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Stellar halos of disk galaxies:
Information on the growth history of galaxies

Resolving stars in halos is one of the best approaches to
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within a stellar halo

Bell et al .(2010)



v/ The existence of a halo metallicity gradient or the lack of it reflect
the assembly of the galaxy

Metallicity gradient in

Carollo et al. (2007,2010) and Talk by G. Bono
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v/ Stellar halos are predicted to have steep density profiles
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Distance from M31's center: R . (kpe)

MET K F e
of @ =-2.2+/- 0.2
from 10 to 200 kpc (Gilbert et al. 2012).
Ibata et al. (2014) find & ~ -3
from 30 to 200 kpc from PAndAS.

MW’s halo
2> >-4atR<25
kpc and -4 > &« > -5 for R > 30 kpc
(Watkins et al. 2009, Deason et al. 201 |)




v/ Models predict substantial galaxy-to-galaxy scatter in stellar halo
properties, motivating studies of other stellar halos
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GHOSTS survey: Largest study of the resolved stellar populations
in the outer disks and halos of nearby disk galaxies




HST resolves red glant branch stars down to ~ 2 mag below TRGB
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HST resolves red glant branch stars down to ~ 2 mag below TRGB
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HST resolves red
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Direct comparison with models:
From star particles to CMD

v Bullock & Johnston (2005) models: Stellar halo built entirely from accreted satellite
v'Padova luminosity functions + IAC-STAR synthetic CMD

v HST-like fields stars from B&) model

v Simulate the observational effects on the stars from the models

v Perform the same exact analysis as done with the observational data

Model CMDs at different galactocentric distances for ACS-like fields

R =10kpc R =25 kpc R =40kpc
23} ‘Age >=10 Gyr "’ 2 o 1 23} -Age >=10 Gyr . . y 23} ‘Age>=10 Gyr
Age<10Gyr 0 4. Age<10Gyr . Age < 10 Gyr
24t 3 % 1 24} s 1 24} 5
= 4 = é" . = ‘
3 25} 2 25} 13 1 2 25¢ 3t
o0 o0 o0 2
[T, [ ﬁi‘ e S
ol
26} S5 26} el o, | 1 26} v 23
Ry 24 ,:v,,.t’ 24 AR
- <7 e e 05 ) 25 4
27} 2 o7} 2 | 27} 2 l
27 27 27
. . -1 9 1 2 3l . . -1 _0 i 2 3_ ) . -1 E) 1 2 3_
-1 0 1 2 3 -1 O i 2 3 -1 0 1 2 3
(F6O6W-F814W) (F606 W-F814W) (F6O6W-F314W)

Monachesi et al., 2013



1.5
—-0.4
—-0.6
L e, Fem— A =107 |*B&| models
0 H I .
3 | 11 3 | predict flat
g '—3031 1135 | color profiles in
= [T % B the stellar halo
7814 N
- 0891 1 out to ~70 kpc
:—4945 1
| — 4565 J
0.5,lllllllllllllllllllllllllllll|lllllllll
20 40 60 80

R [kpc]

[Fe/H] > -1.3 dex for all galaxies out to ~ 70 kpc

More metal rich than MW's stellar halo, which has a [Fe/H] ~ -2
at radii > 20 kpc. But, are we comparing same things!?
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Model predictions

Only accreted stars: Diversity of metallicity

profiles although mostly flat
(e.g. Cooper et al. 2010)

In-situ and accreted stars: Strong
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Conclusions
ALL GHOSTS MW-like galaxies have extended stellar halos

Their stellar halos show stellar population variations and display a
diversity of metallicity profiles.They are more metal rich than -1.4

They show substructure at ~40% RMS level from projected stellar
density profiles fit with power law functions

Stellar halos built entirely from accretion predict, on average, flat
metallicity profiles (B&| 2005, Cooper et al. 2010) which agree
with 4/6 GHOSTS observed stellar halos

Next

Careful determination of shape and mass of the stellar halos

Detailed comparison of GHOSTS stellar halos with EAGLE
simulations (high res. hydrodynamic sims + large statistics) to
interpret the data





