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VISITS

Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run OP Current
with Visit?

01 |[(1) SN2024GGil STIS/CCD 14-Aug-2024 12:00:17.0 yes

02 |(1) SN2024GGl STIS/ICCD 2 14-Aug-2024 12:00:18.0 yes

STISNUV-MAMA




Proposal 17614 (STScl Edit Number: 0, Created: Wednesday, August 14, 2024 at 11:00:20 AM Eastern Standard Time) - Overview

Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run O'Ft)hC\I/J'”'(tth
Wi iSit?
03 [(1) SN2024GGil STIS/ICCD 3 14-Aug-2024 12:00:19.0 yes
STISNUV-MAMA
04 |(1) SN2024GGil STIS/CCD 4 14-Aug-2024 12:00:20.0 yes
STISFUV-MAMA
STISNUV-MAMA

10 Total Orbits Used

ABSTRACT

Hydrogen-rich supernovae, the end phase of massive star evolution, offer critical insightsinto stellar evolution and the interplay between stars and
their surroundings. SN 2024ggi exploded on Apr 10, 2024 in NGC 3621(D=6.5-7.5 Mpc). This nearby event presents a rare opportunity to
investigate the interaction between the SN gjecta and circumstellar material in unprecedented detail. Leveraging the unique ultraviolet capabilities of
the Hubble Space Telescope (HST), we propose to map the mass loss history of the progenitor star over theits last 25 years by observing the
supernova at 10, 20, 50 and 100 days post-explosion. With these observations, we can not only trace the evolution of circumstellar interaction, but
also study the elemental composition of the circumstellar material and shed light on the mechanisms driving mass loss in massive stars. By
comparing our observations with the extensively studied hydrogen-rich SN 2023ixf, we will determine commonalities and differencesin their mass
loss processes and their impact on supernova evolution. Beyond fundamental questionsin stellar astrophysics this proposal also lays the groundwork
for interpreting high-redshift hydrogen-rich supernovae. Additionaly, this proposal fills acritical gap in our understanding of of the evolution of
hydrogen-rich supernovae as there are only a handful of core-collapse supernovae with HST ultraviol et observations and the majority of them occur
within 3 weeks of explosion. Probing the late phases of ultraviolet evolution, after the flux has normally faded can only be done for a supernovathis
nearby and only with HST.

OBSERVING DESCRIPTION

Thisisadisruptive ToO to monitor the evolution CSM interaction with the gjecta of SN 2024ggi. We request observations at 20, 50, and 100d.
Day 20 will be with the STIS/CCD detector to allow rapid schedulability without the need for a BOP review and day 50 and 100 will be with the
STIS/NUV detector.

We allow thefirst visit to execute between 15-25d

The second and third visit have a+/-10 d window around our preferred epoch
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Proposal 17614 - Day 20 (01) - Exploring the Ultraviolet Evolution of SN 2024q9qi: Unveiling Red Super

iant Mass Loss with HST Spec..

Proposal 17614, Day 20 (01), pi
Diagnostic Status: Warning

Wed Aug 14 16:00:20 GMT 2024

Comments: STIS DD 23ixf visit 2 spectrum renormalized to V=12.35 w/ E(B-V)=0.3

:g’ Scientific Instruments: STIS/CCD
Special Requirements: BETWEEN 12-MAY -2024:00:00:00 AND 31-MAY -2024:00:00:00; TOO RESPONSE TIME 11.0D
Comments: WITHDRAW THISVISIT - REPLACED WITH VI§T4
8 (Day 20 (01)) Warning (Orbit Planner): ORBITAL VISIBILITY OVERRUN
ﬁ
o
c
o
S
o
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% (0] SN2024GGl RA: 11 18 22.0870 (169.5920292d) V=12.05 Reference Frame: ICRS
I Dec: -32 50 15.27 (-32.83758d)
_: Equinox: J2000
& |Comments:
i Category=EXT-STAR
Descripfion=] SUPERNOVA, SUPERNOVA TYPE I1]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 TA (1) SN2024GGl STIS/ICCD, ACQ, F28X50LP MIRROR 2 Secs (2 Secs)
(STISta.192 [==>]
4303) == (1]
Comments: STISDD 23ixf visit 2 spectrum renormalized to V=12.35 w/ E(B-V)=0.3
8 2  G230LB (1) SN2024GGl STIS/ICCD, ACCUM, 52X0.2E1 G230LB CR-SPLIT=4 1800 Secs (1800 Secs)
= STIS.sp.19 —— ;
= (23971)39 2375 A [==>(Split 1)]
8 [==>(S0lit 2)] (1]
% [==>(Slit 3)]
w [==>(Slit 4)]
Comments: STISDD 23ixf visit 2 spectrum renormalized to V=12.35 w/ E(B-V)=0.3
3 G430L (1) SN2024GGl STIS/ICCD, ACCUM, 52X0.2E1 G430L CR-SPLIT=2 36 Secs (36 Secs)
4300 A [==>(Split 1)] (1]
[==>(Snlit 2)]




