accretion disk temperature ~10"5-10"6 K). Recently, pronounced water
absorption features have been identified in z ~ 2 LRDs (priv. comm.), providing the first evidence that at
least some LRDs are indeed cool (T < 4000K); i.e., red intrinsically. However, how common are such cool
LRDs? Detecting water absorption requires spectral coverage up to rest-frame ~1.4 microns. This is shifted
beyond the NIRSpec/Prism range at z > 3, where the number density of LRDs start to increase. We propose
a MIRI/LRS pathfinder program to reveal the cool temperatures of LRDs. We select a sample of 5 LRDs at z
= 3 - 5 that fully span the range in rest-optical continuum shapes, ensuring that the program probes whether
molecular absorption is present across cosmic time and under varying physical conditions. While the
detection of water absorption provides a model-independent confirmation of the presence of cold gas,
preliminary modeling predicts distinct continuum shapes at different temperatures, allowing us to constrain
the thermal structure even in the absence of detected absorption features. This highly efficient program,
requiring a very small investment of JWST time, will deliver the first systematic exploration of LRD
temperatures and establish a crucial benchmark for understanding their role in early black hole and galaxy
evolution.
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ID: 11420

Program Title: On the shoulders of a giant: towards a chemical inventory of Herbig discs

Principal Investigator: Somigliana, Alice

PI Institution: Max Planck Institute for Astronomy

The chemical composition of protoplanetary discs strongly impacts the planet formation process, especially
through the molecular ices coating dust grains, which directly build up planetary cores. In Class Il objects,
the absorption features of ice species are only visible in the edge-on configuration, where the light coming
from the central star and the warm inner disc is blocked. With the unprecedented sensitivity and spatial
resolution of JIWST/MIRI-MRS, we now have spectra of edge-on, Class Il sources, but the almost totality of
the available data are limited to discs around low mass, late spectral type stars. The most typical formation
site of giant planets, Herbig discs (around massive, earlier spectral type stars), pose an additional challenge:
their high stellar luminosities, and bright continuum emission from the inner disc, readily saturate the
detectors. We propose to obtain MIRI-MRS observations of the recently discovered, edge-on Herbig disc
IRAS 23077+6707. Its isolated location is ideal to understand the impact of the stellar UV field on the disc
chemistry, without the contribution of external irradiation; furthermore, its edge-on configuration allows to
both detect ice absorption features and observe the target without reaching saturation. We will obtain a
detailed chemical inventory, mapping the radial and vertical chemical gradient across the disc; furthermore,
we will constrain the presence of PAHs, as well as the thermal processing of dust grains. Comparing these
results with the spectra of lower mass stars will unveil the impact of stellar radiation on ice chemistry, and
redefine our understanding of the environment where massive planets form.
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ID: 11424

Program Title: Resolving the Host Galaxy of AT 2021lwx with JWST: Testing SMBH Host
Galaxy Scaling Relations with an Extreme Nuclear Transient (ENT)

Principal Investigator: Subrayan, Bhagya

PI Institution: University of Arizona

Extreme Nuclear Transients (ENTSs) are a new class of long-duration, ultra-luminous, and extremely
energetic events likely resulting from the tidal disruption of massive stars by supermassive black holes
(SMBHSs). AT 2021Iwx stands as a prototypical ENT at z ~ 1, reaching an unprecedented luminosity of log
(L) = 45.7 ergls, with total energy exceeding 10"53 erg, and continues to evolve after > 600 days in its
rest-frame. Modeling of AT 2021lwx suggests that it is associated with the tidal disruption of a 14-15 solar
mass star by a dormant 1078 solar mass SMBH. Intriguingly no host galaxy associated with the theorized
SMBH has been detected yet. We propose 7.4 hours of NIRCam+MIRI time to detect and characterize any
host galaxy of AT 2021lwx and to fully sample its spectral energy distribution (SED). These data will
constrain any inherent host’s stellar mass, morphology, and dust content, revealing if ENTs can occur in
faint dwarf or quenched galaxies. A non-detection of host galaxy would imply an overmassive SMBH,
challenging traditional black hole—galaxy scaling relations. A low mass galaxy, constrained by the JWST
upper limits, hosting a SMBH will point to a complex history of galaxy evolution, questioning the traditional
modeling assumptions about the co-evolution of galaxies and their central BHs. JWST’s superior IR
sensitivity and sub-arcsecond resolution will uniquely provide the first complete view of the most extreme
ENT known and a benchmark for SMBH-galaxy co-evolution at higher redshifts. This program will define the
empirical framework required to contextualize the many ENTSs that will soon be discovered by LSST, Roman,
and next-generation time-domain surveys.
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ID: 11433
Program Title: Constraining Dust Formation at Cosmic Dawn with Luminous UV Bump
Galaxies

Principal Investigator: Ormerod, Katherine

PI Institution: Liverpool John Moores University

Dust is a fundamental component of the interstellar medium (ISM), absorbing UV and optical photons and
re-emitting in the far-infrared. Some dust attenuation curves exhibit a strong feature known as the 2175A UV
bump, often attributed to carbonaceous dust production from AGB stars. Recent JWST detections of this
feature out to z~7.55 suggest rapid dust formation inconsistent with AGB lifetimes. We propose to target the
only known galaxies at z > 3 with the combination of bump strength and UV luminosity required to obtain
detailed constraints on the bump shape and strength, shedding light on early dust build-up. Deep
NIRSpec/IFU PRISM observations of two galaxies at z=6.7-7.1 will enable accurate determination of the
central wavelength and width of the bump features and will conclusively differentiate between PAHs and
graphite grains as the origin of the UV bump in high-redshift attenuation curves. Using the IFU, we will
resolve the UV bump spectroscopically for the first time. Resolved star formation histories will identify the
stellar populations - including the fraction of SNe and AGB stars - responsible for early dust production,
while comparisons of the bump strength and sSFR will probe accelerated PAH formation. Finally, by
combining our results with existing ALMA/NOEMA dust continuum observations for the first time within the
EoR, we will spatially compare small and large dust grains, while using [ClI] observations to assess
enhanced [CII] luminosity due to PAH-dominated photo-electric heating.
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ID: 11441

Program Title: The JWST Spectral Library for Cool Stars

Principal Investigator: Giampapa, Mark

PI Institution: University of Arizona

Limited fidelity in stellar models poses a bottleneck in multiple fields of astrophysics, including correcting
exoplanet transmission spectra for host star heterogeneity (“stellar contamination”). Accurate corrections for
magnetically active stellar surface regions require either refined model precision or empirical solutions. We
propose establishing a JWST Spectral Library for Cool Stars, providing high-precision, flux-calibrated
spectra critical for validating and refining current stellar model atmospheres. This library will benchmark
next-generation models and offer empirical spectra for accurate transmission spectrum corrections.
Featuring high-resolution NIRSpec spectra of 43 carefully selected magnetically quiescent stars (3200
K-5000 K) across a broad metallicity range, it will encompass ~90% of known transiting exoplanet hosts
amenable to JWST transmission spectroscopy. The project will enhance atmospheric characterizations of
rocky planets and provide an immediate, valuable community resource for modeling cool stellar
atmospheres, thus supporting JWST’s mission and serving as a legacy asset.

Proposal Category: GO (GO-Archival)
Scientific Category: Stars and Stellar Populations
Alternate Category: Exoplanet Atmospheres and Habitability

ID: 11448
Program Title: A Silicate Feature Reference Library for Brown dwarfs and Gas Giant
Planets

Principal Investigator: Faherty, Jacqueline

PI Institution: American Museum of Natural History

Silicate clouds are a dominant opacity source for ultracool dwarfs and giant planets. From hot Jupiters to
directly imaged exoplanets to solar system gas giants, it is clear that understanding the types of silicate
clouds present is a key to understanding atmospheres as a whole. In this JWST proposal we will use
isolated substellar mass objects to create a silicate spectral reference library that can greatly advance our
understanding of ultracool dwarf atmospheres while at the same time provide a much needed reference for
the community. Using a carefully curated selection of 25 new MIRI MRS observations and 10 from the
archive, we will establish a uniform collection of spectra that cover the entirety of the primary silicate
absorption feature at a resolution where we can differentiate between various cloud species speculated to
be present. With this legacy JWST product we will visualize the diversity of cloud composition (e.g. enstatite,
forsterite, quartz), crystallinity (e.g. amorphous vs crystalline), and particle size as well as observed strength
of feature and modeled location in the atmosphere for ultracool objects. Our sample consists of 35 sources
split into seven spectral subtype bins (proxy for Teff) containing two young sources (< 120 Myr), two field
age sources (3 - 5 Gyr) and one calibrator old object (> 10 Gyr where no feature has been detected) and
allows us to fully characterize how Teff and age correlate with cloud properties.
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ID: 11451
Program Title: How fast is too furious? Ultradeep spectroscopy of a fossil from cosmic
dawn

Principal Investigator: Beverage, Aliza

PI Institution: Carnegie Institution of Washington

ZF-UDS-7329 is arguably the most extreme massive galaxy known. At z = 3.2, it appears to have formed all
10711 of its stars at z=11 within only 200-500 Myr. Such rapid formation challenges current models of
galaxy growth, implying an almost perfect (and thus unrealistic) conversion of gas into stars. However,
existing interpretations rely on low-resolution, low-S/N spectra, leaving significant degeneracies between
formation history, metallicity, and alpha-enhancement. We propose ultra-deep JWST/NIRSpec
(G235M/F170LP) spectroscopy of ZF-UDS-7329 to obtain the first precise chemical abundance pattern of a
galaxy at z>3. This dataset will break formation-history degeneracies, provide critical priors for stellar
population models, and test whether ZF-UDS-7329 truly formed “too early.” It will also illuminate how the
universe’s first massive galaxies formed. ZF-UDS-7329 is a rare fossil from cosmic dawn—Ilikely a relic of
the puzzling ‘Blue Monsters’ at z > 8, whose extreme UV luminosities and unusual chemistries challenge
current models of the early universe. As a remnant of this epoch, ZF-UDS-7329 offers a unique laboratory
for probing physical conditions otherwise inaccessible at z>8. Detailed chemical abundances will directly test
competing explanations for these extreme systems. For example, we will set empirical lower limits on their
star-formation efficiencies and, for the first time, reveal whether they formed with top-heavy IMFs. As such,
ZF-UDS-7329 not only provides a benchmark for testing stellar-population models, but also offers a singular
opportunity to empirically test the physics of rapid star formation at cosmic dawn.
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ID: 11464

Program Title: A spectroscopic test of the origins of Earth co-orbitals with JWST/NIRSpec

Principal Investigator: Bolin, Bryce

PI Institution: Eureka Scientific Inc.

Earth co-orbitals are a class of asteroids that become temporarily captured in a ~1:1 orbital resonance with
the Earth. Out of ~1 million known asteroids, only a handful of Earth co-orbitals exist on quasi-stable orbits.
Numerical integration of the orbits of quasi-stable co-orbitals shows that they have been oscillating within the
Earth's orbit for hundreds to thousands of years. There are two competing hypotheses for the origin of
Earth's co-orbitals: capture from the near-Earth asteroid population and capture of debris originating from
impacts on the Moon. Accurately tracing the orbits of Earth's co-orbitals over more than a hundred years is
impossible due to dynamical chaos. Therefore, we propose an observational approach to test the origin of
the Earth's co-orbitals. We will use a combination of visible and near-infrared spectrophotometry to
determine the spectra of six Earth co-orbitals from the quasi-satellite, Trojan, and horseshoe subgroups. We
will obtain low-resolution NIRSPec spectra between 0.6 and 5.3 microns to test their composition. Detecting
differences in the spectra of lunar and asteroidal silicate material is enabled by NIRSpec's full spectral range
and sensitivity, which would be impossible from the ground. Our results are likely to have a high impact in
both cases, whether our targets have asteroidal or lunar origins, since they will drastically expand our
knowledge of the population of Earth co-orbitals whose spectra are largely unknown, and will have
broad-reaching implications for the impact history of the Moon.

Proposal Category: GO

Scientific Category: Nearby Galaxies to Cosmic Noon

Alternate Category: High-redshift Galaxies and the Distant Universe

ID: 11465

Program Title: Unveiling the dark matter structure of the least massive strong lensing
galaxy ever found

Principal Investigator: Shu, Yiping

PI Institution: Purple Mountain Observatory, CAS

The nature of dark matter (DM) represents one of the most fundamental open questions in astrophysics.
Although the cold dark matter (CDM) paradigm remains the prevailing framework, a number of alternative
DM models have recently attracted increasing attention. Examining the spatial distribution of DM provides a
promising means of constraining its nature, as different models predict distinct structural signatures. We
serendipitously identified a remarkable system in which a $10°{8.5}$ solar mass dwarf galaxy, J0040-SL,
acts as a strong lens. As the least massive strong lensing galaxy known, JO040-SL provides a unique
laboratory to place the most stringent constraints on the DM profile at these scales. To fully exploit its
unigueness, we request coordinated JWST and HST imaging observations to precisely determine the stellar
content of JO040-SL, a critical input required to robustly disentangle DM from stars. These observations will
enable a direct test of DM models in the dwarf galaxy regime.
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ID: 11481

Program Title: Outer Giants around Habitable-Zone Rocky Multiple Systems

Principal Investigator: Lagrange, Anne-Marie

PI Institution: Observatoire de Paris - Section de Meudon

LHS 1140 and L 98-59 are nearby benchmark M dwarfs hosting compact multiple systems of transiting rocky
planets, including temperate, potentially atmosphere-retaining worlds. Recalibrated Gaia DR3 astrometry
combined with radial velocity and high contrast imaging data reveals unambiguous evidence for outer
substellar companions in both systems, but the solutions remain degenerate in mass and semi-major axis.
We propose JWST/MIRI 11.4 um coronagraphy to (i) detect and determine the nature (giant planet vs. brown
dwarf) of these companions, (ii) constrain their orbits and inclinations via joint modeling of JWST images
with Gaia and archival RVs, and (iii) when detected, derive first physical properties (Teff, log g, and
indicative metallicity) from mid-IR photometry. These data will deliver the first direct tests of how outer
companions shape the architectures and possibly volatile histories of rocky habitable-zone planets around M
dwarfs, establish two template systems for JIWST/ELT follow-up.

