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Folder |Observation Labd Observing Template Science Target
3 BDs NIRSpec NIRSpec MultiObject Spectroscopy (2) NGC602 MPT cat
ABSTRACT

We propose to exploit the synergy of NIRCam and NIRSpec to characterize, for the first time, the initial mass function (IMF) down to 15 Jupiter
masses in NGC 602, alow-metallicity (1/5 Solar) young star cluster in the Small Magellanic Cloud (SMC). NGC 602 formed in an isolated location
inthe “wing” of the SMC, still it hosts numerous OB stars. It is the only low-metallicity young (about 2 Myr) star cluster where, with JWST,
planetary-mass Brown Dwarfs have been detected, thus offering an opportunity to study the impact of stellar feedback from OB stars across the
cluster region. We will collect tens of NIRSpec spectra of young, low-metallicity Brown Dwarfs. By targeting a completely unexplored parameter
space (young and low metallicity), we will assemble a unique dataset that will have long-lasting legacy value for all the studies of Brown Dwarf
formation, especially at sub-Solar metallicity. Only combining deep NIRCam photometry and NIRSpec MOS it is possible to derive accurate
spectral-type-based masses and measure ages better than 0.5 Myr using evolutionary models and spectral templates. This dataset will add an
invaluable piece to the puzzle of the formation of sub stellar objects at conditions that are different than Solar, and will address the environmental
condition impact on the young star cluster IMF.

OBSERVING DESCRIPTION
The goals of this proposal are deep NIRCam photometry and NIRSpec MOS to measure the sub-stellar initial mass function (IMF) down to 15
Jupiter masses and obtain the first spectra of around 45 young Brown Dwarfs (BDs) outside the Milky Way.

NIRCam photometry:

To fulfill our science goals of characterizing the sub-stellar IMF down to 15 Jupiter masses we request NIRCam photometry in 6 different filters:
F140M, F162M, F182M, F277W, F360M, F444W. This combination of medium and wide-band filtersis necessary to separate BDs from main
sequence stars using CMDs and two-color diagrams by targeting H20 absorption bands (F140M, F182M) + continuum (F162M) and CH4 (F360M),
which are much deeper in BDs compared to low-mass stars. Two continuum filters (F277W, F444W) will show infrared excessin PM S stars and
reveal the very different SED shape of background galaxies. To reach a S/N >10 in all filters atotal integration time per filter of 41,744sis needed.
To optimally cover the cluster region and simultaneously observe a background field West of NGC 602 possible due to the large field of view of
NIRCam, we will usethe FULLBOX 6 dither pattern. Additionally, we apply 9 subpixel dithers allowing usto optimally sample the PSF, which is
particularly important at short wavelengths, where the NIRCam detector is under sampled. We chose the readout pattern MEDIUM2 with 8 groups

and 1 integration each, which is a good compromise between data volume, to avoid data excess warnings allowing maximum flexibility for
2



JWST Proposal 7035 (Created: Thursday, June 25, 2026, 12:00:41PM Eastern Standard Time) - Overview

scheduling, and dynamic range. We will utilize readout groups 0 and 1 as well as the archival data of program GO-2662 to recover most of the bright,
saturated point sources.

NIRSpec MOS:

To obtain around 45 BD spectra and 30 low-mass PM S spectrain PRISM mode 3 individual MOS configurations are required. With atotal exposure
time of 27,835s per configuration a continuum S/N>15 can be reached for all objects above 50 Jupiter masses. We use the NRSIRS2 readout pattern,
which suppresses the 1/f noise thus improving the S/N. We apply 3-point nods to subtract the local background. Each observation requires 6
integrations with 21 groups each leaving the exposure time per integration at ~1550s, which is sufficiently short to avoid severe impacts from comsic
rays, as recommened by the NIRSpec team. The many isolated point sources in the region are sufficient for MSATA.



