JWST Proposal 4111 (Created: Thursday, November 9, 2023 at 8:00:27 PM Eastern Standard Time) - Overview

4111 - Medium bands, M ega Science: spatially-resolved R~15 spectrophotometry of

50,000 sources at z=0.3-12

Cycle: 2, Proposal Category: GO

INVESTIGATORS

Name

| nstitution

Dr. Katherine Suess (Pl)

University of Colorado at Boulder

Prof. lvo Labbe (Col)

Swinburne University of Technology

Dr. Rachel Bezanson (Col)

University of Pittsburgh

Dr. Christina C Williams (Col)

University of Arizona

Dr. Joel Lejla (Col)

The Pennsylvania State University

Prof. Jenny Emma Greene (Col)

Princeton University

Prof. Erica Nelson (Col) (USAdmin Col)

University of Colorado at Boulder

Abigail I. Hartley (Col)

University of Colorado at Boulder

Clara Gimenez Arteaga (Col) (ESA Member)

University of Copenhagen, Niels Bohr Institute

Dr. Jorryt Matthee (Col) (ESA Member)

Institute of Science and Technology Austria

Dr. Rohan Naidu (Col)

M assachusetts I nstitute of Technology

Prof. Mariska Kriek (Col) (ESA Member)

Leiden Observatory

Prof. Pascal Oesch (Col) (ESA Member)

University of Geneva, Department of Astronomy

Justus Gibson (Col)

University of Colorado at Boulder

Dr. Andrew Goulding (Col)

Princeton University

Dr. Adam Muzzin (Col) (CSA Member)

York University

Prof. Adi Zitrin (Col)

Ben Gurion University of the Negev

Dr. Anna G de Graaff (Col) (ESA Member)

Max Planck Institute for Astronomy

Dr. Bingjie Wang (Col)

The Pennsylvania State University

Dr. David Setton (Col)

Princeton University

Dr. Hakim Atek (Col) (ESA Member)

CNRS, Institut d'Astrophysique de Paris

1




JWST Proposal 4111 (Created: Thursday, November 9, 2023 at 8:00:27 PM Eastern Standard Time) - Overview

Name

| nstitution

Dr. John R. Weaver (Col)

University of Massachusetts - Amherst

Dr. Katherine E. Whitaker (Col)

University of Massachusetts - Amherst

Lamiya Mowla (Col)

Welledey College

Dr. Lukas Jonathan Furtak (Col)

Ben-Gurion University of the Negev

Dr. Mauro Stefanon (Col) (ESA Member)

Universitat de Valencia

Prof. Michael Maseda (Col)

University of Wisconsin - Madison

Prof. Pieter van Dokkum (Col)

Yae University

Dr. Pratika Dayal (Col) (ESA Member)

Kapteyn Astronomical Institute

Dr. Renske Smit (Col) (ESA Member)

Liverpool John Moores University

Dr. Themiya Nanayakkara (Col)

Swinburne University of Technology

Dr. Yoshinobu Fudamoto (Col)

Chiba University

Dr. Gabriel Brammer (Col) (ESA Member)

University of Copenhagen, Niels Bohr Institute

Richard Pan (Col)

Tufts University

Dr. Danilo Marchesini (Col)

Tufts University

Dr. SedonaH. Price (Col)

University of Pittsburgh

OBSERVATIONS

Folder |Observation |Labe| |Observinq Template |Science Target
NIRCam prime + NIRISS pardl€l

1 NIRCam Imaging (1) ABELL2744

2 NIRCam Imaging (2) ABELL 2744-PREIMG-REPEAT?2
ABSTRACT

Early JWST observations have aready catalyzed a paradigm shift in our understanding of the distant universe. However, many of these surprising
discoveries are based on broad-band photometry, which can often permit contradictory physical interpretations. Here we propose to break these
broad-band degeneracies and move towards a new physical understanding of the distant universe by leveraging the transformative power of medium-
band imaging to efficiently map both stellar continuum and nebular line emission for large, unbiased galaxy samples. By observing the well-studied
Abell 2744 field with all available medium-band NIRCam filters, we will map strong emission features from the cluster itself through the era of
reionization. We will simultanously probe multiple emission lines to directly map both star formation and dust obscuration and chart the growth of
galaxies across >10 Gyr of cosmic history. Our datawill also yield high-fidelity measurements of photometric redshifts (~3x improvement over
existing data) and stellar masses (~2x improvement). Lensing from the cluster boosts our effective integration time by up to afactor of 10 and allows
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us to map emission lines at the highest possible resolution with IWST. Our proposed science can only be done with medium-band imaging: grismis
not sensitive enough for continuum emission, and has difficulty disentangling spectral and spatial variations; meanwhile, spectroscopy is subject to
small sample sizes and dlit losses. This public dataset will add to the legacy value of WWST Cycle 1 observations of Abell 2744 and create the ideal
field in which to refine our physical models of the distant universe.