Proposal Category: AR
Scientific Category: High-redshift Galaxies and the Distant Universe
Alternate Category: None

ID: 11506
Program Title: JWST-Roman—Euclid Purity Project: Calibrating Slitless Redshifts for
Cosmology

Principal Investigator: Scarlata, Claudia

PI Institution: University of Minnesota - Twin Cities

We propose an archival study that combines JWST NEXUS spectroscopy with the overlapping Euclid Deep
Field North (EDFN) to calibrate the purity and completeness of Euclid’s wide spectroscopic sample and to
deliver selection-function models directly applicable to both Euclid and the Nancy Grace Roman Space
Telescope. Our approach constructs a secure NEXUS redshift catalog in the EDFN footprint using
complementary JWST modes (NIRCam/WFSS grism spectroscopy in the Wide tier and NIRSpec/MOS
PRISM in the nested Deep tier) and cross-validates these redshifts against Euclid grism measurements.
This overlap will provide redshifts for ~1000 H<24 galaxies, enabling robust estimates of the overall
contamination fraction (f(z)) as well as its decomposition into line- and noise-interlopers. We will (i) quantify
purity and completeness as a function of redshift and magnitude, (ii) diagnose the causes of line
mis-identifications to model the selection function, and (iii) propagate these calibrations to Roman via
end-to-end simulations. The outcome of this project will be empirical priors on f(z) and validated selection
function for Roman and Euclid to be used in the inference of cosmological parameters.
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ID: 11519

Program Title: Digging to the Photosphere: Circumplanetary Disk Emission from the
Gap-Opening Protoplanet WISPIT 2 b

Principal Investigator: Jiang, Haochang

PI Institution: Max Planck Institute for Astronomy

Giant planets build their mass by accreting material from circumplanetary disks. Studying this growth phase
through direct imaging is challenging because it requires high angular resolution, extreme contrast, and
specific wavelength coverage. In the near-IR, planetary photospheres dominate the emission. Only in the
mid-infrared does the circumplanetary disk begin to outshine the planet—precisely the territory of
JWST/MIRI. Recently, a protoplanet was imaged inside the gap of the young T Tauri star WISPIT 2. Current
detections all fall in near IR, resembling a planetary photosphere with an effective temperature of ~1000 to
1200 K. According to the WISE photometry, its host star is remarkably faint in the mid IR, offering a optimal
contrast range to even detect the photosphere of WISPIT 2 b at the mid IR. We propose mapping the SED
of WISPIT 2 b from 5 to 15 micros through MIRI imaging with 5 filters. This simple yet powerful dataset will
enable to characterize the physical properties of any detected circumplanetary disks. If a mid-IR excess is
confirmed, WISPIT 2 b would represent only the second direct detection of a circumplanetary disk
embedded within its natal disk—after PDS 70 c—and the first observed during the gap-opening phase. Even
without a CPD excess, the program will yield the first direct mid-infrared detection of the photosphere of a
protoplanet, which is a unprecedented milestone in itself. This program will not only advance planet and
moon formation studies, but also demonstrate the capabilities and limitations of MIRI non-coronagraphic
high-contrast imaging.
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ID: 11527

Program Title: Granulation in Color: Tracing Stellar Flicker Across Wavelengths

Principal Investigator: Valenti, Jeff
PI Institution: Space Telescope Science Institute

High-precision JWST light curves have provided unprecedented insights into stellar physics. Daily variations
in these light curves probe rotational modulation of surface magnetic features, while minute-scale oscillation
signals probe global properties and internal structure. In contrast, the diagnostic potential of
intermediate-timescale variability, tens of minutes to a few hours, often termed stellar flicker—has remained
unclear. This is primarily due to the absence of accurate models for flicker and its dependence on
fundamental stellar parameters. The situation has recently changed due to the tremenodus progress in our
understading of stellar near-surface convection. Recent simulations with the 3D radiative
magnetohydrodynamics code MURaM reproduced the granulation-driven variability of the Total Solar
Irradiance (TSI) and predicted a strong dependence of the stellar brightenss variability on wavelength,
fundamental stellar parameters, and surface magnetic field strength. We propose to utilize the unprecdented
spectral sensitivty and photometric precision of JWST to measure wavelength-dependnet stellar flicker for
three solar-like stars spanning spectral types F6V, G2V, and G7V, comparing observations to MURaM
simulations. In particular, we will test whether the influence of surface magnetic fields on stellar flicker,
predicted by MURaM simulations, can be leveraged to measure small-scale magnetic fields that elude
traditional diagnostics yet still contaminate exoplanet atmospheric measurements. This effort will test and
refine our understanding of stellar near-surface convection, potentially opening a new window for stellar
magnetic field diagnostics.
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ID: 11532

Program Title: It's the Little Things that Count: Unveiling Faint Merger Signatures and Tiny
Companions around Massive Quiescent Galaxies at z~2

Principal Investigator: Cheng, Chloe

PI Institution: Universiteit Leiden

The inside-out model of galaxy assembly, in which galaxies grow via many minor mergers after quenching,
can explain many of their observed properties. However, we have lacked direct observational evidence of
these mergers. Deep JWST imaging has finally revealed low-mass companion galaxies with average stellar
masses 900x lower than their quiescent hosts. These tiny satellites may be responsible for decreasing
rotation, strengthening colour and metal gradients, and tripling sizes of quiescent galaxies over the past 10
billion years. However, the initial JWST study has only shallow spectroscopy of a small fraction of the
sample. To robustly test the inside-out model, we propose to obtain deep F150W2/F322W2 NIRCam
imaging of 12 spectroscopically confirmed, massive (M* > 10711 Msun) quiescent galaxies at z~2 from the
public JIWST-SUSPENSE survey. We will exploit the extra-wide filters to detect tiny companions and, for the
first time at z>1, extended tidal features signifying recent or ongoing merging. We will leverage a statistical
method to measure average local overdensities of tiny companions around massive hosts. With this data
and the exceptional SUSPENSE spectra we will (1) assess if all massive quiescent galaxies have a
significant number of companions, validating cosmological simulation predictions, and (2) evaluate if z~2
merger signatures (companions and tidal features) can truly explain the inside-out model. These deep
NIRCam images will provide the first census of faint signatures of mergers around spectroscopically
confirmed massive quiescent galaxies at z~2, clarifying size, rotation, and stellar population evolution of
guiescent galaxies over cosmic time.
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ID: 11534

Program Title: Non-equilibrium processes in young stellar objects: comprehensive
modeling of mid-infrared spectra

Principal Investigator: Stancil, Phillip

PI Institution: University of Georgia Research Foundation, Inc.

Rovibrational molecular emission from protostellar systems has been extensively observed with JWST/MIRI.
A range of molecules have been detected, many providing unprecendented diagnostics of individual physical
compoents of the protostellar source and outflow. However, most analyses have focused on spectroscopic
fits to equilibrium models and parametric dust continuum fitting. Such approaches give a first look at
protostellar properties and local environmental parameters, but may compromise scientific insight as a
consequence of implicit approximations. We propose a multistep, multiprocess approach that includes
self-consistent modeling of non-equilibrium gas-phase chemistry, dust opacity and extinction, thermal
balance including all relevant heating/cooling processes, non-equilibrium rovibrational molecular level
populations, and 1D radiative transfer. The latter two components constitute a non-local thermodynamic
equilibrium (LTE) approach which we have built from advanced rovibrationally-resolved molecular excitation
models for H2, OH, CO SIiO, SiS, SO, CS, H20, SiS, and SO2. We will first perform fits of MIRI observed
spectra to hon-LTE models using RADEX to estimate environment parameters improving upon prior LTE
models and guiding more comprehensive modeling. We will apply Cloudy for a comprehensive
self-consistent modeling of all molecules and the dust continuum. We will use archival data for two low-mass
(IRAS2A and L1527) and two high-mass (IRAS 23385+6053 and IRAS 20126+4104) sources. Finally, the
modeling will extend to other wavelength ranges taken from JWST/NIRSpec, Spitzer, Herschel, and ALMA
for a complete inventory of molecular features.
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ID: 11553

Program Title: Playing the long game: Observing the long-term temperature trend of
Neptune's upper atmosphere

Principal Investigator: Thomas, Emma

PI Institution: Northumbria University

Recent thermosphere and ionosphere findings at Neptune have been successful in detecting H3+ emission
presenting a ~400 K drop in global temperatures since Voyager Il in 1989, with no current explanation. This
drop in global temperatures has also been observed at Uranus but at a rate of 8 K per year over the last 33
years. Unlike at Uranus, the dramatic change in temperature at Neptune is currently unconstrained, it may
have followed a similar pattern as observed at Uranus and so could be inter-linked, both driven by the
decline in solar wind's kinetic power or the global temperatures could change dramatically each year as
observed at Saturn. To test both theories we propose to observe the H3+ emission from Neptune’s upper
atmosphere once per year, with three observational frames taken at ~120 longitude seperation for each year
visit to maximise latitudinal and longitudinal coverage. In total we will use JWST/NIRSPEC with the
G395H/F290LP filter to observe the infrared spectrum of H3+ (2 — 5 um) of Neptune over a five year period.
These will run in parallel with on-going ground-based campaigns observing the long-term measurements of
Uranus’s upper atmosphere. Our results will produce five distinct global averages over five years to measure
Neptune's current global temperature trend and understand if the planet's upper atmosphere is driven by the
decline in solar activity between 2026 to 2031, independent of planetary season.
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ID: 11567

Program Title: A High-Definition View of the Baryon Cycle in the First Two Billion Years

Principal Investigator: Zahedy, Fakhri

PI Institution: University of North Texas

The first 2 to 3 Gyr of cosmic time saw the rise and peak of cosmic star formation, which was regulated by
the interplay of gas accretion and outflows in galaxies. Observations of the circumgalactic medium (CGM)
provide the most direct means to understand this baryon cycle. However, traditional CGM observations are
limited by the use of single background sightlines, which provide only a 1D pencil-beam view of individual
halos. In contrast, multiply lensed QSOs provide a powerful means to spatially resolve the CGM in
absorption. We propose the Lensed-QSO Absorption of the CGM at Early Stages (LACES) survey: a
sensitive, flux-limited NIRCam spectroscopic program targeting galaxies around five of the highest-redshift
doubly imaged lensed QSOs (z=4.1-6.5). The resulting R~1500 spectra and wide spectral coverage (2.5 to 4
micron) will efficiently detect >20 high-redshift (z>2.7) galaxies at d<120 kpc (~1.5-2 R_vir) from these QSOs
using strong nebular emission lines (e.g. Halpha and [Olll]), without target preselection bias. We will also
obtain NIRCam images (0.7 to 3.6 micron) to resolve the morphology and determine the stellar mass, star
formation rate, and stellar population age of the galaxies. Using approved ground-based spectra, we will
measure N(HI) and metal absorbers to determine CGM metallicities and elemental ratios, key for
distinguishing pristine inflows from enriched outflows. With this program, we will move beyond traditional
one-point samplings of the z>2 CGM, characterize CGM gas flows at high redshifts, map the spatial
distribution of metals and its small-scale variations (<~100 pc), and understand how the CGM depends on
galaxy properties in early epochs.
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ID: 11571

Program Title: Blinded by the Light: Calibrating Outshining Bias in High-z Galaxies with
Low-z Starbursting Dwarfs

Principal Investigator: Choi, Yumi

PI Institution: NOIRLab - (AZ)

Stellar mass is the currency of galaxy evolution: it anchors the stellar—halo relation, sets quenching
thresholds, shapes the mass—metallicity relation, and underpins galaxy mass functions. Yet at high redshift,
where JWST has revealed surprisingly massive galaxies at z > 6, masses from integrated SED fits remain
vulnerable to systematics, including "outshining" by young bright stars, bursty SFHs, dust—age—metallicity
degeneracy, and nebular emission. A precise, empirical calibration to unbiased masses is urgent and is only
possible in nearby systems where JWST resolves individual stars beyond HST limits in near-IR, yielding
precise measurements that are immune to outshining. We will collect deep JWST/NIRCam, HST/WFC3, and
archival imaging, spanning near-UV to near-IR bands, of resolved stars in a complete sample of nearby
(<4.5 Mpc) starburst dwarf galaxies suitable for our program. These panchromatic data allow us to derive
high-precision SFHs from multi-band color-magnitude diagrams (CMDs). Combined with per-star SED fits,
we will break key degeneracies and anchor unbiased stellar masses across a range of galaxy mass,
metallicity, dust content, and star formation activity. CMD-anchored, unbiased stellar masses serve as
ground truth and will be used to calibrate integrated SED fits. Using matched apertures, we will directly
compare CMD-based masses to integrated SED inferences, quantify biases as functions of galaxy and SFH
properties, and deliver empirical corrections, template SFHs and SEDs for bursty clumps/HII regions, and
SFH priors for unresolved systems.
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ID: 11575

Program Title: Spectral Characterization of Sedna-like Objects as Fossil Records of Solar
System Formation with NIRSpec

Principal Investigator: Chen, Ying-Tung

PI Institution: Academia Sinica, Institute of Astronomy and Astrophysics

We propose to obtain near-infrared spectra of two Sedna-like objects (541132 Leleakuhonua and 2023
KQ14) to investigate the surface properties of this unique and distant population of trans-Neptunian objects
(TNOs). Sedna-like objects spend the majority of their orbital lifetimes at heliocentric distances far beyond
the influence of solar wind irradiation, potentially preserving surface compositions that reflect their primordial
formation environments. Previous JWST cycles have already targeted Sedna and 2012 VP113, but no
observations have yet been conducted for the other two known members of this class. Recent
theoretical/observational work suggests that the spectral characteristics of these bodies may depend on both
their original formation regions and their heliocentric distances during the early Solar System. Sedna, being
one of the largest known TNOs, shows surface properties that resemble other large TNOs but may not
provide a full picture of this class. Expanding the sample to include Leleakuhonua and 2023 KQ14 is
therefore essential for evaluating whether spectral diversity among Sedna-like objects reflects compositional
gradients inherited from different regions of the outer Solar System. JWST’s sensitivity in the near-infrared
provides the first opportunity to characterize the full set of known Sedna-like objects. These observations will
not only constrain the surface chemistry of individual bodies, but also offer critical insight into the formation
pathways of high-perihelion TNOs and their role in shaping our understanding of the outermost Solar
System.
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Program Title: Studying the Dark Hearts of Globular Clusters

Principal Investigator: Haeberle, Maximilian

PI Institution: European Southern Observatory - Germany

Globular clusters (GCs) may host large populations of stellar mass black holes (BHs), making them potential
locations for the BH mergers emitting gravitational waves. They may also host intermediate-mass BHs
(IMBHs), an important missing piece in our understanding of supermassive BH formation. However, with
most instruments it is very challenging to constrain the kinematics of the stars in the GC centers where the
signatures of the different BH populations become visible. We propose JWST NIRCam observations of five
massive Milky Way GCs. Thanks to a first HST ACS/HRC epoch we can obtain proper motions with more
than 20 years time baseline. This allows to study the velocity dispersion in the unstudied innermost
arcseconds of our targets and will enable dynamical modeling with improved constraints of the central dark
mass. Furthermore, we will be able to distinguish the nature of this dark mass between an IMBH and/or
stellar mass BHSs through the presence or absence of fast-moving stars.

