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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) PISCES ACS/WEFEC 2 24-Jul-2014 21:41:34.0 yes
ANY WFC3/UVIS
02 |(1) PISCESH ACS/WEFEC 2 24-Jul-2014 21:41:35.0 yes
ANY WFC3/UVIS
03 |(1) PISCES ACS/WEFEC 2 24-Jul-2014 21:41:37.0 yes
ANY WFC3/UVIS
04 |(1) PISCESH ACS/WEFEC 2 24-Jul-2014 21:41:38.0 yes
ANY WFC3/UVIS
05 |(1) PISCESH ACS/WEFEC 2 24-Jul-2014 21:41:40.0 yes
ANY WFC3/UVIS
06 |(1) PISCES ACS/WEFEC 2 24-Jul-2014 21:41:41.0 yes
ANY WFC3/UVIS




Proposal 13738 (STScl Edit Number: 1, Created: Thursday, July 24, 2014 8:41:43 PM EST) - Overview
12 Total Orbits Used

ABSTRACT

We propose to measure the proper motion of Loca Group dwarf galaxy LGS-3 with a 10 year baseline provided by existing first epoch ACS
imaging. An HST-determined proper motion can both constrain the mass of M31 to 20% and test whether LGS-3 isindeed a part of the recently
discovered thin plane of M31 dwarf galaxies (Ibataet a., 2013). If itis, we will traceits orbit backwards in time to understand the origin of this
plane; how it formed, how it persists, and why all of the blueshifted members are on one side of M31 and the redshifted members are on the other
Side.

The long HST baseline and the fact that the field is extrarich in background galaxies that can define an excellent reference frame will allow a second
epoch of deep images in the ACS to reach a proper motion error of about 7 - 8 microas/yr in each angular component. At the distance of LGS-3, Gaia
isunlikely to detect any stars, making this a measurement that can only be made by HST.

There are two important reasons to learn the 3-d velocity of this particular galaxy. The distance of LGS-3 from M 31 is known to 2% accuracy, and
modeling indicates that LGS 3 isfalling nearly radially toward M31 with proper motion amplitude of ~60 microas/yr (Shaya & Tully, 2014).
Therefore, a proper motion that refines this value can constrain the mass of M 31 to 20% and through the Local Group timing argument, will also
constrain the mass of the MW to 30%. LGS 3 happens to be in arecently discovered thin plane of dwarf galaxies. It isimportant to get the 3-d
velocity of at least one of these to discriminate between different theories about the origin of such planes of galaxies or else to point to new
possibilities.

OBSERVING DESCRIPTION
This dwarf galaxy will be observed to obtain a proper motion by comparing the centroid of its stars with what they were in 2005 (proposal 10505).
We will want to position the ACS as closely as possible to how it was positioned in 2005 (each orbit is alittle different).



Proposal 13738 - Visit 01 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Proposal 13738, Visit 01, implementation

Fri Jul 25 01:41:43 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACSWFC
Special Requirements: ORIENT 241.0D TO 2410 D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
8; @ PISCES-| RA: 01 03 50.6700 (15.9611250d) Parallax: 0.0" V=28 Reference Frame: ICRS
l‘_fS Alt Namel: LGS3 Dec: +21 53 15.27 (21.88758d) Total V-mag = 14.3
S Equinox: J2000
_qg Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
LL
L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 acsprimel.l (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO Prime + Parallel Gro | 1180 Secs (1180 Secs)
up 1-2inVisit 01 [==>] 1]
Comments: All of the exposure are set to be aslong as possible and still give reasonable flexibility for scheduling days. But, we are happy to have longer exposures if possible. The orientation should be as close as po
ssible to the orientation maintained in proposal 10505 in 2005 which was reported as 241.0. The set of pos-targ offsets for visits 1 to 3 mostly triesto repeat what happened in the execution of proposal 10505 asindic
ated by measuring a bright star in the archival images.
2 wfc3parl.l  ANY WFC3/UVIS, ACCUM, F814wW CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
UVIS-CENTER up 1-2inVistoL  [[Z_; 1]
8 3 acsprimel.2 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POSTARG -0.1452 Prime + Parallel Gro | 1180 Secs (1180 Secs)
= 3,-0.0758 up 3-4inVisit 01 -
> [==>] [1]
o |4 wfc3parl2 ANY WFC3/UVIS, ACCUM, F814wW CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
Q UVIS-CENTER up 3-4inVisit 01 __
5 [==>] [1]
5 acsprimel.3 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POSTARG -0.2827 Prime + Parallel Gro | 1280 Secs (1280 Secs)
3,-0.21158 up 5-6inVisit 01 [==>] 2]
6 wfpc3parl.3 ANY WFC3/UVIS, ACCUM, F814wW CR-SPLIT=NO Prime + Parallel Gro |1345. Secs (1345 Secs)
UVIS-CENTER Up5-6inVistol  [1__; 2
7 acsprimel.4 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POSTARG -0.1388, Prime + Parallel Gro | 1280 Secs (1280 Secs)
-0.13696 up 7-8in Visit 01 [==>] 2]
8 wfpc3parl.4 ANY WFC3/UVIS, ACCUM, F814wW CR-SPLIT=NO Prime + Parallel Gro |1345. Secs (1345 Secs)
UVIS-CENTER up 7-8inVistol  [[___, 2]




