“ ‘. . A N ’
’ q &
. . . A 2

Insights on the Andromeda satellite syStem: a
deep view of the faintest of galaxies and what
they can tell usfabout their host

Nicolas Martin (MPIA, Heidelberg)

"¢ PAndAS collaboration (PI:Alan McConnachie)
* Crystal Brasseur, Hans-Walter Rix,Andrea Maccio, Xi Kang

-

Thursday, July 21, 2011



“ ‘. . A N ’
’ q &
. . . A 2

Insights on the Andromeda satellite syStem: a
deep view of the faintest of galaxies and what
they can tell usfabout their-ost

Nicolas Martin (MPIA, Heidelberg)

"¢ PAndAS collaboration (PI:Alan McConnachie)
* Crystal Brasseur, Hans-Walter Rix,Andrea Maccio, Xi Kang

-

Thursday, July 21, 2011



The PAndAS view of Andromeda

streams & dwarf galaxies

11111111111111111111



PANdAS

Ihe Pan-Andromeda Archaeological Survey (2006201 1)
® Building on pilot M3 CFHT

SUI'VEY (Ibata, Martin et al. 2007)

@ Pl: Alan McConnachie (HIA,
Victoria)

®@ CFHT large program
» 220 hours over 3 years

* 4m telescope on Mauna Kea

® MegaCam/MegaPrime

* | deg’ field of view

» 2 bands (g & i)
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PANdAS data

.& wile

ot i

. - , L) - \-00” F a—osc L — L)

R L] By -1.-". e lcu"o’lnn =
i A A N ]
F Z ; Ne= = d

Ry " R
_lnn .-..-.. mrnmou'-l.v..v.‘.q.n-ft‘.- vr b ? 5 “ AL s .. ..o P - . : ¢ = - __ —
M B AN N M S s TS vt v R X mmm 1
P e : e ) 1
.:.. $ v_m__U U.Dum_m_mv Ll b ]
B PR e SNre Ty :

T e Sy ﬁ-
: .awwaﬂ.m.ﬁﬁw.ﬂm,,. i
: g A

ing 3 mag. below the

f RGB

® Observ
tip ©

seeing

5>—0.8"

0
¢« ~20m

&

INn Integration In g

S/N=10 depths

5

g=26
« =255

@ 3x10° stars in the M3 |

selection box

(g_i)o

Thursday, July 21, 2011



)

S i » i § " T A = W 5 el -1' .4 [P
B . I e < S » » \ -t S add . B
g "*v- - ook e - ’ M ‘. o~ “ L 2 B '~ 2, \ ™ W ) "‘} A Sy

‘.;‘v‘.b\\ ‘ Y 3 0 A L e s IV '.”A%’_". 'f s . )‘c v‘.. e, \ 25 2 71w <l .
. - o " V- ’ A g : t - ! 230 ! : '
“ 7 - A Y. > P
R VS AR 4 9 AN el s S ] A T
34 > KT By » e o R ' . »
1"?, P R A R N R T e AR W T e Y T '

o B "‘ - - {
-t b

-

] . e M TR
4-5.’-’4.":".‘ . ‘u.'_".v/y
.b .‘.'o,d“)’_;'l"’ ‘

LB S ST X gl

\

>
o ’

s “:ﬂo £
- A

Thursday,r.JuIy 21, 2011



Martin et al. (2006)

Ibata, Martin et al. (2007)

McConnachie et al. (2008)

Martin et al. (2009)
Richardson et al. (201 1) ,°

[Fe/H] ~ 1.7
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2 SDSS + 15 PAndAS)
O, + deep follow-up

Thursday, July 21, 2011



What sets the size of faint
galaxies’

Brasseur, Martin, Rix, Maccio & Kang (Ap), submitted)
ArXiv:| 106.5500
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A MW/M3 | satellite discrepancy?

@ M3 | dSph appear larger at given luminosity (McConnachie & Irwin 2006)

® Different formation?

» Consequence of different
DM halo mass!?

no impact on rp-My
» Consequence of different
formation time!
no impact on rp-My

» Consequence of M3 1's disk

being more massive, tides?
(Pefarrubia et al. 2010)
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The size of faint galaxies

Brasseur, Martin et al. (201 1)

=\ Andromeda
« 1 satellites
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No global difference in the size of MW/M3 | satellites

0.1
O»
@ ~0.1}
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lg r S 0.ll.: r
@ VWhen accounting for:
* doph detection limits Size-luminosity relations of
(PANdAS + 5D55) Milky Way and M3 | dSphs
* uncertainties are similar!

* sampling
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The Local Group dSph size-luminosity relation

5
451 This work
A Andromeda dSphs
A ® Milky Way dSphs
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The Local Group dSph size-luminosity relation

5 [ [ [ [
-=== Shen et al. Late Type (n<2.5)
Shen et al. Early Type (n>2.5)
451 This work 7
A Andromeda dSphs
A © Milky Way dSphs A

A common size
determinant ?
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A common size determinant!?

@ Shen et al. 2003: size of late-type galaxies explained by angular
Momentum (Mo, Mao & White 1998) 4

* hierarchical formation — — This Work
o Gal 4
angular momentum to baryons ;s © %Y

» Galaxy 5

* baryons collapse = disk

log Ty (pc)

* disk angular momentum
— sl

® Does 1t work here for dSphs!
Yes!

Strongly suggests that angular momentum arguments and
cosmological framework play a role in setting the size of dSphs
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PAndAS

Summary

® PANdAS

* galaxy formation in action

- exceptional view of a satellite system:

6 — 25 dSphs
® [he size of faint galaxies
» no difference between M3 /MW | Brasseur, Martin et al. (2011)
satellite size-luminosity relations B |
* good agreement with more massive | o ;/
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late-type — angular momentum
arguments explanation?
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* evidence of rotation? thrashed small
disk galaxies?
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