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Semi-analytic modelling and stellar mass assembly

The star forming sequence

Disagreement in predicted/observed sSFR evolution
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The star formation histories of star forming galaxies
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Traditional semi-analytic galaxy
formation modelling
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Standard diagnostics for stel

ar mass assembly
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These diagnostics are sensitive to all the

physics input into a given galaxy formation

model



The star forming sequence as a
starting point?
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Evolution in sSFRs of star forming galaxies
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Peaked vrs Flat/Rising SFHs

log(M, (ty)/M,,) =8.5 1 log(M, (ty)/M.,) =9.0

f

I
|
T

[
(

I
|
I

[ log (M, (t,)/M,)=9.5 [ log(M, (t,)/M,,)=10.0

I
|
T

T

[ og(M, (t,)/M,)=10.5 T 1og(dr, (t,)/M..)=10.9

|

|

|




Dark matter halo assembly
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Connection to Halo Assembly
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Effective star formation timescale
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Solution: Mass loading?
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Solution: Gas reincorporation timescale?
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sSFR evolution with modified models

0 0.5 1 1.5 2 3 4 6
| | I | | | | LI
= Fiducial
1.0 } == Mitchelll4 reincorporation modification N
= Henriquesl3 reincorporation modification
- - ]',""t:v_',o
log(M, /M )=10.00
0.5 | .
i)
B
'?'a
O oof =
T
*
-
—~
~ —— ]
¥ —-05F" -
__—{-
-1.0 _/ T .
Pl I
— "’/—JT == P
PR - (Y/M,) o ™3t
-1.5 | - | | | | | |
0 2 4 6 8 10 12



log(dn/dlogh , /Mpc™ /dex ") log(dn/dlogh , /Mpc~ /dex ")

log(dn/dlogh , /Mpc™? /dex ')

I | | | I I | I I | | I I I _1
- T - _2
. 4-3
_ T4
S 4 Muzzin et al. (2013), 0.5<z<1.0 II 4 -4
Li & White (2009) - E Moustakas et al. (2013), 05<z< :
Baldry et al. (2012) ® ¢ llbertetal (2013),0.5<2<0.8 - 5
Bernardi et al. (2013) € 4 Santini et al. (2012), 0.6 <z<1.0 f
Moustakas et al. (2013), 0.01 <z<0.2 — #  Tomczak et al. (2014), 0.5<z<0.75 —
l l | | l l 1 1 | l l | l l l —ﬁ
1 I I I 1 I I I 1 I I 1 1 I
i z=1.8
E H-2
- 4 -3
4 Muzzin et al. (2013), 0.5<2<1.0 1 ¥ « Jd_a
1 Moustakas et al. (2013), 0.8 <z <]} + 1
4 |lbertetal (2013),0.8<z<1.1 1 1 @ 5
4 Santini et al. (2012), 0.6 <2<1.0 Iy i
8 Tomczak et al. (2014), 1.0<z<1.25 [
l | | | L | | | l | | L L | —6
1 1 1 1 1 1 1 1 1 1 1 1 1 1
z2=3.6
1-2
-3
7 -
RS
F  Mortlock et al. (2011), 2.5 <¥\ 3 %; +  Mortlock et al. (2011), 3.04> 5 4
4 Muzzinetal. (2013), 2.5<z<3\0 g 4  Muzzinetal. (2013), 3.0< 4.0:%E i 5
- - —4— _ - 'Y - -
e llbertetal. (2013), 2.5 <z<3. T @ llbert etal. (2013), 3.0 <z<W.0 . EL
#  Tomczak et al. (2014), 2.5<z 3 4 Santinietal. (2012), 3.5<2%4.5 T f
1 1 l l 1 1 | 1 1 l l 1 1 1 ¢ _6
8.5 9.0 9.5 10.0 105 11.0 115 128%B 9.0 9.5 10.0 10.5 11.0 11.5 12.0

log(M, /M)

log(M, /M)



Is the star forming sequence evolution
a constraint on feedback?

* Yes — but only if the basic picture of star
formation and feedback is correct in semi-
analytic models (questionable!)

— Key constraint on evolution in relative fb
efficiency for a common population of star
forming galaxies tracked over cosmic time.

— Star forming sequence normalisation does not
(necessarily) change with change in global
feedback efficiency. Galaxies move up/down
main sequence with change of global
efficiency.

. [
stroc M.

e @O0+ B(@))




Conclusions

* SAMs/cosmological hydrodynamic simulations have
problems reproducing the observed evolution in the
normalisation of the galaxy main sequence.

* Models naturally predict flat/rising SFHs for star
forming galaxies that are closely related to underlying
halo mass assembly.

 The current sSFR data implies that real SFHs are
peaked for star forming galaxies.

— The time of this peak is delayed with respect to the time of
peak halo accretion.



