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Vigit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run O'Ft)hc\l/J'”'?’r)]t
Wi iSit?

01 |(1) CVS0-1335 STIS/ICCD 1 27-May-2025 17:00:14.0 yes
CCDFLAT STISNUV-MAMA

02 |(2) CVSO0-40 STIS/ICCD 3 27-May-2025 17:00:16.0 yes
CCDFLAT STISNUV-MAMA

03 |(3) CVSO-1763 STIS/ICCD 2 27-May-2025 17:00:17.0 yes
CCDFLAT STISNUV-MAMA

04 |(4) SO-682 STIS/ICCD 2 27-May-2025 17:00:18.0 yes
CCDFLAT STISNUV-MAMA

05 |(5) 2MASS-J16253849-2613540 STIS/ICCD 1 27-May-2025 17:00:19.0 yes
CCDFLAT STISNUV-MAMA

06 |(5) 2MASS-J16253849-2613540 STIS/ICCD 1 27-May-2025 17:00:20.0 yes
CCDFLAT STISNUV-MAMA




Proposal 17701 (STScl Edit Number: 1, Created: Tuesday, May 27, 2025, 4:00:20PM Eastern Standard Time) - Overview
10 Total Orbits Used

ABSTRACT

Accretion from disks onto |low-mass, pre-main sequence stars (T Tauri stars) is an important process in star and planet formation. Close-in, rocky
planets form in an environment affected by magnetospheric accretion in T Tauri disks. Numerical simulations have been used to study this dynamic
process, confirming key observable results. In recent years, advances in numerical methods and increases in computational power have enabled
detailed studies of accretion by simulating the interaction between the star, its magnetosphere, and an MRI-active inner disk. New simulations
suggest the existence of inner filaments, where mass proceeds horizontally and accretes onto the star in an onion-shell-like structure. Observational
evidence of such a structure exists as alow-velocity redshifted absorption feature in the H-alpha profiles of T Tauri stars accreting at very low rates,
but an independent verification is required. Here, we propose to confirm onion-shell accretion in five low accretors with joint HST/STIS and
Gemini/GHOST observations. Modeling the accretion shock emission can help to distinguish between models with inner filaments and models where
accretion occurs strictly through high-latitude flows. Our results will provide insight into young stars immediate environment -- aregion crucial for
close-in planet formation.

OBSERVING DESCRIPTION

We will use 9 HST orbitsto obtain NUV-optical spectraof 5 T Tauri stars with very low accretion rates (low accretors) to search for evidence of
Onion-shell accretion using multi-column accretion shock models. For each star, we will obtain the NUV spectrum with STISNUV-MAMA+G230L
and the optical spectrawith STIS/CCD+G430L+G750L. We will use the 52x2 dlit for all configurations. The NUV spectra are needed to measure the
accretion luminosity, while the optical spectrawill be used for scaling with photospheric templates. We aim for SNR greater than 3 redward of 2300
Angstrom for the NUV spectraand SNR~50 in the optical. To estimate the NUV exposure times, we scaled the spectrum of alow accretor RECX-11
by distance, and we used the Kurucz/Bruzual synthetic spectrafor SNR estimation in the optical. To complement the HST observations, we also
request coordinated observations with NOIRL ab to use the GHOST instrument on Gemini-South within afew days of the HST observations. The
GHOST spectrawill provide additional accretion diagnostics for accretion flow modeling to confirm the Onion-shell geometry.



Proposal 17701 - CVSO 1335 (01) - Confirming Onion-Shell Accretion in T Tauri Stars

