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DT VEN BN R EEARTS, REERAEMERE. MoTzm, RITMELEIET
ZHEE], WMAF 25 RUMTB RIS RR 2 LEIREM 2 T RPER AN S EESTF
AP ARHIBA TR ? HELHERFEHEELER S RPHRET T4 B, 7EXEE
B iR KA B T EEAEA 7 M YME AR T &S BRF#RE.  Bourke
F1 Goodman M SZET BRAEAL DIRESHLE] A 32 S A MRS B (quasi-static model) FTLA
TRHAEH A ES AR (turbulent model) . fB 1IN LA H BT AT SR I A REIR 3R 51U b =7 5
BRI LA, X AT RE R o AL SAEF KIE e, BAR AW B F A, REXT G U H
T B XIS R O R I , BFRES R =4 s M RE S 45, AT L, 4T
LG RIE S F = & Fh A B S S B .
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THREMER. HBSENRIAR CO KX B Bl BT RZEASMERT, AKX
Tz B R R B RS 5 i T B 00 H R B AR T SR Y R R BERE 7 TS e P AE R BRI 2 2R
DT IERAE PR E T FORK R RERGF 8, A2 B 8% T = 89 415
T7 T BLR I T R TAT, Yl — R, R RIE IR T o B A AL B R AR T R R
T, BEHIEX R A IR, REFPIMERZEENKES T CHEEST7) #1T
KRR I7 w oA, B BT 1 2R3 0 77 1% 2 o 2 WU 22 15 e St i
DL f 5 A R I ERE S W 40T . TR BR i AR R BURLAERE S P W RE T 89 1), AR
KL REST R dRes, IR 0L B A A SRS T A —E IR, LR, Exd
BRI PTHB R T S G IR B RN e S A AR BY . AP TAEA
SRS RIRYE, BN T AT a2 20K Y TRR PO

BICE BN BT oW ILR IR TTR; RIFA G T B T2 e o L 45
R, EEEGE D HERA AR R BRI PR Y s BURra X EMM AR, heRRET
DT RRERGS TR,

2 TR L

1 SF=HER

DT mEERES T H 4%, BINEH He . HI E45TFRET. HEES T = EHEN
MBS TAE—EE2M, AFEENRES T COEHEEMH Hy #y 1074~10717) | UK
Hfh—HAREENS T, W CS. HCO %, \THEBEM H AR ME, Af1EZ@dx £
BARHY CO 2FHRIMSE T it 5 T = B0 & etk (. N 1970 4R —K R BL CO 4> TIF46,
MNMEX D F 2T EFORFER CO K, HRETRTTEMRM R CO KR (W% 3wk 3] H
HIE 2) J& i EE KRG FE AL (CfA) T Cerro Tololo WKL E (CTIO) MG 1.2 m 22K
WHEmGIL MM E L. B TAT3HERFEREH DRI, X A5 506 A UL 2 4
T AR —FEERR.
2.2 HF =g

DT oW T T ol GRS B EE EEWEM 7 . ARG ET L
PR F1, NFE—ERE LINE TH T a0 EEE,; M shsEs il s fsha, £
ET AT o ESR SRR A SE T KW A ETAR S, 2T =i n T 5139 717,
WO I7 10 LR ARG, SRy BT LA/ T B A R R AR, S fE B ARt
ARG ESF RSB B S BN, WK, SWllaS T =R al T T8z
FEAEBEWERSHEK. B, NERUSEEER S B EE ke W Z L2 E
K. XA AP REARRE L. (1) EEERE BT ESRR M4, W75 RRT 2
(2) BEHAETERTE B & A B Be b o BRI 2/E 2

MR ETES Fo0E%, WHERRESRE. EEYS T, BT LiakE
XFEDR, HRZHN TS HFARMRER (A 1 x107°T) B | #ig Atk A EA,
FRUASY T2 A R w8 ) LS B A RE (R B L R I 3 B B S R . BAMETT B G 14T
] LRGSR Z X EAE IR, YGRS, SES T2 EEERSME, THEERE
%W L, #HE TR A A S BT, XORTELMAVIERANTE, AR,
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BUAE RS TN S iR 4 AR R E R iR R S B S s T 7

