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Effects of feedback on
the morphology of galaxies

L=0.097 Mpc 2=63.75
2263.75
9

< <
\ \
N\
\ \ L=0.097 Mpc
With (strong) feedback Without feedback

Thacker Couchman 2001

See also:Sommer-Larsen+2003,Robertson+2004,0kamoto+2005,
Governato+2007,2008, Mashchenko+2008
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Higher resolution than 10°M !
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Conventional simulations
of galaxy-galaxy merging

o EFFR(1067M,)
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Shock-induced SF model

% @ O

d .dt=C. " MAX(dU/dt,0)m

n=1.5, m=0, C,=0.025

n=1, m=0.5, C,=0.5

e First encounter "Cdstarburst |

o LMD =SF regions :

=3 i
073k

Barnes 2004 MNRAS




Merger simulations

e Two equal mass galaxies (101M )
— Parabolic orbit

o Gravity, Hydrodynamics, Radiative cooling;
FUV, Star formation, Typell SN |
— =20pc
- Z=05Z

Mass of euchﬂcomponent.
Moy = 10" Mg .
Myiouar disk = 4-8 x 10°Mg

9

Number density [n, cm™] . .
L (e . 10 ML 6930000 341896 148104 3x 10% My

B 8 M2 13860 000 683678 296322 1.5x 10 Mg

Saitoh+2008b PAS] : M3 27720000 1361012 598988 7.6x10° My




Simulation of galaxy-galaxy merging

Green: dense gas, brown: diffuse gas, white points: young stars
Vicualization Talkaalki Talkeda
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"Starburst” at the first encounter
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- E The HI Nearby Galaxy Survey (THINGS) o &
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e Wada & Norman (1999,2001), Wada (2008)
- ISM #81&. L. EFk. T —R/)\v o
e Tasker & Bryan (2006,2007)
- ISM #8&. EEEk. T+ —R/\v D
e Wang & Abel (2007)
- ISM, %5
e Susa (2008)
- IRgYENXETE
e Robertson & Kravtsov (2008)
- DFERK D FERNERRK
e Agertz+(2008)
- ISM #8&. &Lk, EFEk. T —R/\v o
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AMR galaxy simulations

e Cosmological simulation (FFE12% <730\

- Kravtsov (2003) z=4ZFK C Imin=0.26kpc
— Kravtsov & Gnedin (2005) z=3&C Imin=0.26kpc
— Joung+(2008) z=33&C Imin=0.84kpc/h
— Gibson+(2008): X% z=0F T Imin=0.3kpc/h

e zZ=0FTREULUZRM®D AMR GF simulation (TE\EM.C.72: L)
e fI17ER5A simulation (ISM #E(LISES)
— Tasker & Bryan (2006,2007)

e Star formation and feedback

— Tasker & Tan (2008)

e Molecular clouds formation and evolution

- Wang & Abel (2007)
e MHD
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AMR simulation by Joung+ 2008

e CDM simulation V=27.3/h Mpc3, Lmin = 0.84/h kpc
comoving. z=3&F C
— Computer: NCSA Tungsten Dell Cluster(?)
— Code: ENZO

r (hm_kaC)

ARM 25 AIEHNENSFE L
EWVWSDIF TSR
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Euler XF— /AT GF 159 3RDRX

e Time step &l
- At = CAX/V : AX =XAwvZ2 354X, V ~200km/s
-SSR F—A
o At = C AX/V, : V, ~10km/s(REEY)
o FBEHLBEX
- —JE30000Aw =1 @R=5kpc(Ax=1pcC)
o 1074 T20004 W = 1 (Ax=1pc&V=200km/s)
- mx)\Xi — /N7 (%/Urd\d)%AMR(ng =9 DD ?)
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