Proposal 17701, CVSO 1335 (01), scheduling Tue May 27 21:00:20 GMT 2025
5 Diagnostic Status: No Diagnostics
S |scientific Instruments: STISNUV-MAMA, STISICCD
Special Requirements: PCS MODE FINE
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
- : . . oper Motion RA: 1.339 mas/yr =13. erence Frame:
1 CVS0-1335 RA: 05 32 10.1680 (83.0423667d Pr Motion RA: 1.339 mas/ V=13.8 Ref Fi ICRS
1] Dec: -00 37 12.51 (-.62014d) Proper Motion Dec: -0.9090000048672664
3, Equinox: J2000 maslyr
] Parallax: 0.0027494999999999998"
_'; Epoch of Position: 2000
g Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
L |amBAD listed proper mation for this target. When retrieving targets with PM from SSIMBAD, 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
Description=[T TAURI STAR]
# Labe Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 (STIS.ta193 (1) CVSO-1335 STIS/CCD, ACQ, F28X50LP MIRROR ACQTYPE=POINT 2 Secs (2 Secs)
2757) [==>] [1]
2 (STIS.sp.19 (1) CVSO-1335 STISNUV-MAMA, TIME-TAG, G230L BUFFER-TIME=13 923 Secs (923 Secs)
» 31333) 52X2 2376 A 66 [==>] 1]
A ==
5|3 (STISs.19 (1) CVSO-1335 STIS/ICCD, ACCUM, 52X 2E1 G430L CR-SPLIT=2 130 Secs (130 Secs)
3 46559) 4300 A [==>(lit 1)] "
L% [==>(plit 2)]
4 (STIS.sp.19 (1) CVSO-1335 STIS/CCD, ACCUM, 52X2 G750L CR-SPLIT=2 40 Secs (40 Secs)
31331) 7751 A [==>(lit 1)] "
[==>(Snlit 2)]
5 CCDFLAT STIS/CCD, ACCUM, 52X2 G750L [==>(Copy 1)]
1
A [==>(Copy 2)] [




Proposal 17701 - CVSO 1335 (01) - Confirming Onion-Shell Accretion in T Tauri Stars

Orbit Structure

Server Version: 20250321

Orbit 1
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Proposal 17701 - CVSO 40 (02) - Confirming Onion-Shell Accretion in T Tauri Stars

Proposal 17701, CVSO 40 (02), scheduling

Tue May 27 21:00:21 GMT 2025

[==>(Copy 2)]

5 Diagnostic Status: No Diagnostics
S |scientific Instruments: STISNUV-MAMA, STISICCD
Special Requirements: PCS MODE FINE
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
(%) CVS0-40 RA: 05 26 41.6246 (81.6734358d) Proper Motion RA: 0.092 mas/yr V=14.96 Reference Frame: ICRS
% Dec: -00 40 52.44 (-.68123d) Proper Mation Dec: 0.019 mas/yr
> Equinox: J2000 Parallax: 0.0023935"
|C_U Epoch of Position: 2000
8 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 calculated 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
Description=[T TAURI STAR]
# I(_Ea$8 Run) Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 (STISta193 (2) CVSO-40 STISICCD, ACQ, F28X50LP MIRROR ACQTYPE=POINT 5 Secs (5 Secs)
2751) [==>] [1]
2 (STISs.19 (2) CVSO-40 STISNUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 2018 Secs (2018 Secs)
32768) 52X2 2376 A 62 [==>] 1
3 (STISs.19 (2) CVSO-40 STISNUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 2597 Secs (2597 Secs)
32768) 52X2 2376 A 62 [==>] 7
8 4 gg;lﬁ?g.sp.m (2) CVSO-40 STISNUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 777 Secs (777 Secs)
5 ) 522 2376 A 62 [==>] 3]
8 5 (STISsp.19 (2) CVSO-40 STISICCD, ACCUM, 52X2E1 G430L CR-SPLIT=4 700 Secs (700 Secs)
< 82762) 4300 A [==>(Slit 1)]
" [==> (it 2] a
[==>(Slit 3)]
[==>(Slit 4]
6 (STISsp.19 (2) CVSO-40 STIS/CCD, ACCUM, 52X2 G750L CR-SPLIT=2 70 Secs (70 Secs)
32758) 7751 A [==>(Split 1)]
[==>(pit2) .
7 CCDFLAT STISICCD, ACCUM, 52X2 G750L [==>(Copy 1)]
7751 A [3l




Proposal 17701 - CVSO 40 (02) - Confirming Onion-Shell Accretion in T Tauri Stars

Orbit Structure

Orbit 1 Server Version: 20250321
Exp. 1
Exp. 2 [Auto-warECAL)
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Proposal 17701 - CVSO 40 (02) - Confirming Onion-Shell Accretion in T Tauri Stars