FEN, S FRIEE B R RS R  Z BN K3, IRA%d &R BEi ik 2
&, EMBEGAN TR RERET 2K BRSNS BREE T 2L,
EH T KRB TRERE T TR, —HFRESiEs T XA 01
2.3 HF=PEIZMNEF X

HAETHE Z MRS G R, vl F2RE. Rh B iesEsE. [0 5 5 R B Xt
WHT, XMEFNES TP RIEFHEN; B ERNETME T AW S F5E
IR RN, WA IMERRIR €T = WiEY; 7AMRIH MHD $i3) 5 20 48 58t 7T F R Af 1
R, (HW RBIWZEERL. FIXS R RER] AT, WS A
H 77 B LR = Fl 121

(1) Z2 3L (Zeeman splitting) . &N J&ME— 7T LA B H: 1 2= "L 48 07 1] ) G 37 58
B By Wik, RIS — MRS, HASRMBKEE (0 OH | HyO Bk¥E) DI K —S{KAT
MR e T2 (. OH . HI, —HHEARZL. CH. CH. CS% ) af Tl
EENH, P TFEEROXH SR, BaAFHBHESHIH, WP ERES
(OMC1) S Ry B Bk 1075T | F2ES SR kIR G R 5 18 A .

(2) BHEF B AIRBOR (dust grains) SRR . DIRBURF & FR (40 B B IR G
YEBZRY) R Z BRI ) SUTRE I ERHES, @ H HEEm T TR . NE 1 L
B, WRAERFRIRA S 5EYCEL YRR, WU il 77 ) 4 H 2% 1 b S o 1) B B 2%
B R, ARG AR Rk, BT LE RIS R IR T S AT Y
MRS T, 55—, BHES W AR BOR A B W R S TE R Bl R T R, S BAR R
WM R, HRRERET WS ST E. HET, BREOR RIS HA T
U HAREEUR K AT IR EE TR, TR R IR SR SR IR 77 1 S5 /63775 1)
Z RO Rk S AT iR g A . Sl S Fh R IR Bk i fm AR f8 5, FTUARIER A F =
KA R ARG AT . W] AR R AR OL A A SR ECRE B RS A 1 H RE S  sRE, (HAHE A
PR NITE S T AR (A EREUNT 25°) , XFFEEHRA Chandrasekhar-Fermi(C-F) J5
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(3) WLtk Goldreich #1 Kylafis 42 i BFRABUA] LA A2 — & B B A AR i 1% 2%
(Goldreich-Kylafis 2R M1%) | BT LLFARERAES T = h S A 0L, XA C-F J7ik
FE— BB LOYR T FAGTHRE SR B . R GEJRTERE 7 T 55 oIk AR 28 8 o 2R, X 42k
AR TS AR T AR P47 TR =PI A By #y A, (B2, XAMIREERARRDY, =
BEMIRAAE TSR AR BRI, R 3 28 M 4% O X B LR

JE L, RET7 % (1) IR BIMETT R RES 50718 (2) o (3) 1R BB R 2511 J7 T4 4 i 4)
GGk, FUES AT ahR i = Yesbiy 1S HERRIEIUE, 1k (2) . 3) Ré
G 7 I, TRl A SR B B (F EARAIR. A4, XULMOME BRI B e Rk H T
Al —A~ X3, DA R AEIT 3D i3 45 #y (o afl BE AR K

3 RRFEWMIRE T TS

HTRTT B3R AT AR, AR BT 2 B 77 170 70 A7 B A S80HA 77 T8 S WL A2 35 U P
B AR, T2 4 B R AT 2B SR B S R 6 A SR 45 2R
3.1 Eftimik

Pereyra A 191 i W T — LRI T3 T 2 Musca B8 R EGMIR. & 2 32
Hop—a KB @ mik2E, TUREZE NS T oHRE. B8 EFARRIEERHE

RITE, RARERINZHIT A RAEIRSERENECMIR, X0 HEEERHIRE R
AT 7z WG 45 Y R A
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-71°00"
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7~ £ (J2000)
B 2 Musce Bz BB RmIRE M
KTl — K, BEESREBLMIRBRENTF, KERERTRMRGEE,
FEAGBETRIRER 5% MiRiRRENKE
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Heiles fil Crutcher 21 ¥ Heiles 29 45 N\ 8 662 4> B 6 W R EHE B R4 E AL Frd (W2
3k 2] FRIE 1) . BYCmIRS AR P, SRR DA R H A e R R R B RE KERE
WrARE T (5% /A0 f . TEMT WG 2 s A (40 Taurus) , #4537 W30 5 2R AR LA & AR
(#5910 pc) .

