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This talk

* How was this formation history measured?
* \VWhy do we believe It?
* Along the way: a few recent results

* Bonus part









Estimating galaxy masses ...

Stellar Population Synthesis modeling

* Single/simple stellar populations (SSPs):  Slide from C. Conroy
M; (@)
S(I,Z): (I)(M,)A[L(M,,Z,t),T(M,,Z,t),Z] dMI

]
M; IMF x spectra(stellar mass)

\—> star clusters

Widely used models:
Bruzual & Charlot (2003); Maraston (2005); PEGASE (Fioc & Rocca-Volmerange (1999);
Starburst99 (Leitherer 1999);Vazdekis (1999)



Estimating galaxy masses ...

Stellar Population Synthesis modeling

* Single/simple stellar populations (SSPs):  Slide from C. Conroy
M; (@)

S(Z*Z): (I)(MI)A[L(MI*Z*Z)*T(MI*Z*Z)*Z] dMI

M IMF x spectra(stellar mass)

\—> star clusters

* Composite stellar populations (CSPs):

N

Integrate over

SFR x SSP x dust
stellar ages t’
galaxies

Widely used models:
Bruzual & Charlot (2003); Maraston (2005); PEGASE (Fioc & Rocca-Volmerange (1999);
Starburst99 (Leitherer 1999);Vazdekis (1999)
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Stellar population (mass, age, Z, ...)
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Estimating galaxy masses ...

from kinematic measurements
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taken from R. Davies' slide



Estimating galaxy masses ...

Dynamical modeling
Velocity

Velocity dispersion

. i

Kinematics

|

Model of stellar orbits

Gravitational potential (mass)



't doesn't have to be complicated...

‘Cappellam et al. 82006)| T 0| -
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comparing dynamica

Stellar mass

125}

10.0f

12.0f
11.5f
11.0}

10.5}

The ultimate test...

- v ] L L} L} L) l

I GM,,, =

L] L] L) L] l ] L L] L l L) L) L) L] I L 1 L] L]
2
An) oy R,

p -

: | y=a(x-11)+b,,

7 a= 0.92+0.009
/ Taylor et al. (2010) b, =-0.23 +0.005
bl BT 4 grgap- -l

"111 11111111111[

lOO 10.51 {I.O 11.15‘ {2.0 125 13.(1)-
Dynamical mass

|

and stellar mass estimates



Dynamical structure

Shape ~ rotation/diskiness
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Rotation parameter

Dynamical structure
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he shape distribution of early-type galaxies

van der Wel et al. (2009)
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he shape distribution of early-type galaxies

van der Wel et al. (2009)
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How about masses at high redshift!

Deep spectroscopy from ESO’s VLT and high-resolution imaging from HST/ACS:

[ [ | [ [ [ | [ [ [ | [ I [ [ I [
| CDEE—1 (=1 CieE)
| | | | | | | | | | | | | | | | | | |
3600 3800 4000 4200 4400

1.5

0.5

0

| CDFS-2 (2=0.964)

T

3600 3800 4000 4200 4400 4600

Wavelength (Angstrom)

van der Wel et al. (2005)



—_

>
=
)
-
QO
O
% 0.5
=)
Ll
0

- CDF'S—1 (z=1.089, g

1.5

0.5

ol TN
7 e a0 S, B
| | | | | | | | | | | | | | | | | | | O

3800 4000 4200 4400

How about masses at high redshift!

Deep spectroscopy from ESO’s VLT and high-resolution imaging from HST/ACS:
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Stellar mass

Stellar masses vs. dynamical masses at z = |
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No evolution in shape distribution of early-types at z < |
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Massive early-type galaxies at z ~ 2 are small
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Massive early-type galaxies at z ~ 2 are small
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Stellar masses vs. dynamical masses at z = 2
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Compact, massive early-type galaxies at z ~ 2 often have prominent disks
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Farly-type galaxies evolve In size gradually
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sSummarizing ...

* Interpretation of high-z galaxy observations is robust

» This is thanks to the complementary approaches of
dynamical measurements and observationally cheaper
photometric measurements



STAR

Bonus part:

BURSTING

DWARF GALAXI

a recent result based on

HST imaging/spectroscopy
(van derWel et al. 201 1)
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Slitless grism spectroscopy
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4 confirmed wrth WFC3 grism spectroscopy
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4 confirmed writh WFC3 grism spectroscopy
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Why are these interesting!
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Why are these interesting!
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Significant contributors to Sk in dwartf galaxies



Studies of local dwartf galaxies:
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The new observations imply ...

-
‘

Many or even most stars In present-day dwarf galaxies
may have formed in strong, short-lived bursts at z > |
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