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Figure 1: Three left-most panels: Deep ground-based CMDs of And XIX, And XX, and
And XXI. [[To be completed]] Two right-most panels: [[HST examples, red line is what we’ll
reach.]]

Figure 2: [[Expected SFH. Examples from And XVI and And XI.]]
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Subaru Imaging of M31 Satellites



MW: 100% Field: ~50%M31: ~25%

Fraction of dwarfs imaged below HB 



PI: E. Skillman 
6 M31 satellites  

to oMSTO

PI: N. Martin 
17 M31 satellites  

to sub-HB

PI: D. Weisz 
PegDIG & WLM 

to oMSTO

HST Cycles 21/22



LG Satellite Physical Characteristics

McConnachie 2012

NGC205

LeoIVCVnII

CVnI

Willman1

Segue I

AndXVI

AndXX

NGC185 NGC147

LeoI
Sculptor

LeoII

AndII
Fornax

AndXXXII

AndXIX

Hercules
Bootes III



Sub-HB Survey of M31 Companions
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SFHs of AndII & AndXVI



Central Outer

MV = -12.5,  log(M★/M⊙) ~ 7 
DM31 ~ 195 kpc

Weisz+ 2014c
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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.

Amorisco+ 2014
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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
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AndXVI

MV = -7.5,  log(M★/M⊙) ~ 5 
DM31 ~ 320 kpc
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Summary
Deep HST-based CMDs of 23 M31 satellites 
Combine with archival HST imaging for coverage of ~35 M31 satellites

Measurements 
Characterize SFHs, AMRs, population gradients, variable stars 

Improved Distance Determinations

Science Questions 
What are the Evolutionary Histories of M31 Satellites? 

Similarities/Differences between M31 and MW Satellite SFHs? 

Is there a link between host galaxy and satellite evolution? 

Differences in satellites on/off the great Andromeda plane?





Discussion Questions

1) 	How much can a central galaxy  
affect the evolution of its satellites? 

!
!

2) 	What is the role of low-mass galaxies in reionizing the universe vs.  
what does reionization do to low-mass galaxies? 

!
!

3) 	Are there unique observable signatures of external (e.g., ram pressure) vs. 
internal (e.g., stellar feedback) processing of low-mass galaxies?