Proposal 17614 - Day 20 (01) - Exploring the Ultraviolet Evolution of SN 2024q9di: Unveiling Red Supergiant Mass Loss with HST Spec..

Orbit 1 Server version: 20240604
Exp. 1
Foirting Maneuwver
Exp. 2 [Auto-wWarECAL]
(€3 Exp. 2, splt 1
[€3] Exp. 2, splt 2
€3 Exp. 2, splt 3
o -3 Exp. 2, spit 4
3 Exp. 2 [Autowa/ECAL)
(&)
= ¥ Exp. 3, split 1
n
= [€3 Exp. 3 splt 2
o Occultation
QORBITALWISIEILITYT OWERRUM = B2
G5 Acq Horme
l b i L J k J L J k J k J i
AR IR AR RARE R 1R 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 23500 4000 4500 S000 5500 E000 52




Proposal 17614 - Day 50 (02) - Ex

loring the Ultraviolet Evolution of SN 2024

i: Unveiling Red Super

iant Mass Loss with HST Spec..

Proposal 17614, Day 50 (02), completed

Wed Aug 14 16:00:20 GMT 2024

Comments. STISDD g3ixf visit 5 spectrum renormalized to V=12.9 w/ E( B-\V)=0.3

5 Diagnostic Status: Warning
S | scientific Instruments: STISNUV-MAMA, STIS/ICCD
Special Requirements: BETWEEN 20-MA Y -2024:00:00:00 AND 06-JUN-2024:00:00:00
8 (Day 50 (02)) Warning (Orbit Planner): ORBITAL VISIBILITY OVERRUN
% | (Day 50 (02)) Warning (Orbit Planner): ORBITAL VISIBILITY OVERRUN
o
c
o
S
o
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% (0] SN2024GGl RA: 11 18 22.0870 (169.5920292d) V=12.05 Reference Frame: ICRS
I Dec: -32 50 15.27 (-32.83758d)
_: Equinox: J2000
& |Comments:
i Category=EXT-STAR
Description=] SUPERNOVA, SUPERNOVA TYPE 1]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 TA (1) SN2024GGl STIS/ICCD, ACQ, F28X50LP MIRROR 1 Secs (1 Secs)
(STISta.192 [==>]
S ) == [y
@ | comments: STISDD 23ixf visit 5 spectrum renormalized to V=12.9 w/ E(B-V)=0.3
037 2 G230L (1) SN2024GGl STISNUV-MAMA, ACCUM, G230L 2000 Secs (2243 Secs)
o (STIS.sp.19 52X0.2
o 23980) [ S| [1]
W | comments: STISDD 23ixf visit 5 spectrum renormalized to V=12.9 w/ E(B-V)=0.3
3 G230L (1) SN2024GGl STISNUV-MAMA, ACCUM, G230L 2455 Secs (2739 Secs)
ggg%fp'lg 52x02 2376 A [==>2739.0 Secs] 2




Proposal 17614 - Day 50 (02) - Exploring the Ultraviolet Evolution of SN 2024q9di: Unveiling Red Supergiant Mass Loss with HST Spec..

Orbit 1 Server Yersion: 20240604

Exp. 1

Exp. 2 [Auto-nwaiECAL)
= QREBITALWVISIEILITY OWERRLM = B2

ointing Maneuwver

coultation

|
o I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1
5 o 500 1000 1500 2000 2500 2000 2500 4000 4500 S000 5500 E000 sex
>
n
5 Orbit 2 Server Version: 20240604
o = QRBITAL WISIEILITY OWERRUR = 113
0 coultation
GS Reacq Exp. 2 [Auto-wWarvECAL)
E Exp. 2 Horne
h 4 l

._Y.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.;.;.;w-| I |

1] S00 1000 1500 2000 2500 3000 3500 4000 4500 S000 5500 BO00 se:




Proposal 17614 - Day 100 (03) - Exploring the Ultraviolet Evolution of SN 2024q9qi: Unveiling Red Supergiant Mass Loss with HST Sp...

