GAS MIXES

(2010)

low

density

Rayleigh-Taylor Test: High density medium starts on top of low
density medium and they mix (oil+vinegar)
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HOW DOES THAT WORK!?
0.117 Gyr

» Not well: Massive cooling instabllities lead to many unstable clumps
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(Dalla Vecchia & Schaye 2012)
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GREG STINSON (MPIA, HEIDELBERG)
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Z,=0.002

no rotation
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0.6 Gyr

CAN WE DESCRIBE GALAXY
FORMATION SO WELL?



TIMESCALES

] — AT
Tovn = Gp =26.8 Myr (cm'3>

Typical density of astar: 1 g/ cc

tgyn = 15 minutes

ypical density of a galaxy: 0.1 my / cc

tayn = 100 Myr
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BURSTY STAR FORMATION
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BURST
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Toyn —26 8 Myl” (

6/ 500 Myr ~ 1 /100 Myr = n~0.1 cm™

This is closest to the ISM density

't takes the ISM this long to recollapse

Are the burst amplitudes crazy?

cm3

> /2



ARE BURSTS OBSERVED?



GALAXY STAR FORMING

"MAIN SEQUENCE"
0.2 > z (SDSS)
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BRINCHMANN+ (2004)
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GALAXY STAR FORMING
"MAIN SEQUENCE"

0.2 > z (SDSS)
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GALAXY STAR FORMING
"MAIN SEQUENCE"
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SIMULATED SFR IS MEAN
OF PREVIOUS 15 MYR



M, =1.21e+09

IMPACT ON
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STRUCTURE




MILKY WAY PROGENITORS
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0.6 Gyr

WHERE DOES OUTFLOW
CRON
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TUMLINSON+ (2011)
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MISSING BARYONS?



CORE OR CUSP?

DENSITY PROFILES



NFW DENSITY PROFILE

Density profile of dark matter



PONTZEN & GOVERNATO (2012)
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VARYING
POTENTIAL

1. Small energy loss 2. ()rbi-t— expz_arvl;is inx 3. Largé- .en.e-rAgy gai-xtl
shallow potential
Changes in
potential change
the orbits of
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0.0 Gyr 2X1011 M

ALSO SEE

PONTZEN &

GOVERNATO
(2012)

DO BURSTS AFFECT THE
GALAXY'S SHAPE?

THERE IS NO CENTER SINCE STELLAR FEEDBACK KEEPS
MOVING ENOUGH GAS TO AFFECT POTENTIAL



WARNING: PRELIMINARY ANALYSIS

FLATTENING DEPENDS
ON MASS
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x IS PROFILE'S INNER SLOPE

DARK MATTER
PROFILES




DARK MATTER
ONLY

Fairly constant
independent of mass




WITH STELLAR
FEEDBACK

trend with mass

lots of scatter




AS FUNCTION
OF STELLAR
MASS

same trend

maybe less scatter?

Mass of stars
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even less scatter?

RMATION

Star formation efficiency



ALL SIMULATIONS WITH FEEDBACK
TOGETHE

M a/Ml.u"u



STELLAR FEEDBACK LIMITS
STAR FORMATION AND
FLATTENS DM DENSITY
PROFILE

LOWER STELLAR
MASS HALOS
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SUMMARY

Stars drive outflows
Bursty star formation histories
Creates Circum-galactic medium (CGM, gas halo)

Change DM protile cusps to cores and back again



MISSING
el L] ES
PROBLEM

Far fewer satellite

substructures found around
Milky Way than CDM predicts
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with
MUGS
overcooled

Nickerson—+

(2012)
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WHY SUBHALOS FAIL

Low mass potentials not deep enough to hold ionized 10" K gas
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BARYONS HAVE MUCH LESS LOW ANGULAR MOMENTUM
MATERIAL THAN DARK MATTER: WHERE DID IT GO?

ANGULAR MOMENTUM
DISTRIBUTION



