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Abdurro'uf  Abdurro'uf  
Understanding how galaxies evolve over cosmic time requires the knowledge of not only 
integrated galaxy properties but also spatially resolved structures within galaxies. The IFS surveys 
have revolutionized the study of galaxy evolution. However, wide-area IFS surveys have been 
limited to observing local galaxies due to the expensive nature of this observation. In this 
research, we are using pixelized SED fitting (piXedfit) method for measuring spatially resolved 
properties of galaxies across a wide redshift range using mainly imaging data. This method can 
be an excellent complement to the IFS observations in the current era of high spatial resolution 
and deep imaging surveys, in particular with the JWST and HST. By mapping the spatially resolved 
properties of many galaxies, we can study many more things as compared to global analyses. 
Among the results, we found are the following. We found indications that galaxies tend to form 
their structures starting from their cores and then gradually building their disks, which agreed 
with the inside-out growth scenario. We also observed a tight relationship between global mass 
and central 1 kpc mass density, which holds over a wide redshift range. Another important thing 
that comes out from this analysis is that we found indications that global stellar mass derived 
from integrated SED fitting can be underestimated due to the outshining effects of young stars. 
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Vladimir Airapetian  
Detection and characterization of over 5400 extrasolar planets with the Kepler mission, TESS, the 
Hubble Space Telescope, JWST and large ground-based telescopes opens a new era in searches 
for rocky exoplanets with physico-chemical conditions suitable for the origin and sustaining life. 
Is life unique to Earth or a common phenomenon in the Solar System and the Universe? Which 
atmospheric biosignature gases from habitable planets can be detected with future JWST 
observations? Current understanding of pre-requisites for the formation of biologically relevant 
molecules on Earth-like exoplanets points to the existence of relatively think (>0.01 bar) and N2-
CO2 or N2-O2 rich atmospheres with the presence methane and surface liquid water. 
Unfortunately, these simple biosignature molecules including molecular oxygen, ozone, water 
vapor and methane requires tens of days of integration time with largest space telescopes, and 
thus are very challenging for the current instruments on JWST. In this presentation I will describe 
that prebiotic or young rocky exoplanets with early biospheres can be detected with JWST if they 
are exposed to large fluxes of ionizing radiation from their magnetically active young planet 
hosts. Specifically, I will describe our recent modeling and laboratory experimental efforts to 
simulate the interaction of N2-CO2 or N2-O2 rich atmospheres with X-ray ς Extreme UV flare 
emission, coronal mass ejections (CMEs) and stellar energetic protons associated with CME 



shocks. These models and supporting laboratory gas mixture irradiating experiments suggest the 
efficient formation of nitric oxide, NO, and nitrous oxide, N2O, in such middle and low layers of 
nitrogen-rich atmospheres that can be spotted in the mid-IR bands of future JWST observations. 
Thus, signals from these fundamental chemical prerequisites of life open a unique opportunity 
to perform direct imaging observations of Earth-sized exoplanets with high signal-to-noise and 
low spectral resolution with the JWST and upcoming NASA missions. 
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Loic Albert  
Y-type brown dwarfs represent the coolest compact objects known outside the Solar System, 
with temperatures below 500 K. Utilizing the extraordinary sensitivity of JWST in the background 
limit for objects where even laser AO is challenging, if not impossible, we are conducting a 
NIRCam survey of 20 Y-type brown dwarfs, within 15 pc. Our objective was to test whether the 
companion occurrence rate and mass ratio distribution trends seen for more massive objects 
continued for the coldest and least massive objects produced by the star formation process. One 
binary system, WISE 0336 AB, was discovered with an apparent separation of less than 1 AU and 
represents the first Y-Y brown dwarf binary. With an estimated temperature of 325+/-15 K, the 
companion bridges the gap between the coldest known brown dwarf, WISE 0855, and the rest of 
the Y-type population. Its 6-12 year period is amenable to orbital tracking with JWST to measure 
its masses. With a mass of 4-12 Mjup, depending on the assumed age, the companion is almost 
certainly of planetary mass so this will set a tight observational constraints for the initial mass 
function lower limit. This binary companion to primary mass ratio of 0.6 is at odds with the more 
equal-mass trend seen for earlier M-L-T type objects. We also compared the JWST photometry 
from our sample to models giving a first look at the atmospheric diversity of Y dwarfs. 
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Sherelyn Alejandro  
Brown dwarfs are objects that provide us with an understanding of giant gas exoplanets. By 
probing late T-dwarfs, we can learn about the atmospheres of these objects, which are 
characterized by the presence of H2O, CH4, and H2 as well as carbon monoxide. We present the 
most complete spectral energy distribution of an extrasolar atmosphere covering the 0.7-25 
micron region for one of the coldest known brown dwarfs, the T8-type dwarf 2MASS J04151954-
0935066. The SED is composed of new JWST infrared spectra and photometry (GO 2124; PI. J. 
Faherty) and is complemented with spectrophotometry from other facilities such as Spitzer, Keck 
I, Magellan, IRTF, and AKARI. Using the Python-based open-source package SEDkit, we have been 
able to calculate precise fundamental parameters, namely bolometric luminosity, effective 
temperature, mass, radius and gravity. We have also observed the presence of CO in the 3-5 
micron region covered by our JWST NIRSpec spectra, which is indicative of disequilibrium 



chemistry in the atmosphere. We are exploring the performance of atmospheric models to 
reproduce features in the observed SED. 
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Mary Barsony  
"Infrared Companion Systems are young multiple systems in which one member is significantly 
redder than its companions. Such systems are of general importance in understanding 
differential pre-main-sequence stellar evolution, and, therefore the formation and evolution of 
multiple systems. Prior to JWST, WL20 was known to be a triple consisting of 2 T-Tauri stars and 
a Class I protostellar IRC, WL20S. JWST has revealed WL20S to be a 0.5"" separation binary. Each 
binary component powers spectacular newly discovered parallel jets, but with different 
excitations. One jet is detected in five [FeII] (7.9 eV) and three [NiII] (7.64 eV) lines, as well as in 
the [ArII] (27.6 eV) and [NeII] (46eV) lines, but the new source's jet is only detected in [ArII] and 
[NeII}. Additionally, a very different, wider structure is detected in eight separate H2 transitions 
spanning MIRI's spectral range, most likely outlining a widened outflow cavity. ALMA detects two 
small disks perpendicular to the jets, positionally coincident with the mid-IR jet sources. Velocity 
resolved movies of the 6.64 micron [NiII] and 6.98 micron [ArII] lines are provided." 
Top of Document 

Andrew Battisti  
The 2175Angstrom bump is a prominent UV absorption feature in dust extinction and 
attenuation curves. Understanding the relative strength of this feature is important for accurate 
dust corrections at both low- and high-redshift. This feature is postulated to arise from polycyclic 
aromatic hydrocarbon (PAH) dust grains; however, the carrier has not been definitively 
established. We present results on the correlation between the 2175A feature and PAH 
abundances in a spatially-resolved manner for local galaxies in the PHANGS-JWST survey that also 
have deep NUV data from Swift/UVOT. We find a moderate correlation between the 2175A 
feature strength and PAH abundance (spearman coefficient, rho~0.4), albeit with large intrinsic 
scatter. We also compare the strength of the 2175A feature and PAH abundances with other 
properties of galaxies, including metallicity, SFR surface density (ionization proxy), and 
spatial/radial position. The strongest trends for both the 2175A feature and PAHs are with SFR 
surface density (both rho~-0.7), with the 2175A feature being weaker and PAH abundances being 
lower in strongly star-forming regions and vice versa. This suggests that both the 2175A grain 
carrier and PAHs are easily destroyed by UV photons, supporting PAHs as a potential carrier. We 
provide a prescription for the strength of the 2175A feature in attenuation curves with SFR 
surface density. 
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Samuel Beiler  
²Ŝ ǇǊŜǎŜƴǘ ǘƘŜ ǎǇŜŎǘǊŀƭ ŜƴŜǊƎȅ ŘƛǎǘǊƛōǳǘƛƻƴ ό{95ύ ƻŦ ǘƘŜ ¸л ŘǿŀǊŦ ²L{9 WлорфопΦлсҍрплмрпΦс 
obtained with JWST. It covers over 90% of the light emitted by this object and consists of low-
ǊŜǎƻƭǳǘƛƻƴ ό˂κҟ˂ Ḑ 100) spectroscopy from 1ςмн ˃Ƴ ŀƴŘ ǘƘǊŜŜ ǇƘƻǘƻƳŜǘǊƛŎ Ǉƻƛƴǘǎ ŀǘ мрΣ муΣ ŀƴŘ 
нм ˃ƳΦ ¢ƘŜ ǎǇŜŎǘǊǳƳ Ƙƻǎǘǎ ŀ ǎǳƛǘŜ ƻŦ ƳƻƭŜŎǳƭŀǊ ŦŜŀǘǳǊŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ǳƴƛŘŜƴǘƛŦƛŜŘ ˄о 
ōŀƴŘ ƻŦ bIо ŀǘ о ˃ƳΦ ¦ǎƛƴg a Rayleigh-Jeans tail to account for the flux emerging at wavelengths 
ƎǊŜŀǘŜǊ ǘƘŀƴ нм ˃ƳΣ ǿŜ ƳŜŀǎǳǊŜ ŀ ōƻƭƻƳŜǘǊƛŎ ƭǳƳƛƴƻǎƛǘȅ ŀƴŘ ŦǊƻƳ ǘƘƛǎ ŘŜǘŜǊƳƛƴŜ ŀ ǎŜƳƛ-
ŜƳǇƛǊƛŎŀƭ ŜŦŦŜŎǘƛǾŜ ǘŜƳǇŜǊŀǘǳǊŜ ŜǎǘƛƳŀǘŜ ƻŦ пстҌмсҍму YΦ ¢Ƙƛǎ Ϥп҈ ǳƴŎŜǊǘŀƛƴǘȅ ƛǎ ŀ ǎǘŀǊƪ 
improvement over the ~20% error of the best previous estimate (436 ± 88 K). When comparing 
the SED to atmospheric models we find reasonably good agreement with a model having Teff = 
прл YΣ ƭƻƎ Ǝ Ґ оΦнр ώŎƳ ǎϣҍнϐΣ ώaκIϐ Ґ ҍлΦоΣ ŀƴŘ ŜȄƘƛōƛǘƛƴƎ ŘƛǎŜǉǳƛƭƛōǊƛǳƳ ŎƘŜƳƛǎǘǊy with log Kzz 
= 4 [cm^2 s-̂мϐΣ ǘƘƻǳƎƘ ǘƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƴƻǘŜǿƻǊǘƘȅ ŘŜǾƛŀǘƛƻƴǎΦ ¢ƘŜ ƳƻŘŜƭΩǎ ƭƻǿ ǎǳǊŦŀŎŜ ƎǊŀǾƛǘȅ 
also implies an extremely low mass of 1 MJup and a very young age of 20 Myr, the latter of which 
is inconsistent with simulations of volume-limited samples of cool brown dwarfs. We also show 
preliminary results from analysis of the other varied SEDs in our ultracool sample. 
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Aklant Bhowmick  
Deciphering the formation of supermassive black holes (SMBHs) is a key missing piece in our 
current understanding of galaxy formation Predictions from cosmological hydrodynamic 
simulations are going to be crucial for using data from upcoming facilities to determine seeding 
mechanisms. In many theoretical channels proposed so far, the seed formation depends crucially 
on local gas conditions.I will present our recent series of works which systematically explores the 
impact of a range of gas-based black hole seeding prescriptions on SMBH populations using a 
multiscale suite of cosmological simulations. I will talk about key imprints of BH seeding on 
observables such as merger rates, AGN luminosity functions, and BH / AGN occupation fractions 
of galaxies at high redshifts~(z > 7). These results will be comparable to predictions from current 
and upcoming facilities such as LISA and JWST, thereby providing key constraints on BH seed 
models. 
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Christiaan Boersma  
"Interstellar polycyclic aromatic hydrocarbons (PAHs), omnipresent across the Universe, play an 
intrinsic part in the formation of stars, planets, and possibly even life itself. The astronomical PAH 
signature, which is observed in many, if not most, interstellar and galactic objects, holds a wealth 
of information on the molecular carriers, their interrelationships, and evolution in space. The 
make-up of the PAH population is controlled by, and reflects, its astrophysical environment. 
However, PAHs are not only silent witnesses of local conditions; they also help shape it. This 



