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Workshop
Schedule



Surveying the Universe in 4D: Beating Cosmic Variance with Wide-
Field Slitless Spectroscopy from HST, JWST, Euclid,  
Roman, and Beyond 
August 24 – 28, 2026 • Space Telescope Science Institute • John Bahcall Auditorium 

Monday 9:00 AM start  •  5:30 PM end 
Time Type Session / Talk Speaker 

9:00 AM – 9:30 AM Opening Remarks Opening Remarks 

WFSS SURVEYS & GENERAL GALAXY EVOLUTION 

9:30 AM – 10:00 AM Review Talk
Wide-Field Slitless Spectroscopy from JWST to Roman: Mapping AGNs, Galaxies and Large-Scale 
Structures Across Cosmic Time Feige Wang 

10:00 AM – 10:20 AM Contributed Revealing how the Earliest Galaxies Evolved into Today’s Diverse Population with Slitless Spectroscopy Jasleen Matharu 

10:20 AM – 10:50 AM Break Coffee Break 

10:50 AM – 11:10 AM Contributed [Remote]
Exploring the Ha Luminosity Function at z ~ 1.3 and z ~ 2.0 in the CANUCS Lensing Fields with JWST 
NIRISS 

Qianqiao Zhou 

11:10 AM – 11:30 AM Contributed The Evolution of Galaxy Structure, Mass, and Environment Since the End of Cosmic Noon Westley Brown 

11:30 AM – 11:50 AM Contributed
COSMOS-3D: the Largest Census of [OIII] Emitters at z=7-9 and Implications for Emission-line Survey at 
High-redshift 

Bingcheng Jin 

11:50 AM – 12:10 PM Contributed Constraining the High-Redshift Star-Forming Main Sequence with JWST Pure-Parallel WFSS Anika Kumar 

12:10 PM – 1:10 PM Break Lunch (provided) 

1:10 PM – 1:30 PM Contributed [Remote] Opening new avenues to study galaxy evolution with JWST/MIRI and Roman slitless spectroscopy Vihang Mehta 

COSMIC NOON 

1:30 PM – 2:00 PM Review Talk Tracing the Galaxy Baryon Cycle from the EoR to Cosmic Noon with HST and JWST WFSS Xin Wang 

2:00 PM – 2:20 PM Contributed
Probing the Low-Mass End of the 0.5 < z < 3.5 Star-Forming Main Sequence in the NGDEEP Survey with 
Ultradeep JWST/NIRISS WFSS 

Claire Bolda 

2:20 PM – 2:40 PM Contributed Revealing baryon cycling at the peak of galaxy formation with JWST/NIRISS WFSS Farhanul Hasan 

2:40 PM – 3:00 PM Contributed Warm Molecular Gas in AGN Hosts from Wide Field Slitless Spectroscopy with MIRI Andreea Petric 

3:00 PM – 3:30 PM Break Coffee Break 

3:30 PM – 3:50 PM Contributed [Remote] Investigating the Role of Galaxies in Cosmic Reionization: Insights from the JWST COSMOS-3D Survey Xiangyu Jin 

3:50 PM – 4:50 PM Tutorial/Demo slitlessutils: A Comprehensive Framework for Extracting and Simulating Slitless Spectroscopy for HST Russell Ryan 

4:50 PM – 5:30 PM Discussion
Discussion – Topic: Current, upcoming, and future WFSS capabilities are poised to revolutionize our 
exploration of the universe. Where will the major paradigm shifts occur? What can we achieve now, 
what will soon become possible, and how should we approach the next generation of capabilities? 

6:00 PM – Un-Banquet at R House (301 W 29th St, 25 min by foot) 

Contributed (15+5 min) Review Talk (25+5 min) Tutorial / Demo 
Flash talks Discussion Break / Lunch 

Registration opens at 8:30 AM each day in STScI Muller 
lobby.   Technical A/V checks can be done starting at 8:30 

AM and during breaks in the John Bahcall Auditorium. 



WFSS Conference — Tuesday 9:00 AM start  •  5:30 PM end

Time Type Session / Talk Speaker 

TRANSIENTS 

9:00 AM – 9:20 AM Contributed Spectral Extraction of Type Ia Supernovae in OpenUniverse2024 with Roman WFI P127 Prism Jyotika Roychowdhury 

9:20 AM – 9:40 AM Contributed WFSS for Supernovae and Explosive Transients in the Era of LSST & Roman Sahana Kumar 

9:40 AM – 10:00 AM Contributed From Dispersed Images to Spectral Time Series: The Roman SNIa Spectroscopy Pipeline Russell Ryan 

10:00 AM – 10:20 AM Poster/Flash Poster Flash Talks 

10:20 AM – 10:50 AM Break Coffee Break 

ROMAN: SCIENCE AND TECHNIQUES 

10:50 AM – 11:10 AM Contributed Scaling Slitless Spectroscopy from HST and JWST to Euclid and Roman Ivelina Momcheva 

11:10 AM – 11:30 AM Contributed A Neural Spectral Deblender for Wide-Field Slitless Spectroscopy Zihao Zuo 

11:30 AM – 11:50 AM Contributed Roman Grism Forecasts for the Intermediate-Luminosity z=7.5-10 Quasar Population Mainak Singha 

11:50 AM – 12:10 PM Contributed [Remote]
From JWST to Roman: A Physics-Informed AI Super-Resolution Framework for Grism 
Spectroscopy 

Aryana Haghjoo 

12:10 PM – 12:20 PM Workshop Photo 

12:20 PM – 1:20 PM Break Lunch (provided) 

1:20 PM – 1:40 PM Contributed Beating Shape Noise with Slitless Spectroscopy: Kinematic Lensing with Roman Fabian Hervas-Peters 

1:40 PM – 2:00 PM Contributed From data cube to electrons: A more realistic simulation of Roman spectroscopy Tri Astraatmadja 

2:00 PM – 2:20 PM Contributed Identifying Optically Obscured Infrared Apparent Dual Nuclei with Euclid and Roman Sabnam Shrestha 

2:20 PM – 2:40 PM Contributed Mapping the Ionization State of the IGM: Large-Volume Lyman-Alpha Surveys in the Roman Era Isak Wold 

2:40 PM – 3:00 PM Contributed GRACE: The Grism Reionization and Cosmic Evolution Survey Sangeeta Malhotra 

3:00 PM – 3:20 PM Contributed 
Dual AGN in the era of Euclid and Roman: preliminary results from past surveys and promise 
for the future 

Mason Footh 

3:20 PM – 3:50 PM Break Coffee Break 

3:50 PM – 4:50 PM Tutorial/Demo Roman Spectroscopy Data Challenge Mainak Singha 

4:50 PM – 5:30 PM Discussion

Discussion – Topic: In the era of Euclid and Roman, how can statistical galaxy studies and large-
scale structure science advance? What are the key priorities, expected challenges, and 
connections to cosmology? How do these surveys complement detailed, targeted observations 
with HST and JWST? 



WFSS Conference — Wednesday 9:00 AM start  •  4:30 PM end, followed by SDAS Social Hour at 4:30 PM in Café Carma 
Time Type Session / Talk Speaker 

9:00 AM – 9:30 AM Review Talk JWST/WFSS Pipeline and Data Products Review Jo Taylor 

GALAXIES: AGN, LRDS, AND QUENCHING (PART 1) 

9:30 AM – 9:50 AM Contributed [Remote] Through the PRISMS: a survey of more than 80 hours of slitless JWST MIRI WFSS Roman Fernandez Aranda 

9:50 AM – 10:10 AM Contributed MIRI Wide-Field Slitless Spectroscopy of Cosmic Noon Galaxies in the Hubble Ultra-Deep Field Sarah Kendrew 

10:10 AM – 10:30 AM Contributed
Constraining AGN fractions in merging galaxies and the implication on supermassive black hole 
occupation fractions Preethi Nair 

10:30 AM – 11:00 AM Break Coffee Break 

11:00 AM – 11:20 AM Contributed NIR Spectroscopy of Optically Luminous Type 1 and 2 AGN Annie Giman 

11:20 AM – 11:40 AM Contributed Little Red Dots in the Grism Era: Census and Black Hole Mass Constraints from Spectroscopic Variability Zhaoran Liu 

11:40 AM – 12:00 PM Contributed JWST Constraints on Stellar Mass - Black Hole Mass Relation at 5<z<6.5 Olivier Gilbert 

12:00 PM – 1:00 PM Break Lunch (provided) 

GALAXIES: AGN, LRDS, AND QUENCHING (PART 2) 

1:00 PM – 1:20 PM Contributed When Jets Don’t Quench: Near-Infrared H2 in Star Forming Low-Excitation Radio Galaxies Swetha Sankar 

1:20 PM – 1:40 PM Contributed The color evolution and quenching timescales of cosmic noon galaxies through the green-valley. Gaël Noirot 

1:40 PM – 2:40 PM Tutorial/Demo JWST/WFSS Data Calibration Tutorial Rachel Plesha 

2:40 PM – 3:00 PM Coffee Break 

3:00 PM – 3:30 PM Tutorial/Demo Wide-Field Slitless Spectroscopy with MIRI Andreea Petric 

3:30 PM – 4:30 PM Discussion

JWST/WFSS Discussion and Feedback Session: Calling all JWST WFSS users! STScI wants to hear from 
you: what’s working well with our data products and pipeline? What isn’t? Do you have suggested 
changes to algorithms or products? We encourage you to join us for this session and provide any 
and all feedback directly to the WFSS calibration teams and software developers. 

Ned Molter 

4:30 PM – 6:30 PM SDAS Social Hour at STScI 



WFSS Conference — Thursday 9:00 AM start  •  5:30 PM end 
Time Type Session / Talk Speaker 

SPATIALLY RESOLVED SPECTROSCOPY 

9:00 AM – 9:30 AM Review Talk Developing a publicly accessible code for WFSS in crowded and confused fields. Helen Fraser 

9:30 AM – 9:50 AM Contributed The Curious Case of the Missing UV Clumps Vicente Estrada-Carpenter 

9:50 AM – 10:10 AM Contributed The CANUCS NIRISS WFSS Catalog of 1900 galaxies at z = 0.2 - 9.2 and Metallicities at Cosmic Noon Jeremy Favaro 

10:10 AM – 10:30 AM Poster/Flash Poster Flash Talks  

10:30 AM – 11:00 AM Break Coffee Break  

11:00 AM – 11:20 AM Contributed 
Exploiting JWST NIRCam WFSS to study extended objects in crowded fields: The example of Ice 
Mapping in B335. 

Eleni Tsiakaliari 

11:20 AM – 11:40 AM Contributed Spatially resolved spectroscopy from slitless observations: non-parametric, multi-orientation 3D flux-
cube reconstruction Massimo Griggio 

11:40 AM – 12:00 PM Contributed POPPIES in Bloom: Unlocking Emission-Line Galaxies Across Cosmic Time with Pure Parallel WFSS Brittany Vanderhoof 

12:00 PM – 1:00 PM Break Lunch (provided)  

HIGH Z LARGE SCALE STRUCTURE / CLUSTERS 

1:00 PM – 1:20 PM Contributed [Remote] Mapping quasars in the Universe with Euclid spectroscopy: lessons learned and synergy with Roman Yuming Fu 

1:20 PM – 1:40 PM Contributed [Remote] Connecting Galaxy Evolution and Cosmology with Spectroscopic Cluster Benchmarks in the Roman and 
Euclid Era Mohamed Elhashash 

1:40 PM – 2:00 PM Contributed Probing Quasar and Galaxy Dark Matter Halo Masses at z>6 with Clustering Analysis Jiamu Huang 

2:00 PM – 2:20 PM Contributed JAGGER: NIRCam WFSS of Galaxies and the CGM at the End of Reionization Marc Rafelski 

2:20 PM – 2:40 PM Contributed 
The Extragalactic Background Light and Cosmic Spectral Energy Distribution in the Era of Large Galaxy 
Surveys 

Scott Tompkins 

2:40 PM – 3:00 PM Contributed [Remote] 
Assessing pipeline-dependent systematics in JWST/NIRSpec spectra of high-redshift emission-line 
galaxies 

Nicolás Gómez Cruz 

3:00 PM – 3:30 PM Break Coffee Break  

3:30 PM – 3:50 PM Contributed [Remote] Allegro: A Next-Generation Tool for WFSS Data Reduction and Analysis Ivan Kramarenko 

3:50 PM – 4:50 PM Tutorial/Demo Revealing Spatially Resolved Galaxy Evolution With JWST WFSS: The Sleuth Analysis Framework and 
Public Data Pipeline Vicente Estrada-Carpenter 

4:50 PM – 5:30 PM Discussion 

Discussion – Topic: With current and upcoming facilities, WFSS will observe large statistical samples of 
galaxies with high spatial resolution; however, taking advantage of this capability is challenging. What are 
the high priority science cases for spatially-resolved WFSS and how do we address the challenge in 
reconstructing spatial information from slitless observations? 

