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VISITS

Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run O_Ft>hC\l;_r((tegt

Wi iSit?

01 |[(1) TYC-3814-1598-1 STIS/ICCD 3 11-Mar-2025 12:00:14.0 yes
STISINUV-MAMA

02 (1) TYC-3814-1598-1 STIS/ICCD 3 11-Mar-2025 12:00:15.0 yes
STISINUV-MAMA

03 (1) TYC-3814-1598-1 STIS/ICCD 3 11-Mar-2025 12:00:15.0 yes
STISINUV-MAMA

04 |(1) TYC-3814-1598-1 STIS/ICCD 3 11-Mar-2025 12:00:17.0 yes
STISINUV-MAMA

05 (1) TYC-3814-1598-1 STIS/ICCD 1 11-Mar-2025 12:00:17.0 yes
STISINUV-MAMA

13 Total Orbits Used



Proposal 17792 (STScl Edit Number: 0, Created: Tuesday, March 11, 2025, 11:00:18AM Eastern Standard Time) - Overview
ABSTRACT

The formation site of rapid neutron-capture (‘r-process) elementsis still uncertain. The two most accepted mechanisms are magneto-rotational MHD-
jet supernovae and neutron-star mergers, with the latter channel confirmed by observations of the kilonova counterpart of the gravitational-wave
event GW170817. However, predictions from the latest nucleosynthesis models argue that neutron-star mergers cannot be the main contributor to r-
process enrichment, and we require further empirical constraints on the r-process abundance pattern from early nucleosynthesisin the Galaxy.

Here we propose STIS E230M echelle spectroscopy of TY C~3814-1598-1, a metal-poor ([Fe/H]~-3.0), actinide-enriched ([Eu/Fe] > 1.3) star that
will provide new observational constraints on r-process enrichment. The STIS observations will provide the first abundance determinations for at
least seven elements for this star, as well as much improved abundances for more than ten other heavy elements that have better diagnostics in the
space ultraviolet than from optical spectroscopy. As the brightest known star of this rare class, the proposed analysis of TY C~3814-1598-1 will be a
benchmark case for the abundance pattern of the so-called 'actinide boost' stars and provide much needed constraints on galactic chemical-evolution
models.

OBSERVING DESCRIPTION
The spectra should be acquired with the E230M grating of the STIS echelle spectrograph and the 0.2" 0.2" dlit for aresolving power R = 30,000. The
E230M setting c2707 spectra provide complete high-resolution coverage of the stellar spectrum in the interval 2300 - 3111 \AA.

The observation was organized into groups of 3-orbits visits to minimize overheads allowing some scheduling flexibility. Each group is divited into 4
exposure: Orbit 1 ACQ and SCIENCE, Orbists 2 and 3, SCIENCE. To acount for the 13 orbits we aso included the 5th visit that has a single orbit,
Orbit 1 ACQ and SCIENCE.

The coordenates and propermotion are taken from Gaia DR3.



Proposal 17792 - V1 (01) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Proposal 17792, V1 (01), implementation Tue Mar 11 16:00:18 GMT 2025
+ |Diagnostic Status: No Diagnostics
.g Scientific Instruments: STISINUV-MAMA, STIS/CCD
Special Requirements: PCS MODE FINE
Comments: Fach visit should contain three orbits,
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
@ TYC-3814-1598-1 RA: 09 54 42.7402 (148.6780842d) Proper Motion RA: -17.9173 mas/yr Vv=10.1 Reference Frame: ICRS
% Alt Namel: Dec: +52 46 41.13 (52.77809d) Proper Motion Dec: -26.8062 mas/yr
o gﬁlgAgg R3828435619475 Equinox: J2000 Parallax: 0.3179"
|c_5 Alt Name2: Epoch of Position: 2016
° 2MASSJ09544277+5246
2 414
L |Comments: This object was generated by the targetselector and retrieved from the SMBAD database. SIMBAD listed proper motion for this target. When retrieving targets with PM from SIMBAD, APT requests the
coordinates be cal culated with an epoch of the year 2000. Do not modify this epoch. Always review coordinates using the Target Confirmation tool, which graphically displays the PM.
Category=STAR
Desgription:[K [I-1, POPULATION 1]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 exp0 (1) TYC-3814-1598- STIS/ICCD, ACQ, F28X50LP MIRROR 0.1 Secs (0.1 Secs)
(STISim.19 1 [==>]
@ 54936) - (1]
512 expl (1) TYC-3814-1598- STIS/NUV-MAMA, ACCUM, E230M 1801 Secs (2245 Secs)
7 (STISsp.19 1 0.2X0.2 __
S 31798) 2707 A [==>2245.0 Secs] [
Lﬁ 3 exp2 (1) TYC-3814-1598- STISINUV-MAMA, ACCUM, E230M 2668 Secs (2668 Secs)
(STISsp.19 1 0.2X0.2 __
31799) 2707 A [==>2668.0 Secs] [2]
4 exp3 (1) TYC-3814-1598- STISINUV-MAMA, ACCUM, E230M 2668 Secs (2668 Secs)
(STISsp19 1 0.2X0.2 ——