interplay simultaneously reveals characteristics of the PAH population and its astrophysical 
environment. 
Many unique, but weak, PAH features are predicted in the 1-5 µm region. These features are able 
to help resolve questions that have faced the PAH model since its inception. However, due to its 
low intrinsic intensity, this region of the spectrum has been long overlooked. The James Webb 
{ǇŀŎŜ ¢ŜƭŜǎŎƻǇŜ όW²{¢ύ ŎƘŀƴƎŜǎ ǘƘƛǎΦ Lǘǎ bLw{ǇŜŎ LƴǘŜƎǊŀƭ CƛŜƭŘ ¦ƴƛǘ όLC¦ύ ǎǇŜŎǘǊƻƎǊŀǇƘΩǎ 
sensitivity, spectral resolution, and coverage make it possible, for the first time, to measure and 
fully characterize the PAH emission between 1-5 µm. 
 
W²{¢ DŜƴŜǊŀƭ hōǎŜǊǾŜǊ /ȅŎƭŜ м ǇǊƻƎǊŀƳ мрфм ǘƛǘƭŜŘ άbLw{ǇŜŎ LC¦Υ 5ŜǳǘŜǊŀǘŜŘ t!IǎΣ t!I-nitriles, 
ŀƴŘ t!I hǾŜǊǘƻƴŜ ŀƴŘ /ƻƳōƛƴŀǘƛƻƴ .ŀƴŘǎέ ǘŀǊƎŜǘǎ т ƻōƧŜŎǘǎ ŀƭƻƴƎ the low-mass stellar life cycle 
with PAH emission. PAHs have been proposed as a possible sink for deuterium, offering an 
explanation for the large variation in D/H seen across the Milky Way. The detection of cyano-
PAHs in the radio has been a major milestone in the development of the PAH model. Cyano-PAHs 
are key intermediates in PAH growth and destruction. PAH emission originates from highly 
vibrationally excited molecules, where levels beyond the ground state are populated and 
transitions are no longer harmonic. This introduces overtone and combination bands in the 
spectra. Such anharmonic effects particularly influence the 1-5 µm region. Density functional 
theory (DFT) computed PAH spectra that include the effects of anharmonicity provide the only 
means for interpreting the NIRSpec data. 
 
The first observations of the Cycle 1 program were taken September, 2022 and the final in May, 
2023. The data show a wealth of features in the spectra, including the 3 µm PAH complex, a PAH-
continuum, and atomic and molecular emission lines from HI, He, H2 and other species. CO2 ice 
absorption and CO emission is also seen. Multi-component decomposition reveals a possible 
aliphatic deuterated PAH feature. Clear signs of the overtone of the 3.3 µm PAH band, aromatic 
deuterated PAH feature, and cyano-PAH emission appear to be absent." 
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Andrew Bunker  
"I will describe observations of some of the most distant galaxies yet through near-infrared 
spectroscopy with NIRSpec. 
 
With my colleagues on the NIRSpec and NIRCam instrument science teams of JWST, we are 
undertaking large JADES survey to explore galaxy evolution into the epoch of reionization (the 
first billion years of history at z>6). We have recently released to the public the deepest tier of 
our survey. 
 
JADES has spectroscopically confirmed galaxies at redshifts beyond 10 for the first time, including 
spectacular spectrum of a galaxy (GN-z11) which unexpectedly has Lyman-alpha in emission, as 
well as a suggestion of non-standard elemental abundance ratios. 



I will discuss the implications of these recent discoveries for our understanding of galaxy 
evolution, and the potential role of star-forming galaxies at redshifts beyond 6 in reionizing the 
inter-galactic medium." 
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Per Calissendorff  
Planetary mass companions (5-20 Jupiter mass) to young stars (1-100 Myr) on widely separated 
orbits (> 100 AU) from their host star provide a rare but valuable window to study their formation. 
We are carrying out a study of young systems with very low mass companions beyond one 
arcsecond from their host star using JWST/NIRSpec IFU. We apply a state-of-the-art retrieval 
code which explores clouds for these low gravity L and T dwarf analogues using a nested sampling 
approach. The unique capabilities of JWST allow us to characterize the companions from 3-5 
microns, measuring volatile abundances which we compare to the host star. The results are then 
compared to different models of gas giant planet and brown dwarf formation, enabling us to 
distinguish between more "star-like" formation processes such as gravitational instability for the 
low mass companions. For cases with an abundance disparity between host and companion, a 
more "planet-like" formation mechanism such as planet-planet scattering in a gas and dust rich 
disk is more likely to be involved. Here we present observations and models of 2MASS 
J22362452+4751425b, as well as preliminary results for HD 106906 b and GU Psc b. 
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Oscar Chavez Ortiz  
We present a new software under development called Galaxy Interior Bayesian Search on 
MAPPINGS + Cloudy or GIBSONMC for short. We utilize state of the art theoretical emission line 
models using the MAPPINGS V and Cloudy code, and built a custom emcee wrapper to explore 
the vast parameter space of galaxy properties. The goal of GIBSONMC is to fit a wide range of 
emission lines and tell the user the physical properties that give rise to the set of emission lines 
presented. With this goal in mind, we implement both star forming and AGN models with the 
user being able to create a model with singular or dual components. With GIBSONMC we are 
finally able to quantify important values such as the ionization parameter, metallicity, number 
density, dust and their uncertianties. We have tested this out on a very preliminary proof of 
concept version of GIBSONMC and applied it to a sample of galaxies using the MOSDEF data to 
study why certain galaxies had detectable Lyman-alpha and why other did not. We aim to apply 
GIBSONMC to even higher redshift galaxies where only JWST will have the capability of probing 
them. 
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Iryna Chemerynska  
In this talk, I will present our most recent findings from our deep NIRCam imaging campaign from 
the UNCOVER survey. These observations through the lensing cluster A2744 have led to the 
discovery of 16 galaxy candidates at 9<z<11 and three candidates in the range 11<z<13. Detailed 
study of these candidates shows a rapid evolution of the mass-luminosity relation but also the 
UV continuum slope beta, towards high redshift. Remarkably, a few of these candidates at z>9 
show a clear indication of a Balmer break or strong optical emission lines. Our upcoming ultra-
deep NIRSpec follow-up observations will allow us to confirm the nature of these candidates, 
break existing degeneracy, and precisely constrain their physical properties. Furthermore, using 
comprehensive lensing simulations, we constructed the most accurate UV luminosity function at 
z>9. I will show how our analysis lead to a clear overabundance of bright (Muv > -20) galaxies, 
compared to theoretical predictions and previous HST findings, which is in line with recent JWST 
studies. Looking ahead, we eagerly anticipate the JWST Cycle 2 program GLIMPSE, which will 
obtain the deepest observations on the sky to date, to identify the faintest galaxy population 
from the Dark Ages to the epoch of reionization. 
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Ryan Chown  
The set of broad mid-IR emission features at 3.3, 6.2, 7.7, 8.6, 11.2, and 12.7 microns collectively 
form a major component of the mid-IR emission in many diverse astronomical sources, including 
protoplanetary disks, HII regions, reflection nebulae, planetary nebulae, the interstellar medium 
of galaxies ranging from the Magellanic Clouds, to starburst galaxies and high-redshift galaxies, 
as well as in active galactic nuclei. These mid-IR emission features ς referred to as Aromatic 
Infrared Bands (AIBs) ς are generally attributed to vibrational emission from polycyclic aromatic 
hydrocarbon molecules upon absorption of interstellar FUV photons. The PDRs4All JWST Early 
Release Science program (PIs: Berné, Habart, Peeters) observed the prototypical 
photodissociation region (PDR), the Orion Bar, with unprecedented resolution and sensitivity. 
One of the main goals of the PDRs4All program is to understand the photochemical evolution of 
the polycyclic aromatic hydrocarbon family. This evolution is probed observationally by the 
spectral characteristics of the AIBs. I will present results from the first analysis of PDRs4All MIRI-
MRS observations of the Orion Bar (Chown et al. 2023). We extract five template spectra which 
represent the anatomy and environment of the Orion Bar PDR. We identify numerous AIB 
components and subcomponents, characterize their properties (intensity, width), and compare 
these properties amongst the five template spectra. We attribute the observed variability in the 
AIB emission to photochemical "weeding out" of the weakest links of the PAH family in the PDR 
surface layers. Furthermore, these data favor a model in which the underlying PAH family is 
composed of a few species. 
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Katherine Chworowsky  
The emergence of massive galaxies in the early Universe has revealed that galaxies have 
assembled their stellar masses at earlier epochs than expected, with candidate galaxies with 
stellar mass log(M/Msol)> 10 forming as early as z~9. This population of high redshift massive 
galaxies is in tension with current galaxy formation theories, as simulations have difficulty rapidly 
building up stellar masses of log(M/Msol)>10 in < 1Gyr for these systems. Prior to JWST, the 
number densities of massive systems were not well constrained at high redshifts, however, large 
JWST surveys have now enabled a study of these extreme systems at redshifts previously 
inaccessible. Here, I will present results on the number densities and stellar mass function of 
massive galaxies in the early Universe based on the full JWST Cosmic Evolution Early Release 
Science (CEERS) survey, covering 88 sq. arcmins in the EGS field. We select a mass limited sample 
of log M*/Msol > 10 using Dense-Basis spectral energy distribution fitting across redshifts z=1-9, 
We will present the evolution of number densities across cosmic time for massive galaxies and 
explore how the number of massive galaxies may not be as straight-forward as previously 
thought, with various scenarios, such as the prominence of early black hole activity, changing 
star-formation efficiencies, and non-standard initial mass functions all effecting the 
interpretation of these sources. We further compare to both previous results as well as 
predictions from simulations, with particular focus on massive galaxies at z=4-9, where current 
simulations have difficulty predicting such extreme systems. 
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Nikko Cleri  
The early life of JWST has brought with it unprecedented insight into the physical mechanisms of 
galaxies across cosmic time. These spectacular data allow us to constrain the sources of ionizing 
radiation in these systems - a question which has not been possible to answer for galaxies in the 
early Universe prior to JWST spectroscopy. In this talk, I use ERO and CEERS NIRSpec spectroscopy 
to discuss the use of near-UV/optical emission-line ratios, notably [Ne V]/[Ne III], to diagnose 
possible hosts of Population III stars and accreting intermediate-mass black holes from 'normal' 
star formation or active galactic nuclei. I also discuss the efficacy of AGN/star formation 
diagnostics in these early epochs, and how these diagnostics require improvement as we push to 
higher redshift systems with JWST. 
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Savvas Constantinou  
The unprecedented quality of JWST transit spectroscopy promises a transformational advance in 
atmospheric retrievals of exoplanets. The broad spectral coverage and sensitivity of JWST 
enables precise characterisation of a broad range of atmospheric properties and physicochemical 
processes in exoplanets. We will present the first comprehensive atmospheric retrieval analysis 
of a broad-band JWST transmission spectrum of an exoplanet, the hot Saturn WASP-39 b, in the 
0.6-р ˃Ƴ ǊŀƴƎŜ ƻōǘŀƛƴŜŘ ǿƛǘƘ ǘƘŜ W²{¢ bLwL{S, NIRCam and multiple NIRSpec instrument 
confirgurations. We present (a) atmospheric constraints with the full extent of the data as well 



