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OUTLINE

* Evolution of the Size-Mass Photometric Scaling Relation
* The LEGA-C Survey
* The Faber-Jackson Relation and Fundamental Plane at z~|

* Spatially Resolved Stellar Dynamical Structure at z~|

How do galaxies evolve after they cease to form stars?
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CANDELS (Grogin+| |, Koekemoer+1 |)
The Cosmic Assembly Near-IR Deep Extragalactic Legacy Survey

* HST near-IR imaging at ~0.18"” (distant galaxies are ~1” across)
e to depth H(AB)~27 (10° Mo in stars at z~2)
e 800 sqg. arcmin: sizes and shapes for several x10° galaxies




Evolution in the Stellar Mass — Size Plane
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LEGA-C: a VLT/VIMOS Public Survey

Large Early Galaxy Astrophysics Census (van der Wel et al. 2016)
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LEGA-C: a VLT/VIMOS Public Survey
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1442 spectra of z~0.8 galaxies
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The Faber-dackson relation
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The Faber-dackson relation
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The Fundamental Plane for 600 z~0.8 galaxies

Use of stellar surface mass density
removes stellar M/L induced tilt

For the first time we can measure
the tilt of the FP
at large look-back time

Previous works: van der Wel+05, Treu+05, Holden+ | 2, Jorgensen&Chiboucas | 3, Bezanson+ 15



Spatially Resolved Kinematics
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z = 0.68
Mstar = 4 x 100 Msol
SFR = 28 Msol/yr

Spatially Resolved Kinematics
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Velocity (dispersion) [km/s]
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Stellar rotation in massive, passive galaxies
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Spatially Resolved Kinematics
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Stellar rotation distribution
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Stellar rotation in passive galaxies

CALIFA: z~ 0 (Sanchez+12) LEGA-C: z~ 0.8
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The decrease in rotational support implies
significant merging activity

Previous work:
25 z~1 ellipticals (van der Wel+08)

2 z~2 lensed galaxies (Newman+|5;Toft+17) Bezanson, van der Wel et al. (2018)



Jeans dynamical modeling

\/202 + V?%) = Vins ~ 0, (cf. Cappellari’s talk)
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Jeans dynamical modeling

Free parameters:

e stellar M/L
e NFW halo

* |nclination
* Anisotropy
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Dynamical Structure of z~0.8 galaxies
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Dynamical Structure of z~0.8 galaxies
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Dynamical Structure of z~0.8 galaxies
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Dynamical Structure of z~0.8 galaxies
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Dynamical Structure of z~0.8 galaxies
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Dynamical Structure vs. Stellar Populations

z=0.8 (LEGA-C; van Houdt et al. in prep.)

0 (SAMI; van de Sande et al. 2018)
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Ratio of ordered to random motion (V /o),
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Flux [10 ergst cm™2 A 1]

°

Flux [107Y ergst cm~247!]

Flux [107¥ erg s~ cm~2 A!]

30 — Obs. Spectrum — Obs. Spectrum I X2 = 1.29' log(M,, prr[Ms]) = 10.7 ID: 131869'
[l — Model E(B-V), = 2.39 log(Lpr{Ls]) = 10.7 z2=0.72 — 40H _ yodel E(B-V), = 2.18 log(Lgr{Ls]) = 10.7 z=0.73
E(B-V), = 0.01 a<aw> [Gyr] = 0.70 T E(B-V), = 0.06 a<aws [Gyr] = 5.03
°<
20} f N Ao A s AL
hot A | £ 0 I WRYASW, M“‘v\.’ & '\3"/‘“ ! VWY y
10 (M VA 1/
q ‘
ol
oster an asn talk b)’ ~ A, |
—20} of Universe [Gyr]
— Obs. Spectrum ° ° -9 ID: 108361
— Model .8 z=0.62
FISCIlla AUKE 3
A A AL o 4“4**:/\/
YATaLY (Chauke, van der Wel et al. 201 8) prvE e
[}
50 )
0| 5o 3 o
0 2 4 6 8 - % 2 4 6 8
- Age of Universe [Gyr] —-20¢ Age of Universe [Gyr]
— Obs. Spectrum x?=2.46 log(M, zzIM,]) = 10.0 ID: 111932 — Obs. Spectrum ' ¥ = 2.54 log(M.. pz{Mo]) = 11.1 ID: 211736
—  Model E(B-V), = 0.23 log(LariLo]) = 11.3 z=0.63 — —  Model E(B-V), = 0.53 log(Lprfls]) = 11.1 z=0.73
E(B-V), = 0.10 a<aws [Gyr] = 1.08 T 60| E(B-V), = 0.08 a<aws [Gyr] = 5.13
o
)
1S
50 v
»
o
—
= ()
2 100} 7
s o
ol ; 50} :
5 L X
0 2 4 [
Age of Universe [Gyr] —-20} Age of Universe [Gyr] 1
3800 4000 4200 4400 4600 4800 3800 4000 4200 4400 4600 4800

Reconstruction of Star Formation Histories

x% =1.45 log(M., pr[M]) = 9.5 ID: 96312

Rest-frame Wavelength [A]

Rest-frame Wavelength [A]



Flux [107 erg s cm2 A 1]

Flux [107 ergst cm~2 A 1]

Reconstruction of Star Formation Histories
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Summary & Conclusions

How do galaxies evolve after they cease to form stars?

Answer:
Substantially, loosing 30-50% of their rotational support
between z~0.8 and the present

This is direct evidence for the "dry’ merging scenario
invoked to explain size evolution