Proposal 17792 - V1 (01) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Orbit Structure

Orbit 1 Server Version: 20241216
Exp. 1
Exp. 2 [Auto-wWarECAL] O ccultation
GS Acg €3] Exp. 2 nused Orbital Yisibilty = 0
l h 4
e fiiiieiicecececazazazizaiacisecacezazazazazazazazecacess |
|
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¢
Orbit 2 Server Version: 20241216
D cculkation
GS Reacq rnused Orbital Yisibilty = 0
€3] Exp. 3 sp. 3 [AUto-WAWE CAL)
b J
e IR A R A A R AR R AR A | |
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 17792 - V1 (01) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Orbit 3 Server Version: 20241216
O ccultation
Exp. 4 [Auto-wWaiECAL)
GS Reacq Irused Qrbital Wisibilty = 0
€3] Exp. 4 Horne
h 4 b d i
I—t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.w'| | | |
Lo vvs bvv v v by v v bvvv v vy v vy v v bvv v bwvovv vy v bvvv v vy v v v v v v by
0 S00 1000 1500 2000 2500 2000 2500 4000 4500 SO00 5500 E000 5e;




Proposal 17792 - V2 (02) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Proposal 17792, V2 (02), implementation Tue Mar 11 16:00:18 GMT 2025
+ |Diagnostic Status: No Diagnostics
.g Scientific Instruments: STISINUV-MAMA, STIS/CCD
Special Requirements: PCS MODE FINE
Comments: Fach visit should contain three orbits,
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
@ TYC-3814-1598-1 RA: 09 54 42.7402 (148.6780842d) Proper Motion RA: -17.9173 mas/yr Vv=10.1 Reference Frame: ICRS
% Alt Namel: Dec: +52 46 41.13 (52.77809d) Proper Motion Dec: -26.8062 mas/yr
o gﬁlgAgg R3828435619475 Equinox: J2000 Parallax: 0.3179"
|c_5 Alt Name2: Epoch of Position: 2016
° 2MASSJ09544277+5246
2 414
L |Comments: This object was generated by the targetselector and retrieved from the SMBAD database. SIMBAD listed proper motion for this target. When retrieving targets with PM from SIMBAD, APT requests the
coordinates be cal culated with an epoch of the year 2000. Do not modify this epoch. Always review coordinates using the Target Confirmation tool, which graphically displays the PM.
Category=STAR
Desgription:[K [I-1, POPULATION 1]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 exp0 (1) TYC-3814-1598- STIS/ICCD, ACQ, F28X50LP MIRROR 0.1 Secs (0.1 Secs)
(STISim.19 1 [==>]
@ 54936) == [1]
512 expl (1) TYC-3814-1598- STIS/NUV-MAMA, ACCUM, E230M 1801 Secs (2245 Secs)
7 (STISsp.19 1 0.2X0.2 __
S 31798) 2707 A [==>2245.0 Secs] [
Lﬁ 3 exp2 (1) TYC-3814-1598- STISINUV-MAMA, ACCUM, E230M 2668 Secs (2668 Secs)
(STISsp.19 1 0.2X0.2 __
31799) 2707 A [==>2668.0 Secs] [2]
4 exp3 (1) TYC-3814-1598- STISINUV-MAMA, ACCUM, E230M 2668 Secs (2668 Secs)
(STISsp19 1 0.2X0.2 ——




Proposal 17792 - V2 (02) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Orbit Structure

Orbit 1 Server Version: 20241216
Exp. 1
Exp. 2 [Auto-wWarECAL] O ccultation
GS Acg €3] Exp. 2 nused Orbital Yisibilty = 0
l h 4
e fiiiieiicecececazazazizaiacisecacezazazazazazazazecacess |
|
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¢
Orbit 2 Server Version: 20241216
D cculkation
G5 Reacq xp. 3 [Auto-wWarNvECAL)
€3] Exp. 3 rused Orbital Yisibilty = 0
b J
e IR A R A A R AR R AR A | |
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 17792 - V2 (02) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Orbit 3 Server Yersion: 20241216
Urused Orbital Wisibilty = 0
Exp. 4 [Auto-wWaiECAL)
GS Reacq 0 coultation
€3] Exp. 4 Horne
h 4 b d i
I—t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.w'| | | |
Lo vvs bvv v v by v v bvvv v vy v vy v v bvv v bwvovv vy v bvvv v vy v v v v v v by
0 S00 1000 1500 2000 2500 2000 2500 4000 4500 SO00 5500 E000 5e;