Proposal Category: GO
Scientific Category: High-redshift Galaxies and the Distant Universe
Alternate Category: None

ID: 11605
Program Title: Calibrating 3.3 micron PAH feature as a star-formation indicator at cosmic
noon

Principal Investigator: Mehta, Vihang

PI Institution: California Institute of Technology

Dust in galaxies is intrinsically tied to star-formation as it reprocesses the light from stars into IR emission.
Polycyclic aromatic hydrocarbons (PAHS) are dust grains found ubiquitously in galaxies and have been
widely used as tracers of star-formation. However, it is unclear if empirical calibrations from the local
universe will continue to hold at earlier epochs, where galaxy properties differ significantly. We propose a
comprehensive, cross-wavelength survey of PAH-3.3 micron emission, the ideal tracer for dust-obscured
star-formation at z>0.5, using the newly available observing mode MIRI WFSS. We specifically target fields
in COSMOS that have archival NIRISS and NIRCam grism data as well as a treasure trove of optical-to-MIR
imaging and spectroscopic data providing redshifts and galaxy physical properties. We will perform an
unbiased search for PAH-3.3 micron emission for >100 galaxies over 0.5<z<2.3 and calibrate the PAH-3.3
emission as a star-formation indicator directly at cosmic noon. We will use diagnostic nebular emission lines
from archival grism data to control for dependencies on dust, metallicity, and AGN contamination. We will
also quantify the correlation between PAH emission and the 2175A UV-bump as well as burstiness in
star-formation. Lastly, these data will also enable the first blind search for Halpha emitters at z~7.
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ID: 11608

Program Title: Spectroscopic survey of planetary mass objects: unveiling their cold
atmospheres and dusty disks

Principal Investigator: Damian, Belinda

PI Institution: University of St Andrews

Deep surveys of star-forming regions have uncovered a population of free-floating planetary-mass objects
(PMOs) with masses comparable to giant exoplanets. As exoplanet analogues, PMOs offer a unique
opportunity to probe planetary atmospheres and cloud physics without the glare of a host star. However,
their atmospheric properties and disk chemistry remain largely unexplored — key missing links in our
understanding of planetary system formation at the lowest masses. Here we propose to conduct a
spectroscopic survey of 15 young PMOs in the Taurus and Cha-I regions with NIRSpec/PRISM and
MIRI/MRS. Our survey will complete the census of planetary mass members in both star forming regions
and nearly triple the sample of very young PMOs with complete characterisation. With the 0.6-13 micron
spectra we will be able to (1) test atmospheric models at temperatures of warm and hot Jupiters, (2) robustly
determine the occurence rate of disks in the planetary mass domain, and (3) place the first constraints on
silicate cloud formation in the atmospheres of young PMOs. Together with existing JWST data, the resulting
dataset will form the first homogeneous library of PMO spectra, establishing critical benchmarks for future
studies on these objects.
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ID: 11618

Program Title: UV-to-MIR Spectroscopy of the Brightest Little Red Dot at Cosmic Noon

Principal Investigator: Ma, Yilun

PI Institution: Princeton University

JWST'’s discovery of a new class of broad-line objects at 2<z<9, little red dots (LRDs), has sparked great
interest with their nature being hotly debated. Proposed interpretation range from dense stellar populations,
to dust-obscured AGN, to gas-enshrouded accreting black holes. Whenever a new wavelength regime is
opened up for LRDs, they always surprise us and motivate novel interpretations. Therefore, gaining a
comprehensive SED coverage is crucial to understand their nature. With many JWST observation in the rest
UV-to-NIR and no detection in the X-ray, FIR, and radio, the MIR (rest 4-8.5 microns) is now the key
uncharted regime where dust and host galaxy could be detected. This wavelength range is unlocked at z~2,
and only JWST is able to reach it. Leveraging the wide wavelength coverage of NIRSpec and MIRI, we
propose NIRSpec/PRISM+MIRI/MRS spectroscopy for the brightest little red dot, DEEP23-z2LRD1, at
cosmic noon to gain a full UV-to-MIR (rest 0.3-8.5 micron) spectroscopic mapping of an LRD. By
disentangling the continuum emission with any high-equivalent-width features, we will characterize the origin
of the previously uncharted MIR SED. A full UV-to-optical spectroscopy will put key constraints on the dust,
the central engine, and/or the host galaxy properties of LRDs, all of which are poorly understood. Such wide
wavelength coverage will allow us to directly measure bolometric luminosity estimates, which is key to
understand the accretion power of the central engine of LRDs. This program, will deliver, for the first time,
composite models from UV to MIR for the LRDs to motivate future theory development and observations.
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ID: 11634

Program Title: Some like it hot! Mapping the inner 10 AU of embedded protoplanetary
disks during their mineral condensation epoch.

Principal Investigator: McClure, Melissa

PI Institution: Universiteit Leiden

The oldest solids in the Solar System condensed out of a high temperature gas phase reservoir, setting the
t=0 moment for the Solar System's formation. Over time this gas reservoir cooled, and its size and location
as a function of time limited the formation location of the terrestrial planets in the Solar System. The minerals
condensing from this reservoir may have contributed as much as 96% of the mass of Earth, but this is still
highly debated. This condensation sequence had never been observed in disks, until JWST detected a
massive, warm SiO gas reservoir and condensed crystalline minerals at 1 AU in the embedded disk around
an exceptional 0.1 Myr protostar, HOPS 315. A second protostar, HOPS 68, has been discovered by JWST
to have the same SiO gas and crystalline silicate feature, suggesting a common origin, likely related to a
spatially extended accretion heated disk midplane. These two protostars, along with two others, HOPS 221
and HOPS 166, showed strong crystalline silicate absorption with Spitzer. These four protostars are at
different points in the 0.3 Myr condensation epoch seen in the meteoritic record. We request a modest 5.3
hours to observe HOPS 221 and HOPS 166 to detect the same copious gas phase absorption lines seen
towards the two archival protostars. Analysis of the combined GO+AR dataset will provide detailed
temperature, density, and gas/dust composition maps across the full 0.3 Myr epoch of mineral condensation
for the first time. With these observations, we can begin to reveal the structure of planetary nurseries around
other stars and connect them to the history of our own Solar System.
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ID: 11672

Program Title: Greedy Big Brother: examining the atmosphere of a Neptune-sized outer
companion to an unusual sub-Neptune

Principal Investigator: Ih, Jegug

PI Institution: Space Telescope Science Institute

We propose to acquire a 0.9-5.1um transmission spectrum of TOI-421 ¢, a ~600 K Neptune- sized exoplanet
orbiting a G9 star, by observing two transits: one with NIRISS/SOSS and one with NIRSpec/G395H. A ~900
K sub-Neptune in the same system, TOI-421 b, was observed with JWST and was found to host a
cloud-free, low-metallicity (<10x solar) atmo- sphere. This starkly contrasts with other sub-Neptunes
observed using JWST, with typical atmospheric metallicities >100x solar. Our observations will determine
whether TOI-421 c, the larger, outer planet in the system, is the cause of TOI-421 b’s unusual atmosphere.
By measuring the atmospheric metallicity of TOI-421 c, we will test the theory of pebble filter- ing, which
could explain the low metallicity of TOI-421 b. We will also use our atmospheric measurements to constrain
the core mass of TOI-421 ¢, which we will directly compare to that of TOI-421 b. Furthermore, this system
provides a unique opportunity to ascertain whether cloud and haze formation preferentially occurs on
sub-Neptune to Neptune-sized planets at intermediate temperatures (500-800 K). Our proposal will have a
high impact both in the field of exoplanet atmospheres, by enabling comparative planetology, and in planet
formation, by helping to understand the origin of this multi-planet system. The TOI-421 system provides a
rare opportunity to probe a representative case from the numerous FGK star multi-planet systems
discovered by facilities such as Kepler, and enables comparative studies with M dwarf sub-Neptune
systems, of which many already have scheduled or executed JWST observations.
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ID: 11687

Program Title: EXHALE: Expelling the X-ray High-energy winds to InfrAred-traced galLactic
scale fEedback - Tracing multiphase outflows in Mrk 877

Principal Investigator: Xiang, Xin

PI Institution: University of Michigan

EXHALE (Expelling the X-ray High-energy winds to InfrAred-traced galactic scale fEedback) is a pilot JIWST
program designed to trace how X-ray-detected Ultra-Fast Outflows (UFOs) couple to the host interstellar
medium and regulate star formation. The nearby quasar Mrk 877 (z = 0.11) hosts a confirmed UFO detected
by XMM-Newton, making it an ideal step to study how accretion-driven winds evolve into large-scale
feedback. Using JWST/NIRSpec IFU and MIRI MRS, EXHALE will map the kinematics and excitation of the
ionized, coronal, and molecular gas outflows through key infrared tracers on sub-kpc scales. Mrk 877
bridges the gap between most luminous quasars like PDS 456 and more typical Seyferts like NGC 4151,
offering a unique test of AGN feedback efficiency. By combining X-ray UFO energetics with JWST-resolved
outflow diagnostics, EXHALE will provide one of a few views of multi-phase wind coupling and establish a
methodological benchmark for a future JWST survey connecting accretion-driven winds to star-formation
guenching in galaxies.

Proposal Category: AR

Scientific Category: Exoplanetary System Formation and Dynamics

Alternate Category: None

ID: 11688

Program Title: The Wake of Planets: Analyzing Serendipitous Late-type Debris Disk
Discoveries from Exoplanet Surveys

Principal Investigator: Lawson, Kellen

Pl Institution: NASA Goddard Space Flight Center

Spatially resolved images of debris disks provide a unique window into the formation and evolution of
planetary systems. However, due to observational biases, the sample of resolved debris disks is dominated
by early-type host stars — stars which make up a very small fraction of the overall stellar population. Since
the mechanisms driving planet formation and evolution appear to be a strong function of spectral type, a
greater understanding of the planetary systems of GKM stars is functionally gated behind the very small
number of late-type debris disks that are known. We propose to conduct the first analysis of a sample of 6
serendipitous late-type debris disks detected as part of exoplanet surveys during JWST Cycles 2 and 3. Our
program will provide a benchmark sample of GKM debris disks for further study while also providing key
measurements for understanding the role of spectral type in the formation and evolution of planetary
systems.
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ID: 11692

Program Title: Direct characterization of a recently formed giant planet orbiting on Solar
System scales

Principal Investigator: Stolker, Tomas

PI Institution: Universiteit Leiden

HD 135344 AB is a visual binary system (21" = 2800 au) best known for the prominent spiral arms in the
protoplanetary disk around the secondary star. The circumstellar environment of the AO-type primary star
has already been depleted, offering an unobscured view of the newly discovered directly imaged planet, HD
135344 Ab. With an age of only 12 Myr, HD 135344 Ab is the youngest, fully formed directly imaged planet
orbiting on Solar System scales (a = 15-20 au). It provides a unique laboratory for studying the formation
and early evolution of a giant planet that may have formed near the snowline. We propose to directly detect
HD 135344 Ab using NIRISS aperture masking interferometry to obtain the first atmospheric characterization
of the planet in the 3.5-5 um range. Our goal is to measure the pseudo-continuum and identify photometric
signatures of CO absorption and clouds. The expanded spectral coverage is essential for accurately
constraining the planet's bulk properties. Combined with its well-determined age and the expected
dynamical mass, these observations will enable us to infer the post-formation entropy, thereby placing
valuable constraints on possible formation mechanisms linked to the accretion shock and planetary core
mass. Given the high orbital inclination, Cycle 5 offers the key opportunity to observe HD 135344 Ab at a
sufficiently large separation from its star for a robust detection, near the diffraction limit of JWST

Proposal Category: GO

Scientific Category: Exoplanet Atmospheres and Habitability
Alternate Category: Stars and Stellar Populations

ID: 11694

Program Title: Is PSR J2322-2650b really a carbon planet?

