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How DOES THE MODEL COMPARE TO DATA?

T T I T T

[ | @ simulated dSphs
- [| OMW dSphs
| ©M31 dSphs
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across luminosity
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PREDICTED SATELLITES ARE STILL
TOO DENSE... UNLESS THERE’S A DISK!

50

45|
40

5F

20
I5F

10 |

5

b
et

-8

1 1 1 1 1 1
-9 —10 —11 -12 —13 —14 —15

vcirc/km 8_1

40 - T T T :
- | ® simulated dSphs :
[ | O MW dSphs ¥
| % DM—only
30r
: X K x
X
20 XX X i
z 32 % * 4
g X
of 0
—8 —10 —12 —14
My
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CORRECTIONS TO DM-ONLY DATA

Theory space: Observer space:
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ALL SATELLITES HAVE
REDUCED CENTRAL MASSES

All satellites in our sample have

>l g central DM-only masses 2-4x larger
: than SPH

Corrections account for:

* baryon loss

e tidal presence of the disk

e core creation in satellites brighter
than M, =-12
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WHAT ABOUT THE NUMBER OF
LUMINOUS SATELLITES?

1000’s of
satellites
predicted

dozens seen
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WHAT ABOUT THE NUMBER OF
LUMINOUS SATELLITES?
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model to VL2:
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WHAT ABOUT THE NUMBER OF
LUMINOUS SATELLITES?
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SO THE NUMBER OF MASSIVE SATELLITES IS
REDUCED...
BUT WHAT ABOUT LUMINOUS SATELLITES?
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SO THE NUMBER OF MASSIVE SATELLITES IS
REDUCED...
BUT WHAT ABOUT LUMINOUS SATELLITES?

042 [ T T T T T T
i SPH: M, < 107 O
0ok SPH: M, > 107 @ |7
.0 !‘W': o DM—only & |
= | ,3.% <__~:..- -~ -
~0.2F Rt SNUGEEN .
£ L O Tl T ]
> i OO.' ?\ = T -
3 -04fF y ]
o — .
£ C _ T~
> - — . B
= 0.6 ® . -
g i 4
| -———---- Y= 1.5 —-
L -y =20
el
-_— U N L L L L L . A . . - : * *
. ~0.5 1. —1.5 —2.0

0
ch ( Mvir.zﬁ/r"’tair.infaII)

Adopt mass loss associated
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THE BIGGER PICTURE:
THE SMALL SCALE ‘“CRISIS” OF CDM

* Bulge-less disk galaxies
e The cusp/core problem

* The dense satellites problem

e The “Missing Satellites” problem




SUPERNOVAE REMOVE LOW
ANGULAR MOMENTUM GAS
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producing smaller bulges and bulgeless disk galaxies

Governato et al. (2010)




THE BIGGER PICTURE:
THE SMALL SCALE ‘“CRISIS” OF CDM

e Bulge-less disk galaxies v/
e The cusp/core problem

* The dense satellites problem

e The “Missing Satellites” problem




CUSPS TRANSFORM INTO CORES

7=8.18 t=0.65 Gyr

Repeated bursts of star |
formation flatten the
central density slope
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e Bulge-less disk galaxies v/
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SATELLITES THAT AREQTOO DENSE
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THE BIGGER PICTURE:
THE SMALL SCALE ‘“CRISIS” OF CDM

e Bulge-less disk galaxies v/
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THE BIGGER PICTURE:
THE SMALL SCALE ‘“CRISIS” OF CDM

e Bulge-less disk galaxies v/
e The cusp/core problem v/
e The dense satellites problem v/

e The “Missing Satellites” problem maybe




CONCLUSIONS

e Baryonic physics is a viable solution to
creating a realistic satellite population

e End the small scale crisis! We must first
understand the impact of baryons on
dark matter to understand galaxy
evolution in CDM

e .. . Butthat means we have to first
understand star formation






