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Table 1 Parameters for the initial setting

Name? G GL S SL

Dark matter halo

Viral mass (Maoo/10'° Mg) 96 96 12 12

Viral radius (Ra200/kpc) 160 160 80 80
Concentration (c) 68 6.8 83 83
Spin parameter () 0.03 0.03 0.03 0.03
Number of particles (x10*) 40 8 20 4
Softening (en/kpc) 0.50 1.10 0.24 0.53

Stellar disk

Mass (M, /Ma20o) 3% 3% 1% 1%
Disk scale length (rs/kpc) 305 305 16 1.6
Number of particles (x10%) 30 6 10 2
Softening (es/kpc) 0.10 0.22 0.03 0.08
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Table 2 Orbit parameters

Major merger

Orbit 1 (reference orbit)
Name  GGI11L GG12L GG11 GG12 GG13 GG14
(vr,v5) (0.9, 0.6) (0.9, 0.6) (0.9, 0.6) (0.9, 0.6) (0.9, 0.6) (0.9, 0.6)
(61,05) (0°,0°)  (180°,180°) (0°,0°)  (180°,180°) (0°,90°) (0°, 180°)

Orbit 2 (“more circular” orbit)

Name GG2IL  GG22L GG21 GG22
(ve,v5) (0.6, 1.1) (0.6, 1.1) (0.6,1.1) (0.6, 1.1)
(61,62) (0°,0°)  (180°,180°) (0°,0°)  (180°, 180°)

Minor merger

Orbit 1 (reference orbit)

Name GS11L GS12L GS11 GS12 GS13 GS14

(ve,v0) (0.9, 0.6) (0.9, 0.6) (0.9, 0.6) (0.9, 0.6) (0.9, 0.6) (0.9, 0.6)

(61,02) (0°,0°)  (180°,180°) (0°,0°)  (180°,180°) (0°,90°) (0°, 180°)
Orbit 2 (“more radial” orbit)

Name GS21L GS22L GS21 GS22

(ve,v9)  (1.2,0.3) (1.2, 0.3) (1.2,0.3) (1.2,0.3)
(61,65) (0°,0°)  (180°,180°) (0°,0°)  (180°, 180°)
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Fig.1 Orbits in major mergers for both prograde (black) and retrograde (red) encounters. The left panel

shows the reference orbits, while the right panel shows the “more circular” orbits. Solid lines and dashed

lines indicate the high mass resolution and low mass resolution, respectively.
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Fig.2 Time evolution of the stellar component of galaxy 2 in a major prograde merger (lower panels)
and retrograde merger (upper panels). The three times are the beginning, the first and second apocenter
time, respectively. Center crosses show the center position of galaxy 1. The color shows the stellar surface

density, and the scale of each panel is 320 kpc.
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Fig.3 The distance between galaxies and remnant bound mass fraction of galaxy 2 as a function of time
for both prograde (black) and retrograde (red) encounters in major mergers, with the reference orbit. The
dashed lines indicate the distances between two galaxies. The dotted lines show the evolution of dark
matter component confined by remnant bound mass, while solid lines show the evolution of stellar mass

confined by remnant bound mass.
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Fig.4 The evolution of the surface density profile of stellar component for prograde, retrograde, and

vertical merger (from left to right). The times used are the beginning and the first four apocenter times.
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Fig.5 Evolution of isodensity contours for prograde (up), retrograde (middle), and vertical (down)
encounters. The times used are the beginning and the first four pericenter times. The red circles indicate
the tidal radius.
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Fig.6 The same as Fig. 1, but shows the satellite orbits in minor mergers
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Fig.7 The same as Fig. 3, but shows the evolution of distance and remnant bound mass for satellite

galaxy in minor mergers. Arrows indicate the moment when tidal radius r; equals to stellar disk scale

length 7.
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Fig.8 The same as Fig. 5, but shows the evolution of isodensity contours in minor mergers
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Simulations on Disky Galaxy Merger

CHANG Jiang!?

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 University of Chinese Academy of Sciences, Beijing 100049)

AsstracTt We do a series of simulations, including different orbit parameters, merger
mass ratio, mass resolution, as well as different coupling of galaxy spin angular momen-
tum and orbit angular momentum, to test how the coupling can affect the merger time
scale, orbit property, tidal stripping, morphology evolution of stellar disk, and tidal
structure. We find that since the tidal stripping efficiency in earlier stage of retrograde
encounter is lower than that in prograge encounter, the retrograde encounter thus does
form a much smaller tidal structure. However, contrary to popular belief, the retrograde
encounter does not have a significant difference with the prograde encounter in merger
time scale, orbit decay, and even in global tidal disruption. Comparing with prograde
and retrograde, tidal radius plays a more important role in tidal stripping. The time
when tidal radius equals to stellar disk scale length can be used to identify the moment
when stellar disk is dramatically tidal disrupted.

Key words galaxies: evolution, galaxies: kinematics and dynamics, galaxies: interac-
tions, methods: numerical