Proposal 7035 - Targets - Brown Dwarfs in NGC 602 in the SMC - An opportunity to characterize a substellar IMF at low metallicity

# Name Target Coordinates Targ. Coord. Corrections Miscellaneous
1) NGC-602 RA: 01 29 13.1798 (22.3049158d) Epoch of Position: 2000
" Dec: -73 33 40.72 (-73.56131d)
k) Equinox: J2000
2 |comments: This object was generated by the targetselector and retrieved from the SMBAD database.
f_‘s Category=Stellar Cluster
= Description=][ Young star clusters]
g 2 NGC602_MPT_cat RA: 01 29 18.3605 (22.3265021d)
i Dec: -73 33 35.63 (-73.55990d)
Equinox: J2000
Comments:
Description=[]
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Proposal 7035, Observation 6 Thu Jun 25 17:00:41 GMT 2026
Diagnostic Status: Warning
Observing Template: NIRCam Imaging

Observation

(Obs?f;/(?tion 6) Warning (Form): By selecting Target Placement = Module Gap the target coordinates will not fall on any detector unless an appropriate Mosaic, set of Dithers or Offset Special Requirement is
specified.

(Visit 6:1) Warning (Form): Overheads are provisional until the Visit Planner has been run.

(Visit 6:2) Warning (Form): Overheads are provisional until the Visit Planner has been run.

(Visit 6:3) Warning (Form): Overheads are provisional until the Visit Planner has been run.

(Visit 6:4) Warning (Form): Overheads are provisional until the Visit Planner has been run.

(Visit 6:5) Warning (Form): Overheads are provisional until the Visit Planner has been run.

(Visit 6:6) Warning (Form): Overheads are provisional until the Visit Planner has been run.
# Name Target Coordinates Targ. Coord. Corrections Miscellaneous

Diagnostics

1) NGC-602 RA: 01 29 13.1798 (22.3049158d) Epoch of Position: 2000
Dec: -73 33 40.72 (-73.56131d)
Equinox: J2000

Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
Category=Stellar Cluster

Description= [Young star clusters

Module Subarray Target Placement
ALL FULL Module gap (large extended source)
Primary Dither Type Primary Dithers Subpixel Dither Type Dither Size Subpixel Positions
1 FULLBOX 6 STANDARD 9
# Short Filter Long Filter Readout Pattern ~ Groups/Int Integrations/Exp  Total Integrations Total Dithers Total Exposure Optional ETC ID
Time

1 F140M F360M MEDIUM2 8 1 54 54 41744.562

F162M+F150W2 F277W MEDIUM2 8 1 54 54 41744.562
3 F182M F444wW MEDIUM2 8 1 54 54 41744.562

Sequence Visits within 53.0 Days

Aperture PA Range 169.92542306 to 209.92542306 Degrees (V3 170.0 to 210.0)
Aperture PA Range 349.92542306 to 29.92542306 Degrees (V3 350.0 to 30.0)
Visits Same PA

Special Requirements | Spectral Elements | Dithers | Template] Fixed Targets




Progosal 7035 - Observation 3 - Brown Dwairfs in NGC 602 in the SMC - An opportunity to characterize a substellar IMF at low metalli...

Proposal 7035, Observation 3: BDs_NIRSpec Thu Jun 25 17:00:42 GMT 2026
Diagnostic Status: Warning
Observing Template: NIRSpec MultiObject Spectroscopy

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

# Name Target Coordinates Targ. Coord. Corrections Miscellaneous

2 NGC602_MPT_cat RA: 01 29 18.3605 (22.3265021d)
Dec: -73 33 35.63 (-73.55990d)
Equinox: J2000

Fixed Targets |Diagnostics JObservation

Comments:
Description=[]
# Reference Star  Target Filter MSA Readout Pattern Groupg/Int Integrations/Exp Total Total Exposure Optional ETC ID
Bin Configuration Integrations Time
1 Filter: F110W; SAME F110W Auto AcqMSA  NRSRAPID 3 1 4 171.788
Readout: Config
NRSRAPID; 8
sourcesin 3
- quads; [ Optimal
Fo) TA Accuracy |
=12 Filter: F110W; SAME F110W Auto AcqMSA  NRSRAPID 3 1 4 171.788
2 Readout: Config
g NRSRAPID; 8
o sourcesin 4
< quads; [ Optimal
TA Accuracy |
3 Filter: F110W; SAME F110W Auto AcqMSA  NRSRAPID 3 1 4 171.788
Readout: Config
NRSRAPID; 8
sourcesin 3
quads; [ Optimal
TA Accuracy |
QO |TA Method HFF Readout Mode Obtain Confirmation Science Aperture Primary CandidateList Filler Candidate List Spectral Overlap Map  Spectral Overlap
®© Images Threshold
g' MSATA false No MSA Center BDs (201 sources) Fillers (2394 sources) jwst-nirspec-prism 15
()
|_




Proposal 7035 - Observation 3 - Brown Dwarfs in NGC 602 in the SMC - An opportunity to characterize a substellar IMF at low metalli...

