Proposal 17837 (STScl Edit Number: 2, Created: Thursday, January 30, 2025, 4:00:23PM Eastern Standard Time) - Overview

&

17837 - Elevating the Scientific Output of JWST by using HST to Examinethe
Heart of Typela Supernova 2021aefx

Cycle: 32, Proposal Category: GO
(Availability Mode: SUPPORTED)

INVESTIGATORS

Name

| nstitution

Michad Tucker (Pl) (Contact)

The Ohio State University

Dr. James M DerKacy (Col)

Space Telescope Science | nstitute

Prof. Chris Ashall (Coal)

University of Hawaii

Prof. Benjamin John Shappee (Col)

University of Hawaii

Dr. Peter A. Hoeflich (Col)

Florida State University

Dr. Melissa Shahbandeh (Col)

Space Telescope Science I nstitute

Dr. Eddie Baron (Col)

Planetary Science Institute

VISITS
Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run O_Ii’hC\l/J_rr_tegt
wi iSit?

01 (1) 2021AEFX WEC3/UVIS 3 30-Jan-2025 16:00:20.0 yes

51 |(1) 2021AEFX WEC3/UVIS 3 30-Jan-2025 16:00:21.0 yes

02 |(1) 2021AEFX WEC3/UVIS 3 30-Jan-2025 16:00:21.0 yes

03 |(1) 2021AEFX WEC3/UVIS 2 30-Jan-2025 16:00:22.0 yes

53 |(1) 2021AEFX WEC3/UVIS 1 30-Jan-2025 16:00:22.0 yes

12 Total Orbits Used




Proposal 17837 (STScl Edit Number: 2, Created: Thursday, January 30, 2025, 4:00:23PM Eastern Standard Time) - Overview

ABSTRACT

Despite Type la supernovae (SNe Ia) remaining a benchmark of precision cosmology, a consensus on how and why some white dwarfs explode as
SNe la eludes the astronomical community. Photometric observations of SNe la at late times measure the conversion efficiency of radioactive decay
energy into photons. We request 10 orbits of HST/WFC3 observations in Cycle 31 and 8 orbitsin Cycle 32 to observe the normal SN la 2021aefx at
750d, 1000d, and 1150d after the explosion in conjunction with already awarded JWST near- and mid-infrared spectra. These complimentary HST
and JWST observations provide complete wavelength coverage from 0.4-14 microns spanning years after the explosion. Such data are non-existent in
the literature and we do not foresee similar opportunities in the overlapping lifetimes of HST and JWST. Measuring the compl ete spectral energy
distribution at nebular phases allows a direct estimate of the total radioactive decay energy, which in turn depends on the nucleosynthetic yield of the
explosion. Many correlations have been proposed for estimating the nucleosynthetic yield of a SN la but uncertainties regarding emission in the mid-
IR prevented definitive conclusions. With the proposed HST/WFC3 time we can elevate the scientific output from this SN to alevel that IWST
cannot reach alone, and SN~2021aefx will become a once-in-a-decade event that paves the way for the next generation of SN la models.

OBSERVING DESCRIPTION
Late-time observations of SN la 2021aefx at 750d and 1000d coinciding with JWST observations using F438W, F555W, F600L P, F110W, and
F160W filters.



Proposal 17837 - Visitl (01) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la Supernova 2021...

Proposal 17837, Visit1 (01), failed Thu Jan 30 21:00:23 GMT 2025
+ |Diagnostic Status: No Diagnostics
.g Scientific Instruments: WFC3/UVIS
Special Requirements: PCS MODE FINE; BETWEEN 15-JAN-2025:00:00:00 AND 15-FEB-2025:00:00:00
Comments: 1150d after peak brightness. Observations in F438W and FS55W
# Primary Pattern Secondary Pattern EXxposur es
(%) Pattern Type=WFC3-UVIS-DITHER-  Coordinate Frame=POS-TARG 1)
LINE Pattern Orientation=46.84
Purpose=DITHER Angle Between Sides=
" Number Of Points=2 Center Pattern=false
c Point Spacing=0.145
g Line Spacing=
5_5 4) Pattern Type=WFC3-UVIS-DITHER- Coordinate Frame=POS-TARG 2
BOX Pattern Orientation=23.884
Purpose=DITHER Angle Between Sides=81.785
Number Of Points=4 Center Pattern=false
Point Spacing=0.173
Line Spacing=0.112
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
gl 2021AEFX RA: 04 19 53.4000 (64.9725000d) V=23+/-0.1 Reference Frame: ICRS
E Dec: -54 56 53.09 (-54.94808d)
- Equinox: J2000
2 |Comments:
i Category=EXT-STAR
Desgripti on=[ SUPERNOVA, SUPERNOVA TYPE 1A]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 F555W - V1 (1) 2021AEFX WFC3/UVIS, ACCUM, F555W NEW OBSET FULL Pattern 2, Exps 1-1i |800 Secs (2562 Secs)
UVIS2-C1K1C-CTE ACQ; nVisit (01) (2) [==>1281.0 Secs (Pattern 1]
? NEW ALIGNMENT [==>1281.0 Secs (Pattern 2)] "
S GSACQ SCENARI
4 OSINGLE
% 2 FA38W - V1 (1) 2021AEFX WFC3/UVIS, ACCUM, F438W FLASH=10 Pattern 4, Exps 2-2i | 400 Secs (5068 Secs)
L -A UVIS2-C1K1C-CTE nVisitl (01) (4) [==>1267.0 Secs (Pattern 1)] 2
[==>1267.0 Secs (Pattern 2)]
[==>1267.0 Secs (Pattern 3)] (3]
[==>1267.0 Secs (Pattern 4)]




