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1. Introduction

Dynamics and Isophote shapes of early-type galaxies
Slow and fast rotators

Boxy and disky early-type galaxies

2. Isophote Shapes of Field ETGs at z~1

No evolution in disky ETG fraction from z~1 to O

3. Summary



1.1 Dynamics of ETGs : fast/slow rotators
® IFS Survey of Nearby Galaxies

o ETG subclass: fast/slow rotators
. N NGC 4486 \»
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1.1 Dynamics of ETGs : fast/slow rotators

® IFS Survey of Nearby Galaxies Spin parameter A
0.13 0.39 0.65

o ETG subclass: fast/slow rotators
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1.1 Dynamics of ETGs : fast/slow rotators
® IFS Survey of Nearby Galaxies

Spin parameter A
0.13 0.39 0.65

o ETG subclass: fast/slow rotators
i . N NGC 4486 \»

Re[kpC]
(half-light radius)

0 % Fast rot
Rotation dominated Dispersion dominated 1“0/;" I1|0“ 10
= fast rotators = slow rotators mv(stellar mass) -

* Spin parameter A
*ETGs become dispersion dominated e = i FiRi Vi
with iIncreasing mass

S FiRi\/VE+ 02

Fi: flux, Ri: radius, Vi: velocity,
oi. dispersion at a spaxel i




1.2 Two Phase Scenario for ETG Formation & Evolution

Phase | (z>27) Phase |l (z<27)
Bulge formation In dynamical evolution
gas-rich processes gas-poor processes
= Fast rotators? = Slow rotators

ARLY-TRACK

ary inor merger

blue nugget red nugget

clump migratids

=>@=>O >

extended disk with clumps ‘ du: 'y star-forming bul J fast rotator Tadaki+14

= Evolution of dynamics of ETGs is expected in z<2
= We want to know dynamics of high-z ETGs



1.3 Isophote Shapes of Early-Type Galaxies: Boxy vs Disky

Boxy Disky

-

® Ellipse: x=a cos(0),y = b sin(0)

(a: semi-major axis, b: semi-minor axis)

® Fourier Expansion of Ar

Ar=X an COS(”O) + X by Sin(l’la)
= a4 < 0 : boxy
aq > 0 : disky

e.g., Bender&Mollenhoff 87
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1.3 Isophote Shapes of Early-Type Galaxies: Boxy vs Disky

® Ellipse: x=a cos(0),y = b sin(0)

(a: semi-major axis, b: semi-minor axis)

® Fourier Expansion of Ar
Ar =2 a, cos(nf) + X by, sin(nf)
= a4 < 0 : boxy
aq > 0 : disky

e.g., Bender&Mollenhoff 87



1.4 Boxy/Disky (as) as a Proxy for Slow/Fast Rotators

Boxy (a4 < O) Disky (a4 > O)

~ Dispersion supported ~ Rotation supported
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® Isophote shapes (boxy vs disky) can be used
as a proxy for dynamics (slow vs fast rotation)
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1.5 Redshift Evolution of Disky ETG fraction from z~1 to O

Mitda+1 7; Penoyre+17; Pasquali+07

: 2~ 0 cluster ETGs
1 : z~1 cluster ETGs

-+ 7~f) Simulation
- ¢ 7~] SIMulation

disky/total

® Simulation
evolution of fast rotator

fraction fromz~11to 0O

z~ (0 Pasquali+07

o High-z ETG _
0O High-; ETG (Corrected) ® Cluster observation

A Low-z ETG no evolution of disky ETG

10.5 11.0 11.5 12.0 fraction fromz ~1 to O
log (M, /M) = environmental effect?

= We investigate evolution of disky fraction in normal fields
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2. Isophote Shapes of Field ETGs at z~1

No evolution in disky ETG fraction from z~1 to O



2.1 z~ 1 Field ETG Sample from Five 3D-HST Fields

> 3451 galaxiesin 0.8<z< 1.4

® Quiescent galaxy selection
with UVJ diagram

® Stellar mass limit with
log(M::/M=)>10

> 1181 mass-limited quiescent galaxies —Field  105<los(M./M)

 Cluster KSp val=073

® Sérsic indexn > 2

> 923 Field ETGs

Sersic n



2.2 Measuring Isophote Shape Parameter a4

(D Determine isophote contours
w/ HST WFC3 F160W image

@ Fit ellipses with Fourier deviation

Radial profiles of a4 parameter
etc--- are derived.

_ _ radial profile of as
@ Get mean a4 from radial profile , S

Luminosity weighted mean
within 2 rpsr<r<2m

% rpsy - PSF HWHM,
rm: half-light radius

100Xa,/a

504060810 00204060810

rlarcsec] rlarcsec|



2.3 Dependence of a4 Parameter on Mass and Size

® No massive (log(M«/Ma) > 11.5) boxy ETG in z~1 field sample

® For lower mass ETGs, smaller galaxies are more disky with
larger a4 value
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2.4 Disky ETG Fraction at z~1 and O in Different Environment

Only two galaxies...

1.0 : 2~ 0 cluster ETGs
1 : z~1 cluster ETGs
0.8 af

@F‘ . 7 ~1 field ETGs
)
§0.6'

_— ¢ 7 ~ () Simulation

* %’ = : 7 ~ ] simulation

® Low mass ETGs

L
30.4-

Vp
Py disky fraction is consistent
A OZA 7~ 0 Cluster Y

In z ~ 1 cluster and field,

z~ 0 Pasquali+

~ 1 Clust :
:E z~1 Figlil = ® High mass ETGs
Too small sample for z ~ 1

0000 10.5 11.0 11.5 12.0 [iriskeimtk
log( M., / M ®) the simulation




2.5 Number density of Boxy and Disky ETGs

: z~1disky ETG
: 2~ 0 disky ETG

Mpc *dex )

3
70

: z~1boxy ETG
: 2~ 0 boxy ETG

® log(Mx/Ma) > 11
N of z ~ O boxy ETG

:. 2

Nofz~1disky ETG

- q_ O i O 1 0 ] 5 1 1 i O 1 1 . 5 = evolution from FR (disky)

to SR (boxy) may occur
log(M. /M )

Bundy et al., 2010 x our results
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3 Summary

® Introduction

- Dynamics of early-type galaxies: slow rotators vs fast rotators

o- Isophote shape (boxy vs disky) is related to dynamics

‘o- Evolution from fast (disky) to slow (boxy) rotators in z<1 is predicted

® QOur results

- No evolution of disky fraction in z<1 independent of environments
% Disky fraction for z~1 field ETGs in massive end is uncertain

- No evolution in disky fraction is NOT inconsistent with disky (FR)
to boxy (SR) evolution iIf the number density is taken into account.