as relative contributions from individual instruments, (b) advancements in atmospheric 
modelling and retrieval approaches to match the unprecedented spectral precision and coverage 
of the data, (c) effect of differences between data reduction pipelines on retrieved atmospheric 
properties, and (d) complementarity between different JWST instruments as well as with HST. In 
particular, we present a new atmospheric retrieval paradigm which combines a hierarchy of 
approaches to incorporate atmospheric chemistry, clouds/hazes including Mie scattering due to 
a wide range of aerosols, temperature structure and a rigorous consideration of correlated noise. 
We report detailed constraints on the abundances of key molecular species H2O, CO2 , SO2, CO 
and H2S, and provide the first joint constraints on the elemental abundance ratios involving H, C, 
O and S for an exoplanet, with important implications for its formation and migration. The high 
data quality also enables constraints on aerosol properties, including their composition, modal 
particle size, vertical extent and spatial coverage. Our results highlight the promise of JWST 
exoplanet spectroscopy, while underscoring the importance of robust data reduction and 
atmospheric retrieval approaches in the JWST era. 
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Nicholas Cothard  
NGC 4258 (M106) is a Seyfert 1.9, SAB(s)bc galaxy with strong star formation regions as well as 
an anomalous nuclear jet propagating through a substantial portion of its disk. This galaxy has a 
combination of characteristics that make it ideal for investigating the interplay between star 
formation and an AGN, including: its distance, a well-studied nucleus, a gas- and dust-rich disk, 
and the anomalous jet that impacts the disk gas. At a distance of 7.2 Mpc, it presents a rare 
opportunity to study the spatially-resolved effects of extreme star formation and potentially, the 
effects of shocks through the disk at parsec-scale resolution. To explore this complicated 
interaction, we obtained a whole-galaxy image mosaic, using a number of NIRCAM emission line 
filters; [Fe II] (1.64 um), Pa-alpha (1.87 um), Br-alpha, and H2 (2.21um), 3.3um PAH emission, Br-
alpha (4.05 um) and CO (4.66 um). Each of these emission lines was chosen to investigate 
different physical mechanisms with approximately half of the data successfully collected thus far. 
Our preliminary analysis shows that the anomalous radio structure interacts minimally with the 
observed ISM, which is instead being dominated by star-forming clusters. We also include 
observations from HST and other observatories to more fully understand the complicated physics 
of this fascinating object, which serves as an ideal test case for unraveling the complexities of 
galaxy evolution during the early stages of the universe. 
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Gabriele Cugno  
"In recent years (sub-)mm and high contrast imaging observations have targeted dozens of 
circumstellar disks, revealing a breathtaking diversity in substructures such as gaps and spirals. 
These observations suggest that at least some of these structures in the outer regions of 



circumstellar disks are directly linked to the formation of protoplanets, an hypothesis that can be 
readily tested with the unparalleled sensitivity of JWST.  
 
As part of the JWST/NIRCam Young Stellar Objects program (PID1179), HD135344B was 
specifically chosen due to the presence of two prominent spirals in its circumstellar disk, which 
have been detected through infrared scattered light. Multiple theoretical and observational 
works have provided compelling evidence that a 5 MJ planet is forming in the disk at 
approximately 120 au. However, high-contrast imaging observations thus far have not succeeded 
in directly identifying this perturber.  
 
In this contribution, we present the deep high-contrast imaging of HD135344B. Utilizing four 
distinct JWST/NIRCam filters focusing on both thermal continuum as well as emission lines 
associated with accretion processes, our observations provide a new prospective of the planet-
forming disk. These results carry significant implications for our understanding of planet 
formation and evolution, particularly in distinguishing between hot-start and cold-start models. 
Additionally, they open up new avenues for exploring accretion processes within highly obscured 
environments for the first time." 
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Kalliopi Dasyra  
Changes in the star formation rate of galaxies linked to the presence of molecular gas in outflows 
has long been advocated. We present measurements of the changes in the internal and in the 
external pressure of molecular clouds in a galaxy with multiple outflows that are caused by the 
passage of black hole jets. We find that both compression of some clouds and evaporation of 
other clouds is seen in VLT MUSE and ALMA data near the jet trail, pointing out to simultaneous 
conditions of enhancement and suppression of star formation. Radiative-transfer and level 
population modelling of these data provided the temperature and density of the gas needed for 
the pressure gradient calculations, and revealed that several jet-ISM interaction mechanisms can 
lead to these gradients, including mechanical heating and cosmic rays. Very recent observations 
with the MIRI instrument on board the JWST show that several atomic gas tracers and most of 
the warm molecular gas emission are associated with the jet, and that high H2 excitation 
temperatures and velocities are seen at the radio lobes, confirming that jets cause a large turmoil 
in the molecular ISM. Stellar population synthesis modelling for the determination of the stellar 
ages along the jet is also underway and will benefit from JWST NISpec data. 
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Anastasio Diaz-Sanchez  
The Herschel and the Planck space mission have provided detections of some of the brightest 
submillimeter in the whole sky. These ultrabright sources are strongly lensed by galaxy clusters. 
Here we present a Milky Way analogue galaxy in the early universe revealed through 
observations with the IRAM 30 m and Yebes 40 m telescopes. This galaxy was selected by cross-
correlating near-to-mid-infrared colors within the full-sky AllWISE survey and it is strongly lensed 
ōȅ ŀ ŦƻǊŜƎǊƻǳƴŘ ƎŀƭŀȄȅ ŎƭǳǎǘŜǊ ŀǘ ȊҐлΦпп ǿƛǘƘ ŀ ǎƻǳǊŎŜ ƳŀƎƴƛŦƛŎŀǘƛƻƴ ƻŦ ˃ҐмлΦ W²{¢κbLw/ŀƳ 
observations show that this galaxy is a barred spiral galaxy with 25 kpc diameter, provide us 
valuable data to improve our lensed model and detect clumps of 70 pc width. A major question 
in the study of galaxies is on the mode of star formation, how efficient the conversion of cold gas 
into stars is. Up to now, galaxies in the early universe seem to form stars in a different manner 
than observed in our own Galaxy which is puzzling. To shed light onto this question, the cold 
molecular gas, the fuel for the formation of stars, gets observed with radio telescopes. We have 
reported evidence of the detection of Milky Way-like, low-excitation molecular gas, up to the 
transition CO(J=5-4), in this distant, dusty star-forming galaxy at z=1.60, contrary to the more 
typical high-excitation regime of cold gas in SMGs. The NIR spectrum taken with GTC/EMIR 
confirms its low star formation rate and the nature of this barred spiral galaxy. Our analysis of its 
molecular gas properties, unseen before in the distant universe, shows that this is a massive 
galaxy with slowly evolving star formation at the epoch of maximum star formation in the 
universe. 
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Gaspard Duchene  
Scattered light imaging of protoplanetary disks provides unique insights on the geometry and 
dust properties in the disk surface. Here we present the first result of a JWST 2-21 micron imaging 
survey of edge-on protoplanetary disks in nearby star-forming regions. We focus on the 1000 au-
radius disk surrounding an 0.4 Msun young star in Taurus, 2MASS J04202144+2813491. These 
observations represent the longest wavelength at which a protoplanetary disk is spatially 
resolved in scattered light. We combine these observations with HST optical images and ALMA 
continuum and CO mapping. We find that the changes in the scattered light disk morphology are 
remarkably small across a factor of 30 in wavelength, indicating that dust in the disk surface layers 
is characterized by an almost gray opacity law. Using radiative transfer models, we conclude that 
grains up to at least 10 micron in size are fully coupled to the gas in this system, whereas mm-
sized grains are strongly settled towards the midplane. In combination with an executed Cycle 1 
program and an approved Cycle 2 program, our survey will yield multi-wavelength images of 17 
edge-on disks, which will provide strong empirical constraints on disk dynamics, evolution and 
grain growth models in a representative sample of protoplanetary disks. 
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Jessica Erkal  
A key challenge in image analysis is to accurately measure the photometric properties of objects 
in crowded fields. Aperture photometry often falls short in such environments due to overlapping 
sources and complex background emission. Instead, Point Spread Function (PSF) photometry can 
more reliably extract photometric data for individual objects in these challenging regions. We 
perform PSF photometry on high-resolution JWST NIRCam images of the Chamaeleon I star-
forming cloud, observed as part of our Early Release Science Program IceAge. We use a grid of 
PSFs for each NIRCam filter in our dataset to accurately measure the photometric properties of 
over 3000 unique objects in the field-of-view. For our project, the PSF photometry will be 
combined with NIRCam Wide Field Slitless Spectra in order to establish accurate spectral energy 
distributions for subsequent spectral analyses, including identifying spectral types needed for 
photospheric line removal and measuring the extinction and ice abundances in the cloud. In 
addition, we investigate if imaging alone can be used to determine ice abundances, providing a 
unique opportunity to characterise the chemical composition over large portions of molecular 
clouds. Overall, PSF photometry enables the accurate characterisation of individual objects even 
in highly crowded fields, facilitating in-depth studies of ice composition and evolution in star-
forming clouds. 
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Katja Fahrion  
30 Doradus in the Large Magellanic Cloud is the most energetic star formation region in the Local 
Group and allows us a detailed view into the formation of low and high mass stars in a low-
metallicity environment. In this talk, I will present a study of the young and old stellar populations 
as well as the extinction in 30 Doradus. Using JWST/NIRCam observations in synergy with archival 
Hubble Space Telescope data, we infer the extinction law in twelve bands from 0.3 to 4.7 micron, 
finding a significantly higher selective extinction than in the diffuse Milky Way interstellar 
medium. We further use this extinction law to deredden color-magnitude and color-color 
diagrams to identify deeply obscured pre-main sequence stars and derive their ages. Based on 
the spatial distribution of these pre-main sequence stars, we study how star formation proceeds 
in 30 Doradus. 
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Travis Fischer  
"We present JWST/MIRI MRS and NIRSpec IFU spectroscopy of NGC 7319, the largest galaxy in 
the Stephan's Quintet, observed as part of the Early Release Observations (ERO).  
NGC 7319 hosts a type 2 active galactic nucleus (AGN) and a low-power, jet-like radio structure 
with two asymmetric radio hotspots inside 1.5 kpc. We discuss the multi-wavelength evidence 
for highly ionized outflows driven by this AGN through a surrounding molecular gas reservoir, 
and an in-depth kinematic analysis of multiple gas phases in this complex system which illustrate 
the capabilities of near- and mid-infrared observations in understanding both the radiative and 
kinetic modes of AGN feedback. From these observations, we suggest that the most likely 



