Proposal 16916 (STScl Edit Number: 1, Created: Tuesday, March 14, 2023 at 4:00:41 PM Eastern Standard Time) - Overview

&

16916 - Discovery of 3 Ultra-Faint Dwarf Candidates Outsidethe MW Halo

Cycle: 29, Proposal Category: GO
(Availability Mode: SUPPORTED)

INVESTIGATORS

Name | nstitution
Dr. Kristen BW McQuinn_(PI) (Contact) Rutgersthe State University of New Jer sey
Dr. Yao-Yuan Mao (Col) University of Utah
Dr. Andrew Eugene Dolphin_(Col) Raytheon Technologies
Prof. David Shih (Cal) Rutgers the State University of New Jersey
Prof. Matthew Buckley (Col) Rutgers the State University of New Jersey
VISITS
Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run O'Ft)hc\l/J'”'?’r)]t
Wi iSit?
01 |(1) LEO-M ACS/WFC 1 14-Mar-2023 17:00:37.0 yes
ANY WFC3/UVIS
02 |(2) LEO-K ACS/WFC 1 14-Mar-2023 17:00:38.0 yes
ANY WFC3/UVIS
04 |(2) LEO-K ACS/WFC 1 14-Mar-2023 17:00:40.0 yes
ANY WFC3/UVIS
03 |(3) PEGASUSW ACS/WFC 1 14-Mar-2023 17:00:41.0 yes
ANY WFC3/UVIS

4 Total Orbits Used

ABSTRACT



Proposal 16916 (STScl Edit Number: 1, Created: Tuesday, March 14, 2023 at 4:00:41 PM Eastern Standard Time) - Overview

The lowest mass gal axies known to date - aptly named 'ultra-faint dwarf galaxies - orbit the Milky Way (MW) as satellites. Follow-up study of these
objects have revealed systems that are the oldest, most metal-poor, and most dark matter-dominated galaxies known. They hold the potential for
constraining dark matter on small scales, placing limits on the mass threshold for successful galaxy formation, and defining the impact reionization
has on small galaxy halos. Such galaxies are predicted to be present in large numbers in the Local Group (and throughout the universe), yet they have
belied detection due the challenges in finding instrinsically small and faint systemsin avery big sky.

We have discovered three ultra-faint dwarf galaxy candidates in the Dark Energy Spectrscopic Instrument (DESI) Legacy imaging data located
outside the halo of the MW at distances estimated to be between 0.4-0.7 Mpc. In contrast to the population of ultra-faint dwarfs discovered as
satellites of the MW, these galaxy candidates appear to be outside the halo of the MW system, providing a unique opportunity to test galaxy
formation theories without the competing effects of a halo environment. We request 1 orbit of HST per target to confirm their detection, measure
secure distances, and determine their structural properties. Their properties will be compared with those of ultra-faint dwarf satellites of MW and
M31, aswell asisolated very low-mass galaxies. We will determine their star formation histories from their resolved stellar populations to test
whether they are quenched, have extended (or delayed) star formation over cosmic times, or distinct characteristics.

OBSERVING DESCRIPTION

The observations included ACS/WFC and WFC3/UV IS imaging in the F606W and F814W filters. The data will be used to confirm that the targets
are galaxies, measure the distances to the systems from resolved stars (TRGB and/or Horizontal Branch methods), characterize the stellar properites
(star formation histories and metallicities), and measure the structural parameters of the galaxies. The parallel pointings will allow usto observe a
field region next to our targets. We will thus be able to estimate more precisely the number of background/foreground contaminants present in our
ACSfields.

Each of the 3 targets will be observed for 1 orbit. We use a 5x5 pixel dither implemented using pos-targ (equivalent to the ACS WFC DITHER LINE
pattern #14) to reject cosmic rays and handle hot pixels. Thefirst pointing is executed with both filters in ACS and with both filtersin WFC3 parallel
fields. After the dither, the observations are then repeated. The exposure time per orbit is split roughly equally between the F606W and F814W
filters.

In order to obtain 4 exposures in both ACS and WFC3 in one orbit and accomodate buffer dumps during exposures, we have added a special
requirement to the visibility interval (following the counsel of the STScl help desk). This did not impact schedulablity appreciably.
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Proposal 16916 (STScl Edit Number: 1, Created: Tuesday, March 14, 2023 at 4:00:41 PM Eastern Standard Time) - Overview

Each visit is 1-orbit. We have place ORIENT constraints to ensure we maximum coverage of the stellar disk and prevent the galaxy centers from
falling in the ACS chip gap, while avoiding nearby bright stars.