Proposal 17792 - V3 (03) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Proposal 17792, V3 (03), implementation Tue Mar 11 16:00:18 GMT 2025
+ |Diagnostic Status: No Diagnostics
.g Scientific Instruments: STISINUV-MAMA, STIS/CCD
Special Requirements: PCS MODE FINE
Comments: Fach visit should contain three orbits,
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
@ TYC-3814-1598-1 RA: 09 54 42.7402 (148.6780842d) Proper Motion RA: -17.9173 mas/yr Vv=10.1 Reference Frame: ICRS
% Alt Namel: Dec: +52 46 41.13 (52.77809d) Proper Motion Dec: -26.8062 mas/yr
o gﬁlgAgg R3828435619475 Equinox: J2000 Parallax: 0.3179"
|c_5 Alt Name2: Epoch of Position: 2016
° 2MASSJ09544277+5246
2 414
L |Comments: This object was generated by the targetselector and retrieved from the SMBAD database. SIMBAD listed proper motion for this target. When retrieving targets with PM from SIMBAD, APT requests the
coordinates be cal culated with an epoch of the year 2000. Do not modify this epoch. Always review coordinates using the Target Confirmation tool, which graphically displays the PM.
Category=STAR
Desgription:[K [I-1, POPULATION 1]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 exp0 (1) TYC-3814-1598- STIS/ICCD, ACQ, F28X50LP MIRROR 0.1 Secs (0.1 Secs)
(STISim.19 1 [==>]
@ 54936) == [1]
512 expl (1) TYC-3814-1598- STIS/NUV-MAMA, ACCUM, E230M 1801 Secs (2245 Secs)
7 (STISsp.19 1 0.2X0.2 __
S 31798) 2707 A [==>2245.0 Secs] [
Lﬁ 3 exp2 (1) TYC-3814-1598- STISINUV-MAMA, ACCUM, E230M 2668 Secs (2668 Secs)
(STISsp.19 1 0.2X0.2 __
31799) 2707 A [==>2668.0 Secs] [2]
4 exp3 (1) TYC-3814-1598- STISINUV-MAMA, ACCUM, E230M 2668 Secs (2668 Secs)
(STISsp19 1 0.2X0.2 ——




Proposal 17792 - V3 (03) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Orbit Structure

Orbit 1 Server Version: 20241216
Exp. 1
Exp. 2 [Auto-wWarECAL] Urused Orbital Wisibilty = 0
GS Acg €3] Exp. 2 coultation
l h 4
e fiiiieiicecececazazazizaiacisecacezazazazazazazazecacess |
|
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 | |
o 500 1000 1500 2000 2300 2000 2300 4000 4500 S000 5500 &000 se
Orbit 2 Server Yersion: 20241216
D ccultation
G5 Reacq xp. 3 [Auto-wWarNvECAL)
€3] Exp. 3 rused Orbital Yisibilty = 0
b J
e IR A R A A R AR R AR A | |
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 | |
o 500 1000 1500 2000 2300 2000 2500 4000 4500 5000 5500 E000 se:

10




Proposal 17792 - V3 (03) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Orbit 3 Server Yersion: 20241216
Exp. 4 [Auto-warWvECAL)
Irused Qrbital Wisibilty = 0
GS Reacq 0 coultation
€3] Exp. 4 Horne
h 4 h 4 l’
I—t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.w'| | | |
I 1 1 L1 I 1 1 1 1 I L1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 L1 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] 500 1000 1500 2000 2500 2000 3500 4000 4500 5000 5500 E000 se:

11



Proposal 17792 - V4 (04) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Proposal 17792, V4 (04), implementation Tue Mar 11 16:00:18 GMT 2025
+ |Diagnostic Status: No Diagnostics
.g Scientific Instruments: STISINUV-MAMA, STIS/CCD
Special Requirements: PCS MODE FINE
Comments: Fach visit should contain three orbits,
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
@ TYC-3814-1598-1 RA: 09 54 42.7402 (148.6780842d) Proper Motion RA: -17.9173 mas/yr Vv=10.1 Reference Frame: ICRS
% Alt Namel: Dec: +52 46 41.13 (52.77809d) Proper Motion Dec: -26.8062 mas/yr
o gﬁlgAgg R3828435619475 Equinox: J2000 Parallax: 0.3179"
|c_5 Alt Name2: Epoch of Position: 2016
° 2MASSJ09544277+5246
2 414
L |Comments: This object was generated by the targetselector and retrieved from the SMBAD database. SIMBAD listed proper motion for this target. When retrieving targets with PM from SIMBAD, APT requests the
coordinates be cal culated with an epoch of the year 2000. Do not modify this epoch. Always review coordinates using the Target Confirmation tool, which graphically displays the PM.
Category=STAR
Desgription:[K [I-1, POPULATION 1]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 exp0 (1) TYC-3814-1598- STIS/ICCD, ACQ, F28X50LP MIRROR 0.1 Secs (0.1 Secs)
(STISim.19 1 [==>]
@ 54936) - (1]
512 expl (1) TYC-3814-1598- STIS/NUV-MAMA, ACCUM, E230M 1801 Secs (2245 Secs)
7 (STISsp.19 1 0.2X0.2 __
S 31798) 2707 A [==>2245.0 Secs] [
Lﬁ 3 exp2 (1) TYC-3814-1598- STISINUV-MAMA, ACCUM, E230M 2668 Secs (2668 Secs)
(STISsp.19 1 0.2X0.2 __
31799) 2707 A [==>2668.0 Secs] [2]
4 exp3 (1) TYC-3814-1598- STISINUV-MAMA, ACCUM, E230M 2668 Secs (2668 Secs)
(STISsp19 1 0.2X0.2 ——

12




Proposal 17792 - V4 (04) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Orbit Structure

Orbit 1 Server Version: 20241216
Exp. 1
Exp. 2 [Auto-wWarECAL] Urused Orbital Wisibilty = 0
GS Acg €3] Exp. 2 coultation
l h 4
e fiiiieiicecececazazazizaiacisecacezazazazazazazazecacess |
|
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¢
Orbit 2 Server Version: 20241216
Urused Orbital Wisibilty = 0
G5 Reacq xp. 3 [Auto-wWarNvECAL)
€3] Exp. 3 coultation
b J
e THER AR AR R AR R AR R AR AR RHAT | |
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

13




Proposal 17792 - V4 (04) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Orbit 3 Server Yersion: 20241216
Exp. 4 [Auto-warWvECAL)
0 coubtation

GS Reacq Irused Qrbital Wisibilty = 0

€3] Exp. 4 Horne
h 4 h 4 l’

I—t.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.w'| | | |

I 1 1 L1 I 1 1 1 1 I L1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 L1 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] 500 1000 1500 2000 2500 2000 3500 4000 4500 5000 5500 E000 se:

14



Proposal 17792 - V5 (05) - STIS Analysis of the metal-poor r-element-rich star TYC 3814-1598-1

Proposal 17792, V5 (05), implementation Tue Mar 11 16:00:18 GMT 2025
+ |Diagnostic Status: No Diagnostics
.g Scientific Instruments: STISINUV-MAMA, STIS/CCD
Special Requirements: PCS MODE FINE
Comments: Fach visit should contain three orbits,
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
@ TYC-3814-1598-1 RA: 09 54 42.7402 (148.6780842d) Proper Motion RA: -17.9173 mas/yr Vv=10.1 Reference Frame: ICRS
% Alt Namel: Dec: +52 46 41.13 (52.77809d) Proper Motion Dec: -26.8062 mas/yr
o g7A1|9A3(E5) R3828435619475 Equinox: J2000 Parallax: 0.3179"
|c_5 Alt Name2: Epoch of Position: 2016
° 2MASSJ09544277+5246
2 414
L |Comments: This object was generated by the targetselector and retrieved from the SMBAD database. SIMBAD listed proper motion for this target. When retrieving targets with PM from SIMBAD, APT requests the
coordinates be cal culated with an epoch of the year 2000. Do not modify this epoch. Always review coordinates using the Target Confirmation tool, which graphically displays the PM.
Category=STAR
Desgription:[K [I-1, POPULATION 1]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
@ (ETC Run)
S 1 exp0 (1) TYC-3814-1598- STIS/CCD, ACQ, F28X50LP MIRROR 0.1 Secs (0.1 Secs)
n (STISim.19 1 [==>]
S 54936) == [1]
Ll>j 2 expl (1) TYC-3814-1598- STIS/NUV-MAMA, ACCUM, E230M 2668 Secs (2245 Secs)
(STISsp.19 1 0.2X0.2 __
3_1799) 2707 A ==>2245.0 Secs] [1]
Orbit 1 Server Version: 20241216
Exp. 1 Urused Orbital Wisibilty = 0
o Exp. 2 [Auto-wWarECAL] coultation
2 G5 Acq i"il Exp. 2 Horne
o
=
z h 4
Lo v v oo bwvv v v bv v v by v v bv v by v v b v by v b v bvv v o b v 1y
o 500 1000 1500 2000 2500 2000 2500 4000 4500 5000 5500 E000 52

15