Orbit 3 Server Version: 20250321
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¥ Exp. 5 splt 1
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Proposal 17701 - CVSO 1763 (03) - Confirming Onion-Shell Accretion in T Tauri Stars

Proposal 17701, CVSO 1763 (03), scheduling Tue May 27 21:00:21 GMT 2025
5 Diagnostic Status: No Diagnostics
S |scientific Instruments: STISNUV-MAMA, STISICCD
Special Requirements: PCS MODE FINE
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
(©) CVS0-1763 RA: 05 37 26.0136 (84.3583900d) Proper Motion RA: 1.674 maslyr V=14.85+/-0.858 Reference Frame: ICRS
1] Dec: -05 34 1.33 (-5.56704d) Proper Motion Dec: -0.3859999424093985
3, Equinox: J2000 maslyr
] Parallax: 0.0025203"
_'; Epoch of Position: 2000
g Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
L |amBAD listed proper mation for this target. When retrieving targets with PM from SSIMBAD, 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
Description=[T TAURI STAR]
# Labe Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 (STISta193 (3) CVSO-1763 STIS/CCD, ACQ, F28X50LP MIRROR ACQTYPE=POINT 5 Secs (5 Secs)
2769) [==>] [1]
2 (STIS.sp.19 (3) CVSO-1763 STISNUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 2023 Secs (2023 Secs)
32772) 52X2 2376 A 56 [==>] 1
3 (STIS.sp.19 (3) CVSO-1763 STISNUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 857 Secs (857 Secs)
o 32772) 52X2 2376 A 56 [==>] 2
A ==
5|4 (STIS.sp.19 (3) CVSO-1763 STIS/CCD, ACCUM, 52X2E1 G430L CR-SPLIT=4 480 Secs (480 Secs)
3 s2rr) 4300 A [==>(Split 1)]
2 [==>(plit2)] 2
[==>(Split 3)]
[==>(Split 4)]
5 (STIS.sp.19 (3) CVSO-1763 STIS/CCD, ACCUM, 52X2 G750L CR-SPLIT=2 120 Secs (120 Secs)
32770) 7751 A [==>(Split 1)] 2]
[==>(Snlit 2)]
6 CCDFLAT STIS/CCD, ACCUM, 52X2 G750L [==>(Copy 1)]
2]
A [==>(Copy 2)] 4




Proposal 17701 - CVSO 1763 (03) - Confirming Onion-Shell Accretion in T Tauri Stars

Server Version: 20250321

Orbit 1
Exp. 1
Faoirting M aneuwver
xp. 2 [Arto-warECAL) Qccultation
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Orbit Structure




Proposal 17701 - CVSO 1763 (03) - Confirming Onion-Shell Accretion in T Tauri Stars

Orbit 2 Server Version: 20250321
Foirting Maneuwver
Exp. 3 [Aurto-warECAL)
Exp. 4 [Auto-wWarvECAL]
¥ Exp. 4, split 1
¥ Exp. 4, splt 2
€3 Exp. 4, splt 2
3 Exp. 4, splt 4
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Proposal 17701 - SO 682 (04) - Confirming Onion-Shell Accretion in T Tauri Stars

