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OBSERVATIONS
Folder |Observation |Labe| |Observinq Template |Science Target
NIRSpec Follow-up

2 APA246p7_A2 add, A |NIRSpec MultiObject Spectroscopy (4) J1007_msa _catalog_add

PA246p7 Al add

MIRI LRS follow-up

4 MIRI LRS dlit spectros [MIRI Low Resolution Spectroscopy (1) J1007_4562
copy

ABSTRACT

Deep spectroscopic IWST observations have unveiled an emerging population of faint z>5 active galactic nuclei (AGN). First estimates of their

number densities exceed the expectations from extrapolating the quasar luminosity function by factors of 1000, possibly constituting as much as 10%

of the total galaxy population. With supermassive black hole (SMBH) estimates of 10"6-10"8 M _sun, their high number densities challenge theories
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of SMBH formation and it is unclear how they fit into the context of cosmic structure formation as a whole. The serendipitous discovery of afaint
z=7.27 AGN within an overdensity of 8 associated galaxies provides the first opportunity to place this population in the cosmological context via
AGN-galaxy clustering analysis. However, the low resolution NIRSpec/PRISM discovery spectrum isinadequate to determine the SMBH mass,
bolometric luminosity and Eddington ratio for two reasons: i) estimates imply high levels of dust attenuation, which remain largely unconstrained
(A_v=1to5), but are critical to correct for and ii) the low resolution does not resolve narrow line components, strongly biasing the SMBH mass
estimate based on the decomposed broad Hb line.

We propose for asmall 12h program to obtain R=1000 NIRSpec G395/F290L P fixed-dlit spectroscopy (8.4h), resolving the narrow line emission and
MIRI/LRS spectroscopy (3.5h) to determine the Haflux for an accurate measurement of the dust attenuation with the Ha/Hb Balmer decrement.
During the NIRSPECc/fixed-dlit observations, MSA shutters will be opened on galaxy candidates to additionally identify more associated sources for
an improved clustering measurement.

OBSERVING DESCRIPTION

This program targets a faint, high-redshift AGN at z=7.27 discovered in data from the IWST Cycle 1 Program GO #2073. In this proposal we aim to
determine its rest-frame optical propertiesto i) robustly determine its extinction viathe Ha/Hb Bamer decrement and ii) estimate its SMBH mass
from the extinction corrected broad Hb line component and continuum luminosity. The rest-frame optical spectrum will be obtained using
NIRSPec/fixed-dlit observations with the F395M/F290L P disperser-filter combination and MIRI/LRS dlit spectroscopy to cover the Haline
redshifted to ~5.4 micron. Thisisthe only faint, high-redshift AGN residing in a detected overdensity, allowing for a galaxy-AGN cross-correlation
measurement to determine its host dark matter halo mass. To improve the cross-correl ation measurement we place further galaxy candidatesin
NIRSPec/M SA shutters in parallel to the NIRSPec fixed-dlit observations.

Below we summarize the observing plans for each mode:

1) NIRSPec/fixed-dlit + MSA spectroscopy:

We will observe two NIRspec/M SA configurations (Obs 2 and Obs 5) with equal exposure timein each. The MSA centering is determined by the
position of the AGN in the fixed dlit. For one exposure we use the S200A 1 dlit, for the other the S200A2 dlit to maximize the number of unique
galaxy candidates that can be observed with the same APA. Each configuration will consist of 2 exposures with the standard 3 shutter dlitlet nod
pattern. The exposures use the NRSIRS2 readout mode with 20 groups per integration and 1 integration per exposure. The NRSIRS2 readout mode
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was chosen to stay below the lower data volume limit for these considerable integration times. The total science time for each exposure is 4420s,
resulting in atotal science time of 8754s per configuration and 16474s including overheads. The observations are acquired using the standard
MSATA method with 8 sources in quads for optimal targeting accuracy.