Proposal 17837 - Visitl (01) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la Supernova 2021...

Orbit 1 Server Version: 20241216
Owerhead
Owerhead F oirting M aneuwver
GS Acg oirting M aneuwver _Inused Orbital visibilty = 73
€3 Exp. 1 €3 Exp. 1 O coultation
h 4 h 4 Vl’

I—t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.H l.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:1[' |

I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |

] S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 S300 E000 se

Orbit 2 Server Version: 20241216

Urused Orbital Wisibility = 100
§ Qwerhead 0 werhead
§ GS Reacq oirting Maneuwver F oirting M aneuwer
_ﬁg 3 Exp. 2 €3 Exp. 2 Dccultation
o]
o)
b 4 k4
= AR R AR RRRR N IR AR AR R RRRREE |
]
I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |
] S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 S300 E000 se




Proposal 17837 - Visitl (01) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la Supernova 2021...

Orbit 3 Server version: 20241216
Foirting Maneuwer Urused Orbital Wisibilty = 100
GS Reacq verhead verhead
€3 Exp. 2 3] Exp. 2 Dccultation
h 4 h 4
= THER AR AR AR | IR AR |
]
I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |
] S00 1000 1500 2000 2500 2000 3500 4000 4500 S000 S300 E000 se¢




Proposal 17837 - Visitl - repeat (51) - Elevating the Scientific Output of JWST by using HST to Examine the Heart of Type la Superno..

Proposal 17837, Visitl - repeat (51) Thu Jan 30 21:00:23 GMT 2025
+ |Diagnostic Status: No Diagnostics
.g Scientific Instruments: WFC3/UVIS
Special Requirements: PCS MODE FINE
Comments: 1150d after peak brightness. Observations in F438W and FS55W
# Primary Pattern Secondary Pattern EXxposur es
(%) Pattern Type=WFC3-UVIS-DITHER-  Coordinate Frame=POS-TARG 1)
LINE Pattern Orientation=46.84
Purpose=DITHER Angle Between Sides=
" Number Of Points=2 Center Pattern=false
c Point Spacing=0.145
g Line Spacing=
5_5 4) Pattern Type=WFC3-UVIS-DITHER- Coordinate Frame=POS-TARG 2
BOX Pattern Orientation=23.884
Purpose=DITHER Angle Between Sides=81.785
Number Of Points=4 Center Pattern=false
Point Spacing=0.173
Line Spacing=0.112
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
gl 2021AEFX RA: 04 19 53.4000 (64.9725000d) V=23+/-0.1 Reference Frame: ICRS
E Dec: -54 56 53.09 (-54.94808d)
- Equinox: J2000
2 |Comments:
i Category=EXT-STAR
Description=[ SUPERNOVA, SUPERNOVA TYPE |A]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 F555W - V1 (1) 2021AEFX WFC3/UVIS, ACCUM, F555W NEW OBSET FULL Pattern 2, Exps 1-1 i [800 Secs (2562 Secs)
UVIS2-C1K1C-CTE ACQ; ?2;/|St1 - repeat (51) [[ZZ 1281 0 Secs (Pattern 1)]
? NEW ALIGNMENT [==>1281.0 Secs (Pattern 2)] "
S GSACQ SCENARI
4 OSINGLE
% 2 FA38W - V1 (1) 2021AEFX WFC3/UVIS, ACCUM, F438W FLASH=10 Pattern 4, Exps 2-2 i [400 Secs (5068 Secs)
| -A UVIS2-C1K1C-CTE ?4;/|S|t1 - repeat (51) (1222 1267.0 Secs (Pattern 1)] o
[==>1267.0 Secs (Pattern 2)]
[==>1267.0 Secs (Pattern 3)] (3]
[==>1267.0 Secs (Pattern 4)]




Proposal 17837 - Visitl - repeat (51) - Elevating the Scientific Output of JWST by using HST to Examine the Heart of Type la Superno..

