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Leo I 
LG dSph

Star Formation History of Leo I

First Rvir crossing: 2 Gyr ago 
!

First periocenter: 1 Gyr ago 
and at ~ 90kpc 

!
SFH Quenching:  

~ 1 Gyr ago

HST proper motion 
Sohn+ 2013
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  HST          

Why 
HST?



Paper I.  Data and Characterizing SFHs (Weisz+ 2014a) 

Paper II.  Signatures of Reionization (Weisz+ 2014b) 

Paper III. Quenching Timescales (Weisz+ 2014 submitted) 

The Very Faint End of the UV Luminosity Function over Cosmic 
Time: Constraints from the Local Group Fossil Record    
           (Weisz, Johnson, & Conroy 2014 submitted)

Uniformly Measured SFHs of  
40 LG Dwarfs from archival HST / WFPC2 imaging

Dan Weisz, Andy Dolphin, Evan Skillman,  
Karrie Gilbert, Julianne Dalcanton, Ben Williams

Photometry from the HST LG Stellar Photometry Archive: 
http://astronomy.nmsu.edu/logphot

Star Formation Histories: 
http://people.ucsc.edu/~drweisz

http://astronomy.nmsu.edu/holtz/archival/html/lg.html
http://people.ucsc.edu/~drweisz/Site/Home.html
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MW: 100% Field: ~50%M31: ~15%

Fraction of dwarfs imaged below oMSTO 
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Central Outer

MV = -12,  log(M★/M⊙) ~ 7 
DM31 ~ 195 kpc
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Figure 1 | Kinematic detection of a stream in And II. The targets in the circular annulus

0.7 < R/kpc < 1.9 are divided into a kinematically cold and a warm component, panel a. The 134

stars in the connected stream-like region (blue points) yield the blue-dashed line-of-sight velocity

distributions in panels b and c (respectively before and after normalisation, subtraction of the

mean stellar rotation field and convolution with the individual measurement uncertainties), and

the blue-dashed probability distribution for the projected velocity dispersion σ in panel d. Red dis-

tributions are associated with the kinematically warmer control sample, comprising the remaining

319 spectroscopic targets (red points). The 14 blue open points isolate stars which are more likely

to belong to the main body of And II rather than to the stream itself. When they are subtracted

from the sample of stream stars, the internal velocity dispersion of the stream is reduced further,

leading to the blue full distributions.
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MV = -12,  log(M★/M⊙) ~ 7 
DM31 ~ 195 kpc
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Figure 1 | Kinematic detection of a stream in And II. The targets in the circular annulus

0.7 < R/kpc < 1.9 are divided into a kinematically cold and a warm component, panel a. The 134

stars in the connected stream-like region (blue points) yield the blue-dashed line-of-sight velocity

distributions in panels b and c (respectively before and after normalisation, subtraction of the

mean stellar rotation field and convolution with the individual measurement uncertainties), and

the blue-dashed probability distribution for the projected velocity dispersion σ in panel d. Red dis-

tributions are associated with the kinematically warmer control sample, comprising the remaining

319 spectroscopic targets (red points). The 14 blue open points isolate stars which are more likely

to belong to the main body of And II rather than to the stream itself. When they are subtracted

from the sample of stream stars, the internal velocity dispersion of the stream is reduced further,

leading to the blue full distributions.
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MV = -7.5,  log(M★/M⊙) ~ 5 
DM31 ~ 320 kpc

AndXVI
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AndXVI



AndXVI

MV = -7.5,  log(M★/M⊙) ~ 5 
DM31 ~ 320 kpc
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log(M★/M⊙) ~ 7

log(M★/M⊙) ~ 5

Extended SFHs of And II & And XVI
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MW: 100% Field: ~50%M31: ~15%

Fraction of dwarfs imaged below oMSTO



PI: E. Skillman 
4 M31 satellites  

to oMSTO

PI: N. Martin 
17 M31 satellites  

to sub-HB/oMSTO

PI: D. Weisz 
PegDIG & WLM 

to oMSTO

HST Cycle 22



Summary

Deep HST imaging captures oMSTO  
of AndII and AndXVI 

!

Both have extended SFHs to z~0.5,  
despite being 2 dex in mass apart 

!

Both SFHs different than MW satellites  
of similar luminosity 

!

Cycle 22 HST programs (Skillman, Martin, Weisz)  
will nearly complete imaging  

of M31 & `Field’ dwarfs to > 8-9 Gyr MSTO 