2) MIRI/LRS dlit spectroscopy:

Our MIRI/LRS observations use the standard LLRS parameters (FULL subarray, FASTR1 readout mode, ALONG SLID NOD). In order to reach
our desired signal-to-noise ratio (SNR), we require 15 integrations per exposure with 100 groups per integration resulting in 2 nodded exposures with
atotal exposure time of 8402s, starying below the recommened 10000s limit (cosmic rays). Asthe target is too faint to acquire directly (F444W~25),
we have selected a bright, compact offset source (F444~23) within at a separation of 59 arcseconds. Thisisthe only bright enough source with a
separation of <60 arcsec to our target. Choosing the F560W filter (closest to F444W) we have selected the FASTGRPAYV G16 readout mode with 10
acg-groups per integration to reach the required SNR>20 (22.7 in our case). We decided to a'so acquire an LRS verification image in the F560W,
covering the wavelength range with the Haline, to be able to correct for dlit losses in the data reduction. Using the FASTR1 readout mode (FULL
subarray) we set 30 groups per integration and 3 integrations per exposure to reach a SNR of ~5 for the verification image.



Proposal 5734 - Targets - Placing a z=7.27 AGN in context with cosmic structure formation

# Name Target Coordinates Targ. Coord. Corrections Miscellaneous
&) J1007_4562 RA: 10 07 54.7742 (151.9782258d) Proper Motion RA: 0
Dec: +21 17 2.38 (21.28399d) Proper Motion Dec: 0
Equinox: J2000 Epoch of Position: 2000
Comments:
Category=Galaxy

Description=[ Active galactic nuclei]
Extended=NO

3) Offset-Acg-Star-MIRI RA: 10 07 50.6215 (151.9609229d)
Dec: +21 16 48.33 (21.28009d)
n Equinox: J2000
© |comments:
D | Category=Unidentified
@ | Description=[Infrared sources]
_'; Extended=NO
§<’ 4 J1007_msa _catalog_add RA: 10 07 58.2090 (151.9925375d)
iT Dec: +21 15 40.62 (21.26128d)
Equinox: J2000
Comments:
Description=[]
(5) Offset-Acg-Star-MIRI-NEW  RA: 10 07 50.6108 (151.9608783d) Proper Motion RA: -8.550587270333661 mas/yr
Dec: +21 16 10.82 (21.26967d) Proper Motion Dec: 0.2812699872138162 mas/yr
Equinox: J2000 Parallax: 0.00025540999087409594"
Epoch of Position: 2016
Comments:
Category=Unidentified
Description=[ Visible sources]
Extended=NO




Proposal 5734 - Observation 2 - Placing a z=7.27 AGN in context with cosmic structure formation

Proposal 5734, Observation 2: APA246p7_A2_add, APA246p7_A1l add
Diagnostic Status: Warning
Observing Template: NIRSpec MultiObject Spectroscopy

Mon Mar 10 17:00:34 GMT 2025

Comments: Given the fixed center position due to our NIRSpec/fixed-dlit observations of J1007\_AGN, the number of galaxy candidates observable with the NIRSpec/MSA is strongly dependent on the Aperture PA
(APA) of the observations. For this proposal we determined one (of multiple) possible configurations that maximizes the number of galaxy candidates. The submitted configuration has an APA of 246.5 degrees and
can accommodate a total of 12 unique sources. We have implemented a special requirement for this APA for now. In general small changes to the APA are possible and other APA'swith a similar number of galaxy

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

candidates exigt, Therefore, there isflexibility in the APA and we will closely communicate with STScl to optimize the configuration for scheduling,

Fixed Targets | Diagnostics| Observation

# Name Target Coordinates Targ. Coord. Corrections

Miscellaneous

(4) J1007_msa_catalog_add RA: 10 07 58.2090 (151.9925375d)
Dec: +21 15 40.62 (21.26128d)
Equinox: J2000