B REGRAIRX T8 SR 2R A & — MRBE ARG R 7. @1t 2R R B S
TR H M REA 45 0 53837 B R CMIRG 280 A — KR p R s Mt mTRE AR — 3% 24,

3.2 SHF=LRHBIEFRIRAVINE OFOERN X 15

BB AR IR AR GRS LFAE = B & — DAL T ARG 2], Er LUR &
AR RS, maFatk,. Rz, @4 THAERFRENE. FRERNERE, UK
HARVRR AR 22 | @ BE S R AR v USRI RS 7 I RR B R

GrF 2 W R N REE  VE E R 29 40~300 pom P20 T8 3 R T EMI AT B LL A 2 K
BRI RTE I, & 3(a) 3H] SOFTA(RE ) 1 Mauna Kea(#iAb BB, AR ME ARE
) FE3X 330 B3 B 032 T B, b B S X A 91 B N B AR K SO e, B FE 25 (6] A4 FT g
FEFHARIM, B 3(b) BRI LIS, Wk, R BMMIK £ £ H17E 60, 100, 350, 450, 850,
1 300 pm SF5XEEE By, BRI M PR LR Ao . BAOTAR 2 BB 17T LLFI RN
S, BB, LI A DGR B S, YR R EHRN, AT 1A AR AL B R R ZY,
RE BB FE — N F B waR, TERAARRRE KSR ER 22 . 7o i
i A B R R IRBOR A SRR B HES O . RRBUR K (6 ) AN B
BEPYAR T E, O OV o 4%

100 IUDW T T 1171 | T 5)ﬁ 3§/GHZ
1000 800 600 400 200 0
— 771
80 100 | Mauna Kea 8504m i 3run
—_ Imm K#S 750 4m } ]
£ 60 | 4 8or ! ]
P 14 km (SOFLA) Se0f 350;/1111 45{)/1111 z | i
% 40 k\\ ] & 40
. 4 km (Mauna Kea) = ’4
’ 172 ‘
4
0 1 '« T T T N N A | 1 0 1 u 1 1 1 1 1 -
10 30 100 300 333 400 500 750 2000
# K /um ¥ K /pm
(@ (b)

3 MEBLAERAKB AR SE YRS P
(a) 2 HIZRART SOFIA fl Mauna Kea HXLME 1, FEX L0 BT MU LI A9 7% 01 AR, TR 35 Bt
TWHEARAE, {H SOFIA fERLshasa Eimgiah TRizs, REXLIN A2 3 A B sl R # = 15
(b) EFERAEFRPK ERHE RSEYE (B Mauna Kea )

VAT 25 LA B SR 1) -k — 2B Ui B

FA—aT s, BESTZ0NE, BRI, BREENIEIRBAIRK. Schleuning 5§
A O Hege TR AR TR AIX W3 DK A2 (60 pom) FIVSRBR (100 pm . 350 pm FIE2E)
WRESATE (2 W52 30k (6] R 4 M 5) . XTHA ARBRE RN EE R X 3 kB
PR B G  AH E EY &, WAL YIRE, MARRRPERNWHBRZE T
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RIZISEN, SHMER LRI RBAMM.

Kandori 48 A\ 5] H# T NGC 2024 1 1.63 pm . 100 gm F1 850 pm 3 I B (40
B 4 frR) , HA 1.63 pm BB EGWIR, 550 2 MEBE s PTARREN M IRE. K
X 3 A B AEAE O KB IR R 7 B A —3, (EAE 1.63 pm FEET L KM E
JeAR AR B s BE B RGBS AN B BT AR, Kandori A 291 ORI 1.63 pm #Y
ik EEEH o WINRRRTIER, JBWE s INEIREY, 0 P B AR A & o
TEWEMTEY, TAINEE TR RIERER R ES T s NMMtEs 2V .

