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Name | nstitution

Dr. Giovanna Pugliese (Col) (ESA Member) Universiteit van Amsterdam

VISITS

Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run voviFt)hC\l/Jirsr'(tagt
01 |(1) GRB221009A WEC3/UVIS 1 23-Aug-2023 10:00:32.0 yes
03 |(1) GRB221009A WEC3/UVIS 1 23-Aug-2023 10:00:32.0 yes
02 |(1) GRB221009A WEC3/IR 1 23-Aug-2023 10:00:33.0 yes
04 |(1) GRB221009A WFC3/IR 1 23-Aug-2023 10:00:34.0 yes
08 |(1) GRB221009A WEC3/IR 1 23-Aug-2023 10:00:34.0 yes
07 |(1) GRB221009A WEC3/IR 1 23-Aug-2023 10:00:35.0 yes
05 |(1) GRB221009A WEC3/UVIS 1 23-Aug-2023 10:00:35.0 yes
06 |(1) GRB221009A WEFEC3/UVIS 1 23-Aug-2023 10:00:36.0 yes

8 Tota Orbits Used

ABSTRACT

The exceptional gamma-ray burst GRB 221009A isthe brightest GRB ever observed by almost two orders of magnitude, and rate estimates suggest it
isaonce per millenium event. It is now the subject of an intensive series of multi-wavelength observations with detections of individual photons with
tens to hundreds of TeV to low frequency radio, including approved NIR spectroscopy from JWST. Remarkably, it is also arelatively nearby event
with aredshift of only z=0.15. The worldwide follow-up is building what will become alegacy data set for the field. The collapsars accompanying
such lumonous bursts have been proposed as a source of r-process heavy elements, and this case offers the best opportunity for the foreseeable future
to test this hypothesis. We propose here non-disruptive HST ToO imaging observations at mid- to late-times post burst, sampling the spectral energy
distribution evolution, in order to characterise the accompanying SN, compare its properties to those of more ordinary GRBs, and crucially to seek
the signature of r-process nucleosynthesis, expected to produce NIR excess starting after the SN peak, that is 3-6 weeks after the GRB. These data
will aso pinpoint the burst position on its host, alowing future studies of the GRB progenitor environment. HST data are essential because of the
target faintness and crucially because it will not be observable from ground (nor IWST) on the critical epochs requested here.
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OBSERVING DESCRIPTION
We propose to obtain three epochs of observation of GRB 221009A. At each epoch we will obtain observationsin 5 filters to be sensitive to evolving
supernova + afterglow light (F625W/F775W/F098M/F125W/F160W).

For the first two epochs we will obtain observations with UVISin asingle orbit using a 3-point dither in each optical filter. To ensure that we avoid
buffer dump issues we will use the sub-array, and will flash the chip to bring the background to 20 electrons. We also ask for orients between 45-65
degrees to minimize the risk of diffraction spikes from nearby bright stars overlapping our target (we do not ask for afixed orient because thereis no
one orient that is available at all epochs). For the final epoch we will obtain 1 orbit each in the optical filters with a standard 4-point box dither
pattern.

In the IR we will obtain FO98M/F125W/F160W in asingle orbit. The final orbit is slightly shorter than the others to aid schedulability.



Proposal 17264 - Visit 01 - Unigue opportunities from the brightest gamma-ray burst of all time

Proposal 17264, Visit 01, completed

Wed Aug 23 14:00:36 GMT 2023|

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS
&eCIaI RQUI rements: ORIENT 55D TO 62 D; BEFORE 10-NOV - 2022 00:00:00; TOO RESPONSE TIME 14.0D
Primary Pattern Secondary Pattern Exposures
n (1) Pattern Type=WFC3-UVIS-DITHER-  Coordinate Frame=POS-TARG (1-2)
c LINE-3PT Pattern Orientation=46.84
g Purpose=DITHER Angle Between Sides=
5_5 Number Of Points=3 Center Pattern=false
Point Spacing=0.135
Line Spacing=
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% 0] GRB221009A RA: 19 13 3.5040 (288.2646000d) V=24+/-1 Reference Frame: ICRS
@ Dec: +19 46 24.27 (19.77341d)
_: Equinox: J2000
2 |Comments:
i Category=EXT-STAR
Description=] GAMMA RAY BURSTER, SUPERNOVA]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 (1) GRB221009A WFC3/UVIS, ACCUM, F625W FLASH=15 GSACQ SCENARI Pattern 1, Exps 1-2i [320 Secs (960 Secs)
8 UVIS2-2K2C-SUB O BASE1B3 nVisit 01 (1) ==>(Pattern 1)]
5 ==>(Pattern 2)] [1]
4 ==>(Pattern 3)]
% 2 (1) GRB221009A WFC3/UVIS, ACCUM, F775W FLASH=15 Pattern 1, Exps 1-2i | 250 Secs (750 Secs)
L UVIS2-2K2C-SUB nVisit 01 (1) ==>(Pattern 1)]
==>(Pattern 2)] [1]