 



WFSS Conference — Friday 9:00 AM start  •  12:00 PM end (afternoon co-writing session 2:00 – 3:30 PM) 

Time Type Session / Talk Speaker 

WFSS IN THE AGE OF ML AND IFUS 

9:00 AM – 9:20 AM Contributed Optimally Surveying the Universe in 4D: Machine Learning and Field-Level Inference for Wide-Field 
Slitless Spectroscopy Adrian Bayer 

9:20 AM – 9:40 AM Contributed ROSSINI: the ROtational Slitless Spectrograph for INtegral field spectroscopy and Imager Jerry Zhang 

9:40 AM – 10:00 AM  The Capability of Using JWST/NIRSpec as a Slitless Spectrograph Mason Huberty 

10:00 AM – 10:30 AM Break Coffee Break  

10:30 AM – 10:50 AM Contributed Slitless Meets IFU: Low-Mass Galaxy Evolution in the MUSE Ultra Deep Field Mitchell Revalski 

10:50 AM – 11:10 AM Contributed [Remote] 
Revolutionizing Extragalactic Spectroscopy: Leveraging Transformer-Based Models for Automated 
Redshift Prediction 

Clive Benu 

11:10 AM – 12:00 PM Tutorial/Demo The CASTOR Grism Simulator & Exposure Time Calculator Gaël Noirot 

12:00 PM – 2:00 PM Break Lunch (on your own)  

2:00 PM – 3:30 PM  
Summary and Co-writing Session – Please join us for an informal summary discussion and co-writing 
session to capture the lessons learned from this workshop, which will be turned into a white paper 
for the community. 

 



Poster Session 

Poster Title Presenter 

Spatially-Resolved Stellar Populations in the Inner Halo of M82 reveals Intermediate star formation Guillermo Romero Cruz 

NEXUS: A Demographic Study of AGN and Little Red Dots with JWST Wide-Field Slitless Spectroscopy Zhiwei Pan 

Star Formation Activity in Confirmed Clusters and Proto-Clusters at 1.4 < z < 2.8 with HST Slitless Grism Spectroscopy. Gael Noirot 

Forward-Modeling Galaxy Kinematics and Morphology with JWST NIRCam Grisms Arshia Akhtarkavan 

POPPIES: The Public Observation Pure Parallel Infrared Emission-Line Survey Jeyhan Kartaltepe 

50,000 Spectra and Counting: Preparing for a Roman Spectral Atlas Maya Seagraves 

The Structure and Evolution of LRDs: Insights from JWST NIRSpec Medium and High Resolution Spectroscopy at z~4 Yuxuan Pang 

Constraining Star Formation Burstiness in Lensed Dwarfs at z = 0.5–2.3 with HST + GLASS-JWST/NIRISS Faezeh Manesh 

The Role of Bars in Galaxy Evolution: Prospects for Euclid and Roman Peter Gwartney 

Off-Nuclear AGNs in MaNGA with Megacubes: Spatially Resolved Identification Sandra Jaison 

Population-level Fe II emission in Little Red Dots (LRDs) observed with JWST/NIRSpec Natalia Alvarez 

Exploring Gaia Data Release 3 for Changing State AGN Candidates Kasra Mokhtarpour 



Abstracts



Contributed Talks 

From data cube to electrons: A more realistic simulation of Roman spectroscopy 
Tri Astraatmadja  

Space Telescope Science Institute 

We present a simulator that takes 3d data cubes (2d spatial; 1d spectral) representing 
astronomical scenes as input and generate simulated Roman undispersed or dispersed 
images as output. The principle of the simulation is based on mathematical projections of 
the spatiospectral elements in the datacube onto the focal plane array of the detector for a 
given observing mode (imaging or spectroscopic). The output image can be a postage 
stamp or full-sized, and can be noiseless and/or with added sky background and 
instrumental noise. The simulator is useful for a quick generation of images to test user’s 
algorithm or observability of a source, but it is particularly useful to obtain a more realistic 
representation of the expected Roman data since it takes in a more general representation 
of a scene. For example, galaxies with varying spectral energy distribution can realistically 
be simulated. A short demonstration will be presented. 

Optimally Surveying the Universe in 4D: Machine Learning and Field-Level Inference 
for Wide-Field Slitless Spectroscopy 

Adrian Bayer 
Flatiron Institute 

Wide-field slitless spectroscopy is transforming astronomy from targeted observations into 
dense, spatially resolved spectroscopic surveys across cosmic time. Fully exploiting this 
opportunity will require methods that go beyond catalogs and summary statistics. In this 
talk, I will introduce field-level inference — a framework for analyzing surveys directly at 
the level of images, spectra, maps, and cosmic fields — and discuss how machine learning 
can make this practical for WFSS data. 

The central idea is to treat survey data as the outcome of a forward model, in which 
galaxies, spectra, morphologies, redshifts, large-scale structure, instrumental effects, 
selection functions, calibration uncertainties, and source confusion are modeled together 
rather than corrected for in isolation. This perspective is especially well matched to slitless 
spectroscopy, where overlapping spectra, spatially varying sensitivity, and reconstruction 
uncertainties are intrinsic parts of the measurement. Machine learning can learn flexible 
models of galaxy spectra and morphologies, accelerate simulations, reconstruct latent 



spatial and redshift information, and propagate uncertainties into constraints on galaxies, 
environments, rare populations, large-scale structure, time-domain sources, and 
cosmology. 

I will motivate this vision using examples from my work on field-level and simulation-
based inference for spectroscopic galaxy surveys, weak lensing, and cosmic microwave 
background analyses, where similar challenges arise: high-dimensional data, complex 
selection functions, expensive simulations, survey systematics, and uncertainty 
propagation from raw observables to physical interpretation. I will then discuss how these 
ideas could be extended to WFSS from HST, JWST, Euclid, Roman, and future missions. The 
talk can be framed either as a methodological review or as a broader perspective on how 
ML can help extract physical information from the 4D spectroscopic universe. 

Revolutionizing Extragalactic Spectroscopy: Leveraging Transformer-Based Models 
for Automated Redshift Prediction 

Clive Benu 

Probing the Low-Mass End of the 0.5 < z < 3.5 Star-Forming Main Sequence in the 
NGDEEP Survey with Ultradeep JWST/NIRISS WFSS  

Claire Bolda  
Texas A & M University 

Low-mass galaxies are commonly absent from studies of the Hɑ star-forming main 
sequence (SFMS) during the epoch of peak star formation (z~1-3) due to their inherent 
faintness. With the incredibly sensitive WFSS capabilities of JWST and Roman, there is a 
momentous opportunity now to gauge the scatter in the SFMS at low stellar masses, which 
will enhance our theoretical models of burstiness and feedback in low-mass galaxies. I will 
present ultradeep JWST/NIRISS WFSS observations of the HUDF from the NGDEEP survey, 
which has obtained galaxy spectra to F150W < 28 mag, thereby enabling us to probe star-
formation in low-mass galaxies with log(stellar mass/solar masses) = 7 at redshifts 0.5 < z 
< 3.5. Through fits to observed Hɑ and Hβ lines, we measure the SFMS on 10 Myr 
timescales for 277 galaxies in the NGDEEP survey. In comparison to a SFMS we derived for 
the NGDEEP galaxies using their rest-UV emission, which is sensitive to star formation on 
100 Myr timescales, we find that the intrinsic scatter in our Balmer-line SFMS is 
consistently higher than that of the UV-derived SFMS by ~0.2-0.25 dex, except at the 
highest redshifts (2.5 < z < 3.5). This result indicates that star-formation bursts occur more 
frequently on 10 Myr timescales, as probed by the Balmer lines. Additionally, we observe a 
slight decrease in the intrinsic scatter of the Balmer-line SFMS from 0.5 dex at z = 0.5 to 0.3 
dex at z = 3.5, but there is no such net decrease in the intrinsic scatter of the UV-derived 



SFMS. We quantify the scatter in the Balmer-lines and UV-derived SFMSs as a function of 
both mass and redshift, and find that the scatter in log(Balmer sSFR) and log(UV sSFR) do 
not appreciably change as a function of stellar mass. Theoretical predictions of the scatter 
in the Hɑ SFMS from the the FIRE simulations are largely consistent with the scatter in 
log(Balmer sSFR) at z = 1.5 – 2.5, but the scatter in log(UV sSFR) lies below the FIRE 
predictions of the scatter in the UV SFMS by ~0.5-1 dex. 

The Evolution of Galaxy Structure, Mass, and Environment Since the End of Cosmic 
Noon  

Westley Brown 
 York University 

The morphology-density relation is fundamental to our understanding of environmental 
galaxy evolution. However, the origins of this relation and its evolution with cosmic time 
remain poorly understood, largely due to limited samples of high-quality, high-redshift 
(z>1) galaxy clusters. In this work, we analyze samples of galaxies from dense clusters 
ranging from 0.5 < z < 1.6 and compare against galaxies from 3D-HST/CANDELS. These 
samples represent some of the best data available at each epoch, combining strong stellar 
mass estimates with some of the most complete, unbiased redshift estimates, thanks to 
wide-field slitless spectroscopy (WFSS) from HST WFC3 and JWST NIRISS. As redshift 
decreases, we see distinct evolution in the relationship between galaxy structure, mass, and 
density, resulting in a growing disparity between galaxies in cluster and non-cluster 
environments since cosmic noon. Additionally, at the end of cosmic noon (z~1.6), both 
cluster and non-cluster galaxies show trends between Sérsic index and local density, 
suggesting that a morphology-density relation is already in-place in the early universe. This 
leads to further questions: Are galaxies already aware of their environment at cosmic noon, 
and what is the mechanism driving this relation at such early times? Our work sets a 
foundation for what can be achieved with WFSS and high-redshift studies, but it’s clear that 
larger galaxy samples will be needed to answer these questions. We look forward to the 
upcoming Roman Space Telescope, which will be essential for mapping the environments 
of early universe galaxies on unprecedented scales. 



Connecting Galaxy Evolution and Cosmology with Spectroscopic Cluster Benchmarks 
in the Roman and Euclid Era 

 Mohamed Elhashash 
 University of California - Merced 

Future wide-field spectroscopic and slitless spectroscopic surveys will map galaxy 
populations across unprecedented cosmic volumes, providing new opportunities to study 
galaxy evolution, large-scale structure, and cosmology while reducing the impact of cosmic 
variance. A central challenge is to define galaxy environment in a physically meaningful 
way across surveys with different selection functions, redshift precision, and observational 
systematics. Galaxy clusters provide powerful high-density laboratories for this purpose 
because their dynamical structure, member populations, and surrounding infall regions can 
be characterized using spectroscopic information.This contribution presents a 
spectroscopic framework for connecting galaxy evolution and cosmology using 
dynamically selected galaxy clusters. Cluster candidates are identified in redshift space 
through the Finger-of-God signature, while galaxy membership is assigned using phase-
space information through the FoG-GalWeight toolkit. This approach produces cluster 
samples with well-defined memberships, dynamical masses, and projected phase-space 
structure, enabling galaxy properties to be studied from the virialized core to the infall-
dominated outskirts.Using spectroscopic cluster environments as benchmarks, this work 
investigates how galaxy star formation, color, morphology, and structural properties vary 
from cluster cores to outskirts and across projected phase space. By connecting galaxy 
populations to virialized, transitional, and infall-dominated regions, the analysis links 
environmental quenching and morphological transformation to cluster dynamics. This 
framework demonstrates how spectroscopic cluster samples can calibrate environmental 
trends and support the interpretation of future Roman, Euclid, JWST, and HST wide-field 
datasets. 



The Curious Case of the Missing UV Clumps 
Vicente Estrada-Carpenter  

Arizona State University 

Star-forming clumps are compact, high surface-density regions that host intense and often 
bursty star formation, likely fueled by ongoing gas accretion. These clumps provide a 
powerful window into the baryon cycle, the interplay between inflowing and outflowing 
gas that regulates star formation and chemical enrichment. Their extreme physical 
conditions make them an ideal laboratory for testing how rapidly star formation can shut 
down on sub-galactic scales. Using JWST/NIRISS slitless spectroscopy from the CAnadian 
NIRISS Unbiased Cluster Survey (CANUCS), high-fidelity Hα emission-line maps are 
extracted for galaxies at 0.5 < z < 2.5, enabling spatially resolved measurements of star-
forming clumps on sub-kiloparsec scales. This analysis reveals a population of “missing UV 
clumps”: regions that are prominent in rest-frame UV continuum imaging yet entirely 
absent in Hα emission. Because Hα and UV emission trace star formation on different 
timescales (~ 10 Myr and ~ 100 Myr, respectively), these sources provide strong evidence 
for rapid and recent quenching in compact star-forming regions. Leveraging a sample of ~ 
2500 clumps, the physical properties of these missing UV systems are studied to constrain 
the prevalence and timescales of rapid quenching. By combining emission-line mapping 
with spatially resolved SED fitting, the stellar population properties and local conditions of 
recently quenched clumps are further examined. Together, these results demonstrate the 
power of JWST slitless spectroscopy for uncovering short-timescale variability in star 
formation and establish compact clumps as promising analogs for rapidly quenching 
galaxies at high redshift, offering a new pathway for linking small-scale star formation 
physics to galaxy-wide quenching mechanisms in the early Universe. 

The CANUCS NIRISS WFSS Catalog of 1900 galaxies at z = 0.2 - 9.2 and Metallicities at 
Cosmic Noon  

Jeremy Favaro  
Saint Mary's University 

I will present both the first WFSS data release of the CAnadian NIRISS Unbaised Cluster 
Survey (CANUCS), comprised of NIRISS grism observations targeting 5 lensing clusters 
(Abell 370, MACS0416, MACS0417, MACS1149, and MACS1423), and a technique with 
which to extract global metallicity measurements from spatially resolved emission line 
maps. Spectra in the data release cover ~1-2.2 µm for galaxies as faint as ~26 AB mag. I will 
discuss data reduction (via Grizli) and the resulting data products included in the release. 
Following the introduction of the data release, I will explore the application of Sleuth, a 



software tool that extracts spatially resolved information from slitless grism data, to the 
CANUCS NIRISS data. In doing so, I provide the proof-of-concept for the measurement of 
bulk galaxy metallicity from detailed spatially resolved information. Emission line maps are 
extracted using Sleuth; the fluxes of each line map are summed then combined via the 
strong-line ratios R23 and S23 to estimate bulk metallicities. Finally, I will show 
preliminary results for the CANUCS NIRISS mass-metallicity relation at Cosmic Noon and 
compare to literature findings at similar redshifts. 

