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[] Observations suggest: Molecular clouds are formed and grown by accretion of

HI gas with {n)~10 cm-® (Blitz+06; Kawamura+09; Fukui+09). ® Evolution of energies (except accretion flows)
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1 3D MHD simulation of molecular cloud formation by HI gas accretion with effects of v' Most of C* becomes CO at
chemical reactions, radiation transfer, cooling/heating, thermal conduction & self-gravity. 109 t~ 7 Myr (birth of molecular cloud).
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but observations using molecular line emissions cannot detect it.
® 2Dslice of nand T' @ Statistical features of molecular clumps  (def. of “clump”: connected region having 1 > ,,,.)
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- Typical plasma p is temporally constant. > Av~1.5km/s (1/1pc)’S for any clump density.
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> Clumps seem to evolve into star forming cores that v Low-density clumps with 7, ~ 100 cm and initial HI clouds
satisfy the fragmentation condition to form binary show dN oc M'% dM, agrees with theoretical mass spectrum of
proposed by Machida+04, 08. clumps formed by the thermal instability (Hennebelle & Audit 07)
e . and observation (Kramer+96; Schneider+02)
v High-density clumps with 7, ~ 1000 cm show dN o¢ M3 dM,
v" Accretion of clumpy gas flows drives supersonic turbulence behind shocks. agrees with observations (Ikeda+07).
v Cold molecular clumps (7~10K) are embedded in diffuse thermally unstable gas [J Conclusion: realistic initial conditions of star/protoplanetary disc formation
(T>1,000K) even deep inside region thanks to turbulent mixing. can be obtained by simulations!
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[0 Observations by NANTEN2 telescope (Fukui+13; Furukawa+09; Ohama+10; Torii+11): [ Results ® e 063N
® Colliding two distinct molecular clouds are associated with Spitzer bubbles. j ® massive core of
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® Why are filaments formed behind shock? before hit after hit

. . shock shock 3
v" Deformed shock induces focusing flows.

- filaments perpendicular to B field is formed. )
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Contour: NANTEN2 12CO J=1-0 (Fukui+13 in prep.) )
Color: Spitzer 8, 24um (Benjamin+03, Carey+09) ® Why does core become massive?

. = v" Alfven velocity is substantially enhanced behind shock: €, = \/MA Chpini
® Median parameters of the cloud-cloud collision.
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V Mg~ 104105 My, v Lygu~5pc v Veon retive ~ 26 km/s - Enhancement of effective Jeans mass: M, =G <cdf >Core <p>mre Bm, C.,upm,
- Intensive molecular cloud collision induces massive star formation? > Effective Jeans mass should increase with v, B, and decrease with p;;.
[ Isothermal 3D MHD simulation of cloud-cloud collision with self-gravity (c, = 0.2 km/s). v’ Results of parameter survey support the idea.
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L i [J Conclusion: intensive molecular cloud-cloud collision discovered by NANTEN2
initial B field (B;,= 20uG) observations can induce massive star formation!
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