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Can mergers account for the size evolution of

compact quiescent galaxies?
Many massive quiescent galaxies at high redshift have much smaller — |
radii — a factor of ~5 at z~2 — than comparable galaxies today [1]. = 10¢ 1] 95
Early compact galaxies may naturally form as a consequence of greater E F";
gas content and thus more dissipative mergers [2]. But the absence of = ‘1O'OE
comparable galaxies at low redshift [3] implies that these compact Y 1059
“nuggets” must grow in size substantially. = a0
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mergers as the most viable explanation. Similar-mass (“major”) log Stellar mass
mergers alone are insufficient, being both too stochastic and Fig. 1: Size growth of massive galaxies from z=0.4-2.5. At each epoch,
inefficient as a means of expansion [4]. Minor mergers are thought to qu;'esc.en;galgﬂis (red) are the most COm};;lCtl} ani tgﬁ size of the Scflnalllest
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Searching for Satellites Size Evolution from Mergers
| = Using WFC3/IR imaging = To convert the mass in satellites to a merger rate, a timescale 1s
My I in the UDS and GOODS-S required. Below we assume T=800 Myr based on simulations in
) . | CANDELS fields, we Lotz et al [5]. With this timescale the mass growth rate from
mél ““ | searched for close mergers nearly reproduces the evolution of the mass function [6].
Mo/ Mg, = 1/8 neighbors to massive = The typical size growth per merger is estimated as Alog R/Alog M
h | (>10'° Mg) quiescent ~ 1.5, based on simulations in [7].
Y { galaxy hosts at 1 < z < 2 . .
dohift and P ol ___""=....| within 10 < R < 30 kpc/h = We can then evolve the 2 < z < 2.5 quiescent galaxies forward and
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gfojn A Sp‘(’lf’e_egaseg > 4_(; o \fum]  ° annuli and the same check. that they move to occupied regions of the mass-size plane at
photometry e R E Sl a sufficient rate. Mergers may account for the size growth of most

compact galaxies, if their descendants are also among the most
compact at each redshift:

= After subtracting chance alignments, (21+4)% of the host sample is

assoclated with a nearby galaxy of mass ratio >1:10. The mean stellar TiMe = = = = = e e e e e e e >
mass in satellites as a fraction of the host is 0.070 + 0.013. = [T T T T T T gos
e} 20<z<25 1.56<z<20 1.0<z<1.5 0,4<z<1.0 g
© 10; ¢ —
Z I o. q)
............... e ' ° ¢ 7] o - 2
0.25[ 0.20[ ' ' ' ' _ m .o . Tl L e .. 114106 <
- Real - b ° ¢ LAY R -
cqé) 0.20 N % I i Randgran _________ -c_; ° o °® o ° ..: . ® :./ ..0.2.;?‘. 0.‘...0 -
E=R = B - (O - ° X 0,0 °..® gl s, @)
=< E% 015_ ] et .‘ Py ®® ..: o.’/ o‘).. Te® (.‘,/
= "9; I | ] v *e 2 °...~'.',/ ¢{ .6'3“ ¥ e b0:..8 0.4 gJD
8% 0.15 ] 8% 1 > 1 .:'o E,:".C’//' o’ 8g® / * o ® ‘/ <
fGL) c & 010' vz , , N e 8 .0‘6’ './/.: / —
= 5 0107 % _ O .o ..‘ T FeCe 2o o /\
.cf).: 010 7] 5% - Lo~ 1 G v ’ ) f CQDD
=8 50 7 o ¢ ? 02 <
S c [ LALLL — | o eV .
g _Eé 0.05|- LLLS _ 10.6 11.0 11.4 11.8 11 114 11.8 11 114 11.8 11 114 11.8
° TRl LL L log Stellar mass
0'091_0 Yy 09 s o 0-0?1 T T T T T Ty ok Fig. 3: Modeled size evolution of massive, quiescent galaxies. Black points in
A 2/(1+2) | | Alog My, | | each bin show the 2 < z < 2.5 population evolved according to the mean merger
Fig. 2: Fraction of massive, quiescent host galaxies with a close neighbor rate; arrows in each panel indicate the magnitude and direction of the shift.
within a given redshift (left) or stellar mass (right) range relative to the host, as
compared to random apertures (dashed). “Close pairs” are required to have a = Key uncertainty is the merger timescale: if instead T=2.8 Gyr,
stellar mass Zat;f 0.1 < Jl\lg/Mhost < 2 Ther‘lel is a clear exgzssh of galaxles as in Kitzbichler & White [8], then >1:10 mergers are much rarer
proximate to the host sample; many of these will soon merge with their host. and have little role in the observed size evolution.
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If the latter is true, a correlation between size and age log Relative size
at fixed mass i1s expected, with the oldest galaxies Fig. 4: Stellar age of massive, quiescent galaxies
being the smallest. This is indeed seen at z~0 [9] and at 0.4<z<1 versus residual size after dividing out
is also visible in the present sample to z~1 (right). mean trends with stellar mass, redshift, and SFR.
The most compact galaxies are the oldest.