Proposal 17614, Day 100 (03), pi Wed Aug 14 16:00:20 GMT 2024
+ |Diagnostic Status: Warning
2 | scientific Instruments: STISNUV-MAMA, STIS/ICCD
> Special Requirements: BETWEEN 09-JUL-2024:00:00:00 AND 29-JUL -2024:00:00:00
Comments: WITHDRAW THISVISIT - REPLACED WITH VISIT 4
8 (Day 100 (03)) Warning (Orbit Planner): ORBITAL VISIBILITY OVERRUN
| (Day 100 (03)) Warning (Orbit Planner): ORBITAL VISIBILITY OVERRUN
g (Day 100 (03)) Warning (Orbit Planner): ORBITAL VISIBILITY OVERRUN
8
o
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% (0] SN2024GGl RA: 11 18 22.0870 (169.5920292d) V=12.05 Reference Frame: ICRS
I Dec: -32 50 15.27 (-32.83758d)
_: Equinox: J2000
& |Comments:
i Category=EXT-STAR
Description=] SUPERNOVA, SUPERNOVA TYPE 1]
# I(_Ea_lt_)g Rum) Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 TA (1) SN2024GGl STIS/CCD, ACQ, F28X50LP MIRROR 1 Secs (1 Secs)
(STISta192 -
4343) [==>] [1
Comments; FLOYDS 23ixf 8/26 (day 100) spectrum renormalized to V=15.6 w/ E(B-V)=0.3
8 2 EBS%I'?E%Lsp 19 (1) SN2024GGl g}l(%/l;uv-MAMA,ACCUM, G230L 2200 Secs (2243 Secs)
% 23990') ) ) 2376 A [==>2243.0 Secs] [1
8_ Comments: STISDD 23ixf visit 2 spectrum renormalized to V=15.6 w/ E(B-V)=0.3
L|>j 3  G230L (1) SN2024GGl STISNUV-MAMA, ACCUM, G230L 2455 Secs (2739 Secs)
S 52x02 2376 A [==>2739.0 Secs ] 2
Comments. STISDD 23ixf visit 2 spectrum renormalized to V=15.6 w/ E(B-V)=0.3
4 G230L (1) SN2024GGl STISNUV-MAMA, ACCUM, G230L 2455 Secs (2739 Secs)
oo 2 52x02 2376 A [==>2739.0 Secs] 3
Comments: STISDD 23ixf visit 2 spectrum renormalized to V=15.6 w/ E(B-V)=0.3




Proposal 17614 - Day 100 (03) - Exploring the Ultraviolet Evolution of SN 2024

Orbit Structure

i: Unveiling Red Supergiant Mass Loss with HST Sp...

Orbit 1 Server Yersion: 20240604

Exp. 1
Exp. 2 [Auto-wWarECAL]
Qcculation

DOREITALWISIBILITY OWERRUM = &2

ointing Maneuwver

[ |
I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1
0 500 1000 1500 2000 2500 2000 2500 4000 4500 S000 5500 E000 s&¢
Orbit 2 Server Yersion: 20240604
Qccultation
G5 Reacq OREITAL WISIEILITY OWERRUM = 113
(€3] Exp. 3 Exp. 3 [Auto-WwAVECAL)
b 4

i I A R R R H |
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
| 500 1000 1500 2000 2500 2000 2500 4000 4500 S000 5500 E000 sec




Proposal 17614 - Day 100 (03) - Exploring the Ultraviolet Evolution of SN 2024q9qi: Unveiling Red Supergiant Mass Loss with HST Sp...

Orhit 3 Server Yersion: 20240604
= OREITAL WISIBILITY OWERRUR = 1132
0 couttation
GS Reacq Exp. 4 [Auto-wWarvECAL)
E Exp. 4 Horne
b 4 k4 l

a 00 1000 1500 2000 2500 2000 2500 <000 4500 000 5500 E000 sec




Proposal 17614 - Day 200 (04) - Exploring the Ultraviolet Evolution of SN 2024q9qi: Unveiling Red Supergiant Mass Loss with HST Sp...

