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B Thermal Intability: &E /IR E]/MNEL

B {RR2EE 4T (Field 65, Schwarz+ 72, Koyama & Inutsuka 00)
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& {5 R A D& (Blitz+06)
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7 FEH A Simulation

B H EENEERICERESN TSNS FED 3D simulation

® Basic egs.: 3D MHD with chemistry, cooling, heating, thermal conduction, and sel-gravity
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op. [ r 0
TV (oM =Z, k(0. Dp V.
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a P an ’ y-1 2 8z’ T
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o MEIEHE:
ARARTECHEBIN-HENITENHIES
({n)=5 cm3, B=5 uG) M > [t (v,==220 km/s).

® Resolution: AX =20 pc /512 cells ~0.04 pc
ovzARIZEAHER (DFE—FIER)

*x #)HAD Hlcloud DEE . RE. FIKIE21cmER
DERIEIEEIZRLS{—F(Heiles & Troland 03)




Microphysics: Chemistry

BH > BFHAANDEBLLLALED

® Chemistry: 28 reactions between species of H, H,, p, He, He*, C*, C, and CO

(Tilelens & Hollenbach 85; Draine & Bertoldi 96; Hollenbach & McKee 89;
Millar+ 97; Shapiro & Kang 87; Nelson & Langer 97)

on dust recombination o
<€ < « %

H, > H > P CO O,:%\ %
photo/coll. dissoc., collisional =
rec. of He* <r,(->

© .recombination /)‘9/
recombination C+ e
Het € He < —
> photo-/collisional
collisional

ionizations

vVH, DIt (BE/F AMILDUVERETEE).
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Microphysics: Cooling/Heating

B Following microphysics are taken into account.

Cooling/Heating: 8 processes

PAH IZLDREME: FAMIKDBHREERE
CR heating

H, SRR ANEL: dust/self shielding #& &
Ly-a emission

C* fine-structure (158um): photon DR HIEERZTEE
O fine-structure (63pum): photon D HiEFEREZEE
CO rotation: photon DR HIEREZEE

Electron recombination on dust

(Bakes & Tielens 94; Glover & MacLow 07; Goldsmith & Langer 78; Black & Dalgano 77;
Spitzer 78; de Jong+ 80; Wolfire+ 03; McKee+ 82; Hollenbach & MacKee 79;
Hosokawa & Inutsuka 06; Tilelens & Hollenbach 85; Draine & Bertoldi 96)



Microphysics: Equilibrium

® Chemical, thermal, radiative equilibrium in optically thin case ( N,=0).
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Microphysics: Equilibrium

® Chemical, thermal, radiative equilibrium in optically thick case ( N, =2 X 10%1cm™2).

Ta=25
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Molecules are formed owing to shielding effect.

Dominant cooling process in dense CNM is CO emission.



Microphysics: Equilibrium

® Chemical, thermal, radiative equilibrium in optically thick case ( N,, =2 X 10%1 cm™2).
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Result

1 3D density map
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Result

1 2D slice of density
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O Hi cloud [XHE NERICHA>TEIRT HLHELN(TI & Inutsuka 08, 09).
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Chandrasekhar-Fermi Effect 1

0 5 FE0 Ckisit) REISHREDHE %
o KRS ICEBELIRER S = Alfven velocity X RS ELA (Alfven]RiEFZE—K)
(B = VAP LY. smm iy FHIS SRRSO &

siny A6

v ELFRAY sub-Alfvenic (DEIAMNNIWGSR) ITEZRSFERESN TS
v EBEIBERBR TR OLET H y ITKDFE M (Zweibel 90)

1 dust sub-mm emission D &e LR St €78 (Fiege & Pudritz 00, Padoan+01, Tomisaka 11)
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[ Heyer+08: HHFENFEDNREIGHEEITIIEFA
® BEIRELFD MHD simulation (Ostriker+01)
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Summary
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