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This article reviews the various roles of interstellar dusts. The emphasis is on the structure formation in the
Milky Way. Typical effects of the dusts are thermal processes to control the evolution of the interstellar medium
and the coagulation to form planets. It is noted that the interstellar dusts are not only ubiquitous but also affects the
star and planet formation. Other current astrophysical problems concerning dusts are discussed briefly.
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Table 1 Physical parameters of typical interstellar medium.
i i B HREAE
v A (HCM) ~10075 BE | ~0.003 ffl/cc [~017 ?
BEH v A (WIM+WNM) | ~8FB | ~0.3 i/ cc ~09 Pl E
B 7z A A (CNM) ~100  |~300f/cc |~01BLF
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Fig. 1 Hl distribution of Hl medium. The dark region is the low

temperature Hl region [1].
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Fig. 2 Hlspectrumin someregions of sky. The solid lines of the
top panels show the spike of the Hl absorption. The dot-
ted lines in the same panels are the usual HI emission.
The middle panels depict the difference between the on
and off source of the HI absorption. The lower panels
show the detection of CO molecule thatis discussed pre-
cisely in [2]. The vertical axis is the brightness tempera-
ture that means simply the brightness. The horizontal
axis is the frequency translated to the velocity.
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Fig. 3 The rough pressure equilibrium model of global inter
stellar medium is depicted [3]. Exceptions are molecular
clouds and HIl region around massive stars.
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Fig.4 Some examples of molecular clouds and their cores [5].
The contours depict the distribution of the molecular
gas. The background images are the night sky in the vis-
ual band. Obviously, we find the dark regions in the sky
where there are the molecular clouds.
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Fig.5 Typical property of the molecular cloud cores [6]. Five histograms are presented. Those are column density (upper left), num-
ber density (upper right), mass (middle left), size (middle right), and velocity dispersion (bottom).
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Table 2 Physical parameters of typical molecular clouds and

complex.
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cores (a), stars are formed via the accretion of the mo-
lecular gas (b-c). Finally, we can observe protostars (d).

NI | -El ectronic Library Service



Journal of Plasma and Fusion Research

5[7]. Fig 6 IZRLTWA X H 2, HIMEERIZ, 4TF
POSFEaTIREL, FONMBTEHENPEIFNS., £
OERGEMICERMNEE I LI LIChA. ZOMED
Bl LT, bbAARMENEINS. HEL Z0R
MO RMESED LI L TRENERELNTWL
PP Thb.

&y, BEIMES N BEAMNBOZ &2 FEREAR
P IR 2T 5. COBEBRERNET, Lok
LTYHEBEIFBIFIIRENTELOTHSIN? T,
JFhG R RS, [EETH (2 5 10 KT A2 B
&, BEOLDIRET 5. EMERZORBIICH RS
CEOH-TWB LT 5, NN, fOEDEN
REYVAEL TR b0ET5, 29958, MBHER
FHENE, FIHRERFBEZBET 55600 DBEEE,
EMERHLZTTHL. LoT, HEEHHNDEIEK
BHdHBHOI, BEEZUDLUDE HERICERTS S
LWk, HERICEMESERTSE, ZITRHCE
NIARREPBE, MEREFRET LI LIRS,

Vo R AMBKENHETE S L, MEREOARKEZ#
THBBEIERENS., 512, FBRBRENESHKRLTW
CEIDREBBREANLBEELTWL, 2HOLHICLT,
HERD L) L AAEOREIRETLDTHE, FLO5
L, BEFEOER L VI BREY, BEBK L VI EELK
RO OTH 5. BHEERE, Be Lt 1 Xhiifs
ENTWDEHDOD, LOWARM D Z /NS MK+ TdH
L. 77, HEROH 4 XX 6000km BEEZ L4 51F, T
DIFLFIVIVIYVOREIIIBEBESIARRZSE. Th
X, ERINICIE, RELUTHEGLCREMELZRE S TORE
SRDLIENTELON? EARIZEZ 8D, £, 2
BECASKEENSHHETIIZVWI L%, ROBETHMNL
TBEV, FLLAE, HHEDPMMRO —BRIRHEDAF
IELTWB ERS[8].