==>(Pattern 3)]
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Orbit 1 Server Yersion: 20220630

G5 Acq

€% Exp. 1

Owerhead

€3 Exp. 2
Owerhead

F oirting M aneuwver

€3 Exp. 1
Owerhead
L
o Exp. 2
3 Qwerhead
(&)
2 Fointing Maneuwer
(%)
= 3% Exp. 1
® Owerhead
¥ Exp. 2

Unused Qrbital Wisibility = 12

™
-

T.—I‘T.:.:.:.;;r \{:.:.;EY.:.:.:.E .:.:.:'I" "'l:';:.:.:.EF;:.:.

0 00 1000 1500 2000 2500 2000 2500 4000 4500 000 5500 2000 sec




Proposal 17264 - Visit 03 - Unigue opportunities from the brightest gamma-ray burst of all time

Proposal 17264, Visit 03, completed Wed Aug 23 14:00:36 GMT 2023|
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS

&ecial RQui rements: ORIENT 55D TO 60 D: BETWEEN 19-NOV-2022:00:00:00 AND 24-NOV-2022:00:00:00; TOO RESPONSE TIME 14.0D

# Primary Pattern Secondary Pattern EXxposur es
o | Pattern Type=WFC3-UVIS-DITHER-  Coordinate Frame=POS-TARG (1-2)
c LINE-3PT Pattern Orientation=46.84
g Purpose=DITHER Angle Between Sides=
5_5 Number Of Points=3 Center Pattern=false

Point Spacing=0.135
Line Spacing=

% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% 0] GRB221009A RA: 19 13 3.5040 (288.2646000d) V=24+/-1 Reference Frame: ICRS
I Dec: +19 46 24.27 (19.77341d)
_: Equinox: J2000
2 |Comments:
i Category=EXT-STAR

Description=] GAMMA RAY BURSTER, SUPERNOVA]

# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit

1 (1) GRB221009A WFC3/UVIS, ACCUM, F625W FLASH=15 Pattern 1, Exps 1-2 i [320 Secs (960 Secs)
8 UVIS2-2K2C-SUB nVisit 03 (1) [==>(Pattern 1)]
5 [==>(Pattern 2)] [1]
4 [==>(Pattern 3)]
% 2 (1) GRB221009A WFC3/UVIS, ACCUM, F775W FLASH=15 Pattern 1, Exps 1-2i | 250 Secs (750 Secs)
i UVIS2-2K2C-SUB n Visit 03 (1) [==>(Pattern 1)]

[==>(Pattern 2)] [1]
[==>(Pattern 3)]
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Orbit Structure

Server Yersion: 20220630
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Proposal 17264 - Visit 02 - Unigue opportunities from the brightest gamma-ray burst of all time