Through the PRISMS: a survey of more than 80 hours of slitless JWST MIRI WFSS 
Roman Fernandez Aranda  

Centro de Astrobiologia – CAB 

JWST MIRI's low resolution spectrograph (LRS) provides parallel slitless spectroscopy 
from 5-14 μm in the large field of view of the MIRI imager, making it well suited for a 
variety of science cases. However, until Cycle 5 slitless spectroscopy has not been offered 
as a prime mode for MIRI, so it remains unexplored. We recently obtained more than 80 
hours of deep (1σ=0.4-0.7 μJy) LRS data with WFSS spectra alongside in several 
cosmological fields, as part of the PRImordial galaxy Survey with MIRI Spectroscopy 
(PRISMS), a JWST Cycle 4 program (PID 8051). 

In this talk I will present the rich scientific potential of PRISMS slitless data, with hundreds 
of galaxies detected, on three redshift bins: (i) low redshift (z<1), where we detect PAH 
emission features at 6-9μm, in some galaxies spatially resolved; (ii) Cosmic Noon (1<z<2), 
when the 3.3μm PAH feature remains scarcely explored and we detect it alongside Br-α, 
providing a PAH and SFR calibration for the first time for normal (MS) galaxies; and (iii) 
high-redshift (z>2), with hot dust and Pa-α emission observed in dusty-star forming 
galaxies and AGN. These results highlight the unique potential of PRISMS and MIRI WFSS to 
probe dust, star formation, and nuclear activity across cosmic time. 



Dual AGN in the era of Euclid and Roman: preliminary results from past surveys and 
promise for the future  

Mason Footh  
University of Alabama 

Tight scaling relations like the M-sigma relation suggest a link between the growth of 
supermassive black holes (SMBH) and their host galaxy. In a galaxy merger, SMBH can 
grow by merging with the other SMBH or by accretion (i.e an active galactic nucleus or 
AGN). AGN triggering is predicted in mergers, with accretion rates peaking at pair 
separations of < 10 kpc in the later stages of the merger. One expects dual AGN (dAGN) to 
be relatively common, but detections have been rare and controversial. Studies disagree on 
dAGN fractions by orders of magnitude. Here I present preliminary results leveraging 
optical spectroscopy from the Sloan Digital Sky Survey and multiwavelength imaging from 
a variety of telescopes, accounting for merger stage, to show a high dual AGN excess in late-
stage mergers relative to a matched control dataset. These excesses (~10) are not well 
constrained due to small sample sizes, despite being one of the largest extant samples of 
late-stage galaxy mergers. The low resolution of SDSS imaging restricts us to a redshift 
range of 0.02 to 0.06. We are extending this work to higher redshift with high-resolution 
Hubble imaging paired with HST grism spectroscopy. Unfortunately, sample sizes will 
remain small. The ongoing Euclid and upcoming Roman high latitude medium-wide area 
surveys will give both the resolution and grism spectroscopy needed to identify late-stage 
merging galaxy pairs and AGN out to a z of around 2, and the volume necessary to have a 
much larger sample size. This is also where most simulations suggest the merger rate 
should peak. Targeted observations from other telescopes like JWST and Chandra will be 
able to probe the accretion of the SMBH and constrain the dAGN fraction far beyond our 
current capabilities. This will allow us to constrain merger rates overall and the SMBH 
merger timescale which is wildly unconstrained as well. 

Mapping quasars in the Universe with Euclid spectroscopy: lessons learned and 
synergy with Roman 

Yuming Fu  



NIR Spectroscopy of Optically Luminous Type 1 and 2 AGN 
Annie Giman  

Johns Hopkins University 

Two of the greatest unknowns in the study of active galactic nuclei (AGN) are: the 
relationship between central accreting black holes and their host galaxies, and the 
underlying differences between unobscured type 1 and obscured type 2 sources. In this 
work, we present a sample of ~30 type 1 and type 2 QSOs with complete FIR, radio, and 
optical coverage between 0.05 ≤ z ≤ 0.35, selected to match in redshift and [OIII] 
luminosity. We fit NIR spectra of our sample and estimate BH mass and warm molecular 
gas mass and temperature. Additionally, we construct templates for type 1 and type 2 
sources to provide a benchmark for studies at higher redshift and lower luminosity. Wide 
field slitless spectroscopy (WFSS) with Roman and Euclid will provide statistically 
significant samples, and robust composite templates will be of particular importance for 
AGN identification and classification. Investigating these relationships in the nearby 
universe is key for grounding studies at higher redshifts and ultimately understanding the 
role of co-evolution and obscuration across cosmic time as a function of mass and 
environment. 

JWST Constraints on Stellar Mass - Black Hole Mass Relation at 5<z 
Olivier Gilbert  

University of Michigan 

The origin of black hole growth and its connection to galaxy evolution remain key open 
questions in astrophysics, particularly during the first billion years of cosmic history. 
Recent discoveries of massive black holes at very high redshifts challenge models of early 
black hole formation and co-evolution with galaxies, motivating the need for large, 
statistically robust samples at early epochs. Wide-field slitless spectroscopy (WFSS) with 
the James Webb Space Telescope (JWST) now enables efficient and relatively unbiased 
identification of active galactic nuclei (AGN) across large survey areas, opening a new 
window on black hole growth in the early universe. We use JWST NIRCam/WFSS and 
imaging from the COSMOS-3D program to construct a statistical sample of more than 80 
broad-line AGN (BLAGN) at redshifts 5<z<6.5, among the largest samples currently 
available at these epochs. By combining emission-line measurements with imaging-based 
decomposition of AGN and host galaxy light, we investigate black hole masses, accretion 
properties, and host galaxy stellar masses in the early universe. Our analysis demonstrates 
the power of WFSS for simultaneously identifying and characterizing rare AGN populations 
over cosmologically representative volumes while mitigating many of the selection biases 
inherent to targeted spectroscopic surveys. We further examine how AGN selection and 



spectral characteristics may influence inferred trends by conducting statistical 
comparisons. These analyses allow us to assess whether AGN constitute a single population 
or whether different selection methods probe distinct systems. This work highlights the 
growing role of WFSS surveys in building homogeneous AGN samples at high redshift and 
provides a pathfinder for future large-scale slitless spectroscopic surveys with Euclid and 
Roman. 

Assessing pipeline-dependent systematics in JWST/NIRSpec spectra of high-redshift 
emission-line galaxies  

Nicolas Gomez 
National Institute of Astrophysics, Optics and Electronics 

JWST/NIRSpec multi-object spectroscopy has enabled optical studies of galaxies at high 
redshifts with unprecedented sensitivity and resolution, providing key diagnostics of 
ionized gas, star formation, and chemical enrichment during the first few billion years of 
cosmic history. However, the physical interpretation of faint high-redshift spectra can 
depend sensitively on reduction issues, such as background subtraction, wavelength 
calibration, path-loss corrections, flux calibration, and one-dimensional spectral extraction. 
We present a controlled comparison between publicly available STScI/CALJWST reductions 
and the survey-specific JADES reduction products for a sample of 63 emission line galaxies 
observed with the NIRSpec/MSA instrument in the GOODS-South Deep Field. We measure 
fluxes, Balmer decrements, equivalent widths, luminosities and velocity dispersion of the 
strong nebular emission-lines present in the spectra. Then, we quantify how pipeline-
dependent differences in the spectrum impact HII-galaxy selection criteria, including 
equivalent-width cuts and standard emission-line diagnostic diagrams, and how they 
propagate in the estimation of physical parameters for these objects. This comparison 
provides a practical assessment of systematic uncertainties introduced by reduction 
methodology in high-redshift spectroscopic samples. Our results are relevant for the 
construction of homogeneous emission-line catalogs and for future wide-field 
spectroscopic surveys, where robust calibration of pipeline-dependent effects will be 
essential for galaxy-evolution studies and cosmological applications. In particular, we show 
a constraint on the cosmological parameters using HII galaxies as distance estimators. 



Spatially resolved spectroscopy from slitless observations: non-parametric, multi-
orientation 3D flux cube reconstruction 

Massimo Griggio  
Space Telescope Science Institute 

Slitless spectroscopy enables efficient, large-area surveys without target pre-selection, yet 
it faces persistent challenges from source confusion and lost spatial-spectral information. 
We present an advanced, non-parametric algorithm that models multi-orientation slitless 
datasets as a global system of linear equations to reconstruct three-dimensional flux 
distributions, providing low-resolution Integral Field Unit (IFU) capabilities from slitless 
observations. By treating sub-regions of an extended object as independent elements, our 
method naturally untangles complex source confusion and self-contamination without 
requiring prior assumptions regarding source redshifts, spectral templates, or model 
libraries. Crucially, the sparse linear operator incorporates the wavelength-dependent 
point spread function and other effects to robustly account for realistic instrumental 
variations. 
We demonstrate our framework using simulated images mimicking the deep spectroscopic 
tier planned with Roman. We showcase two practical astrophysical validation use cases: 
first, we utilize a reconstructed host-galaxy model to subtract host light from a blended 
transient, recovering an unbiased Type Ia supernova spectrum; second, we reconstruct a 
high-fidelity, ubiased flux-cube of a complex, z=0.85 galaxy. For this extended source, we 
successfully recover the spatial distribution of key emission and absorption spectral 
features, and the continuum level across all wavelengths. Furthermore, we show how 
reconstruction fidelity scales with angular sampling, evaluating the impact of utilizing 
varying numbers of dispersion angles. Finally, we discuss the high-performance software 
implementation and optimizations that make this large-scale inversion computationally 
tractable. 
By providing a scalable, instrument-flexible pathway to spatially resolved spectral 
information, this framework opens a powerful window into future studies of galaxy 
evolution and transient astrophysics. 



From JWST to Roman: A Physics-Informed AI Super-Resolution Framework for Grism 
Spectroscopy 

Aryana Haghjoo 
University of California – Riverside 

The Roman Space Telescope's High Latitude Wide Area Survey will deliver grism 
spectroscopy at R~460–900 for roughly ten million emission-line galaxies, but at this 
resolution key diagnostic features such as the Hα+[N II] complex remain unresolved across 
a wide redshift range, introducing systematic biases in redshift measurements and derived 
physical quantities. Assembling the survey-scale high-resolution spectroscopic data needed 
to overcome this limitation is observationally prohibitive. We introduce a three-stage 
physics-informed deep-learning framework for spectral super-resolution, trained on 1,187 
paired JWST/NIRSpec prism–grating observations from JADES, that enhances low-
resolution galaxy spectra by a factor of 10 in resolving power (R~100 to R~1000). The 
model infers a redshift from a coarse super-resolved intermediate, then applies a residual 
refinement stage that uses multi-head self-attention across emission-line tokens to learn 
inter-line relationships and predict physically interpretable line profiles. We then 
benchmark this pipeline against seven classical deconvolution methods, demonstrating a 
30% reduction in global reconstruction error, superior line detectability and width 
recovery. Here we characterize the domain gap between JWST NIRSpec and Roman grism 
spectroscopy and present a transfer strategy. Applied to simulated Roman grism 
observations, the adapted framework reconstructs Hα+[N II] for millions of galaxies, 
enabling resolved strong-line diagnostics and reducing the dominant spectroscopic 
systematic on Roman's BAO scale. 

Revealing baryon cycling at the peak of galaxy formation with JWST/NIRISS WFSS 
Farhanul Hasan  

Space Telescope Science Institute 

In contrast to traditional slit spectroscopy, WFSS allows unbiased spectroscopic searches 
without any photometric pre-selection, simultaneous spectroscopy of many galaxies, and 
integrated measurements that are not limited by slit losses. Our understanding of the 
baryon cycle of gas accretion, star formation, and outflows that shape key scaling relations 
such as the mass-metallicity relation (MZR) and the fundamental metallicity relation (FMR) 
of galaxies is thus being . I will present Parallel Application of Slitless Spectroscopy to 
Analyze Galaxy Evolution (PASSAGE), a Cycle 1 JWST/NIRISS WFSS survey which combines 
spectra in up to three filters (F115W, F150W, F200W) and two grism orientations. 
PASSAGE minimizes contamination from overlapping spectra while maximizing sensitivity 
across 1–2.3 μm, enabling robust measurements of spectroscopic redshifts, emission-line 



properties, and gas-phase metallicities. We further combine NIRISS imaging with ancillary 
HST, JWST, Keck, and VLT photometry to derive precise stellar masses (M*), star formation 
rates (SFR), and galaxy morphologies. Our survey places unprecedented constraints on the 
MZR and FMR at z∼1.7 ⁣− ⁣3.5: (1) the large sample size over dozens of independent fields 
helps mitigate cosmic variance; (2) the deepest fields probe down to log⁡(M∗/M⊙)∼6.5 
and SFR∼0.1 M⊙/yr; and (3) the combination of our sample size and spatial resolution 
enables the first statistical tests of how these relations depend on morphology. Our results 
yield new insights on the low-mass slope of the MZR, the existence of the FMR, and how the 
MZR/FMR vary with size, clumpiness, and other morphological properties, at cosmic noon. 
Finally, I will discuss how the colossal volume of upcoming deep WFSS surveys with Roman 
will enable a dramatic increase in the statistics of the MZR and FMR at the higher-mass end 
and even help constrain the physical connection with large-scale environmental factors 
such as gas accretion from the cosmic web. 