explanation for the observed radio emission is synchrotron radiation formed by shocked host 
media via interactions between AGN winds and the host environment, consistent with the 
scenario that extended radio structures observed in radio-quiet AGN are not jets, but byproducts 
formed via localized shocks." 
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Laura Flagg  
Transmission and emission spectroscopy are some of the best ways to characterize exoplanet 
atmospheres. Unfortunately, the spectra are susceptible to various types of astrophysical 
contamination, including stellar surface inhomogeneities and stellar flares, both of which have 
been seen in JWST data, such as that for TRAPPIST-1 planets. At longer wavelengths, stellar 
contamination is less likely to be a major issue, but other sources can contaminate the spectrum 
observed. In this talk, we present a transmission spectrum of WASP-39b taken with MIRI/LRS, 
which has an unexplained dip at 10 microns. We show how this dip ς and features of similar 
magnitude in other exoplanet spectra taken with MIRI ς could be caused by a circumstellar debris 
disk. We also use the spectrum to constrain the physical properties of a hypothetical circumstellar 
disk around WASP-39. 
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Marylou Fournier-Tondreau  
The JWST Early Release Observations (ERO) program included transit observation of the Saturn-
mass exoplanet HAT-P-18 b from 0.6ςнΦу ˃Ƴ ǳǎƛƴƎ bLwL{{κ{h{{Φ IƻǿŜǾŜǊΣ ŀŎǘƛǾŜ Y ŘǿŀǊŦǎ ǎǳŎƘ 
as HAT-P-18 are known to possess surface heterogeneities (i.e. spots and faculae), which can 
introduce spurious spectral features in transmission spectra through the transit light source 
effect, and indeed a spot-crossing event is clearly present in the observed transit. Our work 
presents an extensive analysis of the JWST ERO transit spectrum of HAT-P-18 b, aiming to 
disentangle stellar and planetary atmosphere signals by including stellar heterogeneities in 
transit fits and atmospheric retrievals. In doing so, we implement new model considerations 
designed to fit the surface gravity of stellar heterogeneities, thereby attempting to capture the 
effects of magnetic pressure, in addition to their temperatures. Our light curve fit results indicate 
that the spot occulted in transit most likely has a lower temperature by -93 ± 15 K, a lower surface 
gravity by -1.16 ± 0.19 dex, and a size of 0.116 ± 0.014 R*. Our retrieval results also indicate the 
ǇǊŜǎŜƴŎŜ ƻŦ ǳƴƻŎŎǳƭǘŜŘ ǎǘŀǊǎǇƻǘǎ όрΦу ˋύ ǿƛǘƘ ƭƻǿŜǊ ƭƻƎ Ǝ ƛƴ ǇŜǊŦŜŎǘ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ ǘƘŜ ƻŎŎǳƭǘŜŘ 
ǎǇƻǘΦ ²Ŝ ŀƭǎƻ ŘŜǘŜŎǘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ Iнh όмнΦр ˋύ ǿƛǘƘ ŀ ǎǳō-ǎƻƭŀǊ ŀōǳƴŘŀƴŎŜ ƻŦ ƭƻƎ Iнh Ғ ҍпΦп 
± 0.оΣ /hн όтΦо ˋύΣ ŀ ŎƭƻǳŘ ŘŜŎƪ όтΦп ˋύ ŀƴŘ Ƙƛƴǘǎ ƻŦ bŀ όнΦт ˋύΦ ²Ŝ Řƻ ƴƻǘ ŘŜǘŜŎǘ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ 
reported CH4 (log CH4 < -с ǘƻ н ˋύΦ hǳǊ ǊŜǎǳƭǘǎ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŜȄŎŜǇǘƛƻƴŀƭ ǇǊƻƳƛǎŜ ƻŦ ǎƛƳǳƭǘŀƴŜƻǳǎ 
planetary atmosphere and stellar heterogeneity constraints in the era of JWST and demonstrate 
that JWST transmission spectra may warrant more complex treatments of the transit light source 
effect. 
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Ori Fox  
While explosive transient astronomy is often associated with young, rapidly evolving sources, 
there is a growing number of old (>5 years), slowly evolving supernovae (SNe) that are detected 
in the mid-IR due to illuminated dust in their circumstellar environment. This dust is a direct 
tracer of pre-SN mass loss and can offer important constraints on the late stages of massive star 
evolution and even the progenitor itself. The Spitzer Warm Mission spent over a decade building 
an impressive sample of such dusty SNe at 3.6/4.5 microns, but this was just the tip of the iceberg. 
These wavelengths were insufficient to probe colder temperatures ~150 K, where a bulk of the 
dust is thought to reside. A number of questions remain and the phase space of such observations 
(in terms of dust temperature and SN age) remains relatively unpopulated. Here we present 
exciting new results. Our JWST Cycle 1 PID 1860 has already obtained MIRI/MRS spectra of four 
supernovae ranging from 5-30 years old. All supernovae were detected! Our JWST Cycle 2 PID 
3921 is now extending this work with MIRI Imaging to build a diverse, modern, ground-breaking 
sample of forty-four dusty SNe of all different subclasses. This SURVEY program makes data public 
immediately. Here we will underscore the scientific significance of dusty SNe, present a recently 
completed analysis of the Cycle 1 MRS spectra, and highlight both expectations and any new 
results from the Cycle 2 Imaging Survey. 
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Angela Garcia-Argumanez  
The objective of this work is to study the early assembly of galaxies by applying stellar population 
synthesis in 2D (2D SPS) to massive (M >10^10 M_sun) galaxies at 1 < z < 4 observed with NIRCam 
data from JWST in the CEERS survey. These data are combined with previous spatially-resolved 
HST/ACS data in the optical from CANDELS in the same field. We use a 2D SPS method which has 
been specifically optimized for recovering the first stages of the stellar mass assembly of galaxies 
based on synthetic images from the Illustris cosmological simulation (published in García-
Argumánez et al. 2023). Our method starts by analyzing the spatially-resolved SEDs of each galaxy 
in the sample. We then derive the galaxy overall SFH for each source by combining the 
information from all these spatially-resolved SEDs. From the resulting SFH we calculate the 
cosmic times at which the first star formation episodes took place in massive 1< z < 4 galaxies, 
i.e., the times at which each galaxy formed a (small) percentage of its total stellar mass, namely, 
the 5%, 10%, and 25% (t_5, t_10, and t_25). In this contribution we will present the results of the 
application of this method to our recently completed CEERS(+CANDELS) observations and 
resulting spatially-resolved SEDs. According to our results, the median SFH of 1 < z < 4 massive 
galaxies would have started their formation at ᾀ Ḑ 20-30 and would have formed 5% of their 
stellar mass present at ᾀ Ḑ 1 by z_5 =~8-11, and the 10% of this mass at by z_10 = 6-8.5. In 
contrast, the median SFH of Illustris massive galaxies at 1<z<4 predicts a formation redshift of 
z_5 ~ 4.4, with a less steep and postponed onset of star formation. 
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Justus Gibson  
Some of the earliest observations with JWST revealed a startling and unanticipated population 
of physically extended galaxies at intermediate redshifts with highly flattened appearances that 
were faint or invisible at HST wavelengths. These Ultra-red Flattened Objects (UFOs), with red 
colors at all radii, are massive, star-forming and have disk-like morphologies in an era where we 
expected such galaxies to already host significant bulges. Optically faint or HST-dark galaxies such 
as these have previously been detected at longer wavelengths with interferometers like ALMA 
or previous generations of infrared telescopes like Spitzer and Herschel, but with the launch of 
JWST it is now possible to observe large numbers of these objects with enough spatial resolution 
to accurately characterize their morphologies and stellar populations. Leveraging the depth and 
survey area of JADES (JWST Advanced Deep Extragalactic Survey), we identify and characterize 
more than fifty UFOs with red colors at all radii, large physical sizes, and significant amounts of 
dust attenuation. Detailed analysis of their morphologies and stellar populations along with a 
sophisticated modeling of their axis-ratio distributions, strongly suggest that these are indeed 
true disk-galaxies primarily being viewed edge on. If ultimately confirmed, the existence of this 
population would strongly suggest that our census of the dusty star-forming galaxy population is 
incomplete and that there may be even more obscured star-formation at high redshifts than 
previously thought. 
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Caroline Gieser  
Massive stars heavily influence the properties of their host galaxy through feedback during the 
whole of their lifetime. The arrival of JWST allows unprecedented high-spatial resolution studies 
of the warm gas and dust properties. Here, we present results of IRAS 23385+6053, the first 
massive star-forming region observed with MIRI MRS, as part of the European MIRI GTO Program 
JOYS (PI: E. F. van Dishoeck). The MIR continuum reveals two embedded protostars that do not 
coincide with the cold dust continuum peak, suggesting a cluster is forming. The full 5-ну ˃Ƴ 
MIRI MRS spectrum of IRAS 23385+6053 shows a plethora of interesting features, including deep 
ice absorption features and bright emission lines by atoms and molecules. These MIR lines trace 
the hot material around the MIR-bright protostars, but also show extended emission along at 
least three bipolar outflows. Shocked knots along the outflows are bright in H2 and have 
molecular counterparts at mm wavelenƎǘƘǎ ŀǎ ǿŜƭƭ όŜΦƎΦ {hΣ {ƛhΣ /IоhIύΦ ¦ǎƛƴƎ IǳƳǇƘǊŜȅǎ ʰ 
line emission, we estimated accretion rates to be between 2.6x10^-6 and 0.9x10-̂4 Mṩ/yr. 
Toward the MIR continuum sources, molecular emission lines of CO reveal hot material (>1000 
K) potentially originating from the inner disk or outflow shocks. The extended molecular 
hydrogen lines mainly trace warm (~400 K) gas with column densities up to 10^24 cm^-2 toward 
shocked knots along the outflows. We report the detection of HD lines that allows us to infer the 
D/H ratio at a Galactic distance of 11 kpc. The analysis of the MIRI MRS observations for this 



young high-mass star-forming region reveals connected outflow and accretion signatures, as well 
as the enormous potential of JWST to boost our understanding of the physical and chemical 
processes at play during star formation. 
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Nicole Gountanis  
The Crab NebulaΩǎ ǎȅƴŎƘǊƻǘǊƻƴ ǎǇŜŎǘǊǳƳ ƛǎ ƴƻǘ ǿŜƭƭ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ ƛƴŦǊŀǊŜŘ όLwύ ŘǳŜ ǘƻ ŀ ƭŀŎƪ ƻŦ 
observational data and contaminating dust emission. We utilize the James Webb Space 
¢ŜƭŜǎŎƻǇŜΩǎ όW²{¢ύ мΦс-30 µm observing range to characterize the spectral and spatial properties 
ƻŦ ǘƘŜ /ǊŀōΩǎ ƴŜŀǊ ǘƻ ƳƛŘ-IR synchrotron emission. We derived a high resolution, synchrotron 
spectral index map from the 4.8 and 11.3 µm JWST images and observe spatial variations of the 
ǎǇŜŎǘǊŀƭ ƛƴŘŜȄΣ ʰΣ ƛƴ ǳƴǇǊŜŎŜŘŜƴǘŜŘ ŘŜǘŀƛƭΦ ²Ŝ ŦƛƴŘ ǘƘŀǘ ǘƘŜ ǎpectral index traces wisp-like and 
circular substructures observed in the synchrotron emission at 4.8 and 11.3 µm. From the JWST 
4.8 to 11.3 µm spectral index, we derived the synchrotron emission at 5.6, 18, and 21 µm. We 
present the dust-free, spatially integrated synchrotron spectrum of the Crab Nebula from 4.8-21 
µm and find evidence of an IR spectral break. We discuss the implications of the spectral break 
on the properties of the injected particle population and its cooling history. 
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Massimo Griggio  
"Since July 2022, JWST has been acquiring a vast amount of IR data through its cameras, 
revolutionising our understanding of the Universe. Public Director's Discretionary-Early Release 
Science and Calibration JWST data helped us to build the tools for precision point-source 
photometry and astrometry in crowded environments (and not only).  
 