Visit ID RA Dec Magnitude Visit ID RA Dec M agnitude
1 17762 22.321282 -73.538420 20.764 1 22088 22.361217 -73.540454 20.883
1 20465 22.347335 -73.561391 20.847 1 34161 22.453689 -73.567643 20.878
1 20566 22.348333 -73.538842 21.021 1 35285 22.465816 -73.563725 19.667
2Kt 21513 22.356820 -73.571729 21.109 1 35998 22475711 -73.558678 21.166
g Visit ID RA Dec Magnitude Visit ID RA Dec M agnitude
o |2 11741 22.259787 -73.540730 19.638 2 16931 22.313510 -73.534869 20.216
g 2 14140 22.283778 -73.566030 20.422 2 30738 22.418626 -73.540637 19.549
% 2 14622 22.289385 -73.568348 20.085 2 31737 22.428835 -73.559101 20.166
o 12 16518 22.309198 -73.566676 19.753 2 33720 22.448998 -73.560640 20.632
X |visit ID RA Dec Magnitude Visit ID RA Dec M agnitude
3 8216 22.220953 -73.530581 19.73 14622 22.289385 -73.568348 20.085
3 9982 22.240126 -73.535534 20.342 3 15816 22.302514 -73.574323 19.785
3 10174 22.242404 -73.538077 19.83 3 16518 22.309198 -73.566676 19.753
3 11741 22.259787 -73.540730 10.638 3 20210 22.345067 -73.552318 20.03
# Exposure MSA Nod Pattern Pointing Aperture PA Dispersion Offset Cross-Dispersion Total Dithers Total Total Exposure
Specification Configuration (Shutters) Offset (Shutters) I ntegrations Time
1 1 cl 3 Shutter Slitlet ~ 22.410404125 79.119587310748 3 6 9278.534
(PRISM/CLEAR) Degrees - 97
73.541434722222
22 Degrees
2 1 cl 3 Shutter Slitlet ~ 22.410404125 79.119587310748 3 6 9278.534
(PRISM/CLEAR) Degrees - 97
73.541434722222
22 Degrees
3 1 cl 3 Shutter Slitlet ~ 22.410404125 79.119587310748 3 6 9278.534
(PRISM/CLEAR) Degrees - 97
73.541434722222
22 Degrees
24 1 c2 3 Shutter Slitlet ~ 22.355601416666 79.172110184988 3 6 9278.534
S (PRISM/CLEAR) 666 Degrees - 77
e 73.553674166666
o 67 Degrees
w s 1 c2 3 Shutter Slitlet ~ 22.355601416666 79.172110184988 3 6 9278.534
© (PRISM/CLEAR) 666 Degrees - 7
= 73.553674166666
8 67 Degrees
(%— 6 1 c2 3 Shutter Slitlet ~ 22.355601416666 79.172110184988 3 6 9278.534
(PRISM/CLEAR) 666 Degrees - 77
73.553674166666
67 Degrees
7 1 c3 3 Shutter Slitlet  22.314135583333 79.211883308477 3 6 9278.534
(PRISM/CLEAR) 336 Degrees - 27
73.545506666666
65 Degrees
8 1 c3 3 Shutter Slitlet ~ 22.314135583333 79.211883308477 3 6 9278.534
(PRISM/CLEAR) 336 Degrees - 27
73.545506666666
65 Degrees
9 1 c3 3 Shutter Slitlet ~ 22.314135583333 79.211883308477 3 6 9278.534
(PRISM/CLEAR) 336 Degrees - 27
73.545506666666
65 Degrees
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Group Visits within 53.0 Days

Aperture PA Range 50 to 120 Degrees (V3 271.4254303 to 341.4254303)

Aperture PA Range 230 to 300 Degrees (V3 91.4254303 to 161.4254303)

Visits Same PA

MSA Scheduled Aperture PA 79.2000 to 79.2000 Degrees (V3 300.62543 to 300.62543)

Special Requirements




