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VISITS

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

01 |((1) LEOP ACS/WFC 2 22-Jan-2014 21:13:51.0 yes

02 |(1) LEOP ACS/WEFEC 2 22-Jan-2014 21:13:58.0 yes

03 (1) LEOP ACS/WFEC 2 22-Jan-2014 21:14:04.0 yes

04 |(1) LEOP ACS/WFC 2 22-Jan-2014 21:14:10.0 yes

05 (1) LEOP ACS/WEFEC 2 22-Jan-2014 21:14:16.0 yes

06 |(1) LEOP ACS/WFEC 2 22-Jan-2014 21:14:22.0 yes
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Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run OP Current
with Visit?

07 |(1) LEOP ACS/WFC 2 22-Jan-2014 21:14:27.0 yes

08 |(1) LEOP ACS/WEC 3 22-Jan-2014 21:14:35.0 yes

17 Total Orbits Used

ABSTRACT

The nearby (D = 1.7+/-0.3 Mpc), very low luminosity (M_V = -9.3+/-0.4mag), gas-rich star forming galaxy Leo P was discovered by its HI 21cm
emission in the Arecibo ALFALFA survey. Follow-up optical spectroscopy of its single HIl region revealed an oxygen abundance of
12+log(O/H)=7.16+/-0.04, making it the lowest metallicity star forming galaxy in the Local Volume (D < 5 Mpc) and commensurate with the
metallicities of emission line galaxies | Zw 18 and DDO 68. Thus, Leo P presents us with a unique opportunity to understand the evolution of
extremely metal deficient (XMD) galaxies. Specifically, an HST color magnitude diagram which reaches below the red clump starswill allow usto
reconstruct the lifetime star formation history with reasonable time resol ution.

The star formation history will answer two vital questions: (1) Did Leo P experience suppressed star formation during its early evolution like another
isolated dwarf galaxy Leo A? and (2) What fraction of all newly created metals has Leo P been able to retain during its lifetime?

OBSERVING DESCRIPTION
The goal of this proposal isto reconstruct and interpret the star formation history (SFH) and chemical enrichment history of the newly discovered
XMD dwarf galaxy Leo~P from a deep (1~27; V~28) color-magnitude diagram (CMD). Orbit allocation = 17 orbits.

Most visits span 2-orbits with the ACS; each orbit is split between one F475W and one F814W exposure (with no CR-splits). Small ditherings are
performed between exposures in order to remove hot pixels and to smooth the detector response. We don't intend to cover the interchip gap.
Ditherings are performed using POS-TARG, and following the basic UDF dither pattern, shifted around by 2-3 pix. The observations will complete a
total of 4 uniquely positioned UDF dither patterns plus an additional set of F475W and F814W images with a POS-TARG offset of 0.05, 0.05.

Thefirst visit is requested within agiven range of orientations. This range has been chosen both to minimize the impact of a bright foreground star
on the photometry of the galaxy and to maximize the areal coverage of both the main star-forming body and stellar halo of the galaxy. Subsequent

visits are requested to be obtained with the same ORIENT as thefirst visit in order to maximize the sky area covered at full depth.
2
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We request the visits to be executed sequentially within a maximum time span of 3 days. Thiswill ensure optimal sampling of the light curves of
short period variable stars such as RR Lyrae, which will provide an independent constraint on the SFH of the galaxy, the main science goal of our
progam.