In this talk, our first, independent, data reduction of NIRCam imaging of open and globular 
clusters and the scientific goals we have achieved will be presented. The effective point spread 
functions and geometric distortion solutions we have derived allowed us to obtain the following 
first scientific results with JWST in the field of resolved stellar populations:  
(i) first JWST color-magnitude diagrams of open and globular clusters (down to ~0.1 Msun) and 
of the LMC stars;  
(ii) first detection in IR of white dwarfs in stellar clusters like M92 and NGC2506; 
(iii) detection of multiple populations in the main sequence of 47 Tuc, NGC6397, M92, and M4;  
(iv) first detection of candidate brown dwarfs in a globular cluster; 
and many other exciting results." 
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Stephen Hannon  
As star clusters form within dense clouds of gas and dust, the youngest of them are often unable 
to be detected at optical, stellar-light tracing wavelengths. As part of the Physics at High Angular 
Resolution in Nearby GalaxieS (PHANGS) survey, we are able to construct a catalog of compact 
sources identified with a variety of instruments in HST and ALMA in conjunction with the 
unprecedented IR capabilities of JWST. With the photometry from these sources convolved to 
common resolution, we explore the diversity of SEDs in the rich sample of massive star clusters 
in NGC 1365. In addition to identifying which objects are or are not identified across all stellar 
light-tracing bands and their spatial distribution in the galaxy, we utilize CIGALE to examine 
correlations between star cluster mass and their detection limits across these bands. Lastly, we 
perform a principal component analysis on the photometry on these objects to ultimately aid in 
decomposing the stellar light from dust emission for massive star clusters. 
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William Harris  
The exceptionally deep mosaic images of Abell 2744 (Pandora's Cluster) constructed by the 
UNCOVER team (Bezanson et al. 2022) have been used to build a catalog of the unresolved 
sources in the central field of this rich cluster. The vast majority of the roughly 10,000 pointlike 
sources brighter than the photometric limits in the NIRCAM filters F115W, F150W, and F200W 
are made up of the globular cluster (GC) populations around the major A2744 galaxies, but also 
include GCs and UCDs scattered through the IntraCluster Medium. The remarkably deep limits of 
this NIRCAM data reach to within a magnitude of the classic GC luminosity function turnover 
point, and have photometric precision high enough to easily resolve the internal spread of the 
GC metallicity distribution. The A2744 field is a rare opportunity to survey entire GC populations 
at a significantly earlier stage of their evolution (in this case, at z=0.3 and a lookback time of 3.5 
Gyr). The spatial distributions of the GC systems map well onto the gravitational lensing map of 
the A2744 region, supporting recent theory suggesting that the metal-poor GCs in particular are 
an excellent visible tracer of the distribution of dark matter. 
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Nimish Hathi  
Authors: Nimish Hathi, Rolf Jansen, Rosalia O'Brien, Norman Grogin, Anton Koekemoer, Seth 
Cohen, Rogier Windhorst, Brenda Frye, and the PEARLS team 
 
The JWST North Ecliptic Pole Time Domain Field (NEP-TDF) is located within JWST's northern 
Continuous Viewing Zone and spans ~14 arcmin in diameter (Jansen & Windhorst 2018). This is 
the only region in the sky where JWST can observe a clean extragalactic deep survey field (free 
of bright foreground stars and with low Galactic foreground extinction A_V) at arbitrary cadence 



or at arbitrary orientation. This will crucially enable a wide range of new and exciting time-domain 
science, including high redshift transient searches and monitoring (e.g., SNe), variability studies 
from Active Galactic Nuclei (AGN), as well as proper motions of extremely scattered Kuiper Belt 
and Oort Cloud Objects, and of nearby Galactic brown dwarfs, low-mass stars, and ultracool 
white dwarfs. This field has a wealth of deep ground- and space-based ancillary data from X-rays 
through radio. Deep UV-Visible HST imaging to m_AB~29 mag exists covering almost the entire 
field which will enable a wealth of additional galaxy evolution science, especially when coupled 
with all the other multi-wavelength data. 
 
The JWST ``Prime Extragalactic Areas for Reionization and Lensing Science'' ('PEARLS') GTO 
program (Windhorst+ 2023) has observed the NEP-TDF with eight NIRCam imaging filters 
(F090W, F115W, F150W, F200W, F277W, F356W, F410M, and F444W) and NIRISS grism 
spectroscopic mode. This field consists of two sets of partially overlapping pairs of NIRCam 
pointings, with each pair of NIRCam poiƴǘƛƴƎǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ ΨǎǇƻƪŜΩΦ ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ ŦƻǳǊ bLw/ŀƳ 
spokes with a total area of 13.67 arcmin^2 per spoke, and a total area for the four NEP-TDF 
epochs of 54.79 arcmin^2. As a GTO survey, PEARLS has proprietary time on its data, but the 
observations from the first spoke in the NEP TDF are public. This abstract presents our main 
PEARLS NEP-TDF results obtained thus far, including the properties of radio sources and the 
search for high redshift galaxies and AGN in this field." 
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Kiana Henny  
The PHANGS (Physics at High Angular resolution in Nearby GalaxieS) project is carrying out a 
comprehensive panchromatic imaging campaign for a large sample of nearby galaxies spanning 
ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ǿŀǾŜƭŜƴƎǘƘǎ ŀƴŘ ƻōǎŜǊǾƛƴƎ ŦŀŎƛƭƛǘƛŜǎΣ ƛƴŎƭǳŘƛƴƎ W²{¢Φ ²ƛǘƘ bLw/ŀƳΩǎ ŜȄǉǳƛǎƛǘŜ 
high angular resolution, we are able to resolve individual star clusters in nearby galaxies in the 
near-infrared. By adding these new data to an already robust collection of similar high resolution 
UV/optical data from HST, and updating our modeling to reflect the incorporation of dust 
emission, we are now able to more realistically model various sub-populations of star clusters. 
Our modeling of globular clusters, which are particularly susceptible to the age-reddening 
degeneracy, yields appropriately old and low-reddening solutions. The combination of Ha and 
the 3.3 um PAH feature provides an indicator of star cluster environments and morphologies that 
enables us to more tightly constrain the ages of the youngest (<5Myr) clusters. 
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Alec Hirschauer  
We present a James Webb Space Telescope (JWST) imaging survey of I Zw 18, the archetypal 
extremely metal-poor (XMP), star-forming (SF), blue compact dwarf (BCD) galaxy. With a 
metallicity of only ~3% solar ([Fe/H] = -1.9), it is among the lowest-abundance systems known in 
the local Universe, making I Zw 18 an excellent accessible analog for galaxies at high redshift, 
including during the epoch of peak star formation. Of particular interest is understanding the 



origins of dust and dust-production mechanisms in the metal-poor environments typical of the 
early Universe by way of characterizing the population of massive, evolved stars on the 
asymptotic giant branch (AGB). Unlike our Galaxy where low- and intermediate-mass stars 
provide substantial dust mass loss during the AGB phase, high-redshift galaxies with known large 
dust content had insufficient elapsed time for these progenitor stars to evolve onto the AGB and 
produce dust. These JWST data provide a comprehensive infrared (IR) view of I Zw 18 with four 
filters each of both NIRCam (F115W, F200W, F356W, and F444W) and MIRI (F770W, F1000W, 
F1500W, and F1800W) photometry, which we have utilized to identify these key stellar 
populations which are bright in the near- and mid-IR. We showcase processing techniques and 
present our initial source list of dusty and evolved sources, employing color-magnitude diagram 
(CMD) analyses to explore the demographics of oxygen- and carbon-rich AGB stars, as well as the 
identification of dust-enshrouded young stellar objects (YSOs) which provide insight into the 
formation of massive stars at extremely low metallicities. In combination with supplementary 
multi-wavelength observational data, with these insights we are capable of constructing a dust 
evolution model for this important galaxy. Our early analysis reveals a recent starburst spatially 
concentrated in the northwest SF region, an intermediate-aged population of oxygen- and 
carbon-rich AGB stars spatially concentrated in the southeast SF region, and an older underlying 
ǇƻǇǳƭŀǘƛƻƴ ƻŦ ǊŜŘ ǎǳǇŜǊƎƛŀƴǘ όw{Dύ ǎǘŀǊǎ ǇƻǇǳƭŀǘƛƴƎ ǘƘŜ ƎŀƭŀȄȅΩǎ ƘŀƭƻΦ Additionally, we detect 
YSOs which trace the massive star formation taking place in I Zw 18, as well as evidence for a 
possible recent gravitational interaction with its companion system known as Component C. The 
results from this program set the standard for future stellar populations studies of XMP star-
forming systems with JWST. 
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Klaus Hodapp  
"As a by-product of the slitless spectroscopy of background stars in program 1187, we have 
obtained images and some spectroscopy of the bipolar outflow of the B335 protostar. 
We find symmetrical outflow shock fronts in both lobes, the innermost of which have only been 
revealed by JWST. For many of the outer shock fronts, proper motions were measured against a 
Keck image from 1996. The proper motions are substantial and indicate kinematic ages of the 
inner shock fronts of only a few decades. For the brightest, closest, and youngest shock front, the 
slitless spectrum shows emission of CO gas. This spectral signature is typical of dense, warm gas 
and distinct from the spectra of more distant shock fronts that are primarily seen in molecular 
hydrogen emission. A high proper motion star was discovered near the B335 outflow that could 
be an ejected component of a multiple star system associated with the B335 protostar." 
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Peter Hoeflich  
Authors: Peter Hoeflich (Florida State University, Chris Ashall, James DerKacy (Virginia Tech), 

Eddie Baron (Planetary Science Institute), Melissa Shahbandeh (STSci), and the MIRSNAC 
collaboration 

 
JWST observations with the MIRI instrument in both LRS and MRS mode of the normal bright 
SN2022aefx and the underluminous SN 2023xkq in combination with multi-dimensional non-LTE 
radiation hydrodynamical simulations led to a breakthrough in understanding the thermonuclear 
explosion of White Dwarf stars. Light curves and spectra of the explosion look similar because 
basic nuclear physics determines the progenitor structure and the explosion physics, breaking 
the link between progenitor evolution, and the explosion which allows their use as standardized 
empirical standard candles and hiding the diversity. The result is a wide variety of progenitors 
and explosion scenarios which can explain the observations by spherical radiation-transport 
simulations. However, the progenitors systems and the explosion physics is intrinsically multi-
dimensional requiring 3D non-LTE radiation transport simulations as a key. 
 
For the first time, JWST allowed the use of line profile of many elements and multi-ionization 
stages probing the geometry as key to the explosion physics and scenarios which are intrinsically 
3D. The observation of electron-capture elements and the spatial distribution shows that these 
two SNe Ia originate from massive WDs, larger than 1.2 solar masses. We found that the 
thermonuclear runaway occurs close to the center of the WD and based upon the Ar/Co line 
profiles, an off-center transition from deflagration to detonation. For the subluminous SN 
2023xkq, dynamical mergers may be an alternative explosion trigger. The results allow to design 
and focus future observations.  
 
