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ABSTRACT

We propose a dual-band blind search for [OIII]-emitting galaxies with the NIRCam slitless grism in the field of a z=7.5 quasar, to search for

companions of the earliest known metal absorption systems at 5.3 < z < 7.5 -- deep in the Epoch of Reionization (EoR). Existing high quality ground-

based IR spectra and archival JWST observations of the central quasar allow detailed analysis of the chemical compositions for nine foreground

heavy-element absorption systems.  These include one that exhibits a CII* fine structure cooling line, and another with MgII in the immediate

foreground of this quasar whose HI damping wing has been interpreted as a constraint on the neutral fraction of intergalactic gas at z=7.5. JWST is

the first observatory with the sensitivity to identify absorption line hosts in the EoR, via [OIII] emission. With deep grism observations and

contemporaneous six-band photometry, we will be able to measure redshifts and impact parameters of foreground galaxies without pre-selection, and

estimate their stellar masses, star formation rates, and ages from stellar population modeling. The same observations will also be used to measure the

galaxy density and the projected galaxy-quasar cross correlation in the neighborhood of the background quasar, helping to constrain the host halo

mass.  These observations will add one of the most famous and important quasar sightlines discovered in the last 20 years to the growing body of

legacy fields surveyed with the NIRCam slitless grism, complimenting existing NIRSpec IFU spectra already in the archive that cover the QSO over

a very small field in great depth.

 

OBSERVING DESCRIPTION

We use the NIRCam WFSS mode with F356W and F430M blocking filters, targeting a single field that contains a z=7.5 quasar with nine foreground

absorption systems at 5.5 < z < 7.5, including five of the six highest-redshift quasar absorption systems known.  The WFSS integrations exclusively

use the GrismR configuration with two overlapping visits yielding a mosaic of approimately 3:1 aspect ratio.  Full depth is achieved along a central

strip on the quasar boresight.  Concurrently we will obtain deep images in F090W, F115W, F150W, and F200W in the SW channel.  We employ

INTRAMODULEX dithers to fill the SW detector gaps as well as 4-point subpixel dithers to better sample the PSF.

 

The central region features enhanced depth and "cross-dispersion" of spectra in opposite directions during alternating visits, which helps in resolving

degeneracies for single line detections whose wavelength and spatial location are not known a priori.  In practice, robust identifications are normally

possible even in a single visit for sources at the redshifts of interest, because one may pattern match against the characteristic grouping of the

OBSERVATIONS
Folder Observation Label Observing Template Science Target
Observation Folder

1 J1342+0928_WFSS NIRCam Wide Field Slitless Spectroscopy (2) QSO-J1342+0928
2 J1342+0928_WFSS NIRCam Wide Field Slitless Spectroscopy (2) QSO-J1342+0928
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[OIII]5008,4960 doublet + Hbeta. The relatively high resolution of the WFSS is leveraged to subtract contaminating foreground sources---which

typically have slowly varying spectral continua---from the narrow emission lines of interest. Based on comparison with existing WFSS surveys, we

expect to detect of order 60-80 [OIII] emitters in this single mosaic.  These will be used to measure impact parameters, stellar masses, half-light radii,

and star formation rate and age for stellar populations near z > 6 absorption systems, tracing the early phases of circumgalactic enrichment.

Measurements of Hbeta constrain the ionizing photon budget of each host, which we will examine in light of the extremely low ionization state of

metal lines in many high redshift absorbers (including along this sightline).

 

The JWST program totals 12.9 hours of science observation, or 20.3 hours accounting for full overheads.
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(2) QSO-J1342+0928 RA: 13 42 8.1000 (205.5337500d)

Dec: +09 28 38.36 (9.47732d)

Equinox: J2000

Epoch of Position: 2015.5

Comments: This object was generated by the targetselector and retrieved from the SIMBAD database.
Category=Galaxy
Description=[Active galactic nuclei, High-redshift galaxies, Quasars]
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n Proposal 5911, Observation 1: J1342+0928_WFSS Tue Jun 04 18:00:57 GMT 2024

Diagnostic Status: Warning

Observing Template: NIRCam Wide Field Slitless Spectroscopy

D
ia

g
n

o
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s

(J1342+0928_WFSS (Obs 1)) Warning (Form): This observation is split across multiple visits using multiple filters. Not selecting the sequence option may result in execution of the visits in a non-numerical order and
is not recommended.

(J1342+0928_WFSS (Obs 1)) Warning (Form): Use of only one of GRISMR or GRISMC may result in spectral overlap from multiple sources that can't be corrected. Users should address this issue in their proposal
text.