Beating Shape Noise with Slitless Spectroscopy: Kinematic Lensing with Roman 
Fabian Hervas-Peters  
University of Arizona 

Kinematic lensing (KL) is a novel cosmological probe that combines photometric and 
spectroscopically inferred velocity-field information to obtain per-galaxy shear estimates. 
By substantially reducing shape noise (i.e., intrinsic ellipticity dispersion) relative to 
traditional weak-lensing methods, KL enables competitive cosmic shear measurements as 
well as detailed cluster lensing and mass-mapping studies. In this talk, I will present the 
Roman Kinematic Lensing team’s efforts to prepare for the High-Latitude Wide-Area 
Survey in the Medium and Deep tiers, using both grism and direct imaging observations. I 
will discuss the expected performance of KL in terms of cosmological constraining power 
and highlight the core analysis methods being developed. To validate and test the 
robustness of our approach, our team incorporated kinematic information into the well-
established grizli framework to generate highly realistic grism simulations. These 
simulated datasets enable us to benchmark the performance of different modeling 
strategies and refine forecasts for KL science. In particular, they allow us to quantify the 
impact of realistic noise properties and detector effects on shear recovery. 



The Capability of Using JWST/NIRSpec as a Slitless Spectrograph 
Mason Huberty  

University of Minnesota - Twin Cities 

This talk will present results from the JWST Cycle 2 Multi-Object Coronagraphy for Slitless 
Spectroscopy (MOCSS) survey, a new approach that pushes NIRSpec into a previously 
unexplored mode for wide-field slitless spectroscopy. This technique involves opening all 
the shutters on the NIRSpec microshutter array to create slitless observations. 
Simultaneously, we close shutters on top of known bright sources in HST F814W 
observations to prevent the traces from known bright sources obscuring emission from 
dim sources.  
Using deep observations of the Hubble Ultra Deep Field, we demonstrate the power of this 
technique to uncover both known and previously unseen emission-line galaxies at spectral 
resolutions beyond those achievable with existing slitless surveys. 
Among the discoveries is a remarkable emission-line source with no detectable 
counterpart in even the deepest imaging data. Its properties are difficult to reconcile with 
standard galaxy models, raising the possibility that we are observing an extremely young 
and metal-poor system, an obscured AGN, or perhaps a transient phenomenon. 
Together, these results highlight the discovery potential of this new observing strategy and 
its promise for revealing some of the faintest and most elusive galaxies in the early 
universe. 

Probing Quasar and Galaxy Dark Matter Halo Masses at z>6 with Clustering Analysis 
Jiamu Huang 

University of California - Santa Barbara 
We present measurements of the quasar-galaxy cross-correlation and galaxy auto-
correlation functions from the JWST ASPIRE survey, which identifies [O III]-emitting 
galaxies in 25 quasar fields at z~6.6 using wide-field slitless spectroscopy (WFSS). Joint fits 
to the observed correlation functions, with covariance matrices based on FLAMINGO-10k 
mock catalogs, yield minimum dark matter halo masses of log M_min = 12.13 ± 0.3 Msun 
for quasars and 10.56 ± 0.1 Msun for galaxies, implying a quasar duty cycle of ~0.5% (a few 
Myr lifetime). At higher redshifts, the COSMOS-3D survey, the largest WFSS program to 
date (0.33 deg^2), detects a large sample of [O III] emitters at 7<z<9. Combining COSMOS-
3D and FRESCO data, we obtain one of the most robust measurements to date of star-
forming galaxy halo masses at these epochs (log M_min ~ 10.62 Msun), inferred using the 
large-volume FLAMINGO-10k simulation. Together with EIGER and ASPIRE, which probe 
[O III] emitters at 5.3<z<7, these results provide a coherent view of the evolving dark 
matter halos and galaxy duty cycles of [O III]-emitting galaxies from z~5.3 to 9. 



COSMOS-3D: the Largest Census of [OIII] Emitters at z=7-9 and Implications for 
Emission-line Survey at High-redshift  

Bingcheng Jin 
University of Michigan 

JWST wide-field slitless spectroscopy (WFSS) surveys provide unique spectroscopic 
surveys of high-redshift galaxies, delivering some of the most robust measurements of 
galaxy evolution, including luminosity functions and clustering statistics. However, the 
pencil-beam nature of early JWST surveys makes them highly affected by cosmic variance. 
At the same time, the physical nature of high-redshift emission-line galaxies remains poorly 
understood, making it challenging to infer the properties of the general galaxy population 
from current samples.  
In this talk, I will present recent progress in addressing these challenges with COSMOS-3D. 
COSMOS-3D is a JWST Cycle 3 large program designed to obtain spectroscopic confirmation 
for a large population of galaxies over a wide area of ~1200 square arcminutes. I will 
present a spectroscopic census of 286 z~7-9 [O III] emitters identified with NIRCam WFSS, 
currently the largest uniformly selected galaxy sample at z>7.  
We confirm that the bright end of galaxy UV luminosity function (UVLF) is dominated by 
our [O III]-selected galaxies. The strong correlation between [O III] and UV luminosity 
shows little to no redshift evolution from z=5-8, allowing us to place robust constraints on 
the UVLF of the general galaxy population using this emission-line-selected sample. Field-
to-field variance in the UVLF is particularly prominent when compared to smaller surveys 
such as FRESCO: the bright end of the UVLF can vary by as much as ~0.5 dex when 
measured over only a few JWST pointings. This highlights the urgent need for emission-line 
surveys over much larger cosmic volumes.  
We also demonstrate that a population of faint, UV-blue galaxies at z>7 may be missed by 
current emission-line searches. Their extremely blue UV slopes suggest substantial 
ionizing-photon escape fractions and/or unusual ISM conditions that suppress [O III] 
emission. This points to an unexplored population in the early Universe and highlights 
important caveats. 



Investigating the Role of Galaxies in Cosmic Reionization: Insights from the JWST 
COSMOS-3D Survey  

Xiangyu Jin  
University of Michigan 

The dominant sources of cosmic reionization have remained poorly constrained for more 
than two decades. Faint star-forming galaxies have long been considered the primary 
drivers of reionization. However, recent JWST observations have revealed a substantial 
ionizing photon budget from the brightest galaxies during the reionization era. To 
investigate the dominant sources of reionization, we spectroscopically identify more than 
1000 H$\alpha$-emitting galaxies from the JWST COSMOS-3D survey over a field of view of 
0.33 deg$^2$. We measure their ionizing photon production efficiency using the H$\alpha$ 
and UV luminosities, and investigate its dependence on galaxy stellar mass, UV luminosity, 
and environment. We further discuss the implications for cosmic reionization. 

MIRI Wide-Field Slitless Spectroscopy of Cosmic Noon Galaxies in the Hubble Ultra-
Deep Field  

Sarah Kendrew 
ESA/STScI 

I will present results from a short GTO program to observe the HUDF region with the new 
MIRI Wide-Field Slitless Spectroscopy mode. With 6 hrs of observing time we targeted the 
HUDF, complementing the MIRI imaging observations taken for the MIDIS and MIDIS-red 
surveys for maximal data complementarity. The program yielded around 50 spectra of 
galaxies, predominantly at Cosmic Noon redshifts. As the program was observed prior to 
the formal implementation of the WFSS mode, data were reduced and calibrated manually 
using publicly available calibration files. I will demonstrate the calibration method used for 
the project and show  a sample of the results. Given its low spectral resolving power, the 
WFSS mode is particularly well suited to broad features from PAHs in the z = 1-3 range. I 
will show first results extending research with complementary JWST modes in other 
programs,  in understanding the power of PAH features for characterizing galaxy physical 
properties and star formation rates. 

Allegro:  A Nex- Generation Tool For WFSS Data Reduction And Analysis 
Ivan Kramarenko 



Constraining the High-Redshift Star-Forming Main Sequence with JWST Pure-Parallel 
WFSS  

Anika Kumar  
Rochester Institute of Technology 

A major goal of extragalactic astrophysics is connecting the Big Bang to the present by 
understanding the evolution of star formation across cosmic time. The star forming main 
sequence (SFMS) is a tight relation between a galaxy's star formation rate (SFR) and stellar 
mass, whose normalization increases with redshift, and is a way to quantify the stellar 
mass buildup of galaxies. However, this relation is currently not well constrained at high-
redshifts (z>5). In this work, we utilize a pure-parallel JWST Wide Field Slitless 
Spectroscopy (WFSS)  survey, to derive the SFRs at early cosmic times down to low masses 
(log (M_sun/M_star) < 8). POPPIES (Public Observation Pure Parallel Infrared Emission-
Line Survey) is a 1455 arcmin^2 program that obtains WFSS in 1-3 filters and direct 
imaging in 3-8 filters, and is estimated to detect ~40,0000 galaxies. Because POPPIES is a 
blind emission line survey in over 150 fields we will be able to constrain the SFMS at high-
redshift with minimal impact of cosmic variance. In this talk, I focus on the initial results of 
the SFMS using SFRs derived from emission lines, along with the challenges that arise 
working with NIRCam WFSS observations. 

WFSS for Supernovae and Explosive Transients in the Era of LSST & Roman 
Sahana Kumar  

The University of Virginia 

Spectroscopy is often necessary for classification purposes, but the vast majority of 
transients detected by large surveys such as LSST will not be followed-up spectroscopically 
leading to possible gaps in our understanding of supernova physics. While the main 
categories of supernovae (i.e. core-collapse vs thermonuclear) are connected to their 
physical origins, their subcategories are often defined empirically based on optical 
observations. This includes objects such as Type Ia supernovae (SNe Ia), whose 
observations are necessary at multiple redshifts for cosmology, or stripped-envelope 
supernovae, a term which encompasses a broad range of progenitor stars. The wealth of 
potential spectroscopic data available through Wide-Field Slitless Spectroscopy (WFSS) 
provides new opportunities to correlate observed early-time photometric properties to 
subsequent spectroscopic properties. Early-time observations obtained within days of 
explosion often reveal ephemeral signatures of the progenitor star, whereas late-time 
observations obtained weeks-to-months later reveal the ejecta’s chemical composition and 
geometry. Many transients evolve on much slower timescales during months-to-years post 
explosion, allowing for more flexible observation scheduling that is well suited for WFSS 



modes. In preparation for the Nancy Grace Roman Telescope, understanding the 
spectroscopic evolution of transients in the observer-frame NIR is necessary for identifying 
and studying the numerous transients that will be observed during the various phases of 
the High Latitude Time Domain Survey. 

Little Red Dots in the Grism Era: Census and Black Hole Mass Constraints from 
Spectroscopic Variability 

Zhaoran Liu  
Massachusetts Institute of Technology 

Little Red Dots are among the most puzzling sources in the early universe, possibly hosting 
the long-sought seed black holes. Growing evidence suggests their central engines may be 
buried in gas envelopes, but their physical nature remains debated, and resolving it 
requires both large samples and variability constraints. 
In this talk, I will present the JWST TWINKLE program, the first systematic LRD variability 
study using JWST/NIRCam grism spectroscopy. Across 27 broad-line emitters at z = 3.9-6.8 
monitored over ~200 days in the rest frame, TWINKLE finds no variability, inconsistent 
with traditional AGN expectations and may point toward low-mass black holes accreting in 
the super-Eddington regime. 
Roman's grism opens a complementary window at z ~ 0.5-2, bridging the redshift gap 
between JWST's high-z LRDs and the local population. Wide-area Roman grism surveys, 
combined with the longer time baselines naturally enabled by Roman's survey cadence, 
will provide both larger samples and tighter variability-based constraints on LRD central 
engine physics across cosmic time. 

GRACE: The Grism Reionization and Cosmic Evolution Survey 
Sangeeta Malhotra 

Revealing how the Earliest Galaxies Evolved into Today’s Diverse Population with 
Slitless Spectroscopy 

Jasleen Matharu 
Max Planck Institute for Astronomy 

The galaxy population in today’s Universe exhibits remarkable diversity. Understanding 
when and how this diverse population first emerged are questions at the forefront of 
extragalactic astronomy. Due to the finite speed of light, we can see galaxies farther back in 
time by observing galaxies over great distances using state-of-the-art instrumentation on 



board space telescopes. These distant galaxy populations provide snapshots of the early 
evolution of today’s galaxy population. Our understanding of galaxy formation and 
evolution predominantly comes from large imaging and limited slit spectroscopy surveys 
from which we infer physical properties of galaxies described by single quantities. These 
fail to capture the complexity of the star formation distribution, chemical composition and 
movement of stars and gas within galaxies. In the next 5 years, a huge leap in our 
understanding of how the earliest galaxies formed and evolved into today’s galaxy 
population can be made using slitless spectroscopy with the James Webb Space Telescope, 
Euclid and the Roman Space Telescope. In one snapshot, slitless spectroscopy captures 
high resolution maps of multiple critical physical processes in hundreds of distant galaxies, 
expanding sample sizes of spectroscopic surveys by orders of magnitude, while providing 
the first resolved view of galaxy evolution across cosmic time. In this talk I will describe 
what HST and JWST slitless spectroscopy has already revealed about the size growth, dust 
distribution, ongoing star formation and its quenching in galaxies across cosmic time. 
Followed by the first high resolution view of Supermassive Black Hole (SMBH) activity in 
galaxies at cosmic noon. Finally, I will look to the future, describing how slitless 
spectroscopy taken with Euclid, Roman, HST and JWST will transform our understanding of 
how the earliest galaxies evolved into today’s diverse population. 