Proposal 17701, SO 682 (04), scheduling Tue May 27 21:00:21 GMT 2025
5 Diagnostic Status: No Diagnostics
S |scientific Instruments: STISNUV-MAMA, STISICCD
Special Requirements: PCS MODE FINE
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
4 S0O-682 RA: 05 38 42.2801 (84.6761671d) Proper Motion RA: 1.072 mas/yr V=15.27 Reference Frame: ICRS
1] Dec: -02 37 14.82 (-2.62078d) Proper Motion Dec: -0.3490000608508126
3, Equinox: J2000 maslyr
] Parallax: 0.0024402"
_'; Epoch of Position: 2000
g Comments: This object was generated by the targetselector and retrieved from the SMBAD database. The SMBAD-resolvable name is [HHM2007] 682.
L |amBAD listed proper mation for this target. When retrieving targets with PM from SSIMBAD, 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
Description=[T TAURI STAR]
# I(_Ea'lk')(d: Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 (STIS.ta.193 (4) SO-682 STIS/CCD, ACQ, F28X50LP MIRROR ACQTYPE=POINT 5 Secs (5 Secs)
2773) __
[==>] [1]
2 (STIS.sp.19 (4) SO-682 STISNUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 2018 Secs (2018 Secs)
32778) 52X2 2376 A 58 [==>] 1]
3 (STIS.sp.19 (4) SO-682 STISNUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 682 Secs (682 Secs)
@ 32778) 52X2 2376 A 58 [==>] 2
5|4 (STIS.sp.19 (4) SO-682 STIS/CCD, ACCUM, 52X2E1 G430L CR-SPLIT=4 700 Secs (700 Secs)
3 82rr) 4300 A [==>(Split 1)]
L% [==>(Split 2)] 2
[==>(Snlit 3)]
[==>(Split 4)]
5 (STIS.sp.19 (4) SO-682 STIS/CCD, ACCUM, 52X2 G750L CR-SPLIT=2 70 Secs (70 Secs)
32174) 7751 A [==>(lit 1)]
[==>(plit2) =
6 CCDFLAT STIS/CCD, ACCUM, 52X2 ;37755](-); [==>(Copy 1)] .
[==>(Copy 2)]

11




Proposal 17701 - SO 682 (04) - Confirming Onion-Shell Accretion in T Tauri Stars

Server Version: 20250321

Orbit 1
Exp. 1
Faoirting M aneuwver
xp. 2 [Arto-warECAL) O ccultation

GS Acq €3 Exp. 2 nused Qrbital Wisibilty = 0

S |

N -
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o 500 1000 1500 2000 2500 2000 2500 4000 4500 S000 5500 E000 sex

Orbit Structure

12



Proposal 17701 - SO 682 (04) - Confirming Onion-Shell Accretion in T Tauri Stars

Orbit 2 Server Version: 20250321
Foirting Maneuwer
Exp. 2 [Auto-WarvECAL]
Exp. 4 [Auto-wWasECAL]
¥ Exp. 4, split 1
¥ Exp 4, splt 2
3 Exp. 4, splt 3
€3 Exp. 4, splt 4
Exp. 5 [Auto-wWarECAL]
F ointing Maneuwver
% Exp. 5 splt 1
€3 Exp. 5 splt 2
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Proposal 17701 - 2MASS-J16253849-2613540 (05) - Confirming Onion-Shell Accretion in T Tauri Stars

Proposal 17701, 2M ASS-J16253849-2613540 (05), completed Tue May 27 21:00:21 GMT 2025
5 Diagnostic Status: No Diagnostics
S |scientific Instruments: STISNUV-MAMA, STISICCD
Special Requirements: PCS MODE FINE
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
" (5) %(l;/llésisd\]16253849- RA: 16 25 38.4801 (246.4103338d) Proper Motion RA: -9.8 mas/yr V=114 Reference Frame: ICRS
k) Dec: -26 13 54.29 (-26.23175d) Proper Motion Dec: -21.499999911611667
% Equinox: J2000 maslyr -~
- Epoch of Position: 2000
8 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 SMBAD, 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
Description=[T TAURI STAR]
# I(_Ea'lk')(d: Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 (STISta.193 (5) 2MASS-J162538 STIS/CCD, ACQ, F28X500I11 MIRROR ACQTYPE=POINT 5 Secs (5 Secs)
2785) 49-2613540 [==>] 1]
2 (STIS.p.19 (5) 2MASS-J162538 STISINUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 1027 Secs (1027 Secs)
@ 32789) 49-2613540 52X2 2376 A 09 [==>] 1]
513 (STIS.sp.19 (5) 2MASS-J162538 STIS/CCD, ACCUM, 52X2E1 G430L CR-SPLIT=2 30 Secs (30 Secs)
8 32788) 49-2613540 4300 A [==>(lit 1)]
L% [==>(plit 2)] .
4 (STIS.sp.19 (5) 2MASS-J162538 STIS/CCD, ACCUM, 52X2 G750L CR-SPLIT=2 5 Secs (5 Secs)
32787) 49-2613540 7751 A [==>(lit 1)]
[==>(plit2) H
5 CCDFLAT STIS/CCD, ACCUM, 52X2 ;37755](-): [==>(Copy 1)] "
[==>(Copy 2)]