We will describe the path from the observations to the interpretation, the challenges such as line 
transitions. We discuss the size of the directionally dependent luminosity and its implications for 
the use of SNe Ia in cosmology." 
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Mans Holmberg  
The JWST is ushering in a new era in remote sensing of exoplanetary atmospheres. The NIRISS 
spectrograph is ideally suited for exoplanet transmission spectroscopy owing to its optical-NIR 
coverage encompassing strong features of both key molecular species as well as clouds/hazes. 
NIRISS also provides crucial complementarity to other NIR-MIR JWST instruments by providing 
the spectral continuum accessible primarily at shorter wavelengths. We harness this unique 
capability to present a homogeneous spectroscopic library of NIRISS transmission spectra across 
a diverse sample of exoplanets observed in JWST Cycle 1. The planets span a wide range from 
Earth-size to gas giants transiting host stars from M dwarfs to sun-like. These spectra, obtained 
for some of the best JWST targets, serve as a unique reference sample for (a) unprecedented 
comparative exoplanetology across the diverse targets, and (b) detailed characterisation of the 
instrument performance and systematics for a wide range of observing conditions. Furthermore, 



given the slitless nature of the spectrograph, NIRISS is particularly affected by contamination due 
to background sources. We present a new method to model and correct for dispersed field stars 
that significantly improves the accuracy of the observed spectra, and discuss key aspects of the 
data reduction and analysis. We present prominent features and trends reflected in the planet 
spectra and their implications for the diversity of atmospheric properties, effects of the stellar 
spectra, and instrumental systematics across the sample. Our spectral atlas would serve as a 
benchmark for future JWST observations of exoplanetary atmospheres and highlight important 
lessons for spectroscopy with JWST NIRISS. 
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Tiger Hsiao  
The eagerly awaited discovery of the first generation of stars and galaxies raises several key 
scientific questions: Are they strong enough to ionize the intergalactic medium? Do they truly 
lack metals? Within the first year of observation, JWST has taken a giant leap towards unraveling 
the mystery of the first stars. For instance, star clusters have been observed in redshift galaxies 
such as SMACS0723, the Sparkler, Sunrise Arc, MACS0647-JD, and GN-z11. We report on new 
W²{¢ bLw/ŀƳ ŀƴŘ bLw{ǇŜŎ ƻōǎŜǊǾŀǘƛƻƴǎ ƻŦ a!/{лсптҍW5Σ ŀ ȊḐ11 galaxy initially discovered with 
ǘƘŜ IǳōōƭŜ {ǇŀŎŜ ¢ŜƭŜǎŎƻǇŜΦ ²Ŝ ŦƛƴŘ ǘƘŀǘ a!/{лсптҍW5 Ŏƻƴǎƛǎǘǎ ƻŦ ǘǿƻ ŎƻƳǇƻƴŜƴǘǎΣ Ǉƻǎǎƛōƭȅ 
merging galaxies or star clusters within a single galaxy. Component A is larger, brighter, and very 
blue, indicating recent star formation with minimal dust. Component B is smaller, redder, and 
likely older with mild dust extinction, suggesting a galaxy merger 400 million years after the Big 
Bang, with a candidate companion galaxy C nearby. Spectroscopic redshift estimation yields 
z=10.17 based on seven detected emission lines, which is the second-most distant detections to 
date. We derive a gas-ǇƘŀǎŜ ƳŜǘŀƭƭƛŎƛǘȅ ƻŦ όлΦлсҍлΦнύ ƻŦ ǎƻƭŀǊ ƳŜǘŀƭƭƛŎƛǘȅΦ a!/{лсптҍW5 Ƙŀǎ ŀ 
stellar mass of log(M/M_ṩ) = 8.1±0.3, including Ḑ 6×10^7M_ṩ in component A. A faint 
companion galaxy C shows a Lyman break consistent with z=10.17. Future JWST observations will 
help us understand and discover even more first star clusters. 
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Kartheik Iyer  
"Understanding how different physical processes drive the evolution of galaxies is one of the 
biggest challenges in modern astrophysics. In this talk, we will explore how the star formation 
histories (SFHs) of galaxies can be used to learn about their formation and evolution. With the 
revolutionary capabilities of JWST, we can now observe distant galaxies in greater detail than 
ever before and use sophisticated modeling to break age-old degeneracies between dust, 
metallicity and stellar populations. This allows us to reconstruct galaxy SFHs across a wide range 
of redshifts and stellar masses and understand their evolution at both an individual and a 
population level.  



 
I will introduce (i) the Dense Basis SED-fitting technique (Iyer+19), designed to infer non-
parametric galaxy SFHs from spectrophotometric observations. (ii) applications to JWST 
observations to discover some of the most distant galaxies in the universe (Finkelstein+22), 
analyze high-redshift mergers (Asada+23) and post-starburst galaxies (Strait+23), and identify 
resolved globular cluster candidates in a lensed galaxy at z~1.38 (Mowla&Iyer+22), (iii) current 
work analyzing the SFHs of over 100,000 galaxies from the CEERS and CANUCS JWST surveys, (vi) 
machine learning tools used to identify interesting outliers and speed-up inference, and (v) 
techniques to use SFH information in conjunction with cosmological simulations to better 
understand the role of feedback in shaping galaxies across time (Iyer+20, Iyer&Speagle+23). 
Overall, I will describe the role that SFHs play in learning about galaxy evolution using the first 
year of JWST data, and the possibilities to come." 
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Jacob Jencson  
In its final years, the Spitzer Space Telescope expanded our view of the dynamic infrared (IR) sky 
by revealing entirely new classes of dust-obscured IR transients. These transients are diverse and 
ǇƻǇǳƭŀǘŜ ǘƘŜ ƭǳƳƛƴƻǎƛǘȅ άƎŀǇέ ōŜǘǿŜŜƴ Ŏƭŀǎsical novae and the much more luminous 
supernovae. One such class, dubbed SPRITEs (eSPecially Red Intermediate-luminosity Transient 
Events), are so red that any associated optical emission is very faint or completely absent. A 
leading hypothesis for the origin of some SPRITEs is a common-envelope ejection or stellar 
merger with rapid obscuration by dust formation, but direct confirmation of this idea has proved 
elusive. The key to unraveling the nature of these events is mid-IR spectroscopy, now available 
with JWST. I will present the results of spectroscopic NIRSpec and MIRI/LRS observations (3-12 
micron) of a prototypical SPRITE in the nearby galaxy IC 342, named SPIRITS 18nu, obtained in 
September 2022 as part of JWST Cycle 1 GTO program (PID 1240; PI M. Ressler). The spectra 
reveal a dense shell of cool dust in the aftermath of the outburst and show remarkable similarity 
to the only conclusively known case of a binary coalescence event, V1309 Sco, providing a direct 
observational link of SPRITEs to this phenomenon. Modeling of the spectra to determine the mass 
and chemical composition of the dusty outflows and constrain the properties of their remnants 
provides vital new clues on a critical, but previously hidden, phase of binary star evolution. 
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Junehyoung Jeon  
Active galactic nuclei (AGN) in the early Universe are thought to be prominent sources of energy 
and ionizing photons that affected the growth of their host galaxy and their environment. 
However, it is still unclear how the supermassive black holes (SMBHs) that fuel these AGN grew 
to the observed high masses already at high redshifts. Observations of high-redshift SMBH 
progenitors or lower-luminosity AGN will thus help characterize the evolution of SMBHs and their 
impact on the surroundings. With the launch of the JWST, fainter objects at high redshifts can 



now be detected, including lower-luminosity AGN. We assess the observability of such low 
luminosity AGN, using the cosmological simulation code GIZMO to provide a realistic 
environment for black hole growth in the early Universe. Soon after the first stars are born in the 
simulation run, we insert stellar-remnant black hole seeds of various initial masses, between 300 
and 10^4 Mṩ, at the center of a dark matter halo and follow their growth until zḐ6. Such stellar 
black hole seeds placed in a typical high-z environment do not significantly accrete and grow to 
reach masses that can be observed with the JWST under conditions of standard Bondi-Hoyle 
accretion, as energy input from stellar feedback and chaotic dynamics prevent efficient gas 
accretion onto the black holes. To be observed with the JWST, rarer but still physically feasible 
growth regimes, involving Eddington or super-Eddington accretion, would be required. 
Alternatively, AGN observability may be boosted under even rarer conditions of extreme 
gravitational lensing. 
Top of Document 

Logan Jones  
A complete picture of star formation (SF) requires an accurate characterization of the molecular 
gas in star-forming environments. Since molecular hydrogen (H2) is a weak rotational emitter, 
the classical approach for measuring the molecular gas content of galaxies has been to use CO as 
an indirect tracer. However, CO provides only a partial census of the total H2 mass, especially in 
regions where the physical conditions allow H2 to survive without concomitant CO - the so-called 
CO-dark gas. With the advent of MIRI/MRS onboard JWST, we can now directly detect emission 
from warm H2 at the scales of ~a few pc in galaxies outside the Local Group. We present the 
initial results of a spatially-resolved study of H2 gas from our MIRI/MRS program targeting the 
central 200 x 200 pc of the nearby, massive spiral galaxy M83. We show the spatially-resolved 
emission maps for rotational transitions of H2 and for PAH molecules and present a preliminary 
look at how the properties of the molecular gas vary with emission line ratios from ionized species 
(e.g., [NeIII]/[NeII]) also measured from our MIRI spectroscopy. We compare our H2 emission 
maps with the cold molecular gas traced by CO(1-0) emission with ALMA, finding that only the 
lowest-energy H2 lines follow the same spatial distribution as the CO. Our initial results also 
suggest that as much as 75% of the total molecular gas mass in the core of M83 is CO-dark. These 
results, which imply that significant reservoirs of CO-dark gas can exist even in metal-rich 
environments like M83, showcase the necessity of developing and testing new tools to 
understand the molecular gas in galaxies with both direct and indirect tracers. 
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Jose Diego  
We discuss the potential of JWST to detect lensed stars at redshift $z>1$ and discuss some of the 
latest discoveries made by JWST as part of the PEARLS program, and how these stars can be used 
to study models of dark matter. JWST is particularly powerful at detecting red supergiant stars 
with magnifications factors between several hundred to several thousand. These stars are 
brightest in the reddest bands proved by JWST. Blue supergiants are also detectable by JWST 