Proposal 13376 - Visit 01 (01) - The Star Formation History of Leo P

Proposal 13376, Visit 01 (01), implementation Thu Jan 23 02:14:45 GMT 2014
+ |Diagnostic Status: No Diagnostics
2 |scientific Instruments: ACSWFC
> Special Requirements: ORIENT 80D TO 95 D; ORIENT 240D TO 270 D; SEQ 01,02,03,04,05,06,07,08 WITHIN 3D
Comments: We request arange of orientationsin thisfirst visit and the same orientation in the subsequent visits, Visits are also requested to be executed sequentially within a 3 day period,
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
Sl LEOP RA: 10 21 48.0427 (155.4501779d) V=16.9+/-0.1 Reference Frame: ICRS
s AtNamel. - Dec +18053507 (13093350
S ) Equinox: J2000
g<-> Alt Name2: AGC208583
T
# I(_Ea_lk_Jg Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 LeoP-V1-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W GSACQ SCENARI 1465 Secs (1522 Secs)
8 Eg%s).lm.Sl O BASE1B3 [==>1522.0 Secs ] [1]
512 LeoP-V1-I1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W 935 Secs (992 Secs)
@ gggg)-'mm [==>992.0 Secs ] [1]
LI% 3 LeoP-V1-12 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.148,0. 935 Secs (1103 Secs)
(ACS.im.50 086 [==>1103.0 Secs]
9968) [2]
4 LeoP-V1-B2 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.148,0. 1435 Secs (1603 Secs)
Eg%.um.sl 086 [==>1603.0 Secs ] 2
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Proposal 13376 - Visit 02 (02) - The Star Formation History of Leo P

Proposal 13376, Visit 02 (02), implementation

Thu Jan 23 02:14:47 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: ACSWFC
&eclal RQUIrementS SAMEORIENT ASOL AFTER 01BY 4HTO3D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
Sl LEOP RA: 10 21 48.0427 (155.4501779d) V=16.9+/-0.1 Reference Frame: ICRS
E AtNamel. - Dec +18053507 (13093350
S ) Equinox: J2000
§<J Alt Name2: AGC208583
T
# I(_Ea_lk_Jg Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 LeoP-V2-B3 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.222,0. 1435 Secs (1435 Secs)
(ACS.im.51 240; [==>]
" 0378) GSACQ SCENARI [
3] OBASE1B3
3 2 LeoP-V2-13 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.222,0. 965 Secs (1079 Secs)
§ gggg)-'mm 240 [==>1079.0 Secs ] [1]
w3 LeoP-V2-14 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.074,0. 965 Secs (1118 Secs)
g@gg'mm 154 [==>1118.0 Secs] 2]
4 LeoP-V2-B4 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.074,0. 1435 Secs (1588 Secs)
Eg%.um.sl 154 [==>1588.0 Secs ] 2




Proposal 13376 - Visit 02 (02) - The Star Formation History of Leo P

Orbit Structure
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Proposal 13376 - Visit 03 (03) - The Star Formation History of Leo P

Proposal 13376, Visit 03 (03), implementation

Thu Jan 23 02:14:48 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: ACSWFC
&eclal Reguirements. SAME ORIENT ASOL AFTER 02BY 4HTO3D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
Sl LEOP RA: 10 21 48.0427 (155.4501779d) V=16.9+/-0.1 Reference Frame: ICRS
E AtNamel. - Dec +18053507 (13093350
S ) Equinox: J2000
§<" Alt Name2: AGC208583
T
# I(_Ea_lk_Jg Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 LeoP-V3-B5 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.085,0. 1435 Secs (1435 Secs)
(ACS.im.51 105; [==>]
" 0378) GSACQ SCENARI [
3] OBASE1B3
3 2 LeoP-V3-15 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.085,0. 965 Secs (1079 Secs)
§ gggg)-'mm 105 [==>1079.0 Secs ] [1]
w3 LeoP-V3-16 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.233,0. 965 Secs (1118 Secs)
g@gg'mm 191 [==>1118.0 Secs] 2]
4 LeoP-V3-B6 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.233,0. 1435 Secs (1588 Secs)
Eg%.um.sl 191 [==>1588.0 Secs] 2




Proposal 13376 - Visit 03 (03) - The Star Formation History of Leo P

Orbit Structure
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Proposal 13376 - Visit 04 (04) - The Star Formation History of Leo P