14



Proposal 17701 - 2MASS-J16253849-2613540 (05) - Confirming Onion-Shell Accretion in T Tauri Stars

Orbit Structure

Server Version: 20250321

Orbit 1
Foirting M aneuwver
Exp. 3 [Auto-was\ECAL)
€% Exp 32 spltl
¥ Exp. 3, split 2
Foirting M anauwer
Fp. 4 [Auto-warvECAL)
¥ Exp 4, splt 1
¥ Exp. 4, splt 2
Occultation
Exp. 1 |Inused Orbital wisibilty = 0
Exp. 2 [Auto-WaWECAL) Exp. 5, copy 1
oirting Maneuwver Exp. 5, copy 2
G5 Acq €3 Exp. 2 Horme
l b d L i b A 4 "ﬁﬁ
NIERERERRREERRREE |4 |3 HEE |
| [ | |
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
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Proposal 17701 - visit 05 failure repeat (06) - Confirming Onion-Shell Accretion in T Tauri Stars

Proposal 17701, visit 05 failure repeat (06) Tue May 27 21:00:21 GMT 2025
5 Diagnostic Status: No Diagnostics
S |scientific Instruments: STISNUV-MAMA, STISICCD
Special Requirements: PCS MODE FINE
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
" (5) %(l;/llésisd\]16253849- RA: 16 25 38.4801 (246.4103338d) Proper Motion RA: -9.8 mas/yr V=114 Reference Frame: ICRS
k) Dec: -26 13 54.29 (-26.23175d) Proper Motion Dec: -21.499999911611667
% Equinox: J2000 maslyr -~
- Epoch of Position: 2000
8 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 SMBAD, 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
Description=[T TAURI STAR]
# I(_Ea'lk')(d: Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 (STISta.193 (5) 2MASS-J162538 STIS/CCD, ACQ, F28X500I11 MIRROR ACQTYPE=POINT 5 Secs (5 Secs)
2785) 49-2613540 [==>] 1]
2 (STIS.p.19 (5) 2MASS-J162538 STISINUV-MAMA, TIME-TAG, G230L BUFFER-TIME=11 1027 Secs (1027 Secs)
@ 32789) 49-2613540 52X2 2376 A 09 [==>] 1]
513 (STIS.sp.19 (5) 2MASS-J162538 STIS/CCD, ACCUM, 52X2E1 G430L CR-SPLIT=2 30 Secs (30 Secs)
8 32788) 49-2613540 4300 A [==>(lit 1)]
L% [==>(plit 2)] .
4 (STIS.sp.19 (5) 2MASS-J162538 STIS/CCD, ACCUM, 52X2 G750L CR-SPLIT=2 5 Secs (5 Secs)
32787) 49-2613540 7751 A [==>(lit 1)]
[==>(plit2) H
5 CCDFLAT STIS/CCD, ACCUM, 52X2 ;37755](-): [==>(Copy 1)] "
[==>(Copy 2)]

16



Proposal 17701 - visit 05 failure repeat (06) - Confirming Onion-Shell Accretion in T Tauri Stars

Orbit 1 Server Version: 20250321
Foirting M aneuwver
Exp. 3 [Auto-was\ECAL)
€% Exp 32 spltl
¥ Exp. 3, split 2
Foirting M anauwer
Fp. 4 [Auto-warvECAL)
o ¥ Exp 4, splt 1
3 €% Exp. 4, splt 2
(&)
2 Unused Orbital visibilty = 0
0
= Exp. 1 0 coulbation
S Fairting Maneuwver Exp. 5, copy 1
#p. 2 [Auto-wWarhECAL) Exp. 5, copy 2
G5 Acq €3 Exp. 2 Horme
l’ h 4 k 4 b 2 J “’ﬁﬁ
| .:.:.:.:.:.:.:.:.:.:.:.:.EF I | H | H uu | |
| [ | |
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
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