which will provide the most complete census of the most luminous stars above redshift 1, thanks 
to the boost provided by gravitational lensing. These stars act as pencil beams of small scale 
strictures along the line of sight and are sensitive to mass fluctuations ranging from 1 solar mass 
to dwarf galaxy scales. This regime is particularly interesting for certain dark matter models that 
predict a defficit of structures at the dwarf galaxy scale (for instance in warm dark matter or wave 
dark matter models) . On the cntrary, certain models of dark matter, such as primordial black 
holes, predict an excess of substructures at the stellar mass scale. In this talk we present the 
latest results from the JWST-PEARLS program regarding lensed stars and the implications for dark 
matter models. 
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Intae Jung  
We analyze rest-frame ultraviolet to optical spectra of three z=7.47 - 7.75 Lyman-alpha emitters, 
using the JWST/NIRSpec observations from the Cosmic Evolution Early Release Science (CEERS) 
survey. From NIRSpec data, we confirm the systemic redshifts of these Lyman-alpha emitters, 
and emission-line ratio diagnostics indicate these galaxies were highly ionized and metal poor. 
We investigate Lyman-alpha-line properties, including the line flux, velocity offset, and spatial 
extension. For the one galaxy where we have both NIRSpec and MOSFIRE measurements, we find 
a significant offset in their flux measurements (~5x greater in MOSFIRE) and a marginal difference 
in the velocity shifts. The simplest interpretation is that the Lyman-alpha emission is extended 
and not entirely encompassed by the NIRSpec slit. The cross-dispersion profiles in NIRSpec reveal 
that Lyman-alpha emission in one galaxy is significantly more extended than the non-resonant 
emission lines. We also compute the expected sizes of ionized bubbles that can be generated by 
the Lyman-alpha sources, discussing viable scenarios for the creation of sizable ionized bubbles 
(>1 physical Mpc). The source with the highest-ionization condition is possibly capable of ionizing 
its own bubble, while the other two do not appear to be capable of ionizing such a large region, 
requiring additional sources of ionizing photons. Therefore, the fact that we detect Lyman-alpha 
from these galaxies suggests diverse scenarios on escape of Lyman-alpha during the epoch of 
reionization. High spectral resolution spectra with JWST/NIRSpec will be extremely useful for 
constraining the physics of patchy reionization. 
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Oleg Kargaltsev  
Supernova fallback disks have been predicted by some models but observational evidence of 
their existence is scarce. An infrared (IR) excess was reported for magnetar 4U 0142+61, based 
on Spitzer observations. It was attributed to a supernova fallback disk. To confirm it and explore 
its nature we carried out a multifaceted observing campaign using JWST's MIRI and NIRCam. The 
obtained data allow us to characterize the SED of the magnetar from optical to IR and study its 
connection to the X-ray spectrum. We will report the results of the JWST observations and discuss 
their implications for the physical mechanism responsible for the magnetar's IR emission. 
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Rebecca Larson  
Prior to the launch of JWST, Finkelstein et al. 2022a searched for z=9-10 galaxies in the CANDELS 
fields using all available HST and ground-based photometry. In an effort to spectroscopically 
confirm these candidates, we embarked on a multi-year survey with Keck/MOSFIRE to target 
these galaxies for Lya emission, successfully detecting Lya from the second-brightest source in 
the sample, with the brightest already having a confirmed Lya detection from Zitrin et al. 2015, 
both in the EGS field. Serendipitously, the CEERS ERS program targeted this same field, and we 
were able to target all of these candidate galaxies with NIRSpec. In this talk, I will report on the 
spectroscopic confirmation of five of the brightest candidates found by HST with CEERS/NIRSpec 
detections of OIII+Hb, confirming their redshifts at z=7.8-8.7. I will also show the plethora of 
additional emission lines detected with the NIRSpec and compare them to our results from Keck, 
and the discovery of an accreting supermassive black hole at z=8.679, in CEERS_1019. Lastly, I 
will showcase the power of JWST for studying the physical properties of these galaxies for the 
first time, and the implications they have for the apparent enhanced detectability of Lya from 
these sources that lie in the heart of the epoch of reionization. 
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Ryan Lau  
The recent discovery of the infrared transient ZTF 2020-SLRN, where a <~10 Jupiter-mass planet 
was swallowed up by its Sun-like host star, presented the first time a planetary engulfment event 
has been observed. In this talk, I will present 3 ς 12 um observations of ZTF 2020-SLRN taken with 
the NIRSpec fixed slit mode and the MIRI low resolution spectrometer ~830 days after its outburst 
peak from the GTO program 1240 (PI ς M. Ressler) as a target of opportunity. The spectra reveal 
detections of the fundamental band of 12CO at ~4.7 um in emission as well as thermal IR emission 
from dust that likely formed during outburst triggered by the engulfment event. Dust SED 
modeling with DUSTY and CO line-fitting analysis with spectools-ir of the aftermath of ZTF 2020-
SLRN indicate the presence of a close-in (R ~ 0.2 AU) circumstellar disk of dust and gas around 
the Sun-like host star. Such observations enabled by JWST provide us with a unique glimpse at 
the possible fate of the inner planets in our Solar System. 
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Sandy Leggett  
The first JWST Y dwarf data provides important insights into four of these planet-like bodies. We 
use recent empirical, physically motivated, adiabat-adjusted ATMO2020++ models to generate 
synthetic spectra and JWST color-color diagrams. Comparison of the synthetic and observed 



JWST photometry shows that two of the brown dwarfs, WISE 0336A and WISE 0359 are typical 
field Y0 dwarfs, with effective temperatures (Teff) of 450K, solar metallicity, and a surface gravity 
which implies a local-disk-like age of around 2 Gyr. The newly JWST-resolved companion WISE 
0336B is a very low luminosity object and is the first to lie in the factor-of-two luminosity gap 
between the unique 260K WISE 0855 and all other known Y dwarfs. The ATMO2020++ models, 
with evolutionary models, indicate that WISE 0336B has Teff =295K and a mass ~6 Jupiters. The 
fourth Y dwarf, WISE 1828, is known to be peculiar, and the JWST colors suggest, as before, that 
this object is an extremely-low-metallicity binary. We fit the NIRSpec spectrum for the Y0 WISE 
0359 with a model consistent with the color trends. This spectral fit is superior to the Sonora 
model fit; the agreement with observations is better, and the model parameters are more 
plausible than the very young age and low mass inferred by the Sonora model. The ATMO2020++ 
models are publicly available and are recommended for future analyses of JWST Y dwarf data. 
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Laura Lenkic  
Super star clusters (SSCs) are embedded, massive (> 105 Msun), and compact (r ~ 1 pc) sites of 
star formation. Because SSCs represent the most extreme star-forming regions, feedback from 
the high-mass stars they host can have important effects on the interstellar medium. In 
particular, SSCs can clear out gas that might have formed stars through outflows. We present an 
imaging survey of the recently discovered Spitzer I proto-SSC in NGC 6822, a nearby (490 kpc), 
low-metallicity (20% solar) dwarf galaxy, conducted with the NIRCam and MIRI instruments 
onboard the JWST. NGC 6822 hosts several prominent HII regions; of these, Spitzer I is the 
youngest and most active, and houses 90 color-selected candidate young stellar objects (YSOs) 
identified from Spitzer Space Telescope observations. We revisit the YSO population of Spitzer I 
with these new JWST observations. By analyzing color-magnitude diagrams constructed with 
NIRCam and MIRI data, we establish color selection criteria to identify candidate YSOs and 
characterize the full population of young stars, from the most embedded phase to the more 
evolved stages. We identify 1,274 red sources, and fit YSO model spectral energy distributions 
(SEDs) to each. Based on the shape of the SED and goodness of YSO model SED fit, we establish 
a list of 129 candidate YSOs within Spitzer I, which corresponds to the largest number of YSOs 
concentrated within a single region in all of NGC 6822. We discuss the properties of our candidate 
YSOs, how our catalog compares to previous studies of the YSO population of this region, and 
how Spitzer I compares to other nearby SSC candidates such as 30 Doradus. 
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Jialu Li  
The high abundance of gas-phase water makes it a powerful diagnostic tool for probing physical 
conditions in star-forming regions. Specifically, while the disk photosphere of the massive 



protostar provides a pencil beam MIR continuum, absorption rovibrational lines of water 
selectively and directly probe gas in the innermost regions close to the protostars. JWST/MIRI 
can detect the v2 rovibrational band of gas-phase H2O around 6 microns with a spectral 
resolution of R~3,500 (85 km/s). However, based on high-resolution EXES/SOFIA (R~50,000) 
observations, analysis of JWST/MIRI spectra will be hampered by the blending of individual 
transitions into broad absorption features, optical depth effects, and line depth reduction due to 
partial coverage of the source. In this work, we aim to provide recipes for guiding the 
interpretations of JWST/MIRI spectra on the basis of recognizing the issues above. 
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Mattia Libralato  
Astrometry is one of the main pillars of astronomy, and one of its oldest branches. Over the years, 
an increasing number of astrometric works by means of Hubble Space Telescope (HST) data has 
revolutionized our understanding of various phenomena. The newest JWST observatory, thanks 
to its higher image quality and temporal stability, offers the opportunity to further advance the 
types of studies in which HST has already excelled, and opens the door for entirely new 
discoveries. The astronomical community has started to produce high-quality astrometric 
calibrations with JWST right from the start. I present here the first efforts focused on the NIRISS 
imager of JWST. To showcase my work, I combined JWST and HST data to compute high-precision 
proper motions for stars in different fields (the Large Magellanic Cloud, the Galactic Center, a 
globular cluster). I discuss the kinematics of the various populations in each field and compare 
these findings with what was obtained by using HST and Gaia data. These results put forth JWST 
as the new state of the art in high-precision astrometry. 
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Jamie Lin  
Recent discoveries of quiescent galaxies in the Epoch of Reionization (EoR), i.e. at z>5, have raised 
ǉǳŜǎǘƛƻƴǎ ǘƻ ǘƘŜ ŎƻƳƳƻƴƭȅ ŀǎǎǳƳŜŘ ˂/5a ŎƻǎƳƻƭƻƎƛŎŀƭ ƳƻŘŜƭ ό/ŀǊƴŀƭƭ Ŝǘ ŀƭΦ нлноΤ [ƻƻǎŜǊ Ŝǘ ŀƭΦ 
2012). Fundamental questions to be unanswered are how these galaxies both assembled their 
stellar masses and ceased their star-formation activities so rapidly. The JWST Cycle 1 program 
FRESCO has been constructing a spectroscopic census during the EoR with JWST/NIRCam slitless 
spectroscopy in the F444W band probing star formation with emission lines (Ha, [OIII]+Hb) and 
providing even more complete SED sampling of thousands of galaxies in GOODS-S and GOODS-
N. FRESCO has recently identified an over-density of H-alpha emitting galaxies (HAEs) at z~5.2 in 
GOODS-N (Herard-Demanche in prep.). I will present results on the identification and 
characterization (stellar population properties and quiescent fraction) of quiescent galaxies in 
the over-densities at z~5.2 in GOODS-N and at z~5.4 in GOODS-S using a combination of FRESCO 
photometry and spectroscopy, as well as deep photometry from the JWST GTO JADES program. 
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Elena Manjavacas  
Spectral libraries of brown dwarfs with well-known ages are crucial to characterize other brown 
dwarfs for which their ages are in general not known. In addition, spectral libraries allow us to 
test atmospheric retrieval models, which have the potential of providing detailed information 
about the atmospheres of these objects. However, to fully test atmospheric retrievals, high-
resolution, long-wavelength coverage spectra with well-understood uncertainties are needed, 
such as the spectra provided by NIRSpec onboard the James Webb Space Telescope. In this talk, 
I will present the high-resolution JWST/NIRSpec spectra of two young brown dwarfs, TWA 28 and 
TWA 27A, and one planetary-mass object, TWA 27b, members to the TW Hydrae Association (~10 
Myr). I will show the richness of the atomic lines and molecular bands present in the spectra, and 
their full characterization. All objects show signs of a protoplanetary disk, via near-infrared excess 
and/or via emission lines. I will also show which forward cloudy (BT-Settl CIFIST) and cloudless 
(ATMO) models best match each spectrum. This comparison showed that the cloudless spectra 
over-predict the depth of the CO bands at 4.5 micron, which potentially could be corrected by 
including clouds in the model. Finally, we compare the spectra of TWA 28 and TWA 27A, finding 
significant differences after 3 micron, potentially due to having disks of different temperatures 
and extensions, as it was reported in previous works. 
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Nicholas Martis  
I investigate the spatial distribution of compact sources in the first JWST lensing cluster, 
SMACS0723. Prior to this analysis, I construct cluster galaxy and intracluster light models which 
are subtracted from the original images, allowing the detection of faint sources both behind and 
within the cluster. Many objects overlap with bright cluster galaxies and can only be detected 
after the light model subtraction. After isolating objects associated with the cluster, we split them 
into two candidate groups: globular clusters and dwarf galaxies. I study the spatial distribution of 
each population with respect to our light model using a variety of metrics. The results are 
considered in comparison to other studies using early JWST data, surveys of galaxy clusters in the 
local universe, as well as simulations. This study serves as a precursor to the analysis that will be 
performed by the CANUCS (CAadian NIRISS Unbiased Cluster Survey) team with a set of five 
lensing clusters. 
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Stephen McKay  
JWST NIRCam imaging provides a powerful complement to sub-mm observations of dusty star-
forming galaxies (DSFGs). I will describe how JWST NIRCam images can provide accurate positions 
for SCUBA-2 sources, increase the depth at which we can measure SCUBA-2 galaxies, and 
constrain the morphologies, compactness, and stellar properties of DSFGs. Our analysis of 
samples in the A2744 and CDF-S fields shows a substantial drop in the ratio of the far-infrared 
luminosity to the bolometric luminosity at rest-frame 5000A between z<4 and z>4, which 
suggests that high-redshift sources may have less dust content than the lower redshift sources. 
Using SED fits, we analyze how stellar properties of the galaxies correlate with their effective radii 
and red colors as seen by JWST. 
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Michael Meyer  
Over 20 years ago, the NIRCam instrument proposal was submitted outlining a comprehensive 
science program including a coordinated suite of observations to reveal answers to key questions 
concerning the origins of stars and planets, with implications as well for the origin of life. Here 
we report some of the results from the first year of JWST science operations. Deep observations 
of pre- and protostellar molecular cloud cores reveal the initial conditions of star formation, the 
composition of star- and planet-forming gas and dust, the first compact objects that form from 
collapse, and feedback from star formation which may contribute to self-regulation (PIDs 1182, 
1186, and 1187). Observations of brown dwarfs in young clusters and in the field, reveal 
multiplicity, atmospheric structure, and composition of these enigmatic objects that represent 
either the low mass end of the initial mass function or the high mass limit of planet formation, 
with objects ejected from their host systems (PIDs 1189, 1190, and others). Imaging and 
spectroscopy of planet-forming circumstellar disks reveal how interstellar ingredients are 
transmuted into the building blocks of planets and the emergence of forming proto-planets in 
these disks (PID 1179). Observations of mature gas giants and brown dwarf companions as a 
function of host star mass, orbital separation, and mass ratio may reveal how the complex 
processes of planet formation determine their composition and help regulate the delivery of 
volatiles to potentially habitable planets (PIDs 1184, 1193, and 1194). Initial results from several 
published papers led by early-career members of our team will be highlighted. 
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Susan Mullally  
We used MIRI to search for planets around four white dwarf stars to test whether giant planets 
drive the mysterious metal pollution observed in the atmospheres > 25% of white dwarf stars. 
Giant planets are believed to throw planetesimals into the white dwarf where they are torn apart 
and accreted onto the photosphere. The low planet-star contrast in the mid-infrared makes the 
planet light detectable in these systems without the use of a coronagraph. Our targets are close 
(10-22 pc), middle-aged aged (0.8-2.7 Gyr), metal-polluted white dwarf stars and our 



