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Introduction: Lt &#aT Al

m IEEMEMHEELFRIZH T3 Kolmogorov 5/3F Bl (Kolmogorov 1941)
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® Scintillation ICKAEEEH X (HIM, WIM)
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B ISM ELTRIRRE D ERENIR
ISM®D FEZEE ~1cm™ DHI gas ZELTRIRRE(V| ~ 10 kn/s )[R D A D Energy Flux
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e=(1/2)p rmS/Ld =13 X lozergcm_3s_1( n)( Um_])s( L, )_1

1 ecm 3/ \10 kms 100 pc

B ELFEDEEENR (review by MacLow 04)
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H, |\ R 2 ESN)
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M 3D compressive MHD simulation by Cho & Lazarian 05
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Super-Alfvenic Turbulence c>v >a
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(Batchelor 50, Cho & Vishniac 00)
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Super-Alfvenic Turbulence

W Super-Alfvenic (v, > a )DIFE | BiIHIENE “Turbulent Dynamo” MEEZE S
(Batchelor 50, Cho & Vishniac 00)
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Super-Alfvenic Turbulence c>v >a

W Super-Alfvenic (v, > a )DIHE . BiIHIENE “Turbulent Dynamo” MEEZE 5
(Batchelor 50, Cho & Vishniac 00)
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Super-Alfvenic Turbulence c>v >a

W Super-Alfvenic (v, > a )DIFE | BiIHIENE “Turbulent Dynamo” MEEZE S
(Batchelor 50, Cho & Vishniac 00)
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® BIEE TR t,~ 107 yr (n/100 cm3)12 =
- EHIZERT 55D ENE

EWRRE: 100 M /yr >> B~ 1M /yr o

=) EFE and/or MEETEASMAERL 9000 10 10 100

I [ pc]
B 104ERIFETO Standard model (Arons & Max 75, Mouschovias+78 )

® FEHFHIETRZASHAIZIEB>20 uG (n/100 cm>) (L/10 pc) Nakano&Nakamura 78

® 7> FEIZ super-sonic/sub-Alfvenic &LiE > B << 1 medium

v #RIE D IEAKIE KIRTE Alfven wave (v ~ B/pY2>>C )

&) JEEHET R Yt Alfven B DERZFRIZD T
decay. .
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B Simulation ICKAFRIEDEEDEE
® B EEMHDELIR®D Simulation $55 (MacLow+98, Stone+98):
vV BIZHFEYIKS T RBEEELRIL 1 dynamical time ( L4/ V) KA IZdecay

& Mo>1 TIFE—FREFEE D KE L (Cho & Lazarian 05)
Alfven wave (FEHETE) - fast, slow wave (FEHaT4EK) - Shock 8UR

tdecay < Lcloud/ VL ~ 1 Myr (I—cloud/1 pC)O'S << ﬁ¥%®%ﬁ > 10 Myr

® Energetics revisited
0.5

HFEEAROBEE o= pv /L ~ 3x 102 erg em? s (775

BHENSDEIME: 6=)X 102 erg cm™ s—l( IsN )( H, )( Ry )( Esn )

1 SNu/{0.01 yr 15 kpc 10°! erg

» = %13 T kinetic energy [ZER{b I 5 1E4E HEL{Z I ANLTLND
and/or FRREITS DR HEL !
CRPNOUTTEE TR OB AR 45 ()
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2-pahse ISM ZimatEHT EEFE
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B BN L EETRBENS 2-phase ISM (diffuse gas/ HI cloud) Z#R<

BHEHERENMESEFH ZE5XEZ (TI+ 09 Apl submitted)

Number Density : n Magnetic Field Strength : | B]

2

)
Warm gas (n ~ 1 cm3)

.