OBSERVING DESCRIPTION

Strategy & filters: we propose a 4-pointing gap-filled NIRCam mosaic of the Abell 2744 field using al available medium-band filters. Abell 2744
already has existing NIRCam datain the F115W, F150W, F200W, F277W, F356W, F410M, and F444W filters from the GO-UNCOVER program.
We exactly replicate the mosaic settings of GO-UNCOVER to ensure uniform coverage of both broad and medium-band imaging across the field.
We require 7 filter setsto cover all remaining NIRCam red-side medium bands F250M, F300M, F335M, F360M, F430M, F460M, and F480M. We
pair these with the four blue-side medium bands F140M, F162M, F182M, and F210M. We additionally add FO70W and double-depth imaging in
FO90W, which were not observed by GO-UNCOVER. These blue bands can be used for dropout science at z>5; testing shows that this strategy
provides more accurate and precise EAZY photo-zs than doubling up on any of our blue medium-band filters or observing FO90W alone.

Depth: Our required depth is set by our primary science goals of (a) detecting emission lines via medium-band flux excesses, and (b) detecting stellar
continuum emission in line-free regions. We quantify our sensitivity to emission lines using the Jaguar catalog of simulated galaxies (Williams+18).
Given our 5sigmaimaging depths from the ETC, we expect to reliably detect color excesses due to Halpha emission to limiting SFRs of ~0.3Msun/yr
at z~2 and ~2Msun/yr at z~5. We additionally quantify the expected improvement in photo-zs from this program by running EAZY on both the
public UNCOVER catalog and a catalog where we add our proposed observations at our proposed depth, following the best-fit broad-band model of
each galaxy. The resulting photo-zs are expected to be to be 2.7x more accurate from 0.3 < z < 12 (3.0x more accurate at 0.3 < z < 8.5, where F430M
probes Ho+[Oll1]), and for 1sigma photo-z uncertainties to decrease by 3.5x.

Coordinated parallels: We propose to use NIRISS in parallel to add additional imaging bands to the existing deep GO-UNCOVER paralléd field. This
strategy builds on JWST's existing investment in this field and allows us to expand the area over which we can do our proposed science. Photo-z
analysis shows that we gain the most constraining power by observing FOO0W* 2, F277W, F140M, F158M, F430M, and F480M; therefore, we
request these observations in parallel to NIRCam.



Proposal 4111 - Targets - Medium bands, Mega Science: spatially-resolved R~15 spectrophotometry of 50,000 sources at z=0.3-12

# Name Target Coordinates Targ. Coord. Corrections Miscellaneous
6] ABELL2744 RA: 00 14 18.2514 (3.5760475d)
Dec: -30 22 46.04 (-30.37946d)
% Equinox: J2000
© |Comments:
« |Category=Clusters of Galaxies
| Description=[ Abell clusters]
8 2 ABELL2744-PREIMG- RA: 00 14 21.5594 (3.5898308d)
3 REPEAT2 Dec: -30 21 35.99 (-30.36000d)
Equinox: J2000
Comments:
Category=Clusters of Galaxies
Description=[Abell clusters]




Proposal 4111 - Observation 1 - Medium bands, Mega Science: spatially-resolved R~15 spectrophotometry of 50,000 sources at z=0....
Proposal 4111, Observation 1 Fri Nov 10 01:00:27 GMT 2023
Diagnostic Status: Warning

Observing Template: NIRCam Imaging

Coordinated Parallel Template(s): NIRISS Imaging

(Visit 1:1) Warning (Form): Overheads are provisional until the Visit Planner has been run.
(Visit 1:2) Warning (Form): Overheads are provisional until the Visit Planner has been run.
(Visit 1:3) Warning (Form): Overheads are provisional until the Visit Planner has been run.
(Visit 1:4) Warning (Form): Overheads are provisional until the Visit Planner has been run.

# Name Target Coordinates Targ. Coord. Corrections Miscellaneous
@ ABELL2744 RA: 00 14 18.2514 (3.5760475d)

Dec: -30 22 46.04 (-30.37946d)