RA VML, TR CHEEREDERINENE ) H ?
Thb., BIFLLEBRICHEEE LEKEEEICH LT A LR
MEASRAET A M2 # 2 TAh L, EB IR E B ViEs
RTCWET 5 EECICHBITE LD, B AKENAER
A E, BREICZE,» . COBEEE, HEOREE
BN LIEB RSO EE MM T E 201, TALEH
EOREEMFMOBEICEPELLZ LIRS, 9T 5
&, TNVE Y - ANVAFVYRRREIERRENEL
b, FIRERMBTFAOLA VIR LY +54
RKEWD, CORBGENEETLILICLY, FRERE
S A ZERRREIC R B, 0%, FIARERNEY
ADERIRBIZD B 72012, BREIFEICEX B
F, MBERICERT A EDERICHELZDTH B,

The Japan Society of Plasma Science and Nucl ear Fusion Research

86

Vol82, No.2 February 2006

EMENMNBHICEZSLVWRY, MEEVRICLELZH .
CEHNAZEIRRI ST, R MEERRLIFTEL
W, ZOFFTIE, MFRMBRERIBEINENI IR,
TLEIDOTHS. ZOMBEERRT Z7-012, REEN
LB L T B MR O AR - DSFRET S Uit Tw
509]. ZoOMBRERROEEEIIHAWICHMOENLTWZY
DTiEH > 7275, BAEDORIVREOBN T v ¥ 2 1T S
NTHh, BROJXEFEERTL oL ddy MepfFEo—D
EhoTwd, SHOBENEEICELALHESTFTH
5.

BHIC, REOXIZRER T L oBREOEEICHL
TERLTBELW, AEOHLIBICIE, BIRAEKED L
IWEBBREDGRTHRE LBV EET L. ZONED
HHEREL DL, FHRRERMBDO T AIKOEI
XVBIENTONT, ZOMEBKERET L) ZLAMiEL
b, BEEOBEERE~OP»D ) HFOBEIOE, &
BDX )W ARBEOEEIZ S BHEIIKE fslz R
LTWAIEIZhADTHA.

3.5 £&ED
AMBIEMOELFMICEET SWETH L. Thid,
BEREOPENE IR CTERBWICHFAETE I bR
5. BURFEWZ EIZ, ZOboRT 2 ERERSEH B
HPEBERRICKELRBEHERLTWE, L EICTIIEMY
BOMBBREORE ZH, & XI5 2 OB HIERE
OfEEES . BREWEA» SEE & W) BEERIEE S
2iZiE, EREZZORNE*FALIBETFHOLVIE
RCIHFICEELOTH A, S HITHBMITIE, BHEIXR
EEEOETHDH 5. BMEOHA AL LI, REOHRLE
bHVZHRVDOTHE., SHhiZ, EMEOELEICEODS
P RKVICEEZ 22T H5dDEEZ TV,

2 E X
S.J. Gibson ef al., Astrophys. J. 540, 851 (2000).
P.D. Klaassen et al., Astrophys. J. 631, 1001 (2005).
P. Myers Astrophys. J. 225, 380 (1978).
H. Koyama and S. Inutsuka, Astrophys. J. Lett. 564, L97
(2002).
T. Ohnishi et al., Astrophys. J. 575, 905 (2002).
K. Tachihara er al., Astron. Astrophys. 385, 909 (2002).
F.H. Shy, F.C. Adams and S. Lizano, Annu. Rev. Astron.
Astrophys. 25, 23 (1987).

[1]
[2]
[3]
[4]

[5]
[6]
(7]

[8] #HmE &, MARE—: —RMAOHIK CFHIBE)
(1999).
[ 9] N.Ishitsu and M. Sekiya, Icarus 165, 181 (2003).

NI | -El ectronic Library Service