Log { Number Density )

y [pc]
y [pc]

(')HI cloud (n ~ 30 cm\?)
r

\‘ I
0 0.5 1 1.5 2 0 0.5 1

x [pe] x [pe]
® Age~ 1000 yr DB ETREXIZHE Y

® Bmax ~ 1 mG (B~1) > miEFE R It 7= X-ray hot spot Z &7 FH
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y [pc]

2-pahse ISM Z#a<

Time = 1425 yr
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0.5 1 1.5 2 0 0.5 1 1.5 2
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® Vp X Vp#0— shock ETBER (& ~ )
® Turbulent Dynamo THAIZIEME : Bmax ~ 1mG (post shock D B~ 1)

Log ([B|[ uG1)

BN\SA—FIEBLELA D FEDEREBE~NDEL?
PFEIFEERER > ZEEEX clumpy
ELRBE ~ 1 Myr ¢&===) SN shock [ZEH N5 ~ 1 [Bl/Myr




Summary
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® Sub-Alfvenic ELii : Kolmogorov &Lt & Aflven JEMHyTILLT=
EFFELT: k”OC k,?? (GS95 anisotropy)
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thermal pressure : p/kg [ K cm™ ]

HI Cloud DRZRK : AR LT EE

B HMAZEHIZESD HI Cloud DR
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See, Koyama & Inutsuka 02
Tl & Inutsuka 08



BERELIRD Spectrum _v.zc

B Hicloud({M)~3), B3 FE(M) << 1) [FEBEEDELITIREE

W B EEELRE D power spectrum (Kim & ryu 05, Beresnyak+ 05)

M
® kinetic energy spectrum E; (K)> o k=": n=15/3 —s—/> 2

V BEZROREICIYREREE [IstepFAHA EfE
) D FEDEE spectrum HY Kolmogorov &b steep 773
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HBEIRELFID Spectrum _v>e.

B B EEELRIZ D power spectrum (Kim & ryu 05, Beresnyak+ 05)

® density power spectrum o(K)?k? oc kK" : n=5/3 M 0

V BERIZAELEMIMBEREEIL sheet = filament = clump (deltaB8%7)
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ﬁ't—z ELIJILOD Spectrum _“.~¢

BB ERELFRIE D power spectrum (Kim & ryu 05, Beresnyak+ 05)

® density power spectrum o(K)?k? oc kK" : n=5/3 M_/; 0

V BERICAELEMIMBZBERIEIL sheet > filament = clump (deltaBE %)

Padoan & Nordlund 99



Cloud DR : BARIAR LT EE
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Cloud MRk : ELIREFENDE K

y [pc]

Time = 0.00000 Myr

= o

2 3 4 5 6 7 8 9 10 11 12 13 14
x [pe]

B RIZEKHEILE M cloudlet MZ24% LIEFE)

® Cloudlet MRE DL <v>~2km/s mam) " EERILIR"
® Cloudlet [FEBEET:EE wm) FBEDOFNVHRIZKLTIFESTE: EaUR

O L ENTULNADIE Hicloud mmm) N FELDEEIXSEDKELZREE

2 3 4 O
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1
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0

B HMFLEMIZLS cloudfZ B simulation: Koyama & Inutuka 02, Tl & Inutsuka 08



HI cloud [XIEfE C=f-7

B Turbulent ISM [ZH2(F4 HI cloud 2R D KFRHE simulation : Hennebelle & Audit 07

density and velocity fields, t= 26.82 My

® HD simulation (10* X 10%)
® Hi cloud [ I/ NEEEK
® ‘Eg*ﬁiﬁ p(k)2k2 oC k—n

Sim.: n ~ 0.4 due to clumpy structure
#18]: n ~ 0.5 (Deshpande+00) 10
Kolmogorov : n~ 1.67

l-phase DB ERELRTE =

shallow index A REf=H\.
M,> 10 NLETHBER

0 75 2 Yava,s Rl ; '
0 2 10 15 20
x (pc)

HI cloud [& Warm gas [ZZ M SMY/NER &K (Warm gas & Cold gas @ 2-phase medium)
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