. . " L] “» (]

FARLY-TYPE GALAXY-SHAPES AND SIZES OUT TO Z=3

- - - L] -

FROM CANDELS & 3D-HST

"~ Arjen van derWel

Max Planck Institute for Astronomy (Heidelberg, Germany)




CANDELS & 3D-HST

Grogin et al. (201 |); Koekemoer et al. (201 1)
Brammer et al. (201 2); Skelton et al. (2014)

CANDELS (Faber & Ferguson)
e Multi-Cycle Legacy Program -- 902 orbits
e NUV -- NIR imaging over /88 sqg.arcmin./ 5 fields

3D-HST (van Dokkum)

 [reasury Program -- 245 orbits
e optical/NIR grism spectroscopy of 4 CANDELS fields

3D-HST
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e Multi-Cycle Legacy Program -- 902 orbits
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3D-HST (van Dokkum)
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e optical/NIR grism spectroscopy of 4 CANDELS fields

For this talk

B 800Nl des a0 <=7 < 3

* with robustly measured half-light radii (van der Wel+12; van der Wel+14)
* redshifts, stellar masses, colors (Skelton+ 14, Momcheva+ in prep.)
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for star formation

Stellar masses and SFRs from SDSS+WISE
(Chang, van der Wel, Da Cunha, Rix, in prep.)




Evolution of the size-mass distribution
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Evolution of the size-mass distribution

1.2 <z <2 (Cimatti+08) 2 <z <25 (van Dokkum+08)
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* Stellar mass - halo mass relation has a constant, positive slope
R oc M~ at all z, flatter than R o¢ M!/3 for constant M«/Mhalo
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F oS0 6) of all stars formed since Z — 25Nz

Muzzin et al. (2013)
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F oS0 6) of all stars formed since Z — 25Nz
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Farly-type (quiescent) galaxies
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Co-moving number density evolution of compact early types
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Co-moving number density evolution of compact early types
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Disk-like quiescent galaxies at z ~ 2
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van der Wel+ [ |
(also see McGrath+08)




Evolution of the 3D shapes of early types
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q (projected axis ratio)
Chang, van der Wel et al. (2013b)

also see
Holden, van der Wel et al. (201 2)
Chang, van der Wel et al. (201 3a)
Bruce et al. (2014)



Evolution of the 3D shapes of early types
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Evolution of the 3D shapes of early types
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The majority of massive early types at z > |
are flat/disk-like, with intrinsic ¢/a~0.3

also see
Holden, van der Wel et al. (201 2)
Chang, van der Wel et al. (201 3a)
Bruce et al. (2014)



Evolution of the 3D shapes of early types
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The merger origin of massive galaxies

~ | Ok galaxies at z ~0.06 early types from SDSS

van der Wel et al. (2009)
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The merger origin of massive galaxies

~ | Ok galaxies at z ~0.06 early types from SDSS
@

0.8

Beyond 2x10'" Mo all galaxies are round

Mergers are the only way to grow beyond 2x10'' Mo



Conclusions

* [he size-mass relations of early- and late-type galaxies
differ strongly In intercept and slope at all redshifts

* Newly quenched galaxies at z~2 are compact and disk-like

e Subseguent evolution builds up extended envelopes and
destroys the disk-like structure







How are sizes and shapes measured!

Elliptical Sersic index = 5.9 Residual = 11%

Sersic index = 1.4 Residual = 21%

GALFIT (Peng+10)

i e
Sersic profile:  =(r) = Z. exp (—b,,, (1) ~1 ) ;




Quiescent galaxies inatz =1.6 - 2

e () kpe stellar mass ~5 x 10'° Mo

T

Koekemoer+| | (F814WV, FI25W, FI 60W)
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Stellar rotation curves of z ~ | galaxies

van der Wel & van der Marel (2008)
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