Proposal 17264, Visit 02, completed Wed Aug 23 14:00:37 GMT 2023|
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/IR
ecial Requirements: ORIENT 55D TO 62 D; BEFORE 10-NOV-2022:00:00:00; GROUP 02,01 WITHIN 1D; TOO RESPONSE TIME 14.0D
# Primary Pattern Secondary Pattern EXxposur es
n | Pattern Type=WFC3-IR-DITHER- Coordinate Frame=POS-TARG (1-3)
c LINE Pattern Orientation=41.788
g Purpose=DITHER Angle Between Sides=
5_5 Number Of Points=2 Center Pattern=false
Point Spacing=2.544
Line Spacing=
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% 0] GRB221009A RA: 19 13 3.5040 (288.2646000d) V=24+/-1 Reference Frame: ICRS
I Dec: +19 46 24.27 (19.77341d)
_'; Equinox: J2000
2 |Comments:
i Category=EXT-STAR
Descripfion=] GAMMA RAY BURSTER, SUPERNOVA]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 (1) GRB221009A WFC3/IR, MULTIACCUM, IR F125W NSAMP=13; GSACQ SCENARI  Pattern 2, Exps 1-3i [399.233383 Secs (798.467 Secs)
; OSAMP_SEQ:STEPS O BASE1B3 nVisit 02 (2) [==>(Pattern 1)] a
o [==>(Pattern 2)]
3 2 (1) GRB221009A WFC3/IR, MULTIACCUM, IR FO98M NSAMP=14; Pattern 2, Exps 1-3i [449.233834 Secs (898.468 Secs)
= SAMP-SEQ=STEP5 nVisit 02 (2) [==>(Pattern 1)]
X 0 [==>(Pattern 2)] [1]
3 (1) GRB221009A WFC3/IR, MULTIACCUM, IR F160W NSAMP=13; Pattern 2, Exps 1-3i |399.233383 Secs (798.467 Secs)
SAMP-SEQ=STEP5 nVisit 02 (2) [==>(Pattern 1)]
0 [==>(Pattern 2)] .
Orbit 1 Server Version: 20220630
Urused Orbital Wisibilty = 32
o Foirting M aneuwver econfig
3 GS AcqExp. 1l Exp.2 Exp. 2 [Exp.1 Exp. 2 Exp. 2 |Qccuttation
>
n
= h J
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I B N e
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Proposal 17264 - Visit 04 - Unigue opportunities from the brightest gamma-ray burst of all time

Proposal 17264, Visit 04, failed Wed Aug 23 14:00:37 GMT 2023|
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/IR
&ecial Rguirements: ORIENT 55D TO 60 D; BETWEEN 19-NOV-2022:00:00:00 AND 24-NOV-2022:00:00:00; GROUP 04,03 WITHIN 1D: TOO RESPONSE TIME 14.0D
# Primary Pattern Secondary Pattern EXxposur es
n | Pattern Type=WFC3-IR-DITHER- Coordinate Frame=POS-TARG (1-3)
c LINE Pattern Orientation=41.788
g Purpose=DITHER Angle Between Sides=
5_5 Number Of Points=2 Center Pattern=false
Point Spacing=2.544
Line Spacing=
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% 0] GRB221009A RA: 19 13 3.5040 (288.2646000d) V=24+/-1 Reference Frame: ICRS
I Dec: +19 46 24.27 (19.77341d)
_'; Equinox: J2000
2 |Comments:
i Category=EXT-STAR
Descripfion=] GAMMA RAY BURSTER, SUPERNOVA]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 (1) GRB221009A WFC3/IR, MULTIACCUM, IR F125W NSAMP=13; Pattern 2, Exps 1-3i [399.233383 Secs (798.467 Secs)
" SAMP-SEQ=STEPS nVisit 04 (2) [==>(Pattern 1)] "
o [==>(Pattern 2)]
3 2 (1) GRB221009A WFC3/IR, MULTIACCUM, IR FO98M NSAMP=14; Pattern 2, Exps 1-3i [449.233834 Secs (898.468 Secs)
= SAMP-SEQ=STEP5 nVisit 04 (2) [==>(Pattern 1)] L
X 0 [==>(Pattern 2)] .
3 (1) GRB221009A WFC3/IR, MULTIACCUM, IR F160W NSAMP=13; Pattern 2, Exps 1-3i |399.233383 Secs (798.467 Secs)
SAMP-SEQ=STEP5 nVisit 04 (2) [==>(Pattern 1)]
0 [==>(Pattern 2)] .
Orbit 1 Server Version: 20220630
Urused Orbital Wisibilty = 32
o Foirting M aneuwver econfig
3 GS AcqExp. 1l Exp.2 Exp. 2 [Exp.1 Exp. 2 Exp. 2 |Qccuttation
>
n
= h J
5 e HH AR tTHAR AR IR RREF  THARRE IR AR IREAH |
I B N e
Lovsv bvv v by v v v vy v by vv v vy v vy v bvovv v v v v by v vy v by v Iy
o 500 1000 1500 2000 2300 2000 2300 4000 4500 S000 5500 &000 se
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Proposal 17264 - Visit 08 - Unigue opportunities from the brightest gamma-ray burst of all time

