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Research on the maintenance of the warps excited in the galactic disk surrounded
by prolate halos
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We investigate, using N-body simulations, the maintenance mechanism of a
warp which looks like an integral sign with one end of the outer edge bent upward and the other end
bent downward when the disk of a disk galaxy is viewed from edge-on. As a consequence, we have
found that if the dark matter halo surrounding the disk is prolate like a rugby ball, and the disk
is inclined with respect to the equatorial plane of that halo, the excited warp is maintained for

about the age of the Universe owing to the torque that is constantly exerted to the disk from the
halo.



20 30
50
N
10
N
N
) N
() (b)
T T 10° — T 3
i ] F Nyig= 6,400,000 ]
5| NhatoNaisk =5 " | L N:slk=32,0()0,00() ]
10° = @ SCF-FDPS (9=0.5) A o I alo ]
E - p E S @ SCF-FDPS (§=0.5)
A tree only (6=0.5) . 4 R
[ e scrFDPS(6=03) * . 7 r ! Atreeonly(6=05) 4
L 2 smiae0s) o 7 - . ® SCF-FDPS (6=0.3)
i y(E=02) « g i 102 A A treeonly (6=03) —
g. = E & % B
2 10! | — ] r ]
3 1 3 :
g f 18 [
10 £
10° E E
10—1 vl ol 1 | 1 | 1
10° 10’ 108 3 10 100 300
N=Nyisk+Nhalo Neore
1. N N
1 CPU
5 (b) 1
640 3,200 (c)64

CPU

(©

30

cpu time (sec/step)

I T T
A_,A——»AA—A»—A—>*—A‘;‘f0-043
N=30,720,000 b
@ SCF-FDPS (6=0.5)
A tree only (6=0.5)
@ SCF-FDPS (6=0.3)
A tree only (8=0.3) -
sEAAT Al '“";fo,oal ]
o7 i
e 041
L | !

0.03

CPU

0.1
F=Naigd NisicNato)

0.3

(a) 64

=Y



SCF 1
CPU
3 1
Y}
)
2
1 N
2 10,001,920 240,046,080
30°
100
3

t = 600 t = 1000

t=50 t=100
10
5
z 0
-5
-10

-0 -5 o 5 10-10 -5 0 5 10-10 -5 O 5 10-10 -5 0 5 10-10 -5 0 5 10

2. 30°
100 4.1x 1010
2.6 kpc 9.77x 106
z=0 Xy
t=1000
. 3. t =1000 Xy
Xy yz X
X

yz

y x

-10-5 0 5 -5 0 5
x b4

1) S. Hozumi, K. Nitadori, M. Iwasawa, “A Fast N-body Code for Simulating Disk-Halo
Systems”, Astrophys.d., 2023, V0l.948, 29 (10pp)



Hozumi Shunsuke Nitadori Keigo Iwasawa Masaki 948
SCF-FDPS: A Fast N-body Code for Simulating Disk?Halo Systems 2023
The Astrophysical Journal 29 29

DOl
10.3847/1538-4357/acbeab

FDPS-SCF: N

2022

Shunsuke Hozumi

A Fast N-body Code for Simulating Disk-Halo Systems

Challenges and Innovations in Computational Astrophysics IV

2022

Shunsuke Hozumi

SCF-FDPS: A Fast N-body Code for Simulating Disk-Halo Systems

2023




Shunsuke Hozumi

SCF-FDPS: A Fast N-Body Code for Simulating Disk-Halo Systems

34th IUPAP Conference on Computational Physics

2023

SCF-FDPS: A Fast N-Body Code for Simulating Disk-Halo Systems

2023

(IWASAWA Masaki)

(10650038) (55201)

(NITADORI Keigo)

(80600824) (82401)