Principal Investigator: Zhang, Michael

PI Institution: University of Chicago

Molecular carbon (C2 and C3) has recently been detected in JWST spectra of the ““pulsar planet" PSR
J2322-2650b. These observations have been used to argue that the planet is a unique and exotic object:
helium-dominated but highly enriched in carbon, with a C/O ratio exceeding 100. Such a composition would
severely challenge all known formation mechanisms. However, the inference of helium dominance is based
only on the planet's low density (which is comparable to that of a typical hot Jupiter) as well as the lack of
hydrogen-bearing molecules, and the C/O constraint assumes equilibrium chemistry, which may not be valid
given the high-energy irradiation from the pulsar host. We propose to test the helium-dominated hypothesis
by using NIRSpec/G140H to look for escaping helium in the 1083 nm metastable line. We also propose to
test the C/O constraint using NIRSpec / G395H to look for CO at wavelengths where it is least likely to be
obscured by C2. Direct observational verification of these indirect inferences will bring us closer to
understanding the true origin of this extreme and enigmatic object.
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ID: 11712

Program Title: An Unusual View of the Time Variability of a Rare Exoplanet

Principal Investigator: Adams, Arthur
PI Institution: The University of Virginia

It is rare for an exoplanet as massive as HD 106906 b to form on the wide orbit we see today. At just 13 Myr
of age it orbits completely outside and at a significant angle to its system's debris disk. Adding to its
peculiarity, recent findings suggest we are viewing HD 106906 b at the most pole-on view of any L dwarf
planet currently known. The atmospheres of worlds like HD 106906 b are expected to be spectrally distinct
in latitude, with clearer, bluer poles and cloudier, redder equators. Yet once again, HD 106906 b is an
outlier: its near-infrared colors are too red for what is expected from such an extreme viewing geometry. To
add to the ambiguity, while our constraint on the pole-on view relies on measuring the rotational velocity, the
current detection of HD 106906 b's rotation is not robust. These points of tension must be resolved in order
to properly characterize the dynamical state of HD 106906 b. JWST is uniquely able to resolve both points
simultaneously with the wide wavelength coverage and sensitivity of a NIRSpec PRISM time-series
observation. With the inclusion of a silicate-sensitive MIRI imaging time series at the same cadence, these
observations will allow us not only to probe the physical processes that shape HD 106906 b's atmosphere ---
a product of how and where it forms --- but also how they vary across its rotation. The proposed
time-resolved observations will expand the sample by being the first spectral variability monitoring both of an
L dwarf exoplanet, testing how physical variability mechanisms vary with spectral type; and for a
planetary-mass companion around a main-sequence host.
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ID: 11740

Program Title: A variability survey of temperate brown dwarf atmospheres

Principal Investigator: Biller, Beth

PI Institution: University of Edinburgh, Institute for Astronomy

Late T (Teff~500-700 K) and Y (Teff<500 K) brown dwarfs are close analogs to mature, temperate giant
planets like Eps Indi Ab and 14 Her c. Understanding their atmospheric dynamics through spectroscopic
monitoring would directly inform our interpretation of similar temperature exoplanets, for which high
brightness contrast prevents precise observations. JWST is the first facility with the sensitivity to probe the
variability and weather properties of these faint, cold brown dwarfs. We propose a 130-target survey-mode
NIRSPEC BOTS variability monitoring study of isolated T8-9 and Y dwarfs. Only one late T and one Y dwarf
have been monitored with JWST; this will be the first systematic search for variability in cold brown dwarfs,
which will yield: 1. The first measurement of variability occurrence rate for cold atmospheres shaped by
sulfide and water vapor clouds. Measuring variability occurrence rate is critical for robust atmospheric
modeling, as it provides insight into the homogeneity of atmospheric structures. For example, classes of
objects with patchy clouds will have a high variability occurrence rate while classes with no or uniform cloud
cover will not. 2. Characterization of 3D atmospheric structure for objects with detected variability, thanks to
the wide wavelength range covered by these observations 3. In-depth spectral retrieval studies for all targets
observed based on the high S/N spectra obtained, even in the case of a null variability detection. Retrieval
studies will reveal detailed atmospheric structure, including cloud properties, abundances and thermal
profiles. Even a single survey observation will deliver publishable results.
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ID: 11751

Program Title: Increasing the sensitivity of all high-contrast imaging through physics-based
PSF subtraction and automatic differentiation

Principal Investigator: Ferrer-Chavez, Rodrigo

PI Institution: Northwestern University

We propose to re-process all exoplanet direct-imaging observations (NIRCam and MIRI) with a new
physics-based PSF subtraction algorithm enabled by machine learning optimization tools to increase the
exoplanet detection sensitivity. Early results of this method on NIRCam data have shown improvements by
at least a factor of 3 in exoplanet detection sensitivity relative to traditional algorithms. This proposal will 1)
re-process all high-contrast NIRCam observations, particularly those aiming to image young, low mass giant
planets for the first time (4050, 5835, 6005) and increase their sensitivity to mass ranges and orbital
separations previously inaccessible, 2) extend the method to MIRI to re-process high-contrast MIRI
observations with improved sensitivity and higher precision astrometry and photometry, and 3) build an
open-source tool to make this framework available to the community, paving the way its application in future
JWST high-contrat imaging and other JWST modes.

Proposal Category: GO

Scientific Category:  Solar System Astronomy

Alternate Category: None

ID: 11776

Program Title: Mysterious Origins of D-Type Asteroids

Principal Investigator: Martin, Audrey

PI Institution: California Institute of Technology

The Solar System's early dynamical evolution was marked by giant planet migration that scattered small
bodies to the inner Solar System, including primitive D-type asteroids. The modern distribution of these
asteroids informs dynamical models, assuming all the inward-scattered D-types formed in the same place
and thus have the same starting regolith composition. Of note, there are three lines of evidence that are
inconsistent with this base assumption: (1) There are inner belt D-types that could not have been
dynamically scattered so far inward from the outer Solar System (Levison et al., 2009; DeMeo et al., 2014).
(2) A subset of high-albedo D-types are spectroscopically similar to enstatite achondrites, a meteorite type
that could not have come from a primitive asteroid (Rider-Stokes et al., 2025). (3) D-types in the Cybele
region (the outermost region of the asteroid belt) are more similar to Jupiter’s Trojans and Hilda population
compared to D-types in the outer and middle main belt (Lagerkvist et al., 2005). We propose to observe
eight D-type asteroids with the MIRI/MRS instrument to answer the question: Did all D-Types form together?
We plan to identify silicate minerals and determine the Mg# using mid-infrared features in the 10-, 18-, and
24-micron regions, and compare new JWST spectra to the few mid-infrared spectra of D-types that were
observed with the Spitzer Space Telescope.
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ID: 11779

Program Title: Stalled Giants as a Key to Understanding Runaway Gas Accretion

Principal Investigator: Chachan, Yayaati

PI Institution: University of California - Santa Cruz

With the advent of JWST, our inventory of gas giant atmospheric observations is growing rapidly in breadth
and depth. However, a simple question that underlies our understanding of planet formation remains
unanswered: Why do some planets undergo runaway gas accretion and others do not, remaining "stalled"
and resulting in a constant occurrence rate distribution between Neptune and Saturn? Here we propose
atmospheric observations of five ““stalled giants", planets with masses between 30-80 Earth masses that did
not grow to Jupiter's mass; our sample includes all of the feasible targets around FGK stars and increases
this sample from one to six total. Measuring these planets' atmospheric compositions from major carbon and
oxygen bearing species will allow us to pinpoint what stalled their gas accretion -- was it solid accretion
(leaving the envelope enriched) or gap opening (leaving the envelope likely stellar in metallicity)? Measuring
their atmospheric compositions will additionally reveal how metals are distributed in their interiors, which bulk
planet metallicities do not constrain. In mass space, stalled giants" correspond to the diffuse cores of the
Solar System giants, so their atmospheric characterization will additionally reveal whether such highly
enriched envelopes can be a result of formation and persist over Gyr. Overall, this proposal will provide
critical empirical constraints for giant planet formation theory both within and outside of the Solar System.
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ID: 11793

Program Title: The Composition and Origins of the Main-Belt Asteroids

Principal Investigator: de Kleer, Katherine

PI Institution: California Institute of Technology

JWST is enabling significant advances in our understanding of planet formation through measuring the
composition of silicates and ices in protoplanetary disks. The same signatures that are utilized to study disks
also provide diagnostic information on the surface compositions of the asteroids, which are the remnant
materials left over from our Solar System’s own protoplanetary disk phase. Unraveling the processes that
took place in our protoplanetary disk, and placing it in the context of our extrasolar neighbors, requires
understanding the detailed composition of the asteroids. However, the majority of information available
to-date is at visible to near-infrared wavelengths, which contain limited true compositional information for the
majority of asteroids. We propose a comprehensive spectroscopic study of asteroid surface composition
spanning 49 objects including all spectral types represented in the asteroid belt. Spectra at 5-25 microns
from MIRI/MRS will reveal precise silicate compaosition, while spectra at 2.5-4 microns from NIRSPEC (for a
subset of targets) will reveal the presence of hydrated and ammoniated minerals and organics. These data
will be used to answer questions about the condensation region of objects within our protoplanetary disk,
and the processes of volatile incorporation, melting, and differentiation in the planetesimals.
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ID: 11799

Program Title: Tracing Saturn’s elusive evolution with interior and atmospheric clues from
its young analog TWA 7 b

Principal Investigator: Malin, Mathilde

PI Institution: The Johns Hopkins University

The discovery of TWA 7 b offers an unprecedented opportunity to directly characterize the lowest-mass
giant exoplanets ever imaged. This young, Saturn-mass planet (~0.3 MJup; 6 Myr) orbits at 52 AU within
the gap of a debris disk, making it a unigue and groundbreaking target for atmospheric spectroscopy. We
propose MIRI-MRS observations to obtain its 5-18 microns spectrum, near the peak of its thermal emission,
enabling the simultaneous detection and precise measurement of multiple molecular features. These
observations will probe the atmospheric chemistry and disequilibrium processes of a cold exoplanet in a
previously unexplored regime of mass and age, bridging the gap between Solar System giants and directly
imaged exoplanets. They will also allow the first direct comparison of the mass—metallicity relationship in this
low-mass range, providing a direct link to the population of transiting planets, and offer a unique opportunity
to study a Saturn-like planet at an early stage of its evolution. Atmospheric—interior models will enable
measurement of the planet’s core mass, directly testing interior structure scenarios (fully adiabatic versus
layered convection) and offering insight into the processes shaping Saturn-like planet evolution, including
the long-standing mystery of Saturn’s present-day luminosity. MIRI-MRS observations will also capture the
spectrum of the central star and its unresolved inner disk, revealing the inner disk’s composition and
structure. Together, these measurements represent a major step toward understanding the formation,
structure, and early evolution of low-mass gas giants.

187 2026-03-10



JWST Cycle 5 Abstract Catalog

Proposal Category: GO

Scientific Category: Gas, Dust and the ISM

Alternate Category: Stars and Stellar Populations

ID: 11816

Program Title: Solving the enigmatic nature of argonium in the Crab Nebula

Principal Investigator: Jacob, Arshia

PI Institution: University of Cologne

For over half a century, the Crab Nebula has served as a critical laboratory for discoveries about supernovae
and their remnants. Yet, considerably less attention has been paid to the gas surrounding the synchrotron
nebula-an unusually complex and energetic environment. The survival of ArH+ emission here was
unexpected, as this ion typically traces diffuse, predominantly atomic gas in the ISM. Chemical modeling
suggests that ArH+ in the Crab originates in denser material exposed to an exceptionally high cosmic-ray
ionization rate, raising a key question: does the emission arise from dense H2-bearing knots or from more
diffuse, expanding gas? To address this, we propose high-resolution spectroscopic observations of ArH+'s
chemical precursors, [Ar II] and H2, using JWST’s MIRI/MRS and NIRSpec instruments. ArH+ likely arises
from a thin layer where Ar+ and warm H2 coexist under strong cosmic-ray irradiation. The high spatial and
spectral resolution's provided by JWST are essential for resolving the filaments and disentangling their
distinct kinematics. These measurements will probe a highly energetic and largely unexplored regime of
interstellar chemistry. By tracing the origin of ArH+ in the Crab, our study will reveal how cosmic rays
propagate and interact with multi-phase gas in young remnants, processes that underpin particle-driven
chemistry across the Universe. Owing to its proximity, the Crab Nebula also serves as a spatially resolved
analogue of the cool-core filaments in galaxy clusters, where similar cosmic-ray—driven processes are
thought to shape the thermal and chemical balance of the gas.
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ID: 11827

Program Title: Probing the Faintest Fast Radio Burst Host Galaxy with JWST

Principal Investigator: Bhardwaj, Mohit

PI Institution: Indian Institute of Technology Kanpur

Fast radio bursts (FRBs) are brief, energetic radio flashes originating from distant galaxies, yet the nature of
their sources remains unknown. Studying their host galaxies provides vital clues about their origins,
energetics, and environments. While most localized FRBs are associated with relatively bright galaxies, the
recently discovered FRB 20240512A stands out: it is precisely localized to an exceptionally faint galaxy,
unresolved in ground-based imaging and undetected in deep optical stacks down to r > 27.3 AB mag. This
makes it the faintest known FRB host candidate to date. We propose JWST NIRCam imaging and NIRSpec
spectroscopy to determine the redshift and physical properties of this host. The combination of JWST's
sensitivity and spatial resolution is uniquely suited to detect and characterize this faint galaxy, where even
state-of-the-art ground-based facilities fall short. Confirming the redshift will anchor the FRB’s energetics and
contribute a crucial new data point to the Macquart relation. Spectroscopy will further reveal whether this
host is a metal-poor dwarf galaxy, a dusty compact starburst, or a quiescent low-mass system—shedding
light on the diversity of FRB birth sites. This program targets the faintest possible regime of FRB hosts and
demonstrates the unparalleled role JWST can play in studying the hidden corners of the transient universe.
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ID: 11831

Program Title: FOURCAST: FOUR-planet Comparative AtmoSpheric Escape in a
benchmark young multi-planet system

Principal Investigator: Barat, Saugata

PI Institution: Massachusetts Institute of Technology

The existence of the radius-valley strongly advocates for early atmospheric mass loss (<100 Myr timescale)
processes which sculpt the sub-Neptune population. Although there are two competing theories which can
explain the exoplanet demographics equally well, it is difficult to determine which mechanism dominates at
young ages due to large model uncertainties (mass loss efficiency, stellar flux) and existing challenges of
measuring atmospheric mass loss rates in young planets from the ground (limited baseline, low precision,
high vsini of young stars). We propose an experiment to leverage the high precision and longer baseline
observations of JWST to observe transmission spectra of two young planets in the same young (20-30 Myr
old) system: V1298 Tau b and e with NIRISS SOSS. Identical observations of of two inner planets in the
same system have revealed strong He triplet and H-Paschen alpha planetary absorption features,
highlighting the necessity of higher precision and baseline coverage compared to ground based studies to
resolve stellar and planetary signals in time. This will allow us to constrain and compare mass loss rates
between four planets with shared evolution history. These observations will allow us to test the impact of
mass loss processes across an order of magnitude of stellar insolation and distinguish between competing
theories of early mass loss (photoevaporation v/s core-powered mass loss) through its dependence on
orbital distance, and determine the final outcome for these sub-Neptune progenitors (mini-Neptunes or
stripped rocky cores).
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ID: 11856
Program Title: Does the wide-separation lensed quasar SDSS J1326+4806 host a dual
AGN?