Proposal 17264, Visit 08, implementation Wed Aug 23 14:00:37 GMT 2023|
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/IR
Special Requirements: TOO RESPONSE TIME 14.0D
# Primary Pattern Secondary Pattern EXxposur es
n | Pattern Type=WFC3-IR-DITHER- Coordinate Frame=POS-TARG (1-3)
c LINE Pattern Orientation=41.788
g Purpose=DITHER Angle Between Sides=
5_5 Number Of Points=2 Center Pattern=false
Point Spacing=2.544
Line Spacing=
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% 0] GRB221009A RA: 19 13 3.5040 (288.2646000d) V=24+/-1 Reference Frame: ICRS
I Dec: +19 46 24.27 (19.77341d)
_'; Equinox: J2000
2 |Comments:
i Category=EXT-STAR
Descripfion=] GAMMA RAY BURSTER, SUPERNOVA]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 (1) GRB221009A WFC3/IR, MULTIACCUM, IR F125W NSAMP=13; Pattern 2, Exps 1-3i [399.233383 Secs (798.467 Secs)
" SAMP-SEQ=STEPS nVisit 08 (2) [==>(Pattern 1)] "
o [==>(Pattern 2)]
3 2 (1) GRB221009A WFC3/IR, MULTIACCUM, IR FO98M NSAMP=14; Pattern 2, Exps 1-3i [449.233834 Secs (898.468 Secs)
= SAMP-SEQ=STEP5 nVisit 08 (2) [==>(Pattern 1)] L
X 0 [==>(Pattern 2)] .
3 (1) GRB221009A WFC3/IR, MULTIACCUM, IR F160W NSAMP=13; Pattern 2, Exps 1-3i |399.233383 Secs (798.467 Secs)
SAMP-SEQ=STEP5 nVisit 08 (2) [==>(Pattern 1)]
0 [==>(Pattern 2)] .
Orbit 1 Server Version: 20220630
Urused Orbital Wisibilty = 32
o Foirting M aneuwver econfig
3 GS AcqExp. 1l Exp.2 Exp. 2 [Exp.1 Exp. 2 Exp. 2 |Qccuttation
>
n
= h J
5 e HH AR tTHAR AR IR RREF  THARRE IR AR IREAH |
I B N e
Lovsv bvv v by v v v vy v by vv v vy v vy v bvovv v v v v by v vy v by v Iy
o 500 1000 1500 2000 2300 2000 2300 4000 4500 S000 5500 &000 se
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Proposal 17264 - Visit 07 - Unigue opportunities from the brightest gamma-ray burst of all time
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Proposal 17264, Visit 07, completed Wed Aug 23 14:00:37 GMT 2023|
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/IR

ecial Requirements: ORIENT 42D TO 45 D; BETWEEN 03-DEC-2022:00:00:00 AND 08-DEC-2022:00:00:00; TOO RESPONSE TIME 14.0D

# Primary Pattern Secondary Pattern EXxposur es
n | Pattern Type=WFC3-IR-DITHER- Coordinate Frame=POS-TARG (1-3)
c LINE Pattern Orientation=41.788
g Purpose=DITHER Angle Between Sides=
5_5 Number Of Points=2 Center Pattern=false

Point Spacing=2.544
Line Spacing=

% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% 0] GRB221009A RA: 19 13 3.5040 (288.2646000d) V=24+/-1 Reference Frame: ICRS
I Dec: +19 46 24.27 (19.77341d)
_'; Equinox: J2000
2 |Comments:
i Category=EXT-STAR

Descripfion=] GAMMA RAY BURSTER, SUPERNOVA]

# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit

1 (1) GRB221009A WFC3/IR, MULTIACCUM, IR F125W NSAMP=12; Pattern 2, Exps 1-3 i |349.232932 Secs (698.466 Secs)
" SAMP-SEQ=STEPS nVisit07 (2) [==>(Pattern 1)] "
o [==>(Pattern 2)]
3 2 (1) GRB221009A WFC3/IR, MULTIACCUM, IR FO98M NSAMP=14; Pattern 2, Exps 1-3 i |449.233834 Secs (898.468 Secs)
= SAMP-SEQ=STEP5 nVisit07 (2) [==>(Pattern 1)]
X 0 [==>(Pattern 2)] [1]

3 (1) GRB221009A WFC3/IR, MULTIACCUM, IR F160W NSAMP=12; Pattern 2, Exps 1-3i |349.232932 Secs (698.466 Secs)

SAMP-SEQ=STEP5 nVisit 07 (2) [==>(Pattern 1)]
0 [==>(Pattern 2)] .
Orbit 1 Server Version: 20220630
Urused Orbital Wisibility = 238

o Faoirting M aneuwver econfig
3 GS AcqExp. 1 Exp.2 Exp. 2 [Exp.l Exp. 2 Exp. 2 O ccultation
|
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Proposal 17264 - Visit 05 - Unigue opportunities from the brightest gamma-ray burst of all time