Orbit 1 Server version: 20241216
Foirting Maneuwver
Foirting Maneuwver |_Inused Orbital vwisibilty = 73
GS Acg verhead Overhead
€3 Exp. 1 €3 Exp. 1 O coultation
h 4 h 4 Vl’

I—t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.H l.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:1[' |

I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |

] S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 S300 E000 se

Orbit 2 Server Version: 20241216

Foirting M anauwer
§ Qwerhead _Inused Orbital Wisibilty = 100
§ GS Reacq oirting Maneuwver 0verhead
ﬁ 3 Exp. 2 €3 Exp. 2 Dccultation
o]
o)
b 4 k4
= AR R AR RRRR N IR AR AR R RRRREE |
]
I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |
] S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 S300 E000 se




Proposal 17837 - Visitl - repeat (51) - Elevating the Scientific Output of JWST by using HST to Examine the Heart of Type la Superno..

Orbit 3 Server version: 20241216
Owerhead Owerhead
GS Reacq airting Maneuwver rused Orbital Yisibilty = 100
€3 Exp. 2 €3 Exp. 2 Dccultation
h 4 h 4
= THER AR AR AR | IR AR |
|
I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |
] S00 1000 1500 2000 2500 2000 3500 4000 4500 S000 S300 E000 se¢




Proposal 17837 - Visit2 (02) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la Supernova 2021...

Proposal 17837, Visit2 (02), completed Thu Jan 30 21:00:23 GMT 2025
+ |Diagnostic Status: No Diagnostics
2 |scientific Instruments: WFC3/UVIS
> Special Requirements: PCS MODE FINE; BETWEEN 15-JAN-2025:00:00:00 AND 15-FEB-2025:00:00:00

Comments: FE00LP exposures, 3 orbits

# Primary Pattern Secondary Pattern EXxposur es
o |® Pattern Type=WFC3-UVIS-DITHER-  Coordinate Frame=POS-TARG @), (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] 2021AEFX RA: 04 19 53.4000 (64.9725000d) V=23+/-0.1 Reference Frame: ICRS
I Dec: -54 56 53.09 (-54.94808d)
_: Equinox: J2000
2 |Comments:
i Category=EXT-STAR

Descripfion=] SUPERNOVA, SUPERNOVA TYPE IA]

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

1 F600LP-V (1) 2021AEFX WFC3/UVIS, ACCUM, F600LP GSACQ SCENARI  Pattern 5, Exps 1-1 i | 3000 Secs (3833 Secs)
8 2-A UVIS2-C1K1C-CTE O SINGLE nVisit2 (02) (5) [==>1281.0 Secs (Pattern 1)] "
5 [==>1281.0 Secs (Pattern 2)]
8 [==>1271.0 Secs (Pattern 3)] [2]
% 2  F600LP-V (1) 2021AEFX WFC3/UVIS, ACCUM, F600LP POSTARG 0.1,0.1 Pattern 5, Exps2-2i |3600 Secs (3813 Secs)
i 2-B UVIS2-C1K1C-CTE n Visit2 (02) (5) [==>1271.0 Secs (Pattern 1] 2

[==>1271.0 Secs (Pattern 2)] (3
[==>1271.0 Secs (Pattern 3)]




Proposal 17837 - Visit2 (02) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la Supernova 2021...

Orbit 1 Server Version: 20241216
Urused Orbital visibilty = 73
Owerhead F oirting M aneuwver
GS Acg oirting M aneuwver Overhead
€3 Exp. 1 €3 Exp. 1 O coultation
h 4 h 4 Vl’

I—t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.H l.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:1[' |

I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |

] S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 S300 E000 se

Orbit 2 Server Version: 20241216

Foirting M anauwer
§ Faoirting M aneuwer | Irused Orbital Wisibilty = 35
§ GS Reacq Overhead 0verhead
_ﬁg €3 Exp. 1 €3 Exp. 2 Dccultation
o]
o)
h J h A 4
== HERR AR AR AR | NI RR R AR AR R RARHE |
]
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] S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 S300 E000 se

10



Proposal 17837 - Visit2 (02) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la Supernova 2021...

Orbit 3 Server version: 20241216
Foirting M aneuwer Owverhead
GS Reacq Owverhead rused Orbital Yisibilty = 93
€3 Exp. 2 3] Exp. 2 Dccultation
h 4 b A 4
e TR R AR R R R AR R RRH | E IR AR R R R AR R ART |
]
I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |
] S00 1000 1500 2000 2500 2000 3500 4000 4500 S000 S300 E000 se¢
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Proposal 17837 - Visit3 (03) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la Supernova 2021...