Proposal 13738 - Visit 01 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Server YVersion: 20140605
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Proposal 13738 - Visit 02 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Proposal 13738, Visit 02, implementation

Fri Jul 25 01:41:43 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
Special Requirements: ORIENT 241.0D TO 2410 D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
8; @ PISCES-| RA: 01 03 50.6700 (15.9611250d) Parallax: 0.0" V=28 Reference Frame: ICRS
l‘_fS Alt Namel: LGS3 Dec: +21 53 15.27 (21.88758d) Total V-mag = 14.3
S Equinox: J2000
_qg Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
(I
L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 acsprime2.1 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.0944 Prime + Parallel Gro |1180 Secs (1180 Secs)
2,-0.09129 up1-2inVist02  [1__5; 1]
2 wfc3par2.1  ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
UVIS-CENTER up 1-2in Visit 02 [==>] 1
3 acsprime2.2 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.2389 Prime + Parallel Gro |1180 Secs (1180 Secs)
2,-0.166 up 3-4inVisit 02 ——
@ [==>] [1]
5 4 wfc3par2.2  ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
%) UVIS-CENTER up 3-4inVisit 02 [==>] 1
a ==
% 5 acsprime2.3 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.3307 Prime + Parallel Gro |1280 Secs (1280 Secs)
i 5,-0.245 up5-6inVist02  [1__ 2]
6 wfpc3par2.3 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 5-6in Visit 02 [==>] 2]
7 acsprime2.4 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.1465 Prime + Parallel Gro |1280 Secs (1280 Secs)
6,-0.24809 up7-8inVist02  [1__; 2]
8 wfpc3par2.4 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 7-8in Visit 02 [==>] [2]




Proposal 13738 - Visit 02 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Server YVersion: 20140605
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Proposal 13738 - Visit 03 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Proposal 13738, Visit 03, implementation

Fri Jul 25 01:41:43 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
Special Requirements: ORIENT 241.0D TO 2410 D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
8; @ PISCES-| RA: 01 03 50.6700 (15.9611250d) Parallax: 0.0" V=28 Reference Frame: ICRS
l‘_fS Alt Namel: LGS3 Dec: +21 53 15.27 (21.88758d) Total V-mag = 14.3
S Equinox: J2000
_qg Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
(I
L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 acsprime3.1 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG 0.09594, Prime + Parallel Gro |1180 Secs (1180 Secs)
-0.08458 up1-2inVisit03  [1__; 1]
2 wfc3par3.l ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
UVIS-CENTER up 1-2inVisit 03 [==>] 1
3 acsprime3.2 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.0520 Prime + Parallel Gro |1180 Secs (1180 Secs)
4,-0.15430 up 3-4inVisit 03 ——
® [==>] [
5 4 wfpc3par3.2 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
%) UVIS-CENTER up 3-4inVisit 03 [==>] 1
a ==
% 5 acsprime3.3 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.1228, Prime + Parallel Gro |1280 Secs (1280 Secs)
i -0.29645 up5-6inVist03  [1__; 2]
6 wfpc3par3.3 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 5-6in Visit 03 [==>] 2]
7 acsprime3.4 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG 0.02078, Prime + Parallel Gro |1280 Secs (1280 Secs)
-0.22016 up7-8inVist03  [[__; 2]
8 wfpc3par3.4 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 7-8in Visit 03 [==>] [2]




Proposal 13738 - Visit 03 - The Proper Motion of M31 Vast Plane Galaxy LGS3
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Proposal 13738 - Visit 04 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Proposal 13738, Visit 04, implementation