Principal Investigator: Sharon, Keren

PI Institution: University of Michigan

The wide separation lensed quasar, SDSS J1326+4806 (z=2.08), was recently imaged by JWST and HST.
Its host, which in ground-based observations is dominated by the light of the quasar, is revealed in the
high-resolution space data to be a resolved face-on spiral galaxy. A second compact source is visible in both
images of the lensed quasar host, in projected distance of only 1.5 kpc from the central quasar. This
program aims to obtain spectroscopy of the host galaxy, to determine whether the second source is an
active galactic nucleus (AGN) and quantify its variability. If confirmed, this would be the closest-separation
dual AGN known at z>0.5 -- two supermassive black holes caught just before they become gravitationally
bound and coalesce into a single black hole through emission of low frequency gravitational waves. The
data collected in this program will lead to a comprehensive study of the host galaxy at sub-kpc scales,
benefitting from the magnification boost of strong gravitational lensing.
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ID: 11861

Program Title: Resolving the interplay between massive star winds and hard ionizing
radiation with strong lensing at Cosmic Noon

Principal Investigator: Senchyna, Peter

PI Institution: Carnegie Institution of Washington

The growing population of z>6 galaxies with detections of perplexing emission in highly-ionized gas has
highlighted glaring deficiencies in our understanding of massive star populations in the early Universe.
Spatially resolved observations of gravitationally lensed arcs at intermediate redshifts represent a critical
opportunity to dissect massive stars and their resolved feedback over wavelengths and at a fidelity and
spatial resolution inaccessible at higher redshift. And moreover, some Cosmic Noon galaxies host stellar
populations closer in scale and environment to those at Cosmic Dawn than can be found in the local
Universe. Here we propose deep NIRSpec/IFU spectroscopy probing the rest-optical of a bright lensed
galaxy with a remarkable combination of signatures of intermixed highly-ionized gas and hot stellar winds.
These observations will map out these gas and massive star tracers together, providing unique insight into
the ionizing agents responsible for similar nebular emission at higher-z. The rest-optical data will also
constrain unique stellar wind signatures only available in the optical that can diagnose the detailed physics
shaping the massive stars in this galaxy, and which have only recently been constrained for the first time in
one other galaxy at a similar redshift. Confronting our models for stars and their feedback with these
observations will provide insight crucial to correctly interpreting and modeling nebular signatures of
ionization and enrichment out to Cosmic Dawn.
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ID: 11864

Program Title: Into the red: characterizing the mid-infrared emission of the circumplanetary
disk around PDS70 c

Principal Investigator: Blakely, Dori

PI Institution: University of Victoria

Several challenges have so far prevented the investigation of the mid-infrared thermal emission of the
circumplanetary disk (CPD) around PDS70c: angular resolution, thermal background and contrast. Here we
propose to overcome all of them by combining for the first time the capabilities of the MIRI Imager with
Kernel Phase Imaging (KPI), a state-of-the-art technique able to achieve 0.5 lambda/D angular resolution.
Our observations aim at detecting and measuring the thermal emission from the CPD in F560W and F770W
(5.6 and 7.7 um), for the first time pushing its SED redwards of 5 um. At these wavelengths the CPD flux is
dominating over the atmosphere’s, providing tight constraints on its temperature and emitting surface, which
can be used to constrain the size of the inner cavity and the accretion mechanism. Coupled with existing and
upcoming ALMA observations, these data will enable the first radiative transfer calculations of a CPD.
Demonstrating the synergy between MIRI and KPI is essential in order to enable the exploration of the
innermost regions of planetary systems at moderate contrasts, opening a new observing window into a
parameter space neither coronagraphy nor normal imaging can access.
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ID: 11867

Program Title: JWST Imaging of GRB Host Galaxies at z=6-9

Principal Investigator: Harikane, Yuichi

PI Institution: University of Tokyo, Institute of Cosmic Ray Research

Long Gamma-ray bursts (GRBs) are powerful probes of the early universe thanks to their remarkable
brightness. Many GRBs have been spectroscopically and photometrically identified at high redshifts, up to
z~9.4, through observations of their afterglows with optical and near-infrared ground-based telescopes.
Since GRBs originate from the deaths of massive stars whose lifetime is short, the evolution of the GRB
formation rate should generally follow the cosmic star formation rate (SFR) density measured from deep
galaxy surveys. However, at high redshifts, GRB-based SFR densities show a significant discrepancy when
compared to those measured from observed galaxies in these surveys. The physical origin of this
discrepancy remains unclear, since the properties of GRB host galaxies at z>6 are poorly understood,
leaving this issue unresolved for over a decade. In this proposal, we aim to conduct deep NIRCam imaging
observations targeting 10 GRBs at z=6-9. Our goal is to detect the UV continuum of the host galaxies or, in
the absence of a detection, establish stringent upper limits down to M_UV=-16.4 mag (3sigma) in the most
sensitive NIRCam band, F150W2. Additionally, observations with the longer-wavelength
F277W/F356W/F444\W bands will allow us to investigate the degree of extinction and dust-obscured star
formation. Even non-detections would suggest that GRBs at z>6 (and the bulk of star formation) occur in
extremely faint galaxies that are missed in the deep galaxy surveys. Based on these results, we will
characterize the SEDs of the host galaxies of GRBs at z=6-9 and discuss the origin of the tension between
the GRB-based and galaxy-based cosmic SFR densities.
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ID: 11868

Program Title: Confirmation of Directly Imaged Exoplanets around Nearby White Dwarfs

Principal Investigator: Poulsen, Sabrina

PI Institution: University of Oklahoma Norman Campus

In cycle 2, JIWST/MIRI observed 56 nearby white dwarfs. Of these publicly available observations, we have
identified 14 directly imaged candidates around 11 white dwarf hosts whose shape and color are consistent
with ~1-10 MJup companions. We propose single-band MIRI F1500W imaging to confirm these candidates
by searching for common proper motion. While background dusty galaxies remain a non-negligible
contaminant, only a second epoch can determine their true nature. If confirmed, these objects would form
the first statistically meaningful sample of moderately separated giant planets around white dwarfs and
would provide prime targets for atmospheric characterization and benchmarks for cooling/evolution models
in the cold, old regime. If the candidates prove to be background sources, the resulting upper limits will
significantly tighten occurrence constraints and challenge current assumptions about post-main-sequence
planetary survival.

Proposal Category: AR
Scientific Category: Supermassive Black Holes and Active Galaxies
Alternate Category: Nearby Galaxies to Cosmic Noon

ID: 11869
Program Title: SPROUT: Linking Parsec-Scale Physics to the Assembly of the First
Galaxies

Principal Investigator: Gutcke, Thales

PI Institution: University of Hawaii

JWST has revealed that even faint, low-mass galaxies at z>6 are surprisingly abundant, metal-enriched, and
structurally complex—challenging our understanding of star formation, feedback, and black-hole growth at
Cosmic Dawn. To explain these discoveries, SPROUT will develop and apply a hew generation of
ultra-high-resolution cosmological simulations that resolve, rather than parameterize, the key physical
processes governing galaxy formation. At parsec-scale resolution, the simulations will follow individual
supernovae, stellar radiation, cosmic rays, and metal enrichment from the first (Population~IIl) stars to the
emergence of galaxies and intermediate-mass black holes. Dwarf galaxies pose a timely and compelling
avenue. Every galaxy began its life as a dwarf, making them the natural “sprouts” of cosmic structure. They
are the first sites of star formation and the most computationally accessible laboratories for testing galaxy
formation physics today. The project will shine a light on the the physics driving the rapid enrichment seen in
JWST galaxies, provide evolutionary pathways from star forming clumps to proto-globular clusters, predict if
Little Red Dots can emerge from stellar mass black hole seeds in dense dwarf galaxies and constrain the
contribution of dwarf galaxies to the photon budget of Reionization. The detailed simulations outputs will be
postprocessed to mock NIRCam imaging and NIR-Spec spectra, enhancing the comparison and legacy
value of JWST data for the next decade.
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11883

Opening a New Window on Globular Cluster Formation with Strong Lensing
at z=2

Principal Investigator: Whitaker, Katherine

PI Institution:

University of Massachusetts - Amherst

Globular clusters (GCs) are ancient relics of galaxy formation, yet their origins remain elusive due to large
age uncertainties, early disruption, and dynamical evolution over >10 Gyr. JWST now makes it possible to
detect their progenitors directly at high redshift. We propose deep NIRSpec/IFU spectroscopy and
complementary NIRCam imaging of the extremely magnified (mu>150) z=1.95 galaxy MRG-M0138 - the
most powerful laboratory yet for probing GC formation. These observations will reach ~1075 Msun clusters
(an order of magnitude below previous limits) and deliver the first spectroscopic measurements of the ages
and metallicities of typical GCs at cosmic noon. For the brightest few, we will search for abundance
anomalies (e.g., nitrogen enhancement via CN/CH absorption bands). Intriguingly, MRG-M0138 also hosts
an overabundance of “too-massive” (>10"7 Msun) compact clusters, reminiscent of similar JWST
discoveries, whose nature - whether genuinely massive GCs, ultra-compact dwarfs, or younger systems with
overestimated masses - remains unknown. New NIRCam rest-U and Pa-beta imaging will refine metallicity
and age diagnostics across the full population. Together, this program will establish the first spectroscopic
foundations for understanding both normal and extreme GC candidates at high redshift, anchoring future
studies of cluster formation and evolution.
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ID: 11892
Program Title: JWS3: Deep rest-optical spectra for an unbiased sample of galaxies at 3 <
z<9

Principal Investigator: Belli, Sirio

PI Institution: Universita di Bologna

Our understanding of galaxies in the epoch of reionization has been transformed by JWST through deep
imaging campaigns, wide spectroscopic surveys with low sensitivity or resolution, and high-quality
spectroscopic follow-ups for small, pre-selected samples. It is now time to invest in deep medium-resolution
spectroscopy for a large, unbiased sample of high-redshift sources, which will enable a statistically robust
study of the general galaxy population. The JWST Single-Shutter Survey (JWS3) will obtain deep rest-frame
optical spectra for a representative sample of 600 galaxies carefully selected from medium-band photometry
in order to uniformly cover the redshift-magnitude space over 3 <z < 9. The combination of deep
spectroscopy and large sample size is made possible by the use of a novel observing strategy with the
NIRSpec MSA, where each target is observed using a single microshutter. The JWS3 observations will have
an immediate impact on our understanding of several topics: 1) the evolution of scaling relations (such as
the main sequence) and their scatter, which is a direct probe of star formation burstiness; 2) the first
generation of massive galaxies, via the reconstruction of their past star formation history and the detection of
multi-phase outflows; 3) the incidence of supermassive black holes in the broad galaxy population and the
relation between black hole mass and stellar mass. The legacy value of these observations goes well
beyond the science goals listed above, making JWS3 the reference comparison sample for years to come.
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ID: 11908

Program Title: Probing the M-sigma Relation in the Intermediate-Mass Black Hole Regime
with Off-Nuclear TDEs

Principal Investigator: Guolo, Muryel

PI Institution: The Johns Hopkins University

We aim to test the extension of the black hole-host galaxy M_{BH}-\sigma_{\star} relation into the
intermediate-mass black hole (IMBH) regime using two exceptional off-nuclear tidal disruption events
(TDEs), 3XMM J2150-05 and EP20240222a. These transients, hosted by ultra-compact dwarfs, exhibit
thermal X-ray spectra and luminosities consistent with accretion onto 10"{4}-10°{5} M_{\odot} black
holes—among the most compelling IMBH candidates known. We will use JWST/NIRSpec high-resolution
spectroscopy to measure the stellar velocity dispersions of their hosts from CO absorption features, and
NIRCam multi-filter imaging to resolve their morphology, effective radii, and stellar masses. Together, these
observations will provide the first direct constraints on the stellar environments of accreting IMBHs and
determine whether the M_{BH}-\sigma_{\star} relation—central to our understanding of black hole—galaxy
co-evolution—extends into the low-mass regime, while revealing the stellar conditions that foster IMBH
formation and growth.

Proposal Category: GO

Scientific Category: Gas, Dust and the ISM

Alternate Category: Supermassive Black Holes and Active Galaxies

ID: 11926

Program Title: A Complete Accounting of Molecular Gas and AGN/Starburst Heating in
Local Galactic Nuclei

Principal Investigator: Teng, Yu-Hsuan

Pl Institution: University of Maryland

We propose MIRI-MRS observations of three nearby galaxy centers (NGC 3351, 3627, and 4321) with
distinct nuclear environments ranging from pure starburst to active galactic nuclei (AGN). We aim to capture
the full H2 rotational ladder, S(1)-S(8), to directly trace the warm and CO-dark molecular gas at 30-pc
resolution. Our sample are selected to ensure the best physical resolution for combined (cold and warm) H2
analyses, based on robust CO and cold H2 mass measurements at MIRI-comparable resolutions. We will
jointly model the cold and warm molecular phases to map H2 temperature, mass, and kinematics in the
circumnuclear disks (i.e., within 300 pc) of these galaxies. Together with the complete ALMA dataset of CO
rotational ladder, our proposed observation will 1) quantify the spatial extent and impact of AGN/starburst
heating, 2) measure the full molecular gas reservoir and excitation conditions, and 3) reveal CO-dark gas
fractions and feedback imprints in circumnuclear regions. We will establish the first cloud-scale connection
between cold and warm molecular gas across a variety of local galactic nuclei, providing key insights into
how star formation and AGN activities shape and regulate the molecular ISM.
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ID: 11933

Program Title: JWST spectroscopy of the next bright kilonova: mapping heavy element
nucleosynthesis

Principal Investigator: Gillanders, James
PI Institution: University of Oxford

Many elements heavier than iron are thought to be synthesised by the rapid neutron-capture process
(r-process), but which environments have the appropriate temperatures, energies and free neutron fluxes
has long been a mystery. In recent years, it has become clear that neutron star mergers produce radioactive
r-process elements that power thermal kilonovae, which subsequently decay into stable isotopes of the
heavy elements that we see around us today. The question of whether such kilonovae are the dominant
source of trans-iron nuclei remains open. Near-infrared spectra of two kilonovae (one associated with a
gravitational wave detection and both with a gamma-ray burst) contain spectral features that resemble
emission lines from optically thin ejecta, but further examples are urgently required to map their diversity,
and better establish feature identifications. New developments in atomic data calculations for heavy
elements and non-LTE radiative transfer models allow us to calculate realistic synthetic spectra for kilonovae
in the nebular regime. Predictions of strong, forbidden line transitions provide testable model predictions
which can quantify the composition of the merger ejecta, and constrain hydrodynamic simulations of neutron
star mergers. Only JWST has the sensitivity and spectral wavelength coverage in the infrared to test these
simulations. We propose a non-disruptive ToO for three epochs of spectroscopy of a kilonova to compare
with sophisticated spectral synthesis models. We will measure the elements formed in neutron star mergers,
thus quantitatively constraining their role in the chemical evolution of the r-process elements in the Universe.
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ID: 11940
Program Title: Toward the First Electromagnetic Detection of an Isolated Stellar-Mass
Black Hole

Principal Investigator: Sahu, Kailash

PI Institution: Eureka Scientific Inc.

