The build-up of mass
in UV-selected sub-L*
galaxies at z~2
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Sub-L* galaxies: “the 99%” *

Mstars(MG)
10!t 1010 109

PTEET T30l g e >99% of galaxies
001 E - : S
3 E 0.01 %
= el - = e ~90% of UV photons
& —4 = / ——&—— adjuste > :
g 19 4 s mor 1 107 e ~ 15 .14 of star formation
- '/ —— — Reddy & Steidel 2009 - [,

1079 L ' ... Gabasch et al. 2004 ] =
S A N B B n
—24 -22 -20 -18 —186

Mi7003(AB)

) with apologies to E. Peng




Sub-L* galaxies: “the 99%”

probe different physical regimes of galaxy formation physics
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SO let’s study them

CFHTLS-Deep, 2.5deg?, BzK-like selection
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Three results...

(1) Dust:

2~2 sub-L* star-formers are close to naked (dust-free)

(2) Stellar mass growth:

consistent with ineflicient star formation that utilizes
newly-accreting gas

(3) Downsizing in halo mass:

at z~1.7 the most clustered galaxies
are no longer the most UV-bright




SED fitting: the sample

e color-color

o Hubble Deep Field (depth and A coverage)

o U300 B4so Vios Is1a+]110 Hiso: good for z~2

e ~100 objects with R=25-28 (note: L*~24.5)
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SED fitting 5
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e models: constant SFR B&C (2003) + Calzetti et al. (2000)
dust (for consistency with Shapley et al. 2005 ~L* galaxies)
o fitting code: SEDfit
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- M* galaxy: only¥s of UV
photons emerge
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m Sub-L* galaxies are far

more naked than L* galaxies
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m» sub-L*’s easier to study

m» punch “above their weight”
in keeping Universe ionized




(1) Dust
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SFR-Mstars relation
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SFR-Mstars relation
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Star formation from accreting gas?

N-body simulations give DM accretion rate as function of halo mass:

log MDM =(0.8-0.9) log Mpm + k

Add two ingredients:
(1) M, = Baryons & DM accrete together
Mbwm QpMm out of the “background”

A fraction (f,) of the baryons

(2) SFR=f,Mj turns into stars

This gives:
log SFR = (0.8 -0.9) log Mpy + K




Star formation from accreting gas?

log SFR = (0.8-0.9) log Mpm + K’

assume Mpym a Mitars in our galaxies:

log SFR= (0.8-0.9) log Mtars + Kk~

compare with observations:

SFR . Mstars
log ( Mer—l) = (0.89+0.03) log( Mo ) (7.69+0.27)

Conclusion:
Observed SFR-My;., relation consistent with a model in which

stars form out of gas that co-accretes along with infalling dark matter.

see also Bouche+2010




Star formation from accreting gas”

Combining, while fixing N-body parameters from simulations
(e.g., Tilvi et al. 2009), gives:

0.9 log ( Mo ) = log(f«) + log (QSZL) + 1.3

N\

stellar mass : halo mass  star formation
ratio eficiency

> if we know Mitars/ MpDM, We can get




Mpy (Mg)

Linking stellar and DM masses
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Star formation from accreting gas”

Combining, while fixing N-body parameters from simulations
(e.g., Tilvi et al. 2009), gives:

0.91log (AAJ/;’;“;) = log(f«) + log (QSZL) +1.3

N\

stellar : halo mass star formation
ratio eficiency

> £~ 1%

Conclusion:

Most of the inflowing gas is prevented from converting into stars.




Clustering

LBG/BX/BM-selected galaxies in the Keck Deep Fields (R;m=27.0)
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Clustering

SFR (Mgy/yr)
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Clustering

MORE MASSIVE
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A possible interpretation:

e most massive halos shut down star
formation (Mhalo ~1012 - 1013Mo)

o asthey fade, their central galaxies
(or low-mass satellites) dominate
the clustering signal at fainter and
fainter magnitudes

e thisis “downsizing” in halo mass

see Savoy+2011, Ap] 737,92




Summary:
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@ Sub-L* galaxies are less dusty than L* galaxies

)

close to naked;
punch above their weight in generating
visible UV photons

@ SFR-Mtarsrel'n has ~1:1 slope over long baseline

)

consistent with low-efhiciency star formation
from gas co-accreting with DM

Sawicki 2012, MN 421, 2187

® by z~1.7 luminosity-DM mass relation disappears

)

shut-down of SF in most massive halos,
downsizing in DM mass

Savoy+2011, Ap] 737,92
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