Proposal 16916 - LEO M (01) - Discovery of 3 Ultra-Faint Dwarf Candidates Outside the MW Halo

Proposal 16916, LEO M (01), completed Tue Mar 14 21:00:41 GMT 2023|
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
&ecial Rguirements: ORIENT 255D TO 2_90 D: VISIBILITY INTERVAL 3285 S
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g, @ LEO-M RA: 11 05 18.9449 (166.3289371d) V=17 Reference Frame: ICRS
R Dec: +25 20 58.57 (25.34960d)
_'; Equinox: J2000
& |Comments:
iL Category=GALAXY
Description=[ DWARF SPHEROIDAL]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 (1) LEO-M ACS/WFC, ACCUM, WFC F606W Prime + Parallel Gro | 350 Secs (350 Secs)
up 1-2inLEOM (01 [,__
) [==>] [1]
2 ANY WFC3/UVIS, ACCUM, UVIS F606W Prime + Parallel Gro 410 Secs (410 Secs)
up 1-2in LEOM (01 [[___
) [==>] [1
3 (1) LEO-M ACSIWFC, ACCUM, WFC F814w Prime + Parallel Gro |670 Secs (670 Secs)
up3-4inLEOM (01 —=
w ) [==>] [4
-l P} ANY WFC3/UVIS, ACCUM, UVIS F814W Prime + Parallel Gro | 730 Secs (730 Secs)
=] up3-4inLEOM (01 [,__
8 ) [__ ] [1]
S5 (1) LEO-M ACSIWFC, ACCUM, WFC F606W POS TARG 0.247,0. Prime + Parallel Gro |670 Secs (670 Secs)
L 267 up5-6inLEOM (01 [==>]
) == (1]
6 ANY WFC3/UVIS, ACCUM, UVIS F606W Prime + Parallel Gro | 730 Secs (730 Secs)
up5-6inLEOM (01 —=
) [==>] (1
7 (1) LEO-M ACS/WFC, ACCUM, WFC F814W SAME POSAS5 Prime + Parallel Gro |375 Secs (375 Secs)
up 7-8inLEOM (01 [,__
) [==>] [1]
8 ANY WFC3/UVIS, ACCUM, UVIS F814W FLASH=11 Prime + Parallel Gro |410 Secs (410 Secs)
up 7-8inLEOM (01 ——>
) [==>] [1




Proposal 16916 - LEO M (01) - Discovery of 3 Ultra-Faint Dwarf Candidates Outside the MW Halo

Orbit Structure

Server Version: 20220630
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Proposal 16916 - LEO K (02) - Discovery of 3 Ultra-Faint Dwarf Candidates Outside the MW Halo

Proposal 16916, LEO K (02), failed

Tue Mar 14 21:00:41 GMT 2023|

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
&ecial RQui rements: ORIENT 75D TO 95 D: VISLBI LITY INTERVAL 3285 S
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g, (%) LEO-K RA: 09 24 4.2998 (141.0179158d) V=17 Reference Frame: ICRS
R Dec: +16 30 24.05 (16.50668d)
_'; Equinox: J2000
& |Comments:
iL Category=GALAXY
Deiripti on=[ DWARF SPHEROI DAI__]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 (2) LEO-K ACS/WFC, ACCUM, WFC F606W Prime + Parallel Gro | 350 Secs (350 Secs)
up 1-2in LEOK (02 [==>]
) == [1]
2 ANY WFC3/UVIS, ACCUM, UVIS F606W Prime + Parallel Gro |410 Secs (410 Secs)
up 1-2in LEOK (02 [[___
) [==>] [1
3 (2) LEO-K ACS/WFC, ACCUM, WFC F814W Prime + Parallel Gro |670 Secs (670 Secs)
up 3-4in LEOK (02 [ Z_,
” ) == [1]
-l P} ANY WFC3/UVIS, ACCUM, UVIS F814W Prime + Parallel Gro | 730 Secs (730 Secs)
=] up3-4inLEOK (02 [,__
8 ) [__ ] [1]
S5 (2) LEO-K ACS/WFC, ACCUM, WFC FE06W POS TARG 0.247,0. Prime + Parallel Gro |670 Secs (670 Secs)
L 267 up5-6inLEOK (02 [==>]
) == (1]
6 ANY WFC3/UVIS, ACCUM, UVIS F606W Prime + Parallel Gro | 730 Secs (730 Secs)
up 5-6in LEO K (02 [ Z_,
) == [y
7 (2) LEO-K ACS/WFC, ACCUM, WFC F814W SAME POSAS5 Prime + Parallel Gro |375 Secs (375 Secs)
up 7-8in LEOK (02 [==>]
) == [1]
8 ANY WFC3/UVIS, ACCUM, UVIS F814W FLASH=11 Prime + Parallel Gro |410 Secs (410 Secs)
up 7-8in LEO K (02 [ Z_, "
) ==




Proposal 16916 - LEO K (02) - Discovery of 3 Ultra-Faint Dwarf Candidates Qutside the MW Halo

Orbit Structure
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Proposal 16916 - LEO K (04) - Discovery of 3 Ultra-Faint Dwarf Candidates Outside the MW Halo

Proposal 16916, LEO K (04)