Fri Jul 25 01:41:43 GMT 2014

UVIS-CENTER

up 7-8in Visit 04

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
Special Requirements: ORIENT 241.0D TO 2410 D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
8; @ PISCES-| RA: 01 03 50.6700 (15.9611250d) Parallax: 0.0" V=28 Reference Frame: ICRS
l‘_fS Alt Namel: LGS3 Dec: +21 53 15.27 (21.88758d) Total V-mag = 14.3
S Equinox: J2000
_qg Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
L
L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 acsprimed.1 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG 0.1225,0 Prime + Parallel Gro |1180 Secs (1180 Secs)
.049 up 1-2in Visit 04 [==>] 1]
Comments: Visits 4 to 6 have pos targs that are designed to explore the subpixel ePSF.
2 wfc3pard.l  ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
UVIS-CENTER up 1-2in Visit 04 [==>] [1]
3 acsprimed.2 (1) PISCESH ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.0612 Prime + Parallel Gro |1180 Secs (1180 Secs)
0 5,-0.049 up 3-4inVisit 04 ——
0 [==>] [1]
3 4 wfc3pard.2  ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
o UVIS-CENTER up 3-4inVisit 04 __
o [==>] [1]
|_|>j 5 acsprimed.3 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.1715, Prime + Parallel Gro |1280 Secs (1280 Secs)
-0.18375 up5-6inVistod  [Z- ) [2]
6 wfpc3pard.3 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 5-6in Visit 04 [==>] [2]
7 acsprimed.4 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.2572 Prime + Parallel Gro |1280 Secs (1280 Secs)
5,0.01225 up 7-8in Visit 04 ——
[==>] [2]
8 wfpc3pard.4 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)

[==>]




Proposal 13738 - Visit 04 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Orbit Structure
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Proposal 13738 - Visit 05 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Proposal 13738, Visit 05, implementation

Fri Jul 25 01:41:43 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
Special Requirements: ORIENT 241.0D TO 2410 D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
8; @ PISCES-| RA: 01 03 50.6700 (15.9611250d) Parallax: 0.0" V=28 Reference Frame: ICRS
l‘_fS Alt Namel: LGS3 Dec: +21 53 15.27 (21.88758d) Total V-mag = 14.3
S Equinox: J2000
_qg Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
(I
L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 acsprime5.1 (1) PISCESH ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG 0.098,0. Prime + Parallel Gro |1180 Secs (1180 Secs)
1225 up 1-2inVisit05  [1__ 1]
2 wfc3par5.1  ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
UVIS-CENTER up 1-2in Visit 05 [==>] 1
3 acsprime5.2 (1) PISCESH ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG 0.20825, Prime + Parallel Gro |1180 Secs (1180 Secs)
0.2205 up 3-4in Visit 05 ——
® [==>] [
5 4 wfc3par5.2  ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
%) UVIS-CENTER up 3-4inVisit 05 [==>] 1
a ==
% 5 acsprime5.3 (1) PISCESH ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG 0.3185,0 Prime + Parallel Gro |1280 Secs (1280 Secs)
i 3185 up5-6inVist0s  [1__; 2]
6 wfpc3par5.3 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 5-6in Visit 05 [==>] 2]
7 acsprime5.4 (1) PISCESH ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG 0.42875, Prime + Parallel Gro |1280 Secs (1280 Secs)
-0.0735 up7-8inVisit05  [1__ 2]
8 wfpc3par5.4 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 7-8in Visit 05 [==>] [2]

11



Proposal 13738 - Visit 05 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Orbit Structure
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Proposal 13738 - Visit 06 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Proposal 13738, Visit 06, implementation

Fri Jul 25 01:41:44 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: WFC3/UVIS, ACS/WFC
Special Requirements: ORIENT 241.0D TO 2410 D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
8; @ PISCES-| RA: 01 03 50.6700 (15.9611250d) Parallax: 0.0" V=28 Reference Frame: ICRS
l‘_fS Alt Namel: LGS3 Dec: +21 53 15.27 (21.88758d) Total V-mag = 14.3
S Equinox: J2000
_qg Comments: This object was generated by the targetselector and retrieved from the SMBAD database.
(I
L abel Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
1 acsprime6.1 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG 0.49,-0. Prime + Parallel Gro |1180 Secs (1180 Secs)
11025 up1-2inVist06  [1__; 1]
2 wfc3par6.l ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro |1280 Secs (1280 Secs)
UVIS-CENTER up 1-2in Visit 06 [==>] 1
3 acsprime6.2 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.3797 Prime + Parallel Gro |1180 Secs (1180 Secs)
5,-0.20825 up 3-4in Visit 06 ——
® [==>] [
5 4 wfc3par6.2 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1280 Secs (1280 Secs)
%) UVIS-CENTER up 3-4in Visit 06 [==>] 1
a ==
% 5 acsprime6.3 (1) PISCES ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.4655, Prime + Parallel Gro |1280 Secs (1280 Secs)
i -15925 Up5-6inVist0s  [1__; 2]
6 wfpc3par6.3 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 5-6in Visit 06 [==>] 2]
7 acsprime6.4 (1) PISCES- ACS/WFC, ACCUM, WFCENTER F814W CR-SPLIT=NO POS TARG -0.5512 Prime + Parallel Gro |1280 Secs (1280 Secs)
5,0.08575 Up7-8inVist06  [1__; 2]
8 wfpc3par6.4 ANY WFC3/UVIS, ACCUM, F814W CR-SPLIT=NO Prime + Parallel Gro | 1345 Secs (1345 Secs)
UVIS-CENTER up 7-8in Visit 06 [==>] [2]
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Proposal 13738 - Visit 06 - The Proper Motion of M31 Vast Plane Galaxy LGS3

Orbit Structure
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