Equinox: J2000

Dithers |Mosaic | Template| Fixed Targets |Diagnostics JObservation

Comments:
Category=Clusters of Galaxies
Description=[Abdll clusters]
NIRCam | maging NIRISS Imaging
Module: ALL
Subarray: FULL
Target Placement: Module Gap
Rows Columns Row Overlap % Column Overlap % Row shift (deg) Column shift (deg) Tile Order
2 2 5.0 84.0 0.0 0.0 DEFAULT
# Primary Dither Type Primary Dithers Dither Size Subpixel Positions Coordinated Parallel Dither Direct Images
Subpixel Selector Primes
1 INTRAMODULEX 8 1 NIRCam Only NO_DITHERING
2 NIRCam Imaging Short Filter Long Filter Readout Pattern ~ Groups/Int Integrations/Exp  Total Integrations Total Dithers %or%aé Exposure :EJC Wkbk.Calc
GC) 1 FO90W F250M MEDIUMS8 5 1 8 8 4122.92 140863
qE) 2 FO90W F300M MEDIUM8 5 1 8 8 4122.92
w 3 F140M F335M MEDIUMS8 5 1 8 8 4122.92
‘:5 4 F162M+F150W2 F360M MEDIUMS8 5 1 8 8 4122.92
g 5 F182M F430M MEDIUMS8 5 1 8 8 4122.92
(% 6 F210M F460M MEDIUMS8 5 1 8 8 4122.92
7 FO70W F480M MEDIUMS8 5 1 8 8 4122.92




Proposal 4111 - Observation 1 - Medium bands, Mega Science: spatially-resolved R~15 spectrophotometry of 50,000 sources at z=0....

@ NIRISSImaging  Filter Grism Readout Pattern ~ Groups/Int IntegrationgExp  Total Dithers Total Integrations Lor;ael Exposure :EE')I'C Wkbk.Calc
GCJ 1 F140M NIS 11 1 8 8 3865.237 64244
qE_) 2 F158M NIS 11 1 8 8 3865.237
w 3 FO90W NIS 11 1 8 8 3865.237
‘_,E 4 FO90W NIS 11 1 8 8 3865.237
g 5 F4A80M NIS 11 1 8 8 3865.237
(%— 6 F430M NIS 11 1 8 8 3865.237
7 F2rw NIS 11 1 8 8 3865.237

Special Requirements

Group Visitswithin 28.0 Days

Aperture PA Range 35.0 to 45.0 Degrees (V3 35.0713531 to 45.0713531)

Visits Same PA
No Parallel Attachments

Background Limited. Background no more than 20th percentile above minimum




Proposal 4111 - Observation 2 - Medium bands, Mega Science: spatially-resolved R~15 spectrophotometry of 50,000 sources at z=0....
Proposal 4111, Observation 2 Fri Nov 10 01:00:27 GMT 2023
Diagnostic Status: Warning

Observing Template: NIRCam Imaging

Coordinated Parallel Template(s): NIRISS Imaging

(Visit 2:1) Warning (Form): Overheads are provisional until the Visit Planner has been run.

# Name Target Coordinates Targ. Coord. Corrections Miscellaneous
(@) ABELL2744-PREIMG- RA: 00 14 21.5594 (3.5898308d)
REPEAT2

Dec: -30 21 35.99 (-30.36000d)
Equinox: J2000

Dithers | Template] Fixed Targets |Diagnostics |Observation

Comments:
Category=Clusters of Galaxies
Description=[Abdll clusters]
NIRCam | maging NIRISS Imaging
Module: ALL
Subarray: FULL
Target Placement: Module Gap
# Primary Dither Type Primary Dithers Dither Size Subpixel Positions Coordinated Parallel Dither Direct Images
Subpixel Selector Primes
1 INTRAMODULEX 8 1 NIRCam Only NO_DITHERING
2 NIRCam Imaging Short Filter Long Filter Readout Pattern ~ Groups/Int Integrations/Exp  Total Integrations Total Dithers E)r;aé Exposure :EJC Wkbk.Calc
GCJ 1 FO90W F250M MEDIUM8 5 1 8 8 4122.92 64243
qE) 2 FO90W F300M MEDIUM8 5 1 8 8 4122.92
[Im 3 F140M F335M MEDIUM8 5 1 8 8 4122.92
‘_f 4 F162M+F150W2 F360M MEDIUM8 5 1 8 8 4122.92
g 5 F182M FA30M MEDIUM8 5 1 8 8 4122.92
(% 6 F210M FA60M MEDIUM8 5 1 8 8 4122.92
7 FO70W FA30M MEDIUM8 5 1 8 8 4122.92
2 NIRISSImaging  Filter Grism Readout Pattern  Groups/Int Integrations’/Exp  Total Dithers Total Integrations Lortnael Exposure :EJC Wkbk.Calc
GC-) 1 F140M NIS 11 1 8 8 3865.237 64244
qE) 2 F158M NIS 11 1 8 8 3865.237
w3 FO90W NIS 11 1 8 8 3865.237
® |4 FO90W NIS 1 1 8 8 3865.237
Ss FA30M NIS 1 1 8 8 3865.237
8— 6 F430M NIS 11 1 8 8 3865.237
7 F277W NIS 11 1 8 8 3865.237




Proposal 4111 - Observation 2 - Medium bands, Mega Science: spatially-resolved R~15 spectrophotometry of 50,000 sources at z=0....

Aperture PA Range 35 to 50 Degrees (V3 35.0713531 to 50.0713531)
No Parallel Attachments
Background Limited. Background no more than 50th percentile above minimum

Special Requirements




