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Andromeda has a large (virialized?) stellar halo

Spectroscopy allows us to statistically remove substructure (partially digested
former dwarf satellite galaxies) in different fields
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Andromeda has a large (virialized?) stellar halo

Spectroscopy allows us to statistically remove substructure (partially digested
former dwarf satellite galaxies) in different fields
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Andromeda has a large (virialized?) stellar halo

Spectroscopy allows us to statistically remove substructure (partially digested
former dwarf satellite galaxies) in different fields
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shell system: (1) constraint on inner potential; (2) indication that
star formation was quenched well before tidal disruption started
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Number of Stars

Andromeda’s stellar halo gets progressively more
metal poor going from the center to the outskirts
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Andromeda satellites resemble their Milky Way counterparts
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Deducing the statistical properties of disrupted satellites
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Deducing the statistical properties of disrupted satellites
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© 828 orbits, 4 years PHAT PI: Julianne Dalcanton
® 6 Filters (UV-NIR) Keck/DEIMOS spectroscopy led by C. Dorman and the UCSC group



Ground-based image: Robert Gendler Movie created by: Anil Seth




M31 disk kinematics using stellar tracers of different ages
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Ma31 stellar disk is dynamically hotter than that of the MW
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Result of M31 having a more active merger history than the MW?
(as indicated by their stellar halos) poman pe, et at. in prep.



CMDS and PMs al ong three M31 lines of sight
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CMDs and PMs a ong three M31 lines of 31ght
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Sideways Stellar Motions Suggest Shell in Milky Way Halo

Andromeda
Galaxy

\
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MW substructure in 2MASS, SEGUE, and SPLASH
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MW substructure in 2MASS, SEGUE, and SPLASH

M giants: 20 < D/[kpc] < 30
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HST archival legacy program

¢ Deep multi-epoch HST imaging

¢ Use distant galaxies as “wall paper”

¢ Proper motion of ~ 1000 MSTO stars in the MW halo

Keck/DEIMOQOS spectroscopy program
¢ 8- to 32-hour integrations of ~ 350 MW halo MSTO stars in
three northern CANDELS fields

» Future extensions: M31 foreground fields? Fronter Fields?
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» Radial velocities
* Chemical abundances and LOS distances
» Fillers: exquisite quality spectra of ~ 1500 distant galaxies
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Cunningham, Deason, Anderson, Barro, Brown, Conroy, Cheung, Choi,
Faber, Gilbert, Guo, Kirby, Koo, Rockosi, Sohn, Toloba, van der Marel, Yesuf




Sample spectra from ~ 6 hours of

integration in the EGS
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Sample sp

ectra from ~ 6 hours of

integration in the EGS
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Sample spectra from ~ 6 hours of
integration in the EGS
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m =19.3
Meeoe=20.3

Two MSTO stars: |
one at ~ 10 kpc, |-

the other at ~ 15 kpc |-
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Typical S/N ratio at 65004 based on
~ 6 hours of integration in the EGS
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Detailed chemical abundances of M31 RGB stars
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Detailed chemical abundances of M31 RGB stars
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Number of direct [Fe/H] and [&/Fe] measurements will go from four
M31 field halo stars and few tens of members of luminous satellites to
few hundred RGB stars in the spheroid, outer disk, and giant stream
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Ho et al. (2014, ApJ, submitted) Vargas et al. (2014b, ApJL, submitted)



Summary

— SPLASH / PHAT: Andromeda galaxy

% Discovery and characterization of vast stellar halo

% Why is the stellar disk dynamically hot and clumpy?

— HALO7D: Looking at and through the Milky Way

% MW halo mass and accretion history:
6D position/velocity and chemical abundance measurements

 Distant galaxy evolution:
outflows, integrated properties of their stellar population

— HALO7D extension this fall should yield detailed
chemical abundances of a few 100 of M31 red giant stars



Time-lapse movie of the Milky Way

Courtesy Jon Rockman, Castilleja School, Palo Alto, California — jrockman@castilleja.org