Opening new avenues to study galaxy evolution with JWST/MIRI and Roman slitless 
spectroscopy  
Vihang Mehta 
Caltech/IPAC 

Over the past decade, near-IR slitless spectroscopy has been pivotal in advancing our 
understanding of galaxy evolution across cosmic time, providing crucial spectroscopic 
coverage for statistically significant and unbiased galaxy samples over wide redshift 
ranges, particularly in the low-mass regime. In this talk, I will summarize insights gleaned 
from HST and JWST pure-parallel NIR slitless spectroscopy surveys and how they have 
helped us understand the physical properties of galaxies at cosmic noon (z~1-3) as well as 
the unique window they provide to the Epoch of Reionization and the galaxies that 
reionized the universe. 

Looking to the future, I will describe an exciting upcoming program that uses the newly 
available JWST/MIRI slitless spectroscopy and the exciting new parameter space it unlocks 
for studying PAH emission in galaxies at cosmic noon. The Nancy Grace Roman Space 
Telescope, launching eminently, is set to revolutionize this field with its High Latitude 
Wide-Area Survey (HLWAS) and I will discuss how we expect Roman to complement and 



enhance our current analyses as well as improve our knowledge of the physical processes 
governing galaxy growth and evolution, particularly in the context of galaxy environments. 

Scaling Slitless Spectroscopy from HST and JWST to Euclid and Roman 
Ivelina Momcheva  

Max Planck Institute for Astronomy 

Wide-field slitless spectroscopy has entered a transformative era with JWST, Euclid, and 
the upcoming Roman Space Telescope. While these facilities enable unprecedented 
spectroscopic surveys across cosmic time, extracting robust physical information from 
slitless data remains challenging. 
In this talk, I will present recent results from the OutThere pure parallel program, one of 
the largest JWST/NIRISS datasets, which uses JWST slitless spectroscopy to study distant 
galaxy populations and develop new analysis strategies for these data. I will focus in 
particular on new calibration frameworks derived through a self-calibration approach 
using the first few years of data, enabling improved treatment of contamination and 
spectral extraction. 
I will highlight new numerical approaches we are developing to address slitless 
spectroscopy challenges, including inverse-modeling approaches based on large-scale 
linear matrix minimization, as well as emerging machine learning methods for deriving 
physical properties from joint spectroscopic and imaging datasets. Together, these 
approaches aim to improve the robustness and scalability of inference for increasingly 
large and heterogeneous datasets. 
Finally, I will discuss how lessons learned from HST and JWST slitless spectroscopy can 
inform future wide-area spectroscopic surveys with Euclid and Roman, where many of the 
same calibration, extraction, and inference challenges will arise at dramatically larger 
scales. 

Constraining AGN fractions in merging galaxies and the implication on supermassive 
black hole occupation fractions 

Preethi Nair  
University of Alabama 

Understanding the mechanisms which trigger an Active Galactic Nuclei (AGN) and the role 
of these AGN in galaxy evolution, specifically in regulating or quenching star formation in 
galaxies, is a highly debated area of study. Theoretically, it is expected that mergers of 
galaxies should lead to the triggering of an AGN. In fact, this triggering is required by 
simulations to reproduce the observed properties of galaxies. Unfortunately, confirming 
that mergers trigger AGN is observationally challenging. The large observed variation in 



the frequency of AGN in different merger phases (wise/close pairs, post-mergers) are due 
to a number of factors including obscuration, time delays, AGN luminosities, and AGN 
lifetimes. The overall interdependence of AGN luminosities and lifetimes impacts any 
correlation that should be seen between merger signatures and AGN frequency and small 
sample sizes limit the statistical significance of results obtained. Here I present results on 
the AGN fraction and SMBH occupation fraction based on a nearby volume-limited sample 
of post-merger remnant galaxies and close pairs. I will then describe extensions to higher 
redshifts and the crucial role Euclid and Roman will have in finally answering questions 
related to AGN triggering, quenching, and placing constraints on dynamical friction 
timescales of galaxies and their embedded SMBH. Euclid and Roman will provide both the 
wide area high-resolution field of view and the grism observations needed to place 
statistical constraints to address these long standing issues. Time permitting, I will discuss 
the implications of our results for formation models of seed supermassive black holes. 

The color evolution and quenching timescales of cosmic noon galaxies through the 
green-valley.  
Gael Noirot 
STScI/CSA 

The bimodal color distribution of galaxies has been fairly well studied and characterized up 
to relatively high redshifts: blue galaxies have young stellar populations and are 
experiencing active episodes of star-formation while red galaxies are older and 
predominantly quenched. While it is understood that galaxies evolve from the blue to red 
population, the timescales with which star-forming galaxies evolve through the green-
valley in the young universe have never been directly measured until recently.In this talk, I 
will present measurements of the color evolution and quenching timescales of cosmic noon 
galaxies across the green valley. The colors, ages, and galaxy star-formation histories are 
measured from independent SED modelling of deep archival multi-band photometry and 
HST slitless grism spectroscopy in two CANDELS fields (GOODS-South and UDS). From 
these measurements, the color evolution of star-forming galaxies from the blue-cloud, 
through the green valley, and to the red-sequence is derived, and the galaxy transition 
timescale through the green-valley is directly measured. In this talk, I will present and 
discuss these results which offer a new, direct approach to measuring the cessation of 
galaxy star-formation over time at cosmic noon, and I will show that these results are in 
complete agreement with the growth of the stellar mass function of quenched galaxies at 
these epochs. These results offer a new approach to measuring galaxy quenching over time 



using deep HST slitless grism data, and represent a pathfinder study for future JWST, 
Euclid, and Roman wide-field slitless spectroscopy programs. 

Warm Molecular Gas in AGN Hosts from Wide Field Slitless Spectroscopy with MIRI 
Andreea Petric 

Space Telescope Science Institute 

We will present the first large-scale calibration and analysis of serendipitous James Webb 
Space Telescope MIRI Wide Field Slitless Spectroscopy (WFSS) observations obtained from 
publicly available archival MIRI LRS FULL-frame data. WFSS offers a powerful connection 
between imaging surveys and traditional spectroscopy, enabling efficient, multiplexed 
spectroscopic studies of statistically significant galaxy samples while reducing selection 
biases. Although dedicated MIRI WFSS observations are only starting in JWST Cycle 5, 
WFSS-like data have already been collected serendipitously since Cycle 1 in every MIRI LRS 
FULL-array observation, creating a rich yet largely unexplored archival resource. Using 
new JWST calibration pipeline capabilities and customized 1D spectral extraction, we 
present spectra from approximately 140 unique MIRI FULL pointings, with a particular 
focus on testing the current WFSS calibration. We then use these data to explore critical 
questions in Active Galactic Nuclei (AGN) science, including the surface density of nearby 
AGN detected serendipitously in MIRI WFSS observations, the census of warm molecular 
gas traced by the H2 S(5) and S(6) rotational transitions, and the relationship between 
mid-infrared slope, host galaxy properties, merger stage, and AGN contribution to the 
bolometric luminosity. 

JAGGER: NIRCam WFSS of Galaxies and the CGM at the End of Reionization 

Marc Rafelski 

Space Telescope Science Institute 

The balance between cold accretion and outflow-driven enrichment of the circumgalactic 
medium (CGM) evolves rapidly through reionization, yet observational constraints at z>4 
are sparse: above z~5.5 the saturated Lyα forest prevents higher-z JWST WFSS programs 
(e.g., EIGER) from measuring HI columns or absorber metallicity, while z<4 surveys 
connecting HI and CGM metallicity to host galaxy properties cannot probe the reionization 
era directly. 

The JWST Analysis of Gas and Galaxies at the End of Reionization (JAGGER) is an approved 
Cycle 5 NIRCam WFSS survey of six fields centered on the brightest z=5-5.5 quasars, 



targeting z=4-5.5, the highest-redshift window where individual HI lines and metallicities 
can still be resolved. JAGGER will obtain F277W and F356W grism spectroscopy (~2 hours 
per filter, split between GRISMR and GRISMC) plus complementary six-filter NIRCam 
imaging. Each field hosts many strong HI absorbers from VLT/X-shooter and Keck/HIRES 
spectra. 

By blindly detecting Hα, [OIII], Hβ, [NII], and [SII] emitters down to SFR~2 Msun/yr across 
2.2′×2.2′ per field (~300 Hα emitters expected), JAGGER will deliver the first statistical 
mapping of N(HI) and CGM metallicity in z=4-5.5 galaxies as a function of impact 
parameter, environment, stellar mass, SFR, and morphology. The dual GRISMR/GRISMC 
strategy is essential near the bright quasar PSF, where most absorber-host galaxies lie. I 
will present the design, yields, and synergies with complementary ground-based data 
(MUSE, ALMA) and z<4 CGM-galaxy surveys (KBSS, QSAGE, MUDF, MAGG, CUBS, 
MUSEQuBES). JAGGER's depth (SFR~2 Msun/yr, M~5e8 Msun) captures the low-mass 
galaxies that host most CGM absorbers, but with only six sightlines the massive end will be 
undersampled. Roman WFSS deep fields will provide the high-mass statistical sampling 
JAGGER cannot, enabling a mass-resolved census of the galaxy-CGM connection in the 
reionization era. 

Slitless Meets IFU: Low-Mass Galaxy Evolution in the MUSE Ultra Deep Field 
Mitchell Revalski  

Spectral Extraction of Type Ia Supernovae in OpenUniverse2024 with Roman WFI 
P127 Prism 

Jyotika Roychowdhury 

Duke University 

I will present a pipeline for simulating dispersed images and extracting spectra of Type Ia 
supernovae (SNeIa) observed by the Nancy Grace Roman Space Telescope Wide Field 
Instrument (WFI) P127 Prism. We simulated the dispersed prism images using 
OpenUniverse2024 and extracted 1D spectra using an optimal extraction framework based 
on the Horne extraction method and adapted for Roman WFI observations. The pipeline 
incorporates wavelength-dependent prism dispersion, error propagation and flux 
calibration to recover spectra over the prism wavelength range of 0.75 to 1.80 microns. The 
extractions are validated using multiple independent approaches, including comparisons 



with the true spectra, Hourglass 2 simulations, theoretical signal-to-noise estimates and 
predictions from the Roman Exposure Time Calculator (ETC). The extracted spectra 
reproduce the continuum shape and major spectral features of the true spectra, with noise 
properties consistent with Roman sensitivity estimates. The extraction performance is 
evaluated as a function of SN brightness, host-galaxy brightness, and SN-host separation. 
The pipeline successfully recovers spectra for SNeIa as faint as 23rd magnitude and across 
multiple epochs relative to peak brightness. The current implementation provides a 
baseline extraction framework that does not include sophisticated host-galaxy subtraction, 
hence assessing the extreme cases of extraction performance and contamination effects in 
Roman prism observations. It serves as a first step toward Roman supernova spectroscopy, 
with host-galaxy subtraction and more realistic contamination deferred to future work. 
The extracted spectra are subsequently processed by STRIDER for supernova classification 
and redshift estimation, yielding results in good agreement with the true values. These 
results provide an important foundation for Roman Type Ia supernova spectroscopy and 
future Roman High Latitude Time Domain Survey observations. 

From Dispersed Images to Spectral Time Series: The Roman SNIa Spectroscopy 
Pipeline  

Russell Ryan  

Space Telescope Science Institute 

I will present the wide-field slitless spectroscopy pipeline, including the data and software 
products derived by the Supernova Project Infrastructure Team for the P120 (prism) on 
the Roman Space Telescope. The observations will be predominately in the southern High-
Latitude Time-Domain Survey, which will have deep and wide tiers that cover ~0.6 deg2 
and ~4.6 deg2, respectively.  The deep tier will be in the Euclid-Deep Field-South and have 
72 position angles, cadenced over ~1-2 years and reaching a total depth of ~100 
nJy(3sigma).  The primary design ethos of the pipeline is to produce a spectral time-series 
for SN Ia, whose central challenge is mitigating the contamination from the host galaxies.  
For this, the team has developed multiple strategies based on differing assumptions, data 
richness, and observational timescales.  These data and software products are entirely 
public and, like all Roman data, have no proprietary period. Althought the pipeline is highly 
tailored to transient and point sources, it has some components of particular interest to 
general extragalactic research. 



When Jets Don’t Quench: Near-Infrared H2 in Star Forming Low-Excitation Radio 
Galaxies  

Swetha Sankar 

The Johns Hopkins University 

Blue low-excitation radio galaxies (BLERGs) are a rare population that complicate the 
classical jet-mode AGN paradigm by combining radio activity with star-forming, gas-rich 
hosts. Their rarity, declining abundance beyond cosmic noon, and uncertain evolutionary 
role make them difficult to study through targeted observations alone, motivating the need 
for wide-area Wide-Field Slitless Spectroscopy (WFSS) surveys with Roman and Euclid that 
can identify and characterize these systems across large volumes while mitigating cosmic 
variance. To establish the physical properties and observational signatures that future 
WFSS surveys will probe, we present Gemini/GNIRS near-infrared spectroscopy of 8 z < 0.1 
BLERGs. We detect warm H2 emission (T ~ 2000 K) spanning a broad range of luminosities 
comparable to radio-emitting early-type galaxies, but find no clear positive correlation with 
radio power. Instead, the strongest H2 emission is preferentially associated with 
morphologically disturbed systems, while compact radio sizes (<20 kpc) suggest localized 
or recently restarted jet activity. These results favor a scenario in which merger-driven gas 
inflows and mechanical feedback coexist during a transitional phase of radio-galaxy 
evolution. However, determining whether BLERGs represent a ubiquitous precursor to 
maintenance-mode feedback or a rare evolutionary pathway requires statistical samples 
far larger than can be assembled through targeted follow-up. Roman and Euclid WFSS 
surveys will uniquely provide the volume, uniform selection, and spatially resolved 
emission-line information needed to measure BLERG incidence, excitation properties, 
merger fractions, environments, and redshift evolution. Combined with radio continuum 
surveys, these datasets will place the GNIRS results into a population-wide framework and 
establish the role of BLERGs in the evolution of radio AGN. 