Stellar-mass isolated black holes (IsoBHs) represent a long-predicted but largely hidden population of
compact objects drifting through the Galaxy. By accreting material from the ISM, they are expected to
produce faint electromagnetic emission spanning radio to gamma-ray wavelengths. Detecting such emission
would provide insights into the accretion physics and potentially provide a new window to reveal the hidden
population of dormant black holes in our Galaxy. OGLE-2011-BLG-0462 is the first and only confirmed
IsoBH, discovered through astrometric microlensing. With a mass of 7.15 solar mass and a distance of 1.5
kpc in the Sagittarius arm, OGLE-2011-BLG-0462 offers a unique opportunity to directly probe accretion in
an isolated environment. Recent Chandra observations yielded no X-ray detection, limiting the range of
possible models and motivating deeper exploration at longer wavelengths. Theoretical models suggest that
JWST/NIRCam observations provide the best chance to detect the accretion emission. For plausible ISM
densities and accretion rates, a 3.5-hour exposure should lead to a detection of the accretion signal in both
the SW and LW channels—potentially enabling the first-ever direct detection of radiation from an IsoBH.
Such a detection would mark a major advance in black hole astrophysics, offering clear insights into the
physics of accretion and the demographics of Galactic IsoBHs. With estimates suggesting ~35 IsoBHs within
50 pc of the Sun, JWST observations of OGLE-2011-BLG-0462 could establish a blueprint for discovering
this elusive population.
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ID: 11962

Program Title: Twinning: An Atmospheric Study of Twin Sub-Neptunes To Investigate
Carbon Chemistry, Aerosol Formation, and Photochemistry

Principal Investigator: Scarsdale, Nicholas

PI Institution: University of California - Santa Cruz

The understanding of the gaseous and aerosol chemistry of sub-Neptunes is a topic of intense scrutiny.
However, this understanding is complicated by numerous confounding variables: planet densities, stellar
types, ages, and more. Studies of similar planets in the same system allow us to fix these confounding
variables and study effects like stellar irradiation in isolation. Here, we propose a detailed investigation of a
pair of planets in the same system that have precisely measured masses and radii that are indistinguishable.
This presents a unique opportunity to investigate the role that stellar irradiation plays in driving sub-Neptune
carbon chemistry, aerosol formation, and photochemistry. HD 63935 b and ¢ are twin sub-Neptunes
receiving different irradiation and hence with different equilibrium temperatures (~900 and ~650K). We show,
via simulated observations of NIRSpec G395H, that we can measure carbon gases CH4 and CO2, and
correspondingly test models of thermochemical equilibrium. We simultaneously use NIRISS SOSS to
measure the H20 abundances and identify muting by hazes in order to assess the dependence of this
process on temperature. We hypothesize that spectral features in NIRISS will be muted in the cooler planet
but not the warmer, corroborating recent empirical evidence that aerosols dominate in exoplanet
atmospheres ranging from 400 to 700 K. Critically, our twin planets will allow us to perform a controlled
experiment and attribute these chemical and aerosol effects to irradiation alone. This uniquely informs the
role that irradiation plays in sculpting exoplanet atmospheres.
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ID: 11992

Program Title: Discovery of the first quantum-cooling star

Principal Investigator: Watson, Darach

PI Institution: University of Copenhagen, Niels Bohr Institute

White dwarfs crystallise as they cool. Reaching a low enough temperature, a white dwarf should,
theoretically, reach its Debye temperature and then later begin the Debye cooling stage, where quantum
effects start to dominate the lattice cooling. In this phase, the heat capacity drops as the cube of the
temperature, causing the white dwarf's temperature to suddenly decrease very rapidly. Such 'black dwarfs'
should be a significant class of cold stellar remnant in the Milky Way, but have never so far been found. The
massive white dwarf that is the companion to the radio pulsar PSR J2222-0137 is to date the coldest white
dwarf known. Its mass (1.32 Mo) and distance (268 pc) are extremely well-constrained from high-precision
radio timing data. However, deep HST optical imaging has failed to detect it, placing the temperature at
<3000 K. We propose here NIRCam imaging at 3.3 micron which, due to the low temperature of the source,
will be much more sensitive than the HST imaging, reaching blackbody temperatures down to 900 K. To cool
to temperatures significantly below 3000 K in the lifetime of the Galaxy, the source must have entered the
Debye cooling regime. Detection of the WD would be an astonishing result, implying late heating via an
unknown mechanism, and providing novel information on the properties of exotic dense matter under these
conditions, which are so far not well-understood. This observation would mark the first clear demonstration
of a white dwarf clearly affected by Debye cooling, demonstrating the first astrophysical object in this
guantum-cooling state of matter.
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ID: 11995

Program Title: Exploring the surface evolution of Centaurs: An empirical test of solar
system dynamical history

Principal Investigator: Wong, lan

PI Institution: Space Telescope Science Institute

Current theories of solar system evolution posit that the Kuiper belt objects (KBOs) and Jupiter Trojans
share a common outer solar system origin. However, recent JWST observations have presented a
conundrum: while KBO spectra show a rich array of spectroscopic features, Trojan spectra are mostly
featureless. In order to reconcile this discrepancy within our current understanding of solar system history,
some process must have altered the Trojans' surfaces during their inward migration. Centaurs -
inward-scattered KBOs on orbits that cross the giant planet region - are the ideal proxy population for
addressing this question. JWST spectra of Centaurs hint at a progression in spectral shape that bridges the
gap between the surface properties of KBOs and Trojans. Specifically, a handful of low-perihelion Centaurs
show starkly attenuated features when compared to the more distant Centaurs and KBOs, suggesting that
thermophysical processing of the surface may be the key to explaining the Trojans' muted spectral features.
However, the current sample of close-in Centaurs is limited by small number statistics and size-dependent
selection biases. To properly investigate this emergent trend, we propose to obtain NIRSpec PRISM mode
spectra of 8 additional Centaurs. By confirming the signal of thermal evolution in the spectral features of
close-in Centaurs, we will obtain a definitive explanation for the discrepant KBO and Trojan spectra, which
would serve as a powerful empirical validation of current dynamical instability models of solar system
evolution.
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ID: 12063

Program Title: The Birth of a Cluster: A NIRSpec Survey of an X-ray Detected
Proto-Cluster at z~5.7

Principal Investigator: Bogdan, Akos

PI Institution: Smithsonian Institution Astrophysical Observatory

JADES-ID1 is the highest-redshift (z ~ 5.7) X-ray-emitting proto-cluster known, seen merely ~1 Gyr after the
Big Bang. Deep JWST imaging reveals a highly significant galaxy overdensity (66 candidate members) with
a halo mass of log M ~ 13.3 Msun. Ultra-deep Chandra imaging reveals spatially extended soft X-ray
emission co-spatial with the JWST galaxy overdensity, consistent with shock-heated intracluster medium
(ICM). To transform this exciting detection into a physical portrait of early cluster assembly, we propose a
NIRSpec MOS program to obtain systemic redshifts and rest-frame optical diagnostics for the full
JADES-ID1 candidate list plus filler targets. In this program, we will (1) deliver a secure membership census
and revise halo mass estimates, (2) map line-of-sight kinematics to identify subgroups and constrain
dynamical assembly, (3) quantify environmental quenching by measuring H alpha (and H beta where
available) as a function of radius and velocity offset, and (4) trace chemical enrichment and AGN incidence
from rest-frame optical line ratios and broad-line diagnostics. The proposed observations will connect galaxy
evolution to the formation of the ICM at the cosmic dawn and provide a solid reference for models of the
earliest phases of cluster formation.
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ID: 12071

Program Title: An Elusive Dust Factory at Work: Tracing real-time dust and molecule
formation in a giant star merger

Principal Investigator: Karambelkar, Viraj
PI Institution: Columbia University in the City of New York

Eruptions from stellar mergers involving giant stars are predicted to be prolific dust factories contributing
significantly to the cosmic dust budget. Yet these events have remained largely hidden for decades due to a
lack of sensitive infrared searches. The only confirmed giant-star merger erupted over twenty years ago and
was discovered only retrospectively in archival data. It was later found to have produced a dust yield rivaling
core-collapse supernovae, but its early molecule and dust formation phases were entirely missed. We have
now discovered the second giant star merger in an ongoing search for mid-IR explosions using the
NEOWISE survey. Unlike its predecessor, this source has been caught at an early phase, with recent mid-IR
photometry indicating that dust formation has just begun. This presents an unprecedented opportunity to
trace molecular and dust formation in a highly dust-productive environment from early times. Here, we
propose a monitoring campaign with JWST in Cycle 5, 6, and 7, combining NIRSpec to characterize
molecules such as CO, SiO, water-vapor, and potentially water-ice, MIRI LRS spectroscopy to detect the
seeds of oxygen-rich dust, and long-wavelength MIRI imaging to trace the coldest dust components. These
observations will trace the evolution of silicate dust formation in a giant star merger, and test models of
oxygen-rich dust formation and common-envelope evolution. With dust formation already underway,
deferring the initiation of this campaign to future cycles risks entirely missing out on the early dust-forming
phase of this likely once-in-a-JWST-lifetime event.
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ID: 12088

Program Title: Unveiling the Nature of an Unusual Dark Matter Subhalo in the Strong
Lensing System SDSSJ0946+1006 with JWST

Principal Investigator: He, Qiuhan

PI Institution: Durham University

We propose JWST/NIRCam multi-band imaging of the strong lensing system J0946+1006 to determine the
nature of a previously deteced low-mass subhalo. Gravitational lensing analyses of this system have
revealed a subhalo that is consistent either with an anomalously compact subhalo that challenges the cold
dark matter (CDM) model, or with a standard CDM subhalo hosting a faint dwarf galaxy. Current lens
analyses cannot distinguish between these scenarios due to modelling degeneracies. Our proposed
observations will bypass these complexities using direct colour measurements: if the subhalo indeed hosts a
dwarf galaxy, its stellar emission will show colours distinct from the lensed background source. Deep
imaging with three NIRCam filter pairs will yield a decisive result: (1) Detection of a colour signal would
confirm a satellite galaxy in the subhalo's center, enabling the first joint constraint on the stellar and dark
matter components of an extragalactic subhalo of ~ 10"9 Msun through combined lensing and stellar
population synthesis. This would provide a key benchmark for galaxy formation at the lowest mass scales
and establish a framework for future surveys; 2) Non-detection of subhalo light would place stringent limits
on its baryonic content, implying an extreme dark halo concentration inconsistent with CDM and motivating
alternatives, such as self-interacting dark matter. This high-impact, low-risk programme leverages JWST's
unprecedented imaging sensitivity and resolution in the near-infrared to deliever a definitive test of subhalo
physics and the small-scale nature of dark matter.

Proposal Category: AR

Scientific Category: Exoplanet Atmospheres and Habitability

Alternate Category: None

ID: 12090

Program Title: Chemical Modeling for Ultra-cool Brown Dwarfs and Giant Planets

Principal Investigator: Barman, Travis

PI Institution: University of Arizona

JWST is a phenomenal tool for studying the coldest exoplanets and ultra-cool brown dwarfs. Soon the study
of exoplanet and brown dwarf atmospheres with temperatures that overlap those of the solar system planets
will be routine. The atmosphere models we use to interpret JWST observations rely on chemical models that
form the bridge between the absorption features we measure and the element abundances we seek.
Motivated by model-observation discrepancies revealed by JWST spectroscopy, this proposal focuses on
improving the modeling of disequilibrium chemistry driven by vertical mixing and height-dependent element
abundances established by condensation.
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ID: 12098

Program Title: AT2018cow: A Unique Laboratory for Super-Eddington Accretion and
Black-hole Growth

Principal Investigator: Ho, Anna

PI Institution: Cornell University

Black-hole accretion via a disk plays a fundamental role in astronomy. In the past decade, a number of
accretion-powered systems have been discovered that defy standard models, motivating new frameworks
for disk evolution that accurately treat the poorly understood regime of super-Eddington accretion. An ideal
test case for new disk-evolution models is AT2018cow, an accretion-powered transient in a galaxy only 60
Mpc away. We propose to observe AT2018cow's accretion disk using JWST and HST. We will model the
newly observed UVOIR SED, together with existing X-ray observations, using a new framework for the
long-term evolution of accretion disks that takes super-Eddington accretion into account. The observations
and modeling will enable us to both refine the modeling framework and infer the black-hole mass (a key
degeneracy between competing progenitor models). JWST/NIRCam is essential because its angular
resolution will enable AT2018cow to be separated from the background much better than the existing HST
measurements. NIRCam's NIR sensitivity also has the potential to detect an underlying compact cluster,
which would further help distinguish between progenitor scenarios and enable the cluster contribution to be
jointly modeled with the accretion disk emission. A newly formed accretion disk in a very nearby system that
underwent super-Eddington accretion is a rare opportunity: AT2018cow is a unique probe of a poorly
understood regime of accretion physics that is likely critical for understanding massive BH growth at high
redshift, as well as for determining the progenitors of new transient classes.
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ID: 12108

Program Title: Probing the origins and evolution of water-rich asteroids using the targets of
the Emirates Mission to the Asteroid belt

Principal Investigator: Arredondo, Anicia

PI Institution: Southwest Research Institute

The science goal of the Emirates Mission to the Asteroid belt (EMA) mission is to "probe the origin and
evolution of water-rich asteroids". In alignment with this science goal, the three objectives of this proposal
are: 1) Determine if heliocentric distance is indicative of amount of hydration or if some evolutionary process
has occurred; 2) Determine if aqueous alteration processes are correlated with physical properties of
asteroids; and 3) Distinguish between hydrated (Cl, CM) or anhydrous (CV, CO) chondrites as analogue
materials. In the mid-infrared (MIR), primitive asteroid spectra present emission features indicative of
composition, hydration, grain size, and thermal properties. As the EMA targets are expected to be
water-rich, the three MIR spectral features we focus on in this proposal are the 6 um emission feature
indicative of molecular water, features in and adjacent to the 10 um emission plateau indicative of degree of
agueous alteration, and the Christiansen feature indicative of mineralogy. The bandpass, high spectral
resolution, and high SNR of JWST make detections of these three features possible.