Comments:
Description=[]
- # Reference Star  Target Filter MSA Readout Pattern Groups/Int Integrations/Exp Total Total Exposure ETC WKkbk.Calc
o) Bin Configuration I ntegrations Time ID
=11 Filter: F140X; SAME F140X Auto AcqMSA NRSRAPIDD6 3 1 4 687.153
0 Readout: Config
g NRSRAPIDDG; 8
) sourcesin 4
< quads; [ Optimal
TA Accuracy |
@ |TA Method HFF Readout M ode Obtain Confirmation Science Aperture Primary CandidateList Filler Candidate List Spectral Overlap Map  Spectral Overlap
®© Images Threshold
g' MSATA fase No MSA Center primary (100 sources) secondary (699 sources)  jwst-nirspec-g395m 15
()
|_
¥ Visit ID RA Dec Magnitude Visit ID RA Dec M agnitude
g 1 4323 152.000038 21.284486 22.83582095746277 1 10979 151.980934 21.253196 22.94739709860285
6
)
8 1 4925 151.998038 21.282056 22.31313373384648 1 11854 151.982291 21.248955 23.84020387798716
o1 8808 151.969245 21.263560 24.2495334051044 1 12757 151.981452 21.243943 22.82775979731914
% 1 10532 152.013599 21.255258 23.71427856995512 1 14650 151.993938 21.234798 23.82098806622485
¥ 7
0 |# Exposure MSA Nod Pattern Pointing Aperture PA Dispersion Offset Cross-Dispersion Total Dithers Total Total Exposure
GC) Specification Configuration (Shutters) Offset (Shutters) Integrations Time
1 1 cl: 3 Shutter Slitlet ~ 151.98964716666 246.69895244172 3 6 8840.867
@ (G395M/F290LP) APA246p7_A2_a 669 Degrees 372
L dd 21.261845833333
T 332 Degrees
=2 1 cl: 3 Shutter Slitlet ~ 151.98835000000 246.69847219010 3 6 8840.867
8 (G395M/F290LP) APA246p7_Al_a 003 Degrees 745
o dd 21.267259444444
(99} 445 Degrees




Proposal 5734 - Observation 2 - Placing a z=7.27 AGN in context with cosmic structure formation

Aperture PA Range 246.3 to 246.7 Degrees (V3 107.7254303 to 108.1254303)
MSA Scheduled Aperture PA 246.7000 to 246.7000 Degrees (V3 108.12543 to 108.12543)

Special Requirements




Proposal 5734 - Observation 4 - Placing a z=7.27 AGN in context with cosmic structure formation

g Proposal 5734, Observation 4: MIRI LRS dlit spectr oscopy Mon Mar 10 17:00:34 GMT 2025
'% Diagnostic Status: Warning
GE) Observing Template: MIRI Low Resolution Spectroscopy
%
o
O
8 (Visit 4:1) Warning (Form): Overheads are provisional until the Visit Planner has been run.
=
1%
o
c
o
8
@]
" # Name Target Coordinates Targ. Coord. Corrections Miscellaneous
o |@ J1007_4562 RA: 10 07 54.7742 (151.9782258d) Proper Motion RA: 0
% Dec: +21 17 2.38 (21.28399d) Proper Motion Dec: 0
= Equinox: J2000 Epoch of Position: 2000
8 Comments:
X | Category=Galaxy
LL |Description=[Active galactic nuclei]
Extended=NO
g # Target Filter Readout Pattern Groupg/Int I ntegrations/Exp Total Integrations Total Exposure Time ETC Wkbk.CalcID
= |1 5 Offset-Acg-Star- F560W FAST 6 1 1 16.65 242216.6
K%) MIRI-NEW
=
o
o
<
% Subarray Obtain Verification |mage?
= FULL true
S
()
|_
o |# Dither Type No. Spectral Steps Spectral Step Offset No. Spatial Steps Spatial Step Offset
2h ALONG SLIT NOD
=
@)
c |# PV Readout PV Groupsg/Int PV PV Total PV Exposures/Dith PV Total Dithers PV Total Exposure PV ETC Filter
.g Pattern IntegrationsExp  Integrations Time Wkbk.Calc 1D
81 FASTR1 30 3 3 1 1 255.304 F560W
=
)
>
o
=
<
o
o




Proposal 5734 - Observation 4 - Placing a z=7.27 AGN in context with cosmic structure formation

0 |\# Readout Pattern Groupg/Int I ntegr ations/Exp Total Integrations Exposur es/Dith Total Dithers Total Exposure Time ETC Wkbk.CalcID
qC) 1 FASTR1 100 15 30 1 2 8402.821 173141.3
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