(Visit 1:1) Warning (Form): Data Excess over lower threshold

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

(Visit 1:2) Warning (Form): Data Excess over lower threshold

(Visit 1:2) Warning (Form): Overheads are provisional until the Visit Planner has been run.
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s # Name Target Coordinates Targ. Coord. Corrections Miscellaneous

(2) QSO-J1342+0928 RA: 13 42 8.1000 (205.5337500d)

Dec: +09 28 38.36 (9.47732d)

Equinox: J2000

Epoch of Position: 2015.5

Comments: This object was generated by the targetselector and retrieved from the SIMBAD database.
Category=Galaxy
Description=[Active galactic nuclei, High-redshift galaxies, Quasars]

T
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te Module Subarray Grism (Long Wavelength)

ALL FULL GRISMR

M
o

sa
ic Rows Columns Row Overlap % Column Overlap % Row shift (deg) Column shift (deg) Tile Order

1 2 0.0 70.0 0.0 0.0 DEFAULT

D
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h
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s # Primary Dither Type Primary Dithers Subpixel Positions

1 INTRAMODULEX 3 4-Point

D
ir

ec
t 

Im
ag

e # Short Filter Long Filter Readout
Pattern

Groups/Int Integrations/Ex
p

Total
Integrations

Total Exposure
Time

ETC
Wkbk.Calc ID

Grism (Long
Wavelength)

Exposure Type Total Dithers

1 F200W F356W SHALLOW4 10 1 1 526.102 GRISMR Direct Image 1

S
p
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al
 E
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m

en
ts # Short Filter Long Filter Readout

Pattern
Groups/Int Integrations/Ex

p
Total
Integrations

Total Exposure
Time

ETC
Wkbk.Calc ID

Grism (Long
Wavelength)

Exposure Type Total Dithers

1 F115W F356W SHALLOW4 8 1 12 5024.808 GRISMR Grism (Long
Wavelength)

12

2 F200W F356W SHALLOW4 8 1 12 5024.808 GRISMR Grism (Long
Wavelength)

12

3 F200W F356W SHALLOW4 10 1 2 1052.203 Out of Field 2
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n Proposal 5911, Observation 2: J1342+0928_WFSS Tue Jun 04 18:00:57 GMT 2024

Diagnostic Status: Warning

Observing Template: NIRCam Wide Field Slitless Spectroscopy

D
ia
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s

(J1342+0928_WFSS (Obs 2)) Warning (Form): This observation is split across multiple visits using multiple filters. Not selecting the sequence option may result in execution of the visits in a non-numerical order and
is not recommended.

(J1342+0928_WFSS (Obs 2)) Warning (Form): Use of only one of GRISMR or GRISMC may result in spectral overlap from multiple sources that can't be corrected. Users should address this issue in their proposal
text.

(Visit 2:1) Warning (Form): Data Excess over lower threshold

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

(Visit 2:2) Warning (Form): Data Excess over lower threshold

(Visit 2:2) Warning (Form): Overheads are provisional until the Visit Planner has been run.
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(2) QSO-J1342+0928 RA: 13 42 8.1000 (205.5337500d)

Dec: +09 28 38.36 (9.47732d)

Equinox: J2000

Epoch of Position: 2015.5

Comments: This object was generated by the targetselector and retrieved from the SIMBAD database.
Category=Galaxy
Description=[Active galactic nuclei, High-redshift galaxies, Quasars]

T
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te Module Subarray Grism (Long Wavelength)

ALL FULL GRISMR

M
o

sa
ic Rows Columns Row Overlap % Column Overlap % Row shift (deg) Column shift (deg) Tile Order

1 2 0.0 60.0 0.0 0.0 DEFAULT

D
it
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s # Primary Dither Type Primary Dithers Subpixel Positions

1 INTRAMODULEX 3 4-Point

D
ir

ec
t 

Im
ag

e # Short Filter Long Filter Readout
Pattern

Groups/Int Integrations/Ex
p

Total
Integrations

Total Exposure
Time

ETC
Wkbk.Calc ID

Grism (Long
Wavelength)

Exposure Type Total Dithers

1 F210M F430M SHALLOW4 10 1 1 526.102 GRISMR Direct Image 1
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ts # Short Filter Long Filter Readout

Pattern
Groups/Int Integrations/Ex

p
Total
Integrations

Total Exposure
Time

ETC
Wkbk.Calc ID

Grism (Long
Wavelength)

Exposure Type Total Dithers

1 F150W F430M SHALLOW4 8 1 12 5024.808 GRISMR Grism (Long
Wavelength)

12

2 F090W F430M SHALLOW4 8 1 12 5024.808 GRISMR Grism (Long
Wavelength)

12

3 F210M F430M SHALLOW4 10 1 2 1052.203 Out of Field 2
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