Proposal 17614, Day 200 (04) Wed Aug 14 16:00:21 GMT 2024
Diagnostic Status: No Diagnostics
Scientific Instruments: STISNUV-MAMA, STIS/CCD, STIS/FUV-MAMA

:g’ Special Requirements: BETWEEN 21-NOV-2024:00:00:00 AND 06-DEC-2024:00:00:00
Comments: Estimated brightness V=17.5 is from SN 2018zd V band light curve (with 24ggi distance and extinction) at 225d based on match to the light curve. SN 2018zd had a large fall from plateau so we consider
this a conservative estimate
Inclusion of FUV approved by TTRB - but this will need a new BOP check
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g, Q) SN2024GGl RA: 11 18 22.0870 (169.5920292d) V=12.05 Reference Frame: ICRS
R Dec: -32 50 15.27 (-32.83758d)
_'; Equinox: J2000
& |Comments:
iL Category=EXT-STAR
Deiripti on=[ SUPERNOVA, SUPERNOVA TYPE | 1]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 TA (1) SN2024GGl STIS/CCD, ACQ, F28X50LP MIRROR 3 Secs (3 Secs)
(STISta193 [==>]
2609) -= [1]
n |2 NUV orbit 1 (1) SN2024GGlI STISNUV-MAMA, ACCUM, G230L 2170 Secs (2170 Secs)
o (STIS.sp.19 52X0.2 __
5 32614) 2376 A [==>] (1]
8 3 NUV orbit 2 (1) SN2024GGl STISNUV-MAMA, ACCUM, G230L 2625 Secs (2625 Secs)
Q 1S.p.1 2X0.2
5 Sea e 2376 A [==>] 2
4 FUV orbit 1 (1) SN2024GGlI STISIFUV-MAMA, ACCUM, Gl140L 2625 Secs (2625 Secs)
STIS.sp.19 52X0.2
gzels)Sp 1425 A [==>] (3]
5 FUV orbit 2 (1) SN2024GGlI STISIFUV-MAMA, ACCUM, G140L 2625 Secs (2625 Secs)
STIS.sp.19 52X0.2
(32615)Sp 1425 A [==>] (4]
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Proposal 17614 - Day 200 (04) - Exploring the Ultraviolet Evolution of SN 2024q9qi: Unveiling Red Supergiant Mass Loss with HST Sp...

Orbit 1 Server version: 20240604
Exp. 1
Faoirting Maneuwver
*p. 2 [Austo-wWarECAL) Unused Orbital visibilty = 2
GS Acq €3 Exp. 2 coultation

|

I L1 1 1 I | I I | I L1 1 1 I L1 1 1 I | I I | I L1 1 1 I | I I | I L1 1 1 I L1 1 1 I | I I | I L1 1 1 I | I I | I L1
0 S00 1000 1500 2000 2500 2000 2500 4000 4500 SO00 5500 E000 5e;
Orbit 2 Server Version: 20240604

o Exp. 3 [Auto-wANWECAL)

3 . P e —

g GS Reacq rused Orbital visibilty = 1

5 (€3] Exp. 3 coultation

E

© ¥
s THRER AR AR R ARHR AR AR R R R AR AR RRAR. | |
| 11 1 1 | L1 1 1 | 11 1 1 | 11 1 1 I L1 1 1 | 11 1 1 | L1 1 1 I 1 1 1 | 11 1 1 | L1 1 1 | 11 1 1 | L1 1 1 I | |
o 500 1000 1500 2000 2300 2000 2300 <4000 4500 S000 5500 E000 se
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Proposal 17614 - Day 200 (04) - Exploring the Ultraviolet Evolution of SN 2024q9qi: Unveiling Red Supergiant Mass Loss with HST Sp...

Server Yersion: 20240604

Orbit 3
GS Reacq Urused Orbital Yisibilty = 1
Exp. 4 [Auto-wWarECAL] ceuttation
€3] Exp. 4 Exp. 4 [Auto-waECAL)
L '?.t IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII u |
N -
I 11 1 1 I L1 1 1 I L1 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 1 1 1 I L1 1 1 I L1
o 500 1000 2000 2300 4000 4500 S000 5500 &000 se
Orbit 4 Server Yersion: 20240604
Urused Orbital Wisibilty = 1
0 coultation
GS Reacq Exp. 5 [Auto-WANVECAL)
E Exp. 5 Hoarme
h ¥ W
e THA R A A A R A A A AR A A AR AR AR A | | |
N T
I 11 1 1 I L1 1 1 I L1 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 1 1 1 I L1 1 1 I L1
o 500 1000 2000 2300 <4000 4500 S000 5500 E000 se
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