Proposal 13376, Visit 04 (04), implementation

Thu Jan 23 02:14:49 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: ACSWFC
&eclal Reguirements. SAME ORIENT ASOL AFTER 03BY 4HTO3D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
Sl LEOP RA: 10 21 48.0427 (155.4501779d) V=16.9+/-0.1 Reference Frame: ICRS
E AtNamel. - Dec +18053507 (13093350
S ) Equinox: J2000
§<" Alt Name2: AGC208583
T
# I(_Ea_lk_Jg Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 LeoP-V4-B7 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.307,0. 1435 Secs (1435 Secs)
(ACS.im.51 j [==>]
" 0378) GSACQ SCENARI [
3] OBASE1B3
3 2 LeoP-V4-17 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.307,0. 965 Secs (1079 Secs)
§ gggg)-'mm 345 [==>1079.0 Secs ] [1]
w3 LeoP-V4-18 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.159,0. 965 Secs (1118 Secs)
g@gg'mm 259 [==>1118.0 Secs] 2]
4 LeoP-V4-B8 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.159,0. 1435 Secs (1588 Secs)
Eg%.um.sl 259 [==>1588.0 Secs ] 2
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Proposal 13376 - Visit 04 (04) - The Star Formation History of Leo P

Orbit Structure

Orbit 1 Server Yersion: 20131031
Trnuzed Visibdlity = 0
tation
5 Acgles] Exp. 1 €3 Exp. 2 inting Mansuver
L i h 4
—I-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:I-:-:-:-:-:-:-:-:-:-:-:-:-:-:-.I |
I

|IIII|IIIIIIIIIIIIIIIIIIIlIIIIlIIIIlIIII|IIII|IIII|IIII|II
a =00 1000 1500 2000 2500 3000 3500 4000 4500 2000 S5O0 mpoe.
Orbit 2 Server Yersion: 20131031
7% Ream Tnuzed Wizibility = 0

€3] Exp. 5 43| Exp. 4 tation
A S— L S— |

[ [ L
IIIIIIIIIIIIIIIIIIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|II
a S00 1000 1500 2000 2500 3000 3500 4000 4500 S000 5500 mec

11




Proposal 13376 - Visit 05 (05) - The Star Formation History of Leo P

Proposal 13376, Visit 05 (05), implementation

Thu Jan 23 02:14:50 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: ACSWFC
&eclal Reguirements. SAME ORIENT ASOL AFTER 04BY 4HTO3D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
Sl LEOP RA: 10 21 48.0427 (155.4501779d) V=16.9+/-0.1 Reference Frame: ICRS
s AtNamel. - Dec +18053507 (13093350
S ) Equinox: J2000
§<J Alt Name2: AGC208583
T
# I(_Ea_lk_Jg Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 LeoP-V5-B9 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.085,0. 1435 Secs (1435 Secs)
(ACS.im.51 , [==>]
0378) GSACQ SCENARI 1]
" O BASE1B3
g 2 I_AegPSVSég (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W gOS TARG 0.085,0. 965 Secs (1079 Secs)
3 bo65) [==>1079.0 Secs] 1
LI% 3 LeoP-V5-11 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.233,0. 965 Secs (1118 Secs)
?A CSimBo0 086 [==>1118.0 Secs] 2
9968)
4 LeoP-V5-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.233,0. 1435 Secs (1588 Secs)
?ACS.im.Sl 08 [==>1588.0 Secs] 2
0378)
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Proposal 13376 - Visit 05 (05) - The Star Formation History of Leo P

Orbit Structure
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Proposal 13376 - Visit 06 (06) - The Star Formation History of Leo P

Proposal 13376, Visit 06 (06), implementation

Thu Jan 23 02:14:51 GMT 2014

5 Diagnostic Status: No Diagnostics
S | Scientific Instruments: ACS/WFC
&eclal RQUIrementS SAMEORIENT ASOL AFTER 05BY 4HTO3D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
Sl LEOP RA: 10 21 48.0427 (155.4501779d) V=16.9+/-0.1 Reference Frame: ICRS
l‘_fS Alt Namel: Dec: +18 05 36.07 (18.09335d)
= HI102144.7+180438 Equinox: J2000
§<J Alt Name2: AGC208583
T
# Labe Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 LeoP-V6-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.307,0. 1435 Secs (1435 Secs)
1 240,
i ! [==>]
g@%"mm GSACQ SCENARI 1]
" O BASE1B3
Q|2 LeoP-V6-11 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.307,0. 965 Secs (1079 Secs)
S 1 240 ——
? (ACSim.50 [==>1079.0 Secs] (1]
S 9968)
hEE LeoP-V6-11 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.159,0. 965 Secs (1118 Secs)
L
2 154 ——
(ACSim.50 [==>1118.0 Secs] 2]
9968)
4 LeoP-V6-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.159,0. 1435 Secs (1588 Secs)
2 154 ——
(ACSim.51 [==>1588.0 Secs] 2
0378)
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Proposal 13376 - Visit 06 (06) - The Star Formation History of Leo P

