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Globular Cluster NGC 60093
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« Local: Open Clusters(~103M,).
Globular Clusters(~10°M,)

« Extragalactic : GCs, Young Star
Clusters (1043M )
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Numer_ical studies_on SC_formation
in merger simulations

e SPH simulations with an isothermal ISM of ~104K:
Bekki & Couch (2001),Li et al.(2004)
— HARRERAEZES =L —2 3> ERFDETIL(Barnes &
Hernquist and Mihos & Hernquist)
- T—2XEBEE >~10M,, EFIEFER(CKERITS T RTH
RN dE9TB

e  Sticky particle simulations with SF and FB (Kick):
Bournaud et al. (2008)
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Realistic modeling of the ISM
based on high-resolution
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Merger simulations

e Two equal mass galaxies (10''Mg)
— Parabolic orbit

Star formation, Typell SN

e Gravity, Hydrodynamics, Radiative cooling, FU ‘. j

4.. o000 (N J

e ISM: a wide temperature range (101-8K),
thanks to high mass resolution

e SF: Schmidt law@n,>100 cm-3,
T,,<100 K,V -v<0
— dp*/dt — C*p as/tdynocpgasl'S; C*:OOBB
e SN: 1051ergs/iSN, thermal energy form
See Saitoh et al (2008,2009)

*CLESWI20pE ° 000 AU 0 BUBHVUD® ° ° BUAUYA® ° ° AHHBUL® * B XAV AL 0020 et

Middle/20pc 29680000 27860000 1218344 601656 7.6 x 10° M- 20 pc
High/20pc 118720000 111440000 4872798 2407202 1.9 x 103 M. 20 pc
Low /5pc 7420000 6 965 000 304 494 150506 3.0 x 10 M D pc
Middle/5pc 29680000 27860000 1218344 601656 7.6 x 10° M. 5 pc
High/5pc 118720000 111440000 4872798 2407202 1.9 x10% M. D pc

Middle/1pc 29680000 27860000 1218344 601656 7.6 x 10° M. 1 pc
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Parallel N- body/SPH code :
ASURA

- CE58(C99) + MPI
. 715528l : Orthogonal Recursive Bisection

« E/7: Parallel Tree+GRAPE

— Hardware accelerators : GRAPE-5/GRAPE-
6A/GRAPE-7/

o 7it{® : Smoothed Particle HydrodynamicsiE

- KEITRS: Leap-frog + JMIZBGREIZI Ak
+Time-step Ilmlter(Saltoh & Makino 2009)
+FAST (Saitoh & Makino 2009)



Simvtation of galtaxy—galtaxy metrger
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— Filament mass:10°Mg,
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Brown: cold gas, gas, b éyellow ‘ |
Simulation:Takayuki Saitoh, Vlsuallzatlon Takaaki Takeda
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“Starburst” at the first encounter
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Star clusters
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The high resolution run with 5pc
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Stellar mass [Mg]
e Nsc(5pc) >> Nsc(20pc)
o KES=AIIE “~-2"
- HUVEMROEEZ[RINDEE—E (e.g.,Whitmore 2003)
- BEONRT—ILTY —134iE 7z RIR(ElImegreen 2006)
- KBS TEZ/ZMDARsIkFIsUL(JZTZ UBR < 1pc run)
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Star clusters : t~490Myr

50pcC

Star clusters
at 490Myr:
~50Myr after
the formation
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(Whitmore+1999)
-  BENEERMBIETIIEEICRASDOD TS
. BUVLSZSEEHZE(Binary/Multiple rate ~1/2-
1/3 @ Larsen 2004)
- BEERERPOER(I/INAFUPLIILFILY NIRRT
- EBHNE=EREH(Zhang&Whitmore+1999(i)
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