observations are sensitive to sub-Jovian mass companions. Confirmed candidates from this 
program will open-up the opportunity to obtain spectroscopy of cool giant planets similar to 
those in our outer solar system. 
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Conor Nally  
"We present the NGC 6822 medium GTO program, first results and combined NIRCam and MIRI 
CMDs. JWST MIRI and NIRCam imaging observations of the isolated metal-poor galaxy NGC 6822 
were obtained in Cycle 1 (GTO Program ID 1234) producing an inventory of star formation and 
dust life cycles at high resolution. Similar to Spitzer studies of the Magellanic Clouds (SAGE), NGC 
6822 is metal-poor ([Fe/H]=-1.2), making it a compelling target for studying stellar evolution as it 
is thought to have conditions similar to galaxies at the peak star formation epoch in the Universe. 
For the photometry, we use StarbugII that we developed for complex and crowded fields taken 
with JWST. With the high sensitivity instruments on JWST, we have deep spatially-resolved 
photometry of individual sources which are bright in the infrared, reaching 7 magnitudes deeper 
than any previous IR study of the galaxy. We detect to a depth just above the main sequence 
turn-off and see clear evidence for multiple aged populations within the post-main sequence 
stars and young stellar objects. 
Of particular interest are the high dust producers - unlike our galaxy where low- and 
intermediate-mass stars provide substantial amounts of dust via mass loss during the Asymptotic 
Giant Branch (AGB) phase, high redshift galaxies simply lack the time to have <5 solar mass stars 
evolve onto the AGB and produce dust. As such, studying intermediate- to high-mass evolved 
stars in an isolated galaxy whose physical properties resemble those at z=2 may be key to 
understanding dust formation within galaxies as the universe evolves." 
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Isha Nayak  
We present James Webb Space Telescope (JWST) Mid-Infrared Instrument (MIRI) Medium 
Resolution Spectroscopy (MRS) observations of N79, host to super star cluster (SSC) candidate 
H72.97-.69.39. Located in the low-metallicity environment of the Large Magellanic Cloud (LMC), 
the N79 region is similar to star-forming conditions in the early Universe. We use this local 
laboratory to image protostars on sub-parsec scales with JWST, and present results from 
MIRI/MRS observations of 11 young stellar objects (YSOs) located in the three giant molecular 
clouds (GMCs) in N79. Our goal is to understand the silicate and ice absorption lines, as well as 
poly-aromatic hydrocarbon (PAH) and molecular hydrogen emission lines to fully characterize the 
YSOs and find signatures of accretion and outflows. We will show spectra of the 11 YSOs from 
ŦƻǳǊ aw{ ǇƻƛƴǘƛƴƎǎ ƛƴ bтфΦ ¢ƘŜ Ƴƻǎǘ ŎǊƻǿŘŜŘ ǊŜƎƛƻƴ ƻŦ ǘƘƛǎ ǇǊƻƎǊŀƳΩǎ ŦƻǳǊ ǇƻƛƴǘƛƴƎǎΣ ƳŀŘŜ 
toward the SSC candidate H72.97-69.39, shows five YSOs within the MRS field-of-view. One of 
the 11 YSOs shows deep silicate and ice absorption lines, indicating this is truly a very young 
source less than 10,000 years old. We compare the MRS spectra to the Spitzer IRS spectra for 



these observations to highlight the improvement in spectral resolution and detection of over 30 
lines in each spectrum. 
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Chloe Neufeld  
We present results from the JWST FRESCO survey on the star forming sequence of galaxies at 
z~1.4, during the peak of the cosmic star formation history. Star formation rates are measured 
from the redshifted Paschen-alpha emission line (a nearly dust-insensitive tracer), and mass 
measurements include the observed F444W band (rest-frame NIR). We find that the star 
formation rates of galaxies with masses ~10^9 M_sun are similar to previous studies that were 
based on other indicators. At higher masses, we find lower star formation rates than many earlier 
studies by up to 0.5 dex, but we find good agreement with recent results obtained in the 
Prospector fitting framework, with a mean difference of 0.17 +/- 0.08 dex at ~10̂10 M_sun. We 
measure a scatter in star formation rates at fixed mass of 0.32 +/- 0.08 dex, which is similar to 
that found by previous studies and is nearly identical to the scatter measured from the purely 
empirical relation between Paschen-alpha luminosity and rest-frame K band magnitude. 
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Max Newman  
"The Tip of the Red Giant Branch (TRGB) distance method is one of the most efficient and precise 
techniques for measuring distances to nearby galaxies of all morphological types. While the TRGB 
measurements are typically made in the I-band where the method is well calibrated, the TRGB in 
the near infrared (NIR) is 1 to 2 mags brighter, and has the potential to expand the range over 
which distance measurements to nearby galaxies are possible by up to a factor of 125 in volume.  
Here, we first present an empirical calibration of the TRGB in the Hubble Space Telescope (HST) 
Wide Field Camera 3/Infrared (WFC3/IR) NIR F110W and F160W filters. This HST program is a 
JWST preparatory and directly informs on our approach to calibrate the TRGB in a number of the 
JWST photometric filters. The HST calibration is tied to the TRGB in the I-band equivalent HST 
Advanced Camera System Wide Field Camera (ACS/WFC) F814W filter and includes color-based 
age/metallicity corrections and zero-points. We find that a single calibration for the NIR TRGB 
returns distances that are in excellent agreement with the distances as measured in the ACS/WFC 
F814W filter. Second, we present our preliminary TRGB calibration in several combinations of 
JWST Near Infrared (NIRCam) and Near Infrared Slitless Spectrograph (NIRISS) filters. These new 
JWST TRGB calibrations can be used to measure distances to galaxies up to ~50 Mpc, significantly 
expanding the currently feasible distance range of the method." 
Top of Document 



Masafusa Onoue  
We present our 1st-year results from a Cycle 1 program, in which 12 of the lowest-luminosity 
quasars in the epoch of reionization are observed with NIRCam and NIRSpec fixed slits. Stellar 
light of quasar host galaxies was detected in NIRCam F150W and F356W images, which straddle 
the redshifted 4000 angstrom break. A self-developed image decomposition technique was 
applied to detect the dim light of distant host galaxies, which has been elusive with deep HST 
observations. Moreover, stellar absorption lines are identified in the NIRSpec rest-frame optical 
spectra of two targets. These quasar host galaxies are massive, measuring more than ten billion 
times the mass of the Sun. The central BHs powering these quasars are also massive with more 
than hundred million times the mass of the Sun. The ratio of the black hole mass to host stellar 
mass is similar to those of galaxies in the local universe, suggesting that the co-evolutionary 
relationship between black holes and their hosts was already in place within the first billion years 
of the universe. 
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Roberta Paladini  
These Cycle-1 observations will constrain the initial stages of grain growth in early sites of star 
formation. To achieve this objective, we obtained MIRI MRS spectroscopic observations of 
background stars behind three dense molecular cores of different stages. By using background 
stars, we avoided uncertainties arising when embedded sources, with uncertain infrared 
excesses, are used. These measurements will enable investigations of variations in 1) the shape 
of the 9.7 micron silicate absorption band; 2) the strength of tau_9.7 and tau_{18 and the ratio 
tau_18/tau_9.7; 3) the relation of tau_9.7 and tau_18 both with extinction in the K band (A_K) 
and in the (sub)mm (tau_850). The combination of 1, 2, and 3, coupled with new knowledge 
about ice mantle composition and application of state-of-the-art models, will set constraints on 
the combination of grain size and porosity at extinction depths largely inaccessible prior to JWST. 
Additional insight will come from the 5 -- 26 micron extinction curves derived for each 
independent line of sight, which will help resolve degeneracies in grain size, shape and 
composition. 
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Cristina Pallanca  
"NGC 6440 represents one of the first Galactic globular clusters observed by JWST. Located in the 
Galactic bulge, it faces significant challenges due to moderate extinction and differential 
reddening. Thanks to JWST's advanced capabilities, it has provided an unprecedented 
opportunity to sample the cluster MS down to 0.2 solar  
First, I will outline the method employed to analyze the proprietary JWST data, coupled with the 
archival HST images. In particular, besides detailing the main steps of the applied PSF-fitting 
method, essential in highly crowded environments like the core of NGC6440, I will focus to the 
advantage of such a synergetic approach instead of a combination of independent catalogs. This 
