Proposal 17264, Visit 05, completed Wed Aug 23 14:00:37 GMT 2023|
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS

&ecial RQui rements: ORIENT 42D TO 45 D; GROUP 05.07 WITHIN 1D

# Primary Pattern Secondary Pattern EXxposur es
n |@ Pattern Type=WFC3-UVIS-DITHER- Coordinate Frame=POS-TARG 1)
c BOX Pattern Orientation=23.884
% Purpose=DITHER Angle Between Sides=81.785
5_5 Number Of Points=4 Center Pattern=false

Point Spacing=0.173
Line Spacing=0.112

% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% 0] GRB221009A RA: 19 13 3.5040 (288.2646000d) V=24+/-1 Reference Frame: ICRS
I Dec: +19 46 24.27 (19.77341d)
_'; Equinox: J2000
2 |Comments:
i Category=EXT-STAR

Descripfion=] GAMMA RAY BURSTER, SUPERNOVA]
" # L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
Q|1 (1) GRB221009A WFC3/UVIS, ACCUM, F625W FLASH=7 Pattern 4, Exps 1-1 i [500 Secs (2000 Secs)
3 UVIS2-2K2C-SUB nVisit 05 (4) [==>(Pattern 1)]
S [==>(Pattern 2)] (1]
i [==>(Pattern 3)]

[==>(Pattern 4)]
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Proposal 17264 - Visit 05 - Unigue opportunities from the brightest gamma-ray burst of all time

Orbit 1 Server Version: 20220630
Owerhead
F oirting M aneuwver
E Exp. 1
Owverhead
F oirting b aneuswer
E Exp. 1
o Fairting Maneuwer
§ 0 werbiead
§ E Exp. 1
'g Unused Orbital isibilty = 213
GS Acq wverhead
(€3 Exp. 1 O ccultation
Yy oYY yy oyy i
i | TR R e FHHRHE  FTHEHRE h |
Lo v v v v Pvv v by v v v vy by v v b v by v v v v v v e by g v 1y
1] Sao 1000 1500 2000 2500 2000 2500 4000 4500 S00oo 5500 E000 se¢

14



Proposal 17264 - Visit 06 - Unigue opportunities from the brightest gamma-ray burst of all time

Proposal 17264, Visit 06, completed Wed Aug 23 14:00:37 GMT 2023|
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS

&ecial RQui rements: ORIENT 42D TO 45 D; GROUP 06,07 WITHIN 1D

# Primary Pattern Secondary Pattern EXxposur es
n |@ Pattern Type=WFC3-UVIS-DITHER- Coordinate Frame=POS-TARG 1)
c BOX Pattern Orientation=23.884
% Purpose=DITHER Angle Between Sides=81.785
5_5 Number Of Points=4 Center Pattern=false

Point Spacing=0.173
Line Spacing=0.112

% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% 0] GRB221009A RA: 19 13 3.5040 (288.2646000d) V=24+/-1 Reference Frame: ICRS
I Dec: +19 46 24.27 (19.77341d)
_'; Equinox: J2000
2 |Comments:
i Category=EXT-STAR

Descripfion=] GAMMA RAY BURSTER, SUPERNOVA]
" # L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
Q|1 (1) GRB221009A WFC3/UVIS, ACCUM, F625W FLASH=6 Pattern 4, Exps 1-1 i [500 Secs (2000 Secs)
3 UVIS2-2K2C-SUB nVisit 06 (4) [==>(Pattern 1)]
S [==>(Pattern 2)] (1]
i [==>(Pattern 3)]

[==>(Pattern 4)]
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Proposal 17264 - Visit 06 - Unigue opportunities from the brightest gamma-ray burst of all time

Orbit 1 Server Version: 20220630
Owerhead
F oirting M aneuwver
E Exp. 1
Owverhead
F oirting b aneuswer
E Exp. 1
o Fairting Maneuwer
§ 0 werbiead
§ E Exp. 1
'g Unused Orbital isibilty = 213
GS Acq wverhead
(€3 Exp. 1 O ccultation
Yy oYY yy oyy i
i | TR R e FHHRHE  FTHEHRE h |
Lo v v v v Pvv v by v v v vy by v v b v by v v v v v v e by g v 1y
1] Sao 1000 1500 2000 2500 2000 2500 4000 4500 S00oo 5500 E000 se¢
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