Identifying Optically Obscured Infrared Apparent Dual Nuclei with Euclid and Roman 
Sabnam Shrestha 

University of Alabama 

Galaxy mergers play a crucial role in galaxy evolution and the growth of supermassive 
black holes. Cosmological simulations predict a significant population of dual active galactic 
nuclei (AGN), yet many of these systems may remain undetected in optical surveys due to 
dust obscuration. I will present our ongoing work with HST and JWST, which shows that 
nuclear structures hidden at optical wavelengths can be revealed more clearly in the 
infrared, suggesting that a population of obscured dual nuclei may have been missed. I will 



then discuss the extension of our work on optically obscured, infrared apparent dual nuclei 
using Euclid and the upcoming Nancy Grace Roman Space Telescope. Candidates are 
identified through morphological differences between optical and infrared imaging, with a 
focus on galaxies showing disturbed structures consistent with recent or ongoing mergers. 
Euclid and Roman grism observations will be crucial to identify AGN candidates in these 
systems. We have estimated the expected number of post mergers and dual AGN within the 
Euclid Q1 field as a function of redshift and dual-AGN number densities predicted by 
cosmological simulations. Comparing these predictions with observed candidate 
population will enable us to (1) determine whether optical surveys miss a substantial 
fraction of obscured dual nuclei systems, (2) test cosmological simulations and rule out 
some models, and (3) help constrain merger timescales due to dynamical friction. Follow-
up observations with telescopes like JWST and Chandra will enable confirmation of AGN 
and dual AGN identified via Euclid and Roman. This work will improve our understanding 
of the late stages of galaxy mergers and their role in black hole growth. 

Roman Grism Forecasts for the Intermediate-Luminosity z=7.5-10 Quasar 
Population 

Mainak Singha  

NASA GSFC/Catholic University of America 

Quasars at z>7 trace early growing black holes, but the few dozen known are mostly at the 
bright end, leaving the intermediate-luminosity regime that distinguishes seed-formation 
and duty-cycle scenarios untested -- too faint for current wide-area surveys, too rare for 
JWST deep fields. We demonstrate that Roman's WFI grism can detect and 
spectroscopically identify z=7.5-10 quasars at L_bol ~1e45-1e46 erg/s across thousands of 
square degrees with TPR >= 0.98 and FPR < 4e-4, opening this regime to direct 
measurement. 

Using the ESpRESSO simulator (Gabrielpillai et al. 2026), we propagate synthetic quasar 
spectra through HLWAS-like exposures with three Lyman-alpha equivalent-width priors 
bracketing current observational uncertainty, testing both break detectability and spectral-
shape classification against M/L/T dwarfs and red galaxies. Roman recovers z>7.5 quasars 
to J_AB ~24.5, extending to ~25 in the highest-EW prior. Among detected sources, the 
classifier achieves TPR >= 0.982 with zero false positives across ~19,000 realizations (95% 
upper limits <3.7e-4 for dwarfs, <2.6e-4 for red galaxies). At z~8, this depth maps to L_bol 
~1e45-1e46 erg/s, between classical wide-field quasars and faint JWST AGN candidates. 
Roman's HLWAS grism therefore enables direct measurement of the faint z>7 quasar 



luminosity function -- the missing input for testing black-hole seed and duty-cycle 
scenarios. 

The Extragalactic Background Light and Cosmic Spectral Energy Distribution in the 
Era of Large Galaxy Surveys  

Scott Tompkins 

Arizona State University 

The extragalactic background light (EBL) is composed of all light originating outside of our 
galaxy across all wavelengths from γ-rays to radio waves. The EBL is typically broken down 
into different wavelength regimes such as the cosmic optical background (COB), cosmic 
infrared background (CIB), and cosmic radio background (CRB). The EBL contains 
information about all physical processes that have produced photons since recombination. 
I will present our latest measurements of the COB and demonstrate that the EBL contains 
all of the information necessary to recover the cosmic star formation history (CSFH) and 
AGN activity history (CAGNH). However, measurements of the EBL have historically been 
challenging due to foregrounds presented by our atmosphere, solar system, and galaxy. The 
integration of galaxy number counts continues to be the most reliable way to measure the 
COB as recent developments leave little room for diffuse sources of the COB not associated 
with galaxies. Cosmic variance remains the most significant uncertainty as measurements 
of the integrated galaxy light (IGL) currently require the combination of wide-area bright 
galaxy surveys and small targeted faint galaxy surveys undertaken by facilities such as HST 
and JWST. Next generation surveys from Euclid, Roman, and LSST will bridge the gap 
between existing survey programs. Furthermore, the introduction of WFSS will provide 
accurate redshifts for a large enough sample of galaxies to study the evolution of the EBL 
with redshift, known as the cosmic spectral energy distribution (CSED). The close 
relationship between the CSFH, CAGNH, EBL, and CSED mean that the EBL can be directly 
predicted by models of galaxy formation and evolution. Over the coming decade, next 
generation facilities will allow us to precisely measure the EBL and CSED with a long term 
goal to use the EBL to build a model which provides a complete history of photon 
production between recombination and the present day. 



Exploiting JWST NIRCam WFSS to study extended objects in crowded fields: The 
example of Ice Mapping in B335.  

Eleni Tsiakaliari  

The Open University (UK) 

JWST NIRCam Wide Field Slitless Spectroscopy (WFSS) has revolutionised extragalactic 
spectroscopy. Yet, there is another underexploited use for WFSS; studying extended objects 
in crowded, galactic fields, enabling an understanding of the composition of the local 
Galaxy. NIRCam WFSS has been successfully implemented to study molecular clouds and 
star-forming regions at high spectral and spatial resolution. Historically, observations have 
generated a few spectra per pointing, often limited to the brightest sources. Such data also 
came at high cost in observing time. With the multiplexing, spectroscopic capabilities of 
JWST, a single observation can concurrently yield hundreds of high quality spectra across 
an extended target region. Such an example would be using background infrared sources to 
probe the foreground interstellar medium (ISM). This talk will demonstrate the power of 
NIRCam WFSS to detect and map the largest molecular reservoir in star forming regions; 
molecular ice. It will illustrate variance in spatial resolution and abundance of ice across a 
molecular cloud with an embedded protostar (B335). The consequential scientific step 
change is that these spectra yield statistically robust correlations of chemical composition 
and evolution across a single molecular cloud, probing regions surrounding Young Stellar 
Objects (YSOs) that will never be observed with ground- or space-based Integral Field Unit 
(IFU) or slit spectroscopy. Starting from ~15,000 sources detected with NIRCam direct 
imaging, ~1000 spectra were extracted, leading to ~200 high-resolution spectra of CO and 
CO2 ice in B335. These data generate ice maps; plots of CO and CO2 ice column density as a 
function of spatial distribution. Such maps can reveal the onset of ice growth, as well as the 
complex interactions between the embedded protostar and its nascent molecular cloud. 
Consequently, this talk will demonstrate another powerful application of WFSS to the 
wider astronomy community. 

POPPIES in Bloom: Unlocking Emission-Line Galaxies Across Cosmic Time with Pure 
Parallel WFSS 

Brittany Vanderhoof 

Space Telescope Science Institute 
Pure parallel WFSS programs represent some of the most efficient use of JWST observing 
time, and my recent work has been centered on unlocking the full potential of this mode. 
The Next Generation Deep Extragalactic Exploratory Public Near-infrared Slitless Survey 
(NGDEEP),  uses multi-filter NIRISS coverage to measure key emission-line diagnostics 



including the Balmer decrement and OIII/Hβ across cosmic noon (z ~ 0.9–2.1). Coverage 
across all three filters provides the redshift baseline needed to target these relations 
simultaneously, offering a direct window into dust attenuation and ISM conditions at this 
epoch. The Public Observation Pure Parallel Infrared Emission-line Survey (POPPIES) 
builds on this. A large-area blind spectroscopic survey covering over 1450 arcmin² across 
deep and wide tiers, it provides access to emission-line galaxies from the local universe to z 
≳ 12. The data reduction framework we've developed addresses the unique challenges of 
parallel slitless data, including contamination modeling, source association across direct 
and dispersed images, and multi-line spectral extraction. Early results from our first 
reduced fields include line detection statistics and initial trends in the emission-line 
population. POPPIES is a legacy survey by design and its public data products will support 
broad community use in the years to come. Together, NGDEEP and POPPIES highlight the 
extraordinary versatility of JWST WFSS observations, spanning ultra-deep targeted 
spectroscopy and wide-area blind surveys to reveal the physical conditions of galaxies 
across cosmic time. 

Mapping the Ionization State of the IGM: Large-Volume Lyman-Alpha Surveys in the 
Roman Era  
Isak Wold 

Catholic University of America 

Lyman-alpha emission is one of the few probes of the ionization state of the intergalactic 
medium during the reionization epoch; however, mapping its evolution requires large 
survey volumes to overcome cosmic variance. While JWST detects individual emitters out 
to z~13, its narrow field cannot characterize the population at z > 7, necessitating a wide-
field, space-based NIR spectroscopic telescope. The upcoming Roman Space Telescope's 
grism offers an extraordinarily efficient wide-field spectroscopic capability to meet this 
need. We have previously demonstrated this efficiency using a novel data-cube search 
technique, showing that simulated Roman data can rapidly build a deep, flux-limited 
sample of z > 7 Lyman-alpha emitters without requiring continuum detections. Building on 
that work, we present new simulations that incorporate all major off-orders introduced by 
Roman's unique dual-diffractive grism. We share initial results demonstrating the 
feasibility of emission-line science at Cosmic Dawn. 



ROSSINI: the ROtational Slitless Spectrograph for INtegral field spectroscopy and 
Imager  

Jerry Zhang  

Western University 

Current Integral Field Unit (IFU) designs are extremely expensive and inefficient in 
mapping a large sky area. To overcome this issue, we propose ROSSINI: the ROtational 
Slitless Spectrograph for INtegral field spectroscopy and Imager, a novel spectrograph 
conceptual design aimed at performing integral field spectroscopy (IFS) without complex 
IFUs but in a slitless fashion instead. ROSSINI relies on generating an arbitrary number of 
independent detector images of the same field by simply rotating the whole telescope with 
respect to the axis of pointing or rotating the dispersion direction of the optical element, 
and on combining them in postprocessing to reconstruct a full 3D datacube in a 
tomographic fashion. In this way, this technique effectively mimics IFS and covers a large 
field of view at the same time, thereby representing the ideal scientific tradeoff for future 
surveys. ROSSINI also provides high flexibility in choosing the angular and spatial 
resolution, which can be defined by the user based on the scientific requirement, and offers 
the possibility of adopting a non-regular pixelization with e.g. higher voxel density just at 
the area of interest, maximizing the extraction of useful information with high efficiency. In 
this talk, we present the conceptual and mathematical foundation of ROSSINI, as well as 
demonstrate our feasibility study, consisting of simulating the reconstruction process of a 
simple field of 100 bright stars, achieving percent accuracy in the reconstructed pixel-wise 
flux. ROSSINI can be applied directly on telescopes equipped with slitless spectrographs 
without extra instruments, e.g., the post-mission Euclid or Roman, performing a cheap and 
efficient large-area IFS survey in the new era. 

Exploring the Ha Luminosity Function at z ~ 1.3 and z ~ 2.0 in the CANUCS Lensing 
Fields with JWST NIRISS 

Qianqiao Zhou 

University of Chinese Academy of Sciences 

We present Hα luminosity function (LF) measurements at redshifts z ~1.3 and z ~ 2.0. We 
adopted JWST grism data in 5 lensing fields from CANUCS program: ABELL-370, MACS-
J0416, MACS-J0417, MACS-J1149, MACS-J1423. Based on emission lines spectroscopically 
identified in the F115W, F150W and F200W filters, we select 803 Hα emitters from all the 



redshift bins and fields. Through detailed effective volume and completeness analysis for 
each source, we construct the H$\alpha$ LF in two redshift bins. Thanks to the sensitivity 
of NIRISS WFSS and gravitational lensing magnification, our sample reaches intrinsic 
H$\alpha$ luminosities $\sim$10 times deeper than previous grism surveys, down to 
L(Hα) ~ 10^40.5 erg s^-1 at z ~ 1.3 and L(Hα) ~ 10^40.9 erg s^-1 at z~2.0 with 
completeness larger than 0.8, corresponding to star formation rates of 0.4 and 1.0 M_sun, 
respectively. We robustly constrain the faint-end slope of the Hα luminosity function after 
considering the cosmic variance. The emission-line samples presented here will enable 
further detailed studies of galaxy properties including metallicities. We find a negligible 
contribution from bright active galactic nuclei in our sample. The methodology presented 
here can be readily applicable to other JWST slitless spectroscopic datasets and future 
wide-field slitless surveys, including those from Euclid, Roman, and the Chinese Space 
Station Telescope. 