—10% 1.634m
51 | —— 4% 100 #m
—— 10% 850 #m _ ) NN
N /
50 | o \X \ ///
4 ‘N \\ I's
53 | TS
=
S 54 S~
a 7
2 55 F T
& 1
& L ~ N
56 ) e 3
_ ﬂ,’d\f
57 | —“/@
R— \\
58 . = Z -
-1°59°" | / T
1 1 1
05"42™00°  41750° 40 30
# £ (J2000)

B 4 NGC 2024 7£ 3 MEBWEN#ES (REWS%3CHk [25) # Fig.11)
Ediy B %Kik, SMKELRNGEY E RREOMIBERD G EARET 3 MBS E M KERE) .
MAFT 1.63 pm 25)  HILHRF 850 pml20)  HLME AR 100 pm [27:281( 850 pm A
100 um WEHRE E RikHY, HETHE, HHAKERE T 90° @8R 7 )

4 WIr T RIS R IR A 2B S 2L

i F b B — e g AT IBOR LA, T R AR, R SR, WK b 0 A
BT EZIHAL. THAGHR L EERash, TRk EmegEay s, LR b H §is7
ZREH AR BT BUIR,

FAVERED], —HiR& M4 PR LT AR (I SMA) , i HAEE] A4 H 2
4% (1 SPARO . Archeops %) . RATE &ML T HETHA WA BRMET 107 {05 R
I (N 1), Hr A B AE 107 ~1" 22 5] VLI 25 AR X A 4 R R, R
T3 B — MR 7E 10 07 M43 LA P, 38 1 48 H T VR A6 P A S B A I AR T, LI 4 R
DA B 4, WO RAR I 4 F 2808 R &% ScHk, JOMT AR EE (147), &
MTREZEEEDSTHIREEM (prestellar-core) B fR#E., JRIEERZFELK LT H% &
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ZOLBREE, MARE@S ARG, REMRD. T A o %I xR R
BRI RTRB AR ZE X, FIASCR AR R AE R L e SR ke, B A TIR% 11T
®. FIFER 1Ay JOMT G, BEARWE 147 B9, HE R, RO T R
—FRXZAEH IR, RSN T 252 08 =5 B IR O, 7L H o1
SR BEEREMHHSE R P A—AN0F a2 Em Gt 7,
K2 T REHS TEENMBRWNRER. WK1 FTUEE, SHFRET 1 8RR
ML, ETROHEN THRAT T RREAREENEL, THELNHXEE
B LR BRI B4, R T B — T B AT T2 KRR W BF TSR 0L

R 1 HAFERLBAGESHRROWILE RS FZHE LT OHERT 107)

S / kit D GrPEE MR /pum R 43+ Z 8 H Z:7% 3CER
KAO/Stokes 22" 60 3 [27]
35" 100 7 27]
CSO/Hertz 20" 350 7 6, 42, 49]
18" 450 1 (30]
JCMT /Aberdeen 14" 800 1 [51]
JCMT/SCU-POL 14" 850 9 (33, 44-46, 48, 50]
800 1 [43]
NRAO/MILLIPOL 30" 1300 6 [41]
SPARO 5 450 1 [40)
4 450 4 [9]
Archeops 13’ 850 9 [10]
WMAP 20 3.2 mm ~13 mm &R (37]

1): KAO, Kuiper Airborne Observatory[29]; CSO, Caltech Submillimeter Observatory [3%1; JCMT,
James Clerk Maxwell Telescope (http://www.jach.hawaii.edu/JCMT/); MILLIPOL, a millimeter/
submillimeter wavelength polarimeter [31]; SPARO, Submillimeter Polarimeter for Antarctic Rem-

ote Observations [9:32]; Archeops [19 a balloon bolometer experiment (http://www.archeops.org)

(1) SPARO(the Submilimeter Polarimeter for Antarctic Remote Observations) [©-32; F J&
1 5E [ P AL R B B W2 R AR 1, 223 AEAL T Amundsen-Scott B UG H) 2m B 5
Viper |, HAWRHAE 4 . HHE4LKFET NCC 6334, Carina Nebula , (333.6-0.2 il
G331.5-0.1 WAEN T mis (%53 9] FRE 1), 840 T80T 1° x 1°
BIRIX. BT NGC 6334 SM L fh =400 F o R R E RG24 HREE 17, LigA A
Ji Heiles 20 g B 560 S BOHR A 1 T NGC 6334 T Ab SR 2R R R RERE S, KB4 T
z NGC 6334 By R RER S SRR /B RE#S A -, XERN—ERE LEE
THFaIEB R R RE TR R KRR ERT .