Proposal Category: AR

Scientific Category: Supermassive Black Holes and Active Galaxies

Alternate Category: None

ID: 12116

Program Title: Line Radiative Transfer from Black Hole Envelopes: Detailed Models of
JWST Little Red Dots

Principal Investigator: Begelman, Mitchell

Pl Institution: University of Colorado at Boulder

The discovery of ubiquitous compact sources at high-redshift ("little red dots" or LRDSs) is one of the most
interesting early discoveries of JWST. Their red continuum color in the absence of dust, very broad emission
lines and lack of X-rays are qualitatively explained as an envelope of material accreting quasi-spherically at
a super-Eddington rate onto a growing central massive black hole. We propose to carry out the first radiative
transfer calculations of the continuum and line spectra from such configurations for comparison with rich
JWST spectra from a sample of LRDs. We will do this using non-LTE stellar atmospheres codes for fluid
backgrounds corresponding to low- and high-mass ("quasi-star") envelopes, and test the models using key
spectral diagnostics indicative of their physical properties which can be robustly measured from JWST data.
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ID: 12146

Program Title: Standard-ish Candles: Measuring SN la Luminosity Drift at z > 3

Principal Investigator: Pierel, Justin

PI Institution: Space Telescope Science Institute

The nature of dark energy is still one of the most confounding mysteries in astrophysics today, and the
upcoming Roman Space Telescope will seek to shed light on its redshift evolution using Type la supernova
(SN la) distances. That program will rely on SN la standardization at high-z being consistent with low-z, thus
anomalous distance measurements in the early universe could indicate evolving dark energy and/or
redshift-dependent SN la luminosity biases. Disentangling these effects is extremely difficult in the
dark-energy-dominated universe (z < 1.5), but by z > 2.5, dark energy is vanishingly small and the
Universe’s expansion history is simple. SNe la should closely follow the expected distance-redshift relation
in this range, and any deviations chould not be caused by dark energy and thus would require differences in
the SNe themselves. The first high-z spectroscopic SN la sample from JWST (2 < z < 4) indicates no such
bias at z~2 but a possible trend at z>3. This is beyond the reach of Roman to characterize, but would bias
the Roman SN la cosmology measurement by 0.05 mag when propagated to z < 1.5. Here, we propose to
add five z>3 SNe la to the high-z sample with high S/N spectroscopic and photometric measurements that
will both securely characterize any such luminosity bias, and enable the first detailed high-z spectroscopic
comparison studies to the low-z sample. Spectroscopically confirming SNe la at z>3 will only be possible
with JWST for the foreseeable future, giving each new addition to the sample enormous legacy value for
future analyses.
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ID: 12157

Program Title: MIRI Clarity: Uncovering the Mysteries of Water Worlds and Sub-Neptunes
in the Mid-Infrared

Principal Investigator: Benneke, Bjorn

PI Institution: University of California - Los Angeles

Recent JWST NIRISS and NIRSpec observations have revealed an unexpected compositional diversity in
the atmospheres of sub-Neptunes. As we move closer to the radius valley, the near-infrared observations
indicate a shift from hydrogen-dominated atmospheres to hydrogen-water miscible envelopes and finally to
water-dominated worlds. However, near-infrared observations remain plagued by detrimental overlaps
between molecular bands as well as problematic correlations with cloud properties, leading to multiple
possible interpretations for the nature of these planets. Here, we propose to overcome the limitations of
near-infrared observations by revisiting the five most favorable water worlds and sub-Neptunes with
molecular signatures using MIRI LRS mid-infrared spectroscopy. The proposed MIRI LRS observations will
build upon existing data and provide the critical missing piece necessary to make H20 and sulfur species
directly visible. This will allow us to understand the true diversity of the sub-Neptune population and the
materials from which these planets formed. This program's legacy will be a database of uniform, precise
0.6-12 um transmission spectra that will include archetypes of the most abundant types of planets in the
Universe.
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ID: 12159

Program Title: The geometry of the Universe seen by JWST through a rare small lens with
six multiply imaged sources

Principal Investigator: Bolamperti, Andrea

PI Institution: Max Planck Institute for Astrophysics

In the LambdaCDM cosmological model, the Universe is composed of 30% of baryons and DM
(Omega_m=0.3) and of 70% of the unknown Dark Energy, characterized by an equation-of-state parameter
w=-1. Recent results have challenged this scenario, finding values of w>-1 which radically change the way
the Universe has expanded over cosmic times. However, these parameters show degeneracies when
probed with standard methods, and independent, purely geometrical measurements are essential to test the
robustness of the cosmological models. Strong lensing systems in which several sources at different
redshifts are multiply lensed by the same deflector represent a solid, alternative probe to test the current
tensions. The ideal systems are group-scale lenses, whose mass can be modeled with a few parameters.
We propose pioneering NIRSpec IFU (R~1000) and NIRCam observations of SDSSJ0100, a unique group
at z~0.6 dominated by a central brightest group galaxy (BGG), which acts as a gravitational lens on five
background sources at three different redshifts. With the required observations, we will be able to
spectroscopically confirm the sixth lensed source, to constrain the internal kinematics of the BGG and
investigate the possible presence of one of the most massive black holes known at mid-z in its center, and to
photometrically select additional multiply imaged sources at higher redshift. With this key information, we will
build an extended lensing+dynamics model which will allow us to break degeneracies usually affecting
strong lensing studies, and to independently measure the values of the cosmological parameters with an
accuracy competitive with that from other standard techniques.
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ID: 12182

Program Title: A Phase Resolved Study of Mass Transfer in Brown Dwarf Binaries

Principal Investigator: Whitebook, Sam

PI Institution: California Institute of Technology

We propose near-infrared phase-resolved spectroscopy of two objects from a new, rare type of system ---
accreting brown dwarf binaries (aBDBS) --- to obtain critical measurements only accessible with JWST. We
will observe with NIRSpec across the near-infrared to do detailed, phase-resolved atmospheric retrieval,
which will allow us to study these systems' compositions and determine the masses of the brown dwarf (BD)
components. Mass transfer between substellar objects has not been seen before, and our two systems are
the first of their kind. We detected two strong candidates, ZTF J1239+8347 and ZTF J1444+4820 through
periodic variability searches in public Zwicky Transient Facility (ZTF) data. These systems exhibit extreme
optical and UV variability with short periods around an hour. This behavior is typically only found in systems
with compact objects. Since the photometric variability peaks in ultraviolet, the binary components’
atmospheres are detectable in the near-infrared spectrum at all times. This proposal is designed to efficiently
obtain all available near-infrared spectral information on these two new systems and characterize their
atmospheres and the accretion physics at work in full detail.
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ID: 12207

Program Title: NIRSPec mapping of the warm Disk Wind and icy envelope around an
archetypal protostar

Principal Investigator: Dougados, Catherine

PI Institution: Institut de Planetologie et d'Astrophysique de Grenoble

Disk winds launched by large scale magnetic fields have been recently suggested as major contributors to
the transport of angular momentum and mass in proto-planetary disks. These magnetic winds may explain
accretion in the low ionization regions of disks (the dead zone), still a major unsolved issue. JWST is playing
a major role in the quest for observational evidence of these disk winds and the test of alternative
explanations. The DG Tau B Class | protostar is a solar analog in the making, driving a rotating and velocity
stratified cold CO outflow mapped with ALMA. Recent JWST NIRSpec observations identfied a warm H2
layer nested between the hot inner jet and the cold CO outflow. This nested outflow structure is strongly
reminiscent of the radial stratification expected in disk winds. However, the envelope contribution cannot be
fully excluded. The central protostar also displays strong ice absorption signatures in its infrared spectrum.
We propose to complement archival JWST NIRSpec and MIRI observations of this prototypical Class |
source with currently missing NIRSpec-IFU data at 3-5 um, allowing to map both the CO gas and major solids
(C0O2, H20) in a single setup. This full set of observations will provide stringent constraints on the radial
stratification of the flow, critical to clarify its origin (MHD disk wind versus shocked cavity). Additionnally, they
will help establish the link between the natal envelope, disk and outflow solid components.
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ID: 12237

Program Title: A Definitive Transmission Survey of the Atmosphere of 55 Cnc e

Principal Investigator: Boehm, Victoria

PI Institution: Cornell University

We propose simultaneous observations of one transit of 55 Cnc e through JWST NIRISS/SOSS and HST
WFC3/IR G141 to resolve inconsistencies in its atmospheric spectrum. JWST dayside emission studies
have claimed detection of a high mean molecular weight (mmw) atmosphere rich in CO/CO2, at odds with
HST transmission study claims of a low mmw atmosphere rich in H2 and HCN. Systematic differences
between these instruments may be to blame, complicating efforts to interpret exoplanet atmospheres
through multi-observatory studies. However, 55 Cnc e is a tidally-locked lava world with evidence for dayside
variability, possibily originating from volcanic super-plumes or cloud condensation cycles. As a result, the
contrasting results between JWST and HST may be astrophysical, and could yield the first evidence of
spatial atmosphere variations due to extreme thermal and wind gradients, or the first evidence of
transmission variability due to atmospheric and/or geologic activity. Our study leverages the observing
power of both JWST and HST to confidently distinguish between all three of these scenarios, definitively
revealing the true nature of this standout tidally-locked ultra-short-period super-Earth.
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ID: 12264
Program Title: Cleaning Out the Archives: A Sweeping JWST Search for Dusty
Supernovae

Principal Investigator: Fox, Ori

PI Institution: Space Telescope Science Institute

Infrared (IR) observations of supernovae (SNe) at late times with the JWST are rapidly becoming a major
focus of stellar evolution studies. Previous Spitzer results revealed that many SN types exhibit extended IR
plateaus that persist for years to decades, yet the nature and heating source of the associated dust remain
poorly understood. Determining the origin of these long-lived IR emissions could provide key insights into
both the cosmic dust inventory and the mass-loss histories of evolved stars. JWST's unique combination of
sensitivity and mid-infrared wavelength coverage now enables detection and characterization of the cooler
dust components expected in diverse SN populations. Recent JWST observations have now uncovered
unexpectedly large quantities of cold dust, renewing interest in dust-formation processes across different SN
subclasses. Although several targeted JWST programs have begun to pursue this science, the limited
number of individual objects restricts broader trend analysis over time and type. A complementary
opportunity lies in the JWST archive: hundreds of serendipitous observations of nearby SNe (within 200
Mpc) will become public at the start of Cycle 5, providing a rich, untapped resource. Our preliminary
searches indicate that already multiple bright, dusty SNe have been captured in these datasets but remain
unanalyzed. We therefore propose an Archival Research (AR) program to systematically examine these
data for surviving dusty SNe or to establish upper limits. While the sample will be heterogeneous, it offers a
cost-efficient and low-risk pathway to substantially expanding the JWST SN dust database and to guiding
future monitoring campaigns.
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ID: 12267

Program Title: BLUEMOON - Benchmarking Luminous UV-Emitting Monsters Observed
from Oxygen to Nitrogen: lonizing Sources and ISM Conditions of z=8-15
Blue Monsters

Principal Investigator: Stark, Daniel

PI Institution: University of California - Berkeley

The discovery of luminous dust-free galaxies close to cosmic dawn has been one of the biggest surprises of
JWST's early science operations. The first detailed spectra suggested this population (also known as "blue
monsters") may be in the midst of strong bursts, with dense and nitrogen-enriched ISM conditions that are
nearly unprecedented at later epochs. However it is not clear whether these properties are representative
given the small existing datasets. Fortunately, over the last year, several major JWST programs have
assembled the first large spectroscopic samples of blue monsters, with redshifts ranging up to z=14.4.
However, the prism spectra are insufficient for detailed characterization. Here we propose to obtain deep
NIRSpec R=1000 rest-UV spectra of a representative sample of 10 UV-luminous galaxies between z=8.2
and z=14.4. Our galaxies are chosen to overlap with ongoing ALMA programs targeting [Oll]88um, with
several of our sources selected to be bright enough for absorption line spectroscopy. This program will
provide a major benchmark in our understanding of the ionizing sources and ISM conditions of the blue
monsters. The spectra will definitively reveal whether dense and nitrogen-enriched ionized gas is
commonplace. We will characterize the range of ionizing sources present in the UV luminous systems,
testing for the presence of low metallicity stars, very massive stars, and AGN. And we will place the first
constraints on the presence of outflows, which may help explain the absence of dust in the blue monsters.
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ID: 12274

Program Title: The Faint Frontier: Pushing Proper Motion Limits with JWST+Gaia

Principal Investigator: McKinnon, Kevin

PI Institution: University of Toronto

We propose to develop an open-source tool that will combine JWST images with Gaia data to measure
significantly-improved stellar astrometry. Leveraging the high resolution of JWST images and their
ever-increasing time baseline to Gaia means that JWST+Gaia proper motions (PMs) will be tens of times
more precise than Gaia alone, especially for faint stars (G > 18 mag). For the faintest stars with only
Gaia-measured positions (G > 20.7 mag), we will report first-ever PMs. This new tool, dubbed GaiawWebb,
will automatically download and process NIRCam, NIRISS, and MIRI images, cross-match JWST sources
with Gaia stars, align the JWST images to the Gaia reference frame, and return more precise stellar motions
than either observatory can achieve on its own. With the completed GaiaWebb, pipeline, we will release
catalogs of improved PMs for stars in archival JWST images. The GaiaWebb tool and its associated
astrometric catalogs will benefit the whole astronomical community, especially for studies of Local Group
kinematics and dynamics. In particular, high precision PMs of faint stars will enable detection and
characterization of new substructure in the Milky Way (MW), which will constrain models of dark matter (DM)
and galactic formation and evolution.