A Neural Spectral Deblender for Wide-Field Slitless Spectroscopy 
Zihao Zuo 

University of Michigan 

Wide-field slitless spectroscopy with JWST and with Euclid and Roman in the coming years 
routinely produces crowded fields in which dispersed traces from neighbouring sources 
overlap on the detector. Existing pipelines — aXe, grizli, and the JWST wfss_contam step — 
mitigate this by forward-modelling each source from its broadband-derived SED and 
subtracting neighbouring traces before 1D extraction; the residual floor of this approach is 
set by the fidelity of those SED priors and degrades for faint, marginally detected 
neighbours, biasing line and continuum measurements at the faint end where statistical 
surveys become cosmic-variance limited. We are developing a simulation-trained 
convolutional neural network that learns to separate overlapping spectral traces directly 
from the 2D dispersed image, without requiring a parametric SED model of neighbours at 
inference time. The model takes a blended grism patch, the co-registered direct image, and 
a geometric trace prior as input channels and returns the dispersed trace of a single target 
source. Training scenes combine MIRAGE direct-image generation with an in-flight-
calibrated NIRCam dispersion model, spanning point-source continuum and emission-line 
SEDs across a range of source densities; the loss combines pixel-level fidelity with shape-
preserving spectral, cross-dispersion, and off-trace constraints so the recovered 1D shape, 
not only its integrated flux, remains usable for line measurements. We are now 
benchmarking the model against existing pipelines on archival JWST/NIRCam WFSS data 



across a range of target-to-contaminant flux ratios and broadening the simulator's 
coverage in filter, module, and source density. The deliverable is an open simulation-
trained extractor that complements existing pipelines wherever SED-prior-driven 
contamination residuals dominate the error budget — the regime that increasingly defines 
the science return of next-generation slitless surveys. 



Review Talks 

Developing a publicly accessible code for WFSS in crowded and confused fields. 
Helen Fraser 

Open University 

With the advent of JWST, it has been possible obtain WFSS data of the near universe at 
unprecedented spatial and spectral resolution, at very high sensitivity, allowing the 
NIRCAM (and soon MIRI) WFSS to unveil the chemistry of the interstellar medium (ISM) in 
star- and planet-forming regions, very different to the intended extragalactic sources that 
were the primary targets when such observing modes were first envisaged. The multiplex 
advantage of WFSS enables spectra to be observed in shorter observational and overhead 
times than individual pointings. However, WFSS of crowded fields and extended objects is 
not without its challenges; confusion, overlapping traces, background subtraction, second 
order traces, wavelength calibration and astrometry are all technical difficulties to be 
overcome, not addressed or resolved by the official JWST pipelines. Building on experience 
from Spitzer, ground based individual pointings and AKARI slitless-spectroscopy, it has 
been possible to construct ice maps (plots of solid state molecular abundance against 
spatial distribution) across a wide range of molecular clouds observed through IceAge ERS 
and NIRCAM GT observations at different evolutionary stages. When compared to the latest 
all-sky spectral survey data from SPHERE-X (another “ice mapping wonder machine”) or 
the prospect of ELT observations, JWST is in a league of its own. The prospect of a 
publically available WFSS code for data reduction of almost any WFSS observation, could 
enable even great scientific return from JWST archival observations, as well as potential for 
large scale survey observations in future JWST cycles to exploit the unique observation 
space WFSS JWST data can access. 

JWST/WFSS Pipeline and Data Products Review 
Jo Taylor 

Space Telescope Science Institute 



The James Webb Space Telescope (JWST) has three operational Wide Field Slitless 
Spectroscopy (WFSS) modes (NIRCam, NIRISS, MIRI). NIRISS WFSS enables science 
between 0.8 and 2.2 µm, NIRCam WFSS covers 2.4 to 5.0 µm, and MIRI WFSS extends from 
5.0 to 14 µm. JWST/WFSS modes are particularly useful for detecting high-redshift 
emission-line galaxies and mapping emission lines, star formation, and gas kinematics. In 
this review talk, multiple presenters will share an overview of the JWST/WFSS modes, the 
WFSS calibration pipeline, and WFSS data products. We will also showcase current and 
future improvements to the JWST pipeline, calibration, and data products. These updates 
include: spectral trace and photometric calibration, data products and their formats, and 
new options for contamination correction. 

Wide-Field Slitless Spectroscopy from JWST to Roman: Mapping AGNs, Galaxies and 
Large-Scale Structures Across Cosmic Time 

Feige Wang  
University of Michigan 

Wide-Field Slitless Spectroscopy (WFSS) has emerged as one of the most powerful 
approaches for constructing galaxy redshift surveys in the early Universe, enabling efficient 
and relatively unbiased spectroscopic studies over large cosmological volumes. In this talk, 
I will review the major breakthroughs enabled by JWST NIRCam/WFSS observations and 
discuss how these lessons pave the way for the Roman Space Telescope era. 
I will focus on two complementary observational strategies that have transformed our view 
of the early Universe: surveys targeting multiple independent sightlines and surveys 
covering the largest continuous areas. As key examples, I will highlight results from the 
ASPIRE and COSMOS-3D programs. The ASPIRE program targets a statistical sample of 
distant quasars and has revolutionized our understanding of the environments and dark 
matter halos of the earliest supermassive black holes. By surveying multiple independent 
fields, ASPIRE has also demonstrated the critical role of cosmic variance in shaping our 
interpretation of early galaxy overdensities. In parallel, the COSMOS-3D survey, the largest 
JWST NIRCam/WFSS program, has uncovered the largest spectroscopic samples of 
luminous galaxies at z>7 and enabled the efficient discovery of broad-line AGNs and little 
red dots (LRDs), while simultaneously revealing extreme large-scale structures such as 
protoclusters. Together, these programs demonstrate the unique power of WFSS to identify 
rare objects, map large-scale structures and study population clustering properties across 
cosmic time while mitigating cosmic variance. 
These early JWST results provide a direct roadmap for future Roman WFSS surveys, which 
will enable transformational studies of broad-line AGNs and LRDs, investigations of the 
cosmic evolution of large-scale structures, and large-scale mapping of cosmic reionization 
through Lyman-alpha emitters over unprecedented survey volumes. 



Tracing the Galaxy Baryon Cycle from the EoR to Cosmic Noon with HST and JWST 
WFSS 

Xin Wang  
Chinese Academy of Sciences 

I review recent progress in understanding the galaxy baryon cycle at high redshift using 
deep wide-field slitless spectroscopy (WFSS) from both HST and JWST, including the 
GLASS, MAMMOTH-Grism, and PASSAGE surveys. By combining deep grism observations 
with advanced forward-modeling techniques, these datasets enable unbiased 
investigations of star formation, feedback, and ISM properties from the epoch of 
reionization (EoR) to cosmic noon. 
We have discovered the first strongly inverted (i.e. positive) gas-phase metallicity radial 
gradients in dwarf galaxies at z~2, performed the first spatially resolved analysis of high-z 
galaxies at z≥3 with JWST WFSS, and compiled the largest sample to date of sub-kpc 
resolution metallicity gradients extending into the EoR. Our results suggest a unified 
evolutionary picture in which chemical enrichment is governed by localized star formation 
during the EoR and by feedback-regulated starbursts at cosmic noon, tracing the baryon 
cycle across ~13 Gyr of cosmic history. 
In parallel, we have conducted the first large WFSS survey targeting the densest regions of 
three massive protoclusters at cosmic noon. We find a significantly enhanced fraction of 
galaxies exhibiting inverted metallicity gradients, supporting a critical role for cold-mode 
gas accretion in driving baryon cycling and galaxy growth in overdense environments. 
Overall, these results reveal the multifaceted physical processes regulating the baryon 
cycle, including external mechanisms such as cosmological gas inflows and mergers, as well 
as internal processes including feedback-regulated star formation and gas mixing. 



Posters 

Forward-Modeling Galaxy Kinematics and Morphology with JWST NIRCam Grisms 

Arshia Akhtarkavan 
University of Arizona 

The Near-Infrared Camera (NIRCam) grisms used for wide field slitless spectroscopy 
(WFSS) with the James Webb Space Telescope (JWST) provide a new and powerful 
approach for spatially resolved spectroscopy at high redshift, allowing kinematic studies 
over wide extragalactic survey fields without the targeting constraints of traditional slit 
spectroscopy. We present early science results from DINGO (Dispersion-based INference 
for Galaxy Observations), a new Python package designed for forward modeling of galaxy 
kinematics using the two orthogonal dispersion directions of the JWST NIRCam grism 
instruments. 
Using observations from the JWST Cycle-3 large treasury program, the Slitless Areal Pure-
Parallel HIgh-Redshift Emission Survey (SAPPHIRES), we analyze a subsample of emission-
line galaxies in the Early Data Release (EDR) field with a well-resolved Paα emission at z ~ 
1. By utilizing the two orthogonal grism directions, we break the degeneracy between
galaxy morphology and emission-line velocity shifts, allowing the direct study of both
kinematics and morphology. We compare kinematics obtained from a single NIRCam grism
direction to those derived from the joint modeling of both orthogonal dispersion directions,
evaluating the accuracy of single-direction WFSS modeling in the presence of degeneracies.
We then obtain 2D velocity fields, derive rotation curves, and estimate dynamical mass
profiles using our joint reconstruction of the grism observations. These measurements
allow us to test the ratio of baryonic and dark matter and constrain the redshift evolution
of the Tully-Fisher relation.
These early results show that DINGO enables reliable forward modeling of JWST grism data
and demonstrate the power of JWST NIRCam WFSS for galaxy dynamics across large
survey areas, giving us a path towards statistically sound kinematic studies at intermediate
and high redshifts. We will also explore the potential of future Roman grism observations
for similar WFSS studies.



Population-level Fe II emission in Little Red Dots (LRDs) observed with 
JWST/NIRSpec  
Natalia Alvarez 

University of Navarra 

LRDs are among the most enigmatic populations discovered by JWST. These compact, 
optically red sources at high redshift exhibit broad Balmer emission and characteristically 
red optical continua displaying a distinctive V-shaped spectral energy distribution, a 
defining observational feature whose physical origin remains uncertain. Determining 
whether LRDs represent a population of actively accreting black holes in the early Universe 
has become one of the key questions raised by recent JWST observations. 
Fe II emission provides a potentially powerful probe of the dense, chemically enriched gas 
expected in nuclear environments associated with black hole growth. We investigate the 
optical Fe II properties of 116 spectroscopically confirmed LRDs drawn from the catalogue 
of de Graaff et al. (2025) using public JWST/NIRSpec prism observations. After 
transforming the spectra to the rest frame and validating their wavelength calibration, we 
construct stacked spectra in redshift bins (Δz = 1) to recover spectral features too weak to 
be detected in individual objects. Uncertainties are quantified through bootstrap 
resampling. 
Our analysis focuses on the optical Fe II complex, particularly the region around Fe II 
λ5171. While no significant Fe II emission is detected in individual spectra, the stacked 
spectra reveal a statistically significant excess in the z ≈ 6–7 population. Bootstrap tests 
demonstrate that this signal is not driven by a small number of outliers but emerges only at 
the population level. 
These findings provide evidence that at least a fraction of LRDs host dense, chemically 
enriched nuclear environments consistent with active black hole growth in the early 
Universe. More broadly, this work highlights the power of spectral stacking of 
JWST/NIRSpec data for uncovering weak spectral signatures in faint high-redshift 
populations and demonstrates the potential of spectral stacking for future large 
spectroscopic samples. 



 Spatially Resolved Stellar Populations in the Inner Halo of M82 reveals Intermediate 
star formation  

Guillermo Romero Cruz 
Instituto Nacional de Astrofisica Optica y Electronica 

We here report the results from an analysis of the spatially-resolved stellar populations in 
the inner halo of M82 using the James Webb Space Telescope (JWST) NIRCam filter images 
that cover vertical heights of 2~kpc on eigher sides of this nearly edge-on starburst galaxy. 
We carried out point-spread function (PSF) photometry in the F140M and F212N images 
that reach 2 to 3 magnitudes below the Tip of the red giant branch (TRGB) as we move 
from the crowded disk to the halo. The analysis is carried out in the F212N vs F140M-
F212N color magnitude diagrams (CMDs) over 30 Voronoi zones, each containing around 
200 TRGB stars, with the help of PARSEC isochrones. We find clear evidence for the 
presence of carbon-rich Asymptotic Branch Stars (AGBs) in all zones, suggesting recent star 
formation in the inner halo of M82. We find a systematic dimming of the brightest AGB 
stars by as much as 1.5 mag as we move from the disk to the halo. 

The Role of Bars in Galaxy Evolution: Prospects for Euclid and Roman 
Peter Gwartney 

University of Alabama 

Bars play a significant role in the secular evolution of galaxies by redistributing stars and 
gas through the exchange of angular momentum. Cosmological simulations have predicted 
that bars build up a central mass concentration, enhance supermassive black hole growth, 
enhance central star formation, and suppress star formation within the bar region. 
However, observational results have been conflicting. While many studies have found a 
connection between barred galaxies and active galactic nuclei, other recent studies have 
found little or no connection. Results from studies of star formation in barred galaxies have 
been equally mixed as have been studies on the role of environment. There are a number of 
possible reasons for these discrepancies including the difficulty in identifying and 
characterizing barred galaxies. Most bar classifications are done by volunteers in the 
Galaxy Zoo project, or by automated techniques such as machine learning. Either of these 
methods can introduce a bias to the barred galaxy sample. I will present work based on a 
nearby sample of ~113,000 galaxies visually classified by an expert to create a clean 
sample of barred galaxies. I will present the results of my study of AGN fraction and star 
formation between barred and control galaxies, and the dependence of bar fraction on 
cluster environment and in close pairs. I will then discuss the crucial role of Euclid and 



Roman to provide the high resolution, large volume samples with grism observations that 
are needed to truly characterize the role of bars. 

