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ABSTRACT

We propose to perform deep NIRSpec/Prism spectroscopic observations of a remarkable, bright, and long-duration transient, C3D-BLT1, identified

in the COSMOS field through four epochs of JWST observations spanning two years. C3D-BLT1 is among the brightest transient (~25 AB mag)

discovered by JWST, hostless in all but the deepest PRIMER F277W image, and exhibits dramatic spectral energy distribution (SED) evolution from

blue to red over a period of 470 days. Its unique color evolution and long-duration nature suggest a rare and energetic event, potentially consistent

with a pair-instability supernova (PISN) at z~5, a superluminous supernova (SLSN) at z~4, or a tidal disruption event (TDE) in a low-mass galaxy at

cosmic noon. If confirmed as a PISN or TDE, this program would provide the first strong evidence for the existence of massive stars (>140 M_sun)

or massive seed black holes (~10^4 M_sun) in the early Universe. If it is a SLSN, this would represent the first detection of such an exotic explosion

mechanism beyond cosmic noon. Even if none of these scenarios applies, this program would still reveal a new class of transients and/or shed light

on SN dust formation mechanisms. Furthermore, this effort will serve as a pathfinder for studying high-redshift, long-duration transients with JWST.

This program is time-critical, meets all the criteria for JWST DDT consideration, and offers high scientific return with a small request of just 4.1

hours.

 

OBSERVING DESCRIPTION

We will perform NIRSpec/PRISM FSS observations using WATA acquisition, placing the target on the S200A1 slit.
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OBSERVATIONS
Folder Observation Label Observing Template Science Target
Observation Folder

1 NIRSpec Fixed Slit Spectroscopy (1) C3D-BLT1
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The observation is straightforward and will use the standard 5-nod dither pattern. We plan to use 8 groups and 3 integrations, yielding a total on-

source exposure time of 8972s. Including all overheads, the total observation time is 4.1 hours.
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(1) C3D-BLT1 RA: 10 00 16.9815 (150.0707562d)

Dec: +02 23 57.27 (2.39924d)

Equinox: J2000

Proper Motion RA: 0

Proper Motion Dec: 0

Epoch of Position: 2025

Comments:
Category=Unidentified
Description=[Infrared sources]
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Diagnostic Status: Warning

Observing Template: NIRSpec Fixed Slit Spectroscopy
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s # Name Target Coordinates Targ. Coord. Corrections Miscellaneous

(1) C3D-BLT1 RA: 10 00 16.9815 (150.0707562d)

Dec: +02 23 57.27 (2.39924d)

Equinox: J2000

Proper Motion RA: 0

Proper Motion Dec: 0

Epoch of Position: 2025

Comments:
Category=Unidentified
Description=[Infrared sources]
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n # Target TA Method Subarray Filter Readout Pattern Groups/Int Integrations/Exp Total
Integrations

Total Exposure
Time

ETC Wkbk.Calc
ID

1 SAME WATA FULL CLEAR NRSRAPIDD6 3 1 1 171.788 250273.7
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te HFF Readout Mode Slit Subarray

false S200A1 FULL

D
it

h
er

s # Primary Dither Positions Sub-Pixel Pattern

1 5 NONE
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Pattern
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Integrations
Total Exposure
Time

ETC
Wkbk.Calc ID

1 PRISM/CLEAR S200A1 NRSIRS2 8 3 1 NONE 5 15 8972.167
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