Orbit Structure
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Proposal 13376 - Visit 07 (07) - The Star Formation History of Leo P

Proposal 13376, Visit 07 (07), implementation

Thu Jan 23 02:14:52 GMT 2014

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: ACSWFC
&eclal Reguirements. SAME ORIENT ASOL AFTER 06 BY 4HTO3D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
Sl LEOP RA: 10 21 48.0427 (155.4501779d) V=16.9+/-0.1 Reference Frame: ICRS
l‘_fS Alt Namel: Dec: +18 05 36.07 (18.09335d)
= HI102144.7+180438 Equinox: J2000
g<-> Alt Name2: AGC208583
T
# Labe Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 LeoP-V7-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POSTARG 0.0,0.10 1435 Secs (1435 Secs)
3 .
i : [==>]
g@%"mm GSACQ SCENARI 1]
" O BASE1B3
Q|2 LeoP-V7-11 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.0,0.10 965 Secs (1079 Secs)
S 3 5 __
0 (ACS.im.50 [==>1079.0 Secs] 1
S 9968)
|_|>j 3 LeoP-V7-11 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.148,0. 965 Secs (1118 Secs)
4 191 __
(ACSim50 [==>1118.0 Secs] 2]
9968)
4 LeoP-V7-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.148,0. 1435 Secs (1588 Secs)
4 191 __
(ACSim.51 [==>1588.0 Secs] 2
0378)

16




Proposal 13376 - Visit 07 (07) - The Star Formation History of Leo P

Orbit Structure
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Proposal 13376 - Visit 08 (08) - The Star Formation History of Leo P

Proposal 13376, Visit 08 (08), implementation

Thu Jan 23 02:14:53 GMT 2014

5 Diagnostic Status: No Diagnostics
S | Scientific Instruments: ACS/WFC
&eclal RQUIrementS SAME ORIENT ASOL AFTER 07BY 4HTO3D
0 \# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
Sl LEOP RA: 10 21 48.0427 (155.4501779d) V=16.9+/-0.1 Reference Frame: ICRS
l‘_fS Alt Namel: Dec: +18 05 36.07 (18.09335d)
= HI102144.7+180438 Equinox: J2000
§<J Alt Name2: AGC208583
T
# Labe Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
1 LeoP-V8-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.222,0. 1435 Secs (1435 Secs)
5 :
i ! [==>]
g@%"mm GSACQ SCENARI 1]
O BASE1B3
2 LeoP-V8-11 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.222,0. 965 Secs (1079 Secs)
5 345 ——
(ACS.im.50 [==>1079.0 Secs] 1
" 9968)
Q|3 LeoP-V8-11 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.074,0. 965 Secs (1118 Secs)
S 6 259 ——
0 (ACS.im.50 [==>1118.0 Secs] 2
S 9968)
|_|>j 4 LeoP-V8-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.074,0. 1435 Secs (1588 Secs)
6 259 __
(ACSim.51 [==>1588.0 Secs] 2
0378)
5 LeoP-V8-11 (1) LEOP ACS/WFC, ACCUM, WFCENTER F814W POS TARG 0.05,0.0 965 Secs (1022 Secs)
7 5 __
(ACSim50 [==>1022.0 Secs] 3
9968)
6 LeoP-V8-B1 (1) LEOP ACS/WFC, ACCUM, WFCENTER F475W POS TARG 0.05,0.0 1435 Secs (1645 Secs)
7 5 __
(ACSim.51 [==>1645.0 Secs] 3]
0378)
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Proposal 13376 - Visit 08 (08) - The Star Formation History of Leo P
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