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formation.

Why CCC?

* The process of formation of massive stars is one of the
outstanding problems in the modern theory of star

* Cloud-Cloud Collision(CCC) must be a trigger mechanism
of massive star formation (Tan 2000).

* NANTEN group recently finds the evidence of CCC which

similars to F
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CCC and Massive Star Formation

* Massive clouds compressed by CCC and CCC
can induce gravitational instability.

e Details of physical process of high mass star
formation by CCC is not yet clarified.

e Our motivation is to study CCC process by
numerical simulation with highly spatial resolution.
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Previous Study of CCC

 Habe & Ohta (92) : SPH method

- Study of non-identical CCC and gravitational instability
condition.

* Anathpindika (09,10) : SPH method

- Clumpy structure formation. o
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Model

* |nitial : Isothermal, hydrostatic sphere (Bonner-Ebert
sphere)

» Head-on collision of non-identical clouds

- an -

+ Cloud1 - 120K, 410 ,
+ Cloud2 - 240K, 14904

* Relative velocity (2 case)

- Case1 : 2.6km/s (M~4)
- Case?2 : 3.4km/s (M~06)
 Enzo code (AMR)




Adaptive Mesh Refinement (AMR) — Enzo Code
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Case1 : v=2.6km/s (stable case)

pmax = pmax:
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Case?2 : v=3.4km/s (unstable case)
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Analysis (Unstable case)
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The core has 41% of small cloud mass.



Summary

* High Mach Number CCC induces gravitational
instability.

e CCC can induce gravitational collapse of small cloud
efficiently.

» Our results agree with Habe & Ohta(92).

a X DD S EZEO MR R VLIE L
Results of Simulation (Hydrostatic Easejﬁjjz:ﬂﬁ }; 7:;C D %’j‘\N Z 2: 7b§lf 3 2. Z) o

I |||r|1'1'|||||—r||'r|rr:|'rl'|r'|'|r:|

os - O :stable -
F_:. 3 X :collapse |

SFos | 1 Red symbols are our models
Il L D\/ o x & ]
I N ]
Our Models

R Habe & Ohta (92)

rel



Future Work

* Our model is too simple.
* We will consider

present =) future
|Isothermal Radiative cooling
Static Clouds

Turbulent internal motion

Sphere Various shapes

Head-on collision Impact parameter

One case of mass ratio Various mass ratio
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