Tue Mar 14 21:00:42 GMT 2023|

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
&ecial RQui rements: ORIENT 75D TO 95 D: VISLBI LITY INTERVAL 3285 S
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g, (%) LEO-K RA: 09 24 4.2998 (141.0179158d) V=17 Reference Frame: ICRS
R Dec: +16 30 24.05 (16.50668d)
_'; Equinox: J2000
& |Comments:
iL Category=GALAXY
Deiripti on=[ DWARF SPHEROI DAI__]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 (2) LEO-K ACS/WFC, ACCUM, WFC F606W Prime + Parallel Gro | 350 Secs (350 Secs)
up1-2inLEOK (04 [==>]
) == [1]
2 ANY WFC3/UVIS, ACCUM, UVIS F606W Prime + Parallel Gro |410 Secs (410 Secs)
up 1-2inLEOK (04 -
) [==>] [1
3 (2) LEO-K ACS/WFC, ACCUM, WFC F814W Prime + Parallel Gro |670 Secs (670 Secs)
up3-4inLEOK (04 [==>]
” ) == [1]
-l P} ANY WFC3/UVIS, ACCUM, UVIS F814W Prime + Parallel Gro | 730 Secs (730 Secs)
> up3-4inLEOK (04 [,__
8 ) [__ ] [1]
% 5 (2) LEO-K ACS/WFC, ACCUM, WFC F606W POS TARG 0.247,0. Prime + Parallel Gro |670 Secs (670 Secs)
| 267 up5-6in LEOK (04 [==>]
) == (1]
6 ANY WFC3/UVIS, ACCUM, UVIS F606W Prime + Parallel Gro | 730 Secs (730 Secs)
up5-6inLEOK (04 [==>]
) == [1]
7 (2) LEO-K ACS/WFC, ACCUM, WFC F814W SAME POSAS5 Prime + Parallel Gro |375 Secs (375 Secs)
up 7-8in LEOK (04 [==>]
) == [1]
8 ANY WFC3/UVIS, ACCUM, UVIS F814W FLASH=11 Prime + Parallel Gro |410 Secs (410 Secs)
up 7-8inLEOK (04 [==>] 1
) ==




Proposal 16916 - LEO K (04) - Discovery of 3 Ultra-Faint Dwarf Candidates Outside the MW Halo

Orbit Structure

Orbit 1

GS Acq [€3] Exp. 1 [€3] Exp. 3

Pointing Maneuver

[€3] Exp. 5

Server Version: 20220630

(€3] Exp. 7 Pccultation

Unused Orbital Visibility = 0

i) 500 10:00 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 sec
HHERRH |E.:.:.:.:.:.:.:.:.: .:.:.:.:.:.:.:.:.ﬂ HEEEH
A F Yy I. Fy T
€3] Exp. 4 43 Exp. 6 Overhead
Overhead Overhead €3] Exp. &
€3] Exp. 2 Overhead




Proposal 16916 - PEGASUS W (03) - Discovery of 3 Ultra-Faint Dwarf Candidates Outside the MW Halo

Proposal 16916, PEGASUS W (03), completed

Tue Mar 14 21:00:42 GMT 2023|

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
&ecial Rgui rements. ORIENT 225D TO 249 D: VISIBILITY INTERVAL 3285 S
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g, (©) PEGASUS-W RA: 23 53 14.2288 (358.3092867d) V=17 Reference Frame: ICRS
R Dec: +22 05 35.54 (22.09321d)
_'; Equinox: J2000
& |Comments:
iL Category=GALAXY
Deiripti on=[ DWARF SPHEROI DAI__]
# L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 (3) PEGASUS-W ACS/WFC, ACCUM, WFC Fe06wW Prime + Parallel Gro | 350 Secs (350 Secs)
up 1-2in PEGASUS [==>]
W (03) T [1]
2 ANY WFC3/UVIS, ACCUM, UVIS F606W Prime + Parallel Gro |410 Secs (410 Secs)
up 1-2in PEGASUS [==>]
W (03) — [1
3 (3) PEGASUSW ACS/WFC, ACCUM, WFC F814wW Prime + Parallel Gro |670 Secs (670 Secs)
up 3-4in PEGASUS [==>]
" W (03) ~- [1]
-l P} ANY WFC3/UVIS, ACCUM, UVIS F814W Prime + Parallel Gro | 730 Secs (730 Secs)
=] up 3-4in PEGASUS [==>]
4 W (03) == [1]
& 5 (3) PEGASUSW ACS/WFC, ACCUM, WFC F606W POS TARG 0.247,0. Prime + Parallel Gro |670 Secs (670 Secs)
i 267 up 5-6 in PEGASUS [==>]
W (03) - [1]
6 ANY WFC3/UVIS, ACCUM, UVIS F606W Prime + Parallel Gro | 730 Secs (730 Secs)
up 5-6 in PEGASUS [==>]
W (03) ~- [1]
7 (3) PEGASUS-W ACS/WFC, ACCUM, WFC F814w SAME POSAS5 Prime + Parallel Gro | 375 Secs (375 Secs)
up 7-8in PEGASUS [==>]
W (03) T [1]
8 ANY WFC3/UVIS, ACCUM, UVIS F814W FLASH=11 Prime + Parallel Gro |410 Secs (410 Secs)
up 7-8in PEGASUS [==>]
W (03) - [1]
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Proposal 16916 - PEGASUS W (03) - Discovery of 3 Ultra-Faint Dwarf Candidates Outside the MW Halo

Orbit Structure
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