2021 £ L AREHEETE
B e Rb iR

Td-Sas 160011

SR PRI F

fe@ ¢4 4 SPH #3813k i sagph s 2 AR FE &
FLAE B2 MR

WHREE g8 -84

RAER L4 22AFRY R
hEREF ERp
Tge st MEF

Mtie MR R hpidE - B aufgdhd  ATIREE K LN




RAFRGH PR RFE R F o E AR R B PR B

=

I

S ETREE T EEL % Y I AR AR AT S AR A

—N

TERMEAEY PR BB RN e B o R 2F R

BHER bR TR $ o RA L (Ser g



IS

B H IR RSS2 2os b PR EEAVIERE - BRI E S LI EAHEE
b~ BEEEROMZENERERZME BT - AR A2 S e At
BB R RNV EREREZE Y — » #2L SPH HEHE e 2 Z el /o 52 Al
MERAVZE o HIEBL A EEN - DUEIC A 28 B -
TRIBTAEEGT IR - SRR B A E B S (RBSHENT) > ELL
b ~ PG ARSI 0 FELLUR 180 FERFERC & B B ELEIThIRE - &2
REFE R BAZ R RG] 2 % - FEIREhiifEly - S hefdah AT 2R el - WG e
B/ > UG E P TEEE T BRE BB AR & -
ATt SRR 1R B AR lh oy i SRS 0 B 180 FElaisk - mI AR BRI
B2 2l A R - R - ATE DR ELE R 208 bl oSS UEtE - T iR
e 2 2B BRI 2 -

Hmm

o



Abstract

[ present a new variable that could cause huge difference in Spiral Galaxy Collision. By
using Smoothed-Particle Hydrodynamics (SPH) simulation, I have figured out the Angular
factor plays an important role in spiral galaxy evolution. I simulate how it could affect
spiral galaxy with direct and indirect collision, and the influence along with other factors,
such as mass ratio and initial relative velocity. My goal is to analyze how it could change
the result of the collision dependently and independently, and after all came up with a
method to classify galaxy collision.

DAA, Velocity dispersion, Disk-Bulge Ratio, and the distribution of the semimajor axis
are four key parameters described in this paper. In the case of direct collision, to create a
near-spiral galaxy (high DAA, low Disk-Bulge Ratio, and low Velocity Dispersion); the
initial “Collision Angle” of both galaxy has to be 0 or 180 degrees and has to be
similar, the “Angle Between” also has to be 0 or 180 degrees, the mass ratio is between
2 and 5, and the initial velocity should over 196.8 km/s. In the case of indirect collision, to
create a near-spiral galaxy, the disks have to be paralleled and also paralleled to the
collision plane, both initial rotational axes should be near to the velocity axis, and the
impact parameter should be high.

After the simulation, an interesting phenomenon of the uneven distribution density of the
after-collided galaxy semimajor axis. The result shows that 95% of the semimajor axis 1s
distributed at the area of 0 or 180 degrees from the collision axis. Through this result, I
can use 1t to estimate the collision axis of an Elliptical galaxy since most of these galaxies
are formed by collided spiral galaxies.

After all, through this paper, I use the results from above to create a galaxy merger
morphology judging in its disk-bulge ratio; also a method to estimate the collision axis of

Elliptical galaxies.
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