Proposal Category: GO

Scientific Category: Stars and Stellar Populations

Alternate Category: High-redshift Galaxies and the Distant Universe
ID: 12299

Program Title: Catching Eos by the Tail

Principal Investigator: Larison, Conor

PI Institution: Space Telescope Science Institute

SN Eos, a remarkable SN IIP at z = 5.13, is the highest-redshift SN ever classified. Due to strong lensing
magnification, SN Eos is effectively ~ 60 times brighter than its non-lensed apparent brightness and is
doubly-imaged, with the images only a few rest-frame hours apart. This magnifying effect afforded an
unprecedented opportunity to spectroscopically observe a core-collapse SN near the Epoch of Reionization,
but further observations are needed to take full advantage of this incredible legacy dataset. We propose
Cycle 5 NIRCam and MIRI observations of SN Eos to better constrain its phase and bolometric luminosity,
as well as measure its nickel and envelope masses and put into context the properties we measure from its
plateau-phase spectrum. Observations are needed now to take full advantage of this dataset that will enable
it to be the best currently-available test of low-z core-collapse SN analogs to the high-z SNe that enriched
the Universe. Understanding these events and how they influence galaxy evolution and the chemical
enrichment history of the Universe are key science goals of JWST, and our ~ 29 hour program promises to
make a large advance toward reaching them.
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ID: 12316

Program Title: Probing the UV to MIR spectra of local Little Red Dots

Principal Investigator: Bauer, Franz

PI Institution: Space Science Institute

JWST has uncovered a mysterious population of compact, red sources at z~2-10 known as "Little Red Dots"
(LRDs). Their observed properties defy nearly all typical AGN properties, leading researchers to hypothesize
that they could be primordial supermassive stars or enshrouded supermassive black holes (‘quasi-stars’),
offering a direct window into heavy black hole seed formation. A small population of local analogs at z<0.5
have been recently identified, ~5-10 magnitudes brighter than those from JWST, providing an unparalleled
window into the phenomena. We propose JWST/NIRSpec+MIRI + HST UV spectroscopy of six local LRD
analogs to decipher their nature. Rest-frame 0.1-0.2 and 1-28 um spectra will probe key diagnostics: UV
emission, absorption and outflows; dust continuum shape; silicate features; PAH emission; and
fine-structure lines, and numerous absorption lines and bands. This sample will push further into the MIR
than is possible for their distant cousins, thereby enabling novel insights into the enigmatic LRD population
and their central power sources.

Proposal Category: GO

Scientific Category: High-redshift Galaxies and the Distant Universe

Alternate Category: None

ID: 12340

Program Title: Detecting the Earliest Galaxy Overdensity within the First 500 Myr

Principal Investigator: Wu, Zihao

PI Institution: Harvard University

Understanding the emergence of the first large-scale structures is crucial for early galaxy formation theory
and cosmological models. Despite the remarkable number of galaxies discovered at z > 10, none have yet
been observed within a significant overdensity at such early epochs. This proposal will confirm the first
candidate z = 11 galaxy overdensity in the GOODS-S field. Using JWST/NIRSpec PRISM and
medium-resolution gratings, we will obtain spectroscopic redshifts for member galaxies, search for Lya
emission, and measure rest-UV emission lines to constrain metallicity, ionization conditions, and potential
black hole activity in an overdensity environment. These data will directly probe how dense environments
influence early galaxy evolution, star-formation efficiency, and the production of ionizing photons that drive
cosmic reionization. We will use NIRSpec PRISM observations in the MSA mode to spectroscopically
confirm member galaxies and NIRSpec medium gratings to measure narrow emission lines by stacking the
spectra. From these data, we will derive metallicities and Lya line strengths to study the ionization state of
the intergalactic medium and the progression of reionization. We expect to confirm 11 members within the
overdensity, providing the first robustly verified z > 10 proto-cluster and delivering critical constraints on early
structure assembly and galaxy formation in overdensity environments.
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ID: 12362

Program Title: Everything Everywhere All at Once: Highly Parallelized Grism Spectroscopy
for Stellar and Extragalactic Astronomy

Principal Investigator: Momcheva, Ivelina

PI Institution: Max Planck Institute for Astronomy

Slitless spectroscopy offers unmatched multiplexing, but at a cost: overlapping spectra. On JWST, NIRISS,
NIRCam, and—soon—MIRI grisms deliver extraordinary spatially resolved spectroscopy, yet current
pipelines mask or discard contaminated data, wasting information and telescope time. We propose to
develop a next-generation analysis framework that models all spectra in a field simultaneously, using
GPU-accelerated forward modeling and probabilistic inference to recover accurate fluxes even in dense
regions. This approach will measurably improve the fidelity and completeness of JWST grism data. For
galaxy evolution, it will reduce catastrophic redshift errors; for stellar populations, it will open crowded-field
spectroscopy in the Galactic bulge and nearby dwarfs. The same algorithms will directly benefit Euclid and
Roman, sharpening redshift distributions for cosmology. All software, notebooks, and validation datasets will
be released openly. Using public JWST datasets (e.g., CANUCS, GLASS, PASSAGE, OutThere, NGDEEP,
FRESCO, SAPHIRES), we will establish a community standard for slitless spectroscopy, ensuring these
data reach their full scientific potential.
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ID: 12388

Program Title: The Vela Jr Central Compact Object: A JWST Window into Massive Star
Death and Neutron Star Birth

Principal Investigator: Safi-Harb, Samar

PI Institution: University of Manitoba

The progenitors of the Central Compact Objects (CCOs) — an enigmatic class of neutron stars found in
young supernova remnants (SNRs) — remain a subject of significant interest and debate. This growing
class, studied almost exclusively in X-rays, provides key insights into neutron star formation and evolution.
Despite their youth, CCOs lack the wind nebulae typically associated with young neutron stars. The Vela Jr
SNR, which hosts the CCO CXOU J085201.4-461753 — the only Galactic CCO associated with a compact
optical nebula — offers a unique opportunity to investigate both the progenitors of CCOs and the
environment of non-thermal dominated SNRs. Recent optical integral field unit (IFU) observations reveal a
nitrogen-rich environment indicative of a massive progenitor — possibly a Wolf-Rayet star — with
preliminary modeling suggesting an initial mass of ~100 solar masses. If confirmed, this would imply that
some of the most massive stars do not end their lives black holes, challenging standard core-collapse
paradigms. We propose JWST MIRI MRS observations to map the Vela Jr.'s CCO nebula in the
mid-infrared, focusing on the Sulfur and Neon lines that trace the nebula’s structure, composition, and
kinematics in the mid-infrared — thus linking progenitor mass loss, CCO properties, and the conditions that
give rise to efficient particle acceleration. This JWST program will potentially establish Vela Jr as a
benchmark system for linking massive star progenitors, compact object formation, and the origin of
non-thermal dominated SNRs.
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ID: 12396

Program Title: What Lies at the Hearts of the Little Red Dots? Efficient, Ultra-Deep
Observations of the "Black Hole Stars" MoM-BH*-1 and The ClIiff

Principal Investigator: Naidu, Rohan

PI Institution: Massachusetts Institute of Technology

Perhaps the most stunning surprise from JWST this year has been the discovery of two so-called ““black
hole stars" (BH*s). These objects have singular spectra with no comparison. They are marked by extreme
Balmer breaks, blackbody-like SEDs, and appear like *single stars* with extraordinary luminosity -- but lying
at z=3.5 and z=7.8! The most successful models able to match these objects invoke accreting black holes
that are so blanketed in dense gas that they effectively radiate like 1000 AU stars. These objects have
electrified the community. Are these truly black hole "stars"? Have we finally found the elusive
Super-Eddington intermediate mass black holes? Might BH*s solve the mystery of the Little Red Dots?
Exploiting the remarkable fortune that these sources lie within 60 arcsec of each other, here we propose
efficient, ultra-deep observations of these sources at all wavelengths JWST can cover. We will: (i) Test
whether ““stellar atmospheres” truly describe BH* physics with sensitive measurements of the Balmer break,
the Calcium Triplet, Iron lines and the full shape of their UV-IR SEDs. (ii) Bracket their black hole masses
using multiple Balmer and Paschen lines that will help deconvolve the motions of a broad-line region (if it
exists) from scattering in the atmosphere. (iii) Reveal their almost invisible host galaxies, which may be
among the most primordial galaxies discovered with JWST yet. This program will establish *the* benchmark
for the detailed physics powering a new class of astrophysical objects. With these observations we may then
unravel the LRDs to place this exciting new population in our picture of black hole growth across the
COSMOS.
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ID: 12397

Program Title: Where Are the Stars? A Search for the Stellar Counterparts of Two
Off-Nuclear TDE Candidates

Principal Investigator: Guolo, Muryel

PI Institution: The Johns Hopkins University

Off-nuclear tidal disruption events (TDES) have recently emerged as powerful probes of intermediate-mass
black holes (IMBHSs) lurking in compact stellar systems beyond galactic nuclei. Two of the most promising
candidates—NGC~6099~HLX-1 and eRASS~J1421-29—exhibit luminous, thermal X-ray emission and
characteristic TDE light curves, yet lack any detectable pre-flare stellar counterparts. Their locations, tens of
kiloparsecs from massive host galaxies, imply that these IMBHs must reside in extremely faint ultra-compact
dwarfs or massive star clusters. We propose deep \textit{JWST}NIRCam imaging in six filters
(FO9OW/F444W, F115W/F227W, F150W/F356W) to measure the full 1-5~um SEDs of these systems and
uncover their underlying stellar populations. These observations will (i) determine the stellar masses, ages,
and morphologies of the host systems; (ii) constrain stellar densities and dynamical environments; and (jii)
combine with X-ray and optical black hole mass estimates to extend black hole—host scaling relations into
the IMBH regime. This program will reveal whether off-nuclear TDESs trace a hidden population of black
holes bridging the gap between stellar-mass and supermassive systems, providing the first direct view of the
stellar environments that host accreting IMBHs.
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ID: 12405

Program Title: llluminating the origins of extreme OVI emission in the Circumgalactic
Medium of J1156 with JWST/MIRI

Principal Investigator: Saldana-Lopez, Alberto

PI Institution: Stockholm University

The galaxy J115630.63+500822.1 (J1156) hosts the first resolved detection of an OVI-emitting halo
extending up to 25 kpc into the circumgalactic medium (CGM). This warm-hot phase, traced by highly
ionized oxygen (IP = 138 eV), reveals a critical yet poorly understood stage of the Baryon Cycle, where
feedback, cooling, and metal recycling converge. HST imaging uncovered an asymmetric OVI hotspot
devoid of optical counterparts, while new Keck/KCW!I data show elevated gas velocity dispersions coincident
with the same region, suggesting the presence of shocked or entrained gas at the wind—CGM interface. We
propose JWST MIRI/MRS observations to determine the physical origin of this extreme ionization in the
CGM of J1156 . By mapping mid-IR transitions ([Ne II], [Ne Ill], [Ne V], [Ne VI]) across the starburst and the
OVI halo, we will distinguish between stellar, shock-driven, or AGN-related excitation mechanisms through
established diagnostic ratios. These data will provide the first unobscured view of the multiphase CGM in
emission, directly connecting ionization conditions to galactic feedback processes. Beyond tracing the O VI
phase, MIRI will also probe warm dust, PAHs, and molecular H2 emission, offering unprecedented insight
into how starburst-driven winds shape the gaseous halos of low-mass galaxies.
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ID: 12427

Program Title: MIRI Planets Orbiting White Dwarfs at Extreme Resolution

Principal Investigator: Sallum, Steph

PI Institution: University of California - Santa Cruz

Thanks to its exquisite sensitivity, MIRI recently led to the first direct detections of post-main-sequence
planets orbiting nearby white dwarfs. MIRI has been used to target nearly 100 nearby white dwarfs with
imaging at 7.7-21 microns, with two large Cycle 2 Survey programs (MEOW and MEAD) executing the
majority of these observations. With conventional imaging methods, MIRI's long wavelengths limit these
images' resolution to > 10 AU, where giant planets are understood to be less abundant and where Gaia can
rule out companions. We propose an archival program to enable robust MIRI super-resolution (resolution
inside lambda/D) by optimizing the data processing technique of kernel phase interferometry, which was
recently demonstrated on MIRI for the first time. By refining the MIRI kernel phase method we will reach
Jovian mass sensitivity on orbits down to and within ~5 AU around nearby white dwarfs, accessing
parameter space where giant planets are known to be more abundant. We will process all archival MIRI
white dwarf imaging using this technique, with a high probability of multiple close-in direct planet discoveries
that can be used to refine post-main-sequence planetary evolution theory. We will also carry out a detailed
MIRI kernel phase performance analysis and release tools that can be used by the community. These can
be applied to all imaging scenarios that would benefit from moderate contrast at extreme resolution,
including searches for close-in companions to brown dwarfs and giant planets around young stars. This
program will lead to new progress in post-main-sequence exoplanetary studies while enabling a wide range
of future MIRI high resolution imaging.
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ID: 12429

Program Title: Testing the formation of a trail of dwarf galaxies through tip of the red giant
branch distances

Principal Investigator: Romanowsky, Aaron

PI Institution: San Jose State Univ. Research Foundation

Although dark matter is understood as providing the basic scaffolding for galaxy formation, there are dwarf
galaxies in the NGC 1052 group with highly unusual properties that suggest an alternative origin. Two of
these dwarfs (DF2 and DF4) are known to be deficient in dark matter and to host unusually large, luminous
globular clusters with homogeneous colors. They are also part of an apparent linear structure or "trail" of ~10
dwarfs, which may be explained as the residue of an ancient "bullet dwarf" event that could also naturally
explain the anomalous dark matter and globular cluster properties. We propose a definitive test of this
scenario, using NIRCam imaging of dwarfs in the group to measure the distances to the dwarfs using the tip
of the red giant branch, testing for a linear dependence on sky position. Confirmation of the trail, and
mapping of its full three-dimensional structure, will provide important input to novel mechanisms for galaxy
formation and to constraints on the nature of dark matter.
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ID: 12435
Program Title: Massive stars in the first gigayear revealed with an ultra-deep NIRSpec
stare

Principal Investigator: Senchyna, Peter

PI Institution: Carnegie Institution of Washington

JWST has transformed our view of galaxies at z>6 and in the process revealed dramatic mysteries:
including surprisingly UV-bright galaxies, systems host to highly ionized and nitrogen enriched gas, and
enigmatic little red dots. Underlying all of these mysteries is a central theme: hints that massive star
populations in the early Universe are fundamentally different from even those in the best analogs at low
redshift. The physics of star formation under high-density early Universe conditions might be expected to
yield such differences: with an extremely high fraction of massive stars born in dense cluster conditions
unique to these early times. The potential impact of stellar populations and an IMF impacted by such
processes are large, resulting in substantial systematic uncertainties in interpreting integrated light
observations of all sorts at high-z. Here we propose a program designed to directly confront these
uncertainties: an extraordinarily deep single-grating stare in G140H to construct the highest-quality rest-Uv
spectroscopy possible with JWST for a statistical sample of z=7-9 galaxies. With these spectra we wil
directly constrain stellar wind and (in the brightest systems) photospheric features, sensitive both to the
abundances and ages of the stellar populations present and to the presence of very massive stars. Together
with unprecedentedly deep constraints on UV emission in several LRDs and on high-ionization UV line
emission in a large sample of faint z=5-9 systems observed on the same MSA, these data will allow us to
asssemble a sorely-needed first detailed picture of massive stars and their impacts in the reionization era.

226 2026-03-10