Off-Nuclear AGNs in MaNGA with Megacubes: Spatially Resolved Identification 
Sandra Jaison 

UFRGS-Universidade Federal do Rio Grande do Sul 

We present a systematic search for off-nuclear Active Galactic Nuclei (AGN) candidates 
within the SDSS-IV MaNGA survey. Our objective is to map the spatial distribution of AGN 
ionization and distinguish genuine off-nuclear activity from central engines and diffuse 
ionized gas (DIG). Using MEGACUBES, data products providing full spectral synthesis and 
emission-line fitting for over 10,000 galaxies, we apply a strict, spaxel-by-spaxel diagnostic 
analysis.  We adapt the spatial selection criteria of Wylezalek et al. (2018) to identify AGN 
candidates by calculating the fraction of AGN-like spaxels using [N II] and [S II] BPT 
diagrams. Crucially, we adopt a lowered Hα equivalent width threshold of EW > 3.0 Å. This 
physical adjustment retains genuine weak AGNs while safely excluding emission from 
retired stellar populations. After applying a signal-to-noise mask and removing merging 
systems, we analyze a cleaned sample of 644 AGN candidates and classify them using 
spatially resolved diagnostics. We establish a 2 kpc nuclear aperture; sources where the 
active spaxel fraction exceeds 40% across our diagnostics (BPT and WHAN for calculations, 
WHAD for visual inspection) are classified as nuclear AGNs (270 galaxies). For the 
remaining targets, we implement a cumulative radial scanning technique. By requiring an 
active spaxel fraction > 15% in outer annular zones, we successfully isolate 207 off-nuclear 
AGN candidates. Additionally, to correct for IFU-specific DIG and metallicity blending, we 
calibrate the WHAN star-forming boundary to log([N II]/Hα) = -0.25, accurately classifying 
162 sources as quiet/composite galaxies. Our refined spatial pipeline effectively minimizes 
false positives, yielding a highly reliable catalog of off-nuclear AGNs.  Crucially, this IFU 
framework provides a baseline for identifying localized AGN activity in upcoming large-
volume wide-field slitless spectroscopy surveys. 



POPPIES: The Public Observation Pure Parallel Infrared Emission-Line Survey 
Jeyhan Kartaltepe 

Rochester Institute of Technology 

We present an overview and initial results from POPPIES, the Public Observation Pure 
Parallel Infrared Emission-Line Survey, a 1455 arcmin^2 NIRCam wide-field slitless 
spectroscopy (WFSS) program. POPPIES is obtaining WFSS in 1-3 filters (F444W, then 
F322W2/F277W+F356W when possible) and direct imaging in 3-8 filters over 150 fields, 
providing a blind emission line survey that is minimally impacted by cosmic variance. 
POPPIES covers an area 1.6 times larger than all Cycle 1 and 2 NIRCam WFSS programs 
combined, and 10 times larger than those taken with the F444W filter. POPPIES will detect 
an estimated 40,000 galaxies from z=0-12, enabling us to accomplish several key science 
goals, listed below, as well as enable science for the broader community. 
1) Identify galaxies at z>7, quantify the evolution of the [OIII] luminosity function, identify
potential overdensities, and characterize their physical properties,
2) Quantify the evolution of the Broad Line AGN fraction through broadened recombination
lines and investigate the evolution of the M_BH - M* scaling relation,
3) Investigate the evolution of the mass-metallicity relation and fundamental metallicity
relation and study the dust attenuation in low mass galaxies,
4) Measure the star formation rates (SFR) of galaxies across cosmic history, quantify the
evolution of the SFR-M* relation at low masses, and constrain stochastic star formation
histories in the early universe, and
5) Identify 15-20 late-M, L, and T dwarfs in the Milky Way and investigate variations in
their molecular chemistry as a function of temperature, surface gravity, and metallicity.

Constraining Star Formation Burstiness in Lensed Dwarfs at z = 0.5–2.3 with HST + 
GLASS-JWST/NIRISS  

Faezeh Manesh  
University of California – Riverside 

Dwarf galaxies provide a powerful laboratory for studying how stellar feedback regulates 
star formation in low-mass systems. Bursty star formation is a key prediction of 
hydrodynamical simulations in this mass regime. However, different sub-grid 
implementations of stellar feedback produce markedly different predictions for burst 
amplitudes, duty cycles, and the resulting galaxy properties, leaving the underlying physics 
of feedback poorly constrained. The unprecedented sensitivity of JWST now enables the 
detection of low-mass galaxies during the quiescent phases of their star formation 
histories, a regime that was largely inaccessible at these redshifts with previous facilities. 
Furthermore, the strong gravitational lensing provided by Abell 2744 extends observations   



to intrinsically fainter dwarf galaxies that would otherwise remain undetectable. We 
present an ongoing analysis of lensed dwarf galaxies at z = 0.5–2.3, combining GLASS-
JWST/NIRISS wide-field slitless spectroscopy with HST/UV imaging of Abell 2744  to 
measure burstiness indicators. This work aims to place direct constraints on the duty 
cycles and amplitudes of star formation bursts in dwarf galaxies from beyond the local 
Universe to cosmic noon. 

Exploring Gaia Data Release 3 for Changing State AGN Candidates 
Kasra Mokhtarpour  

Florida Atlantic University 

We use Gaia Data Release 3 (DR3) light curves to identify changing state active galactic 
nucleus (CSAGN) candidates. This work is based on the full set of 872,228 Gaia variable 
AGN light curves in the GLEAN (the Gaia variabLE AgN catalog) sample. We apply 
unsupervised deep learning and anomaly detection methods to search for unusual patterns 
of variability in these light curves. From this parent sample, we identify 8,504 anomalous 
sources. We then use Gaussian mixture models (GMMs) to search for sources whose 
magnitude distributions are better described by two distinct brightness states, reducing 
the anomaly sample to 682 photometrically selected CSAGN candidates. 

The main goal of this work is to build a large and well-defined sample of CSAGN candidates 
while reducing the need for human visual inspection. In particular, the final selection is not 
based only on the visual appearance of the light curves, but on a two-stage machine 
learning framework that first identifies anomalous variability and then searches for 
statistically supported two-state behavior. Many of the final candidates show strong optical 
changes, including abrupt brightening or fading between two preferred flux levels, 
consistent with possible changing state transitions during the ~34-month Gaia DR3 
observing baseline. 

We are also examining the physical context of the final sample. Compared with the non-
anomalous Gaia variable AGN reference sample, the photometrically selected CSAGN 
candidates are somewhat less red, tend to lie at lower redshifts, and are slightly less 
luminous on average. These differences are interesting because color, redshift, and 
luminosity were not used to define the sample; they emerge after the anomaly detection 
and GMM-based selection. Spectroscopic follow-up is underway to determine whether 
these photometrically selected candidates show spectral transitions consistent with 
CSAGNs, with the goal of confirming a final CSAGN sample within the Gaia DR3 variable 
AGN population 



Star Formation Activity in Confirmed Clusters and Proto-Clusters at 1.4 < z < 2.8 with 
HST Slitless Grism Spectroscopy. 

Gael Noirot 
STScI/CSA 

Radio-loud AGN (RLAGN) tend to reside in the most massive dark matter halos, and have a 
long history of being used to efficiently identify rich, high-redshift structures (i.e., clusters 
and proto-clusters). In this poster, I present results from a 400-hr Spitzer program 
surveying 420 RLAGN (radio-loud quasars and high-redshift radio galaxies) at 1.3 < z < 3.2 
across the full sky. This survey identified 200 cluster candidates as significant 
overdensities of red color-selected Spitzer/IRAC galaxies around the RLAGN, sampling the 
previously largely unexplored transition epoch between proto-cluster and cluster 
environments.⁄ 

This poster introduces this high-redshift cluster survey and presents results from a follow-
up 40-orbit Hubble Space Telescope program of the 20 densest cluster candidates. These 
HST slitless grism observations spectroscopically confirm 16 of the 20 distant structures 
associated with the RLAGN, out to z = 2.8. This is the first time at these redshifts that the 
star-formation content of a large sample of galaxies in dense structures is investigated 
statistically. In this poster, I show that by z ~ 2, the cluster environments are already 
strongly influencing galaxy evolution. Particularly, 1.4 < z < 2.0 massive member galaxies 
form fewer stars than their field counterparts, consistent with an accelerated evolution in 
dense environments already at these epochs. I also show that at 1.4 < z < 2.0, the cluster 
cores are the main sites of star formation, consistent with the onset of the reversal in the 
star formation rate - density relation at z ~ 1.4. This HST slitless grism survey represents a 
unique and large homogenous sample of spectroscopically confirmed structures at cosmic 
noon, ideal to further study galaxy cluster physics, star-formation, quenching mechanisms, 
and AGN feedback. 



NEXUS: A Demographic Study of AGN and Little Red Dots with JWST Wide-Field 
Slitless Spectroscopy 

Zhiwei Pan 
University of Illinois at Urbana – Champaign 

The North Ecliptic Pole EXtragalactic Unified Survey (NEXUS) is a JWST Multi-Cycle 
Treasury program designed to provide a contiguous, multi-tier imaging and spectroscopic 
view of the North Ecliptic Pole field. Its Wide tier combines deep NIRCam imaging from 
F090W to F444W with wide-field slitless spectroscopy (WFSS) over a ~400 arcmin2 area, 
enabling efficient spectroscopic characterization of large galaxy and AGN samples across 
cosmic time. In this poster, I will present the NEXUS WFSS program design, data products, 
and its application to Active Galactic Nuclei (AGN) and Little Red Dot (LRD) science. I will 
summarize the Early Data Release AGN/LRD census, which identifies 24 broad-line AGNs at 
3 < z < 6 using F322W2 and F444W NIRCam/WFSS grism spectroscopy over the central 
~100 arcmin2 area, and uses them to study SMBH and host-galaxy properties, abundances, 
and clustering. I will also discuss ongoing work with the first NEXUS data release, which 
increases the sample size by approximately a factor of four and enables a more complete 
demographic analysis. Finally, I will show how complementary NIRSpec/PRISM 
spectroscopy in the Deep tier provides a powerful framework for assessing selection 
completeness, contamination, and physical properties of  LRDs. Our spectroscopic sample 
of LRDs displays the full range of spectral diversity of LRDs, from objects withextreme 
Balmer breaks similar to the “Cliff” LRD, to objects with moderately reddened rest-optical 
continuum that can be fit with low blackbody temperatures, under the recent BH* model 
framework for LRDs. Overall these results are consistent with recent observations of LRDs 
and the emerging picture of accreting SMBHs enshrouded in dense gas envelopes as the 
origin of LRDs. 



The Structure and Evolution of LRDs: Insights from JWST NIRSpec Medium and High 
Resolution Spectroscopy at z~4 

Yuxuan Pang 
University of Chinese Academy of Sciences 

In this talk, we present a detailed analysis of 11 little red dots (LRDs) at z∼4 using medium- 
and high-resolution JWST spectroscopy. The enhanced spectral resolution enables precise 
decomposition of broad and narrow emission-line components, allowing robust 
measurements of black hole masses and other physical parameters. We decompose the Hα 
line and, where possible, measure Hβ & [O III] fluxes. A strong correlation between broad 
Hα luminosity and optical continuum luminosity confirms that both originate from the 
active galactic nucleus (AGN). A similar correlation between [O III] luminosity and UV AB 
magnitude suggests that [O III] and the UV continuum may share common origins in stars, 
the AGN narrow-line region, or diffuse ionized gas. Using inferred black hole masses and 
accretion rates, we place LRDs on the AGN main sequence for the first time. The LRDs have 
black hole masses of 10^6-10^8M_sun and accrete at high Eddington ratios, consistent 
with an early, rapid growth phase of AGN evolution. After a characteristic growth timescale 
of ∼10 Myr, they may evolve into local narrow-line Seyfert 1 galaxies. To simultaneously 
explain the observed broad-line region size–luminosity relation, we propose a new model: 
the optical continuum arises from an extended, clumpy gas envelope tens of light-days 
across. Unlike previous models (e.g., black hole star, gas cocoon), the BLR is embedded 
within this envelope. Preliminary fits show that the observed diversity in optical 
continuum shapes can be explained by a radial temperature gradient and self-absorption 
within this structure. 

50,000 Spectra and Counting: Preparing for a Roman Spectral Atlas 
Maya Seagraves  

California Polytechnic State University, San Luis Obispo 

Slitless spectroscopy with the Hubble Space Telescope’s Wide Field Camera 3 (WFC3/IR) 
enables simultaneous spectral coverage of all sources in a field, but large-scale single-
orientation datasets remain challenging to process. We developed a pipeline that 
automates HSTaXe spectral extraction across hundreds of Hubble Space Telescope 
observations, enabling efficient processing of 84 fields and producing over 50,000 spectra 
from three filters (F110W, F125W, and F160W) and two grisms (G102 and G141). This was 
achieved by creating a companion Python package, the Module for Infrared Label Analysis 
(MILA), that integrates data calibration, extraction, and visualization. To assess the 
scientific utility of the extracted spectra, we performed stellar label determination using 



The Cannon. Spectra from multiple grisms were stitched and normalized onto a common 
wavelength grid to enable consistent label determination. We validated label recovery for 
Red Giant Branch stars with known stellar parameters, and then repeated validation for the 
full spectral range. Finally, we recovered effective temperature, surface gravity, and 
metallicity for 411 survey stars. The resulting spectral library serves as a testbed for the 
Wide Field Instrument on the Nancy Grace Roman Space Telescope, where similarly large 
slitless spectroscopic datasets will be routine. These results confirm that large-volume, 
data-driven stellar characterization is feasible with slitless infrared spectroscopy. Our next 
step is to optimize the stellar label determination process for metallicity recovery and 
apply the pipeline to more datasets from the Hubble Space Telescope. 

Towards a multi-color WFSS survey in the COSMOS field 
Jorge Zavala  

University of Massachusetts – Amherst 

In this poster, we explore the benefits of new WFSS observations in the F322W2 filter in 
the COSMOS field and outline key science goals enabled by such data. This work is 
motivated by and serves as preparatory work for a JWST proposal planned for submission 
in the next call for proposals. 
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