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Small galaxies: puthier than big ones
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Small galaxies: more gas rich than big ones

GEHA ET AL.
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Small galaxies: longer star-formation times

Redshift
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Photo-heated (~10 K) gas & small galaxies

® Well-known: Stops ogis T [x] 2 St 2l 2007
gas accretion 1n tiny B A aaaas
halos: ks

* V < ~20 km/s §

* Helps solve dwarf o

satellite problem? -

. >

® What about slightly | 3 o
larger halos, - o Prosnestes

* V=30-60 km/s?

Halo Mass
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Standard picture of galaxy formation

 Big galaxy halos: hot ~10°K gas cools to ~104K.
* Angular momentum conserved, forms thin disk

—

Rd ~ >\Rvir ~ O.OSRVir
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Small galaxies: dispersion support should matter

« Small galaxy halos: warm ~10°K gas cools to ~10%K.
* Dispersion & Angular momentum of similar importance

—
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Toy model: Estimate importance

% Gas of temperature T, in hydrostatic equilibrium
within a halo with circular velocity curve V(r)

r dpg _ _VZ(T) - _Tvir

pg dr cz Tsas

Tvir 1 1 + S
For NFW halo: -/ Pg = Po €XP [9-26Tgas ( n(l+r/rs) 1)]

r/rs

r—0 Pg~ PoexXp[—T/ry]

T aS
. o 0.0Q%Rvir

J. Bullock, UC Irvine



Toy model: Estimate importance
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26% mass radius
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SPH Simulations

® Set of 17 GASOLIN.

. simulations

® Temperature Floors: Tr = 15, 30, 50 x 10°K

® Halo sizes: Viax = 24

- 148 km/s

o Ng = 105, NpM = 2.10°

® Cooling with & without star formation

® Simple star formation prescription:
Pe > Psr=2.5 x 10® M kpc?
+ efthciency parameter set such that
MW-size halo matches kennicutt law
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Lattle Halo ~ 35 km/s Big Halo ~ 85 km/s
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Disk “Thinness”

Only Runs

Star Formation Runs Gas
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Star Formation Runs

12 -

10

R,/ 2z, (stars)
o
[

Thin

#* T,=15000K

® T,-30000K "

> T,=50000K

hy/z, (R-band)

Disk “Thinness”

9F T
Yoachim &
Sk Dalcanton 06
Sg;__jt ¢ Do b &
jti;% """""""

I3

0 50 100 150 200

Circular Velocity (km s"}

J. Bullock, UC Irvine




Star Formation Efficiency |
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- Kaufmann et al. 07
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Cool Gas Fraction
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Disk Gas Fraction

Cool Gas Fraction

% T,=15000K
® T,-30000K
> T,=50000K
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Conclusions

Ter~10°K ISM produces pressure support radii

comparable to rotational support radi in small galaxies
Dwarf galaxies should be “born” pufty

Trend for small galaxies to be thicker, more gas rich, and
inefficient at turning gas into stars than large galaxies.

No feedback required other than heating.

Kaufmann et al. astro-ph/07 |
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See Brant Robertson’s talk for more realistic models...
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Low V/O dwarts? |

Mastropietro et al. 2005
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@ €
simulation

Galaxy harassment /
transformation simulations,
starting with thin low-mass

disks

Hard to explain dispersion-
supported dwarf galaxies if they
all start oft as thin disks.

Conjecture: Dwarfs initially
form as puffy disks; harassment
more easily transforms them
Into pressure supported systems
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