Proposal 17837, Visit3 (03), failed Thu Jan 30 21:00:23 GMT 2025
+ |Diagnostic Status: No Diagnostics
2 |scientific Instruments: WFC3/UVIS
> Special Requirements: BETWEEN 15-JAN-2025:00:00:00 AND 15-FEB-2025:00:00:00
Comments: Additional FS55\W and FE0OLP exposures
# Primary Pattern Secondary Pattern EXxposur es
n | Pattern Type=WFC3-UVIS-DITHER-  Coordinate Frame=POS-TARG @), (2
c LINE Pattern Orientation=46.84
g Purpose=DITHER Angle Between Sides=
5_5 Number Of Points=2 Center Pattern=false
Point Spacing=0.145
Line Spacing=
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% (0] 2021AEFX RA: 04 19 53.4000 (64.9725000d) V=23+/-0.1 Reference Frame: ICRS
I Dec: -54 56 53.09 (-54.94808d)
_: Equinox: J2000
2 |Comments:
i Category=EXT-STAR
Descripfion=] SUPERNOVA, SUPERNOVA TYPE IA]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
8 1 g6OOLP -V (1) 2021AEFX \L/JV\'/:ICS23/UC\{II<51 c,?\(CZ:(_IElI.EJM F600LP POSTARG 0.1,-0.1; Ea{t/tiesﬁrt]32(0§>)(;zg)l-l i | 3000 Secs (2562 Secs)
5 GSACQ SCENARI [==>1281.0 Secs (Pattern 1)]
@ O SINGLE [==>1281.0 Secs (Pattern 2)] [1]
% 2 F555W - V3 (1) 2021AEFX WFC3/UVIS, ACCUM, F555W POSTARG 0.1,0.1 Pattern 2, Exps2-2i |3000 Secs (2542 Secs)
i UVIS2-C1K1C-CTE n Visit3 (03) (2) [==>1271.0 Secs (Pattern 1]
[==>1271.0 Secs (Pattern 2)] (2]

12



Proposal 17837 - Visit3 (03) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la Supernova 2021...
Orbit 1 Server Yersion: 20241216

Foirting Maneuwver

Owerhead Overhead
GS Acg oirting M aneuwver _Inused Orbital visibilty = 73
€3 Exp. 1 €3 Exp. 1 O coultation
h 4 h 4 Vl’
I—t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.H l.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:1[' |
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S
)
g Orbit 2 Server Version: 20241216
Fairting M aneuwer Owverhead
G5 Reacq O verhead nused Orbital Wisibilty = 33
€3 Exp. 2 €3 Exp. 2 Dccultation
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Proposal 17837 - Visit3 - partial repeat (53) - Elevating the Scientific Qutput of JWST by using HST to Examine the Heart of Type la S...

Proposal 17837, Visit3 - partial repeat (53) Thu Jan 30 21:00:23 GMT 2025
+ |Diagnostic Status: No Diagnostics
2 |scientific Instruments: WFC3/UVIS
> Special Requirements: (none)
Comments: Additional FS55\W and FE0OLP exposures
# Primary Pattern Secondary Pattern EXxposur es
n | Pattern Type=WFC3-UVIS-DITHER-  Coordinate Frame=POS-TARG 1)
c LINE Pattern Orientation=46.84
% Purpose=DITHER Angle Between Sides=
5_5 Number Of Points=2 Center Pattern=false
Point Spacing=0.145
Line Spacing=
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% (0] 2021AEFX RA: 04 19 53.4000 (64.9725000d) V=23+/-0.1 Reference Frame: ICRS
I Dec: -54 56 53.09 (-54.94808d)
_'; Equinox: J2000
2 |Comments:
i Category=EXT-STAR
Descripfion=] SUPERNOVA, SUPERNOVA TYPE IA]
8 # L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
S 1 F555W - V3 (1) 2021AEFX WFC3/UVIS, ACCUM, F555W POSTARG0.1,0.1 Pattern 2, Exps 1-1i [3000 Secs (2542 Secs)
é UVIS2-C1K1C-CTE gt\(/g)tizz-)partlal repe [==>1271.0 Secs (Pattern 1)]
X [==>1271.0 Secs (Pattern 2)] (1]
Orbit 1 Server Version: 20241216
Foirting Maneuwver Urused Orbital Wisibilty = 20
o GS Acq verhead verhead
3 €3] Exp. 1 €3 Exp. 1 Dccultation
g
n
£ kA — h S———
5 == ARRARRRAARAAAARF MIRARRRAARRRARRRHAR. i |
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
] S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 S300 E000 se
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