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Fig.1 The distribution of galaxies in the (U — V) est vs. (V — J)est diagram (1 < z < 3). The solid lines
correspond to the color criteria from Muzzin et al.[”] (U-=V=13,V—-J=1.5, and
U -V =0.88(V—1J)+0.59).
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Fig.2 The distribution of Sérsic indexes of galaxies for different redshift bins in the (U — V),est vs.

(V — J)rest diagram. Different values of Sérsic indexes are plotted in different colors. The number of

galaxies, and the fraction of QGs and SFGs in each redshift bin are respectively shown in this figure.
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Fig.3 Examples of three general morphological types from visual inspection. Top: spheroid, middle: disk,

bottom: irregular. Values of G and My, are shown in each stamp image. The size of each image is 4"" x4"’.
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Fig.4 The distribution of visual morphological types of galaxies for different redshift bins in the
(U = V)rest vs. (V — J)rest diagram. The red diamond, green square, and blue triangle represent spheroid,

disk, and irregular galaxies by visual inspection, respectively.
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Fig.5 Distribution of galaxies in the Mso vs. G plane. The SFGs are plotted in blue color, while QGs
are in red. Spheroid, disk, and irregular galaxies which are classified by visual inspection, are plotted in
diamond, square, and triangle symbols, respectively. The solid lines represent the defined criterion of

nonparametric morphology (G = 0.125M5¢ + 0.8).
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Fig.6 The effective radius vs. stellar mass diagram for our sample. SFGs are plotted in (a) and (b)
panels, while QGs are plotted in (c) and (d) panels. The solid lines represent the fitting curves for late
type galaxies (LTGs) and early type galaxies (ETGs) at z ~ 0 from Shen et al.['}],

5 B4

ST CANDELS-COSMOS ¥ £ 3 Bt il s s, R i B (M, > 10195 M),
BATET —MRaB (1 < 2 <3) KRRARFEAR, FEAETE 362 NME R, XEYIHA
HST WFC3 I 414 (F125W Fl F160W) f 73 # Z6 (ROMLI £c i, FAT T T A 4548 o3 A1 o
MR FR LU /N 22 S T e AN ) R R LG AT I, AT LR AR AE 1 < 2 < 1.76
O R R, FATRIH F125W 3 BOW I ZH 6 50 e AT TS 25 M REAE. 10 T 204
SIATE 1.76 < z < 3 XN, TES T EdE 2k B F160W 3B, RIFEAT R R
(9B 5 AT 90 68 A 5 1 AR R IR 24 BE (M ~ 5300 A).



5 # 7B & COSMOSHH 4088 K i B AL R TS50 B 5% 433

T T T T T T T T
10.0 F UVI(QGs): 7, o= (14z) 1134018 + UVI(SFGs): r, o<(1+z) (055009 4

2
=< 10F +
)
® Shen et al.'"' ETGs @® Shen et al." LTGs
n>2:r, oc(14z) ©712032 n< 2 r, o< (14z) 028:007)
0.1||||||||||||||||||||||||||||||| PRRTEETIRT N SR U ST SN W ST S U U U SR U U N Y
00 05 10 15 20 25 3.0 05 1.0 15 20 25 3.0
z

K7 KBa (M. > 10"0° Mg) BRI (ro) MABINELER. WA REBRN T SRR ARLBXIAN r,
HIHE, L6k (QGs) MUEMLL (SFGs) XXM RIS, SRENTE QL MRS RGN IR AL
IIRARGENS KA [FIZEA AL RO/ RELL RS BRI AL G &

Fig.7 Evolution of the effective radius (r.) with redshift for the massive galaxies with estimated stellar
masses M, > 10'0-° M. The median values of effective radius of QGs and SFGs in each redshift bin are
represented by red and blue squares, respectively. The red and blue lines are the best-fit curves
respectively for QGs and SFGs in our sample. The green and cyan lines represent the size evolution with

redshift for different divisions of QG and SFG samples, respectively.
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Morphological Classification of High-redshift Massive
Galaxies in the COSMOS /UltraVISTA Field

FANG Guan-wen!  MA Zhong-yang?3  KONG Xu?3

(1 Institute for Astronomy and History of Science and Technology, Dali University, Dali 671003)
(2 Key Laboratory for Research in Galazies and Cosmology, Chinese Academy of Sciences, Hefeti
230026)

(8 Department of Astronomy, University of Science and Technology of China, Hefei 230026)

Asstract Utilizing the multi-band photometry catalog of the COSMOS (Cosmic Evo-
lution Survey)/UltraVISTA (Ultra-deep Visible and Infrared Survey Telescope for As-
tronomy) field and the high-resolution HST WFC3 (Hubble Space Telescope Wide Field
Camera 3) near-infrared imaging from the CANDELS (Cosmic Assembly Near-infrared
Deep Extragalactic Legacy Survey) field, we present a quantitative study of the mor-
phological classification of galaxy for a large mass-selected sample. Our sample includes
362 galaxies within photometric redshift 1 < z < 3 and stellar mass M, > 10'%5 M.
The results from the rest-frame (U — V) vs. (V —J) (UVJ) colors classification, visual
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inspection, nonparametric morphology analysis, and structural parameters study are
in good agreement with each other. Quiescent galaxies (QGs) classified by UVJ colors
generally have larger Sérsic index (n) and Gini coefficient (G), smaller size (1) and
moment (Msg), and they are visually compact. While star-forming galaxies (SFGs)
are reversed. In the meantime, we explore the size evolution with redshift for various
divisions of QG and SFG samples, and confirm that both of size will enlarge with time,
but QGs are rapider than SFGs. Moreover, we find that the choice of division between
QGs and SFGs (i.e. colour, shape, morphology) is not particularly critical.

Key words galaxies: evolution, galaxies: fundamental parameters, galaxies: structure,
galaxies: high-redshift