(2) Archeops ' PR AREAE R A SER 1A 1.om BB, HAEN T HF58F 5 ik & 5t
fET (CMB) . A JUA R, HA7E 850 um(353GHz) BT LAMRMIR A%, 433 H 13,

B RS T B BRPGES TR EXT CMB —FhRTSRi5%, B 5 8737 CMB 5
AP AE ST R XT TR, AR T FPRRA. AW - A mRES, BRRES. TTLUURE, 12
7T0GHz AT CMB i 32 B B BT 515 G4 /e B /MY, T Archeop 353GHz B SN E iy T 22
RHST o RBRPBEH TR, I 353GHz BRI &2 T = KRB R — &%
2. Benoit £ A 10 B2+ 1 Cassiopeia . Taurus fil GemOB1 E 4 F & 7E 353GHz THY
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YR T, R IR ST AR A BRI £ P S B PN R T R TR G DT 1. R R
AP SRS T 50 F 2 R R RS T R T S A L. 53X E 9 Bl 1255 B 738
RIFERE, HREEERAS NELSH THUARER.

FK&WE/ (4K, rms)

20 T e 80 100 200
i /GHz
B 5 CMB LhK4%Fiiin] R AT S 4R a0 AR X STk e 3 BoR &R 1B
Ho K-W X 5 MHBHERRT WMAP Jrlliie 5 kB
(3) WMAP(Wilkinson Microwave Anisotropy Probe) 7: ‘B ZHFFE CMB £ [ Sk T
B, B 5 Wmm K-W A KRB, HRM R, kBl o #ER g s 2° . mE b5 /[E
H, 75 W B BMTSAXT CMB [#i5 J E B R IR PR SRR, 72X BT i I 41 1B B 1% RE
N —ERE LB AR R o KREUGHEE. B 6 28 KE W WMAP £ W B
THERZmRE. TUEIEEMRRIDETERE L, RIRBRESREER, XY
DT o R R ES R SEEE TR, (B W kB2 i 5 % SRR f R Rk, TTRE
RESFmin ey X, 7T LLA N &R R E R BB By, B, R Ta0F oMt
RE TR KR EUGE B, B3 T —EREMIES, HET#H0F s NEAR M
BRI KR ERSG IR EE, TFEE S (KT 300GHz) BR5 HEZLM
H A7 2L T WMAP 53X Fir42 K4 0 fw i W8 557 5 B T Archeops PLAk, 238 R IE K
W, R R R R B,

6 WikBHSREmER P(E &)
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5 BIRILEETE

AR T BRI T2 MBHE, FHRIE LR R MIROLE AR R T &0 T
“FRESIT IR, ARG O A S RE T R A, TR T e, R T
W IR G A — 0T B AR L B Ao A, ORI Xt R B A BE B A T RE S J7 1. T
TR, FX A e R RE AR R, R RN 00, AR PSR EHRE R,
RIFMERII TR 2, RPUT T 60~1 300 pm B%HE; AEERRIZD T 2 1EX K

2 HREBNEARNSFREHRVUGINS KR T O TRS
JesR#RAIK A (B RmEER$HHEX)

% ¥ 60um 100 pm 350 pum 450 pm 850 pum 1300 pum Z:7% SOk
(359.9-0.05(SgrA) 62° 81° [27, 40]
G0.67-0.03(SgrB2) 126° 128°(N) 66°(S) - 170°(N) 122°(S)  [27, 41]
G15.0-0.7(M17) 170° 174° 1440 161°(SW) [27, 42, 43]
G43.17+0.01(W49) 7° [41]
G49.5-0.4(W51) 45° 121° (27, 41]
G81.68+0.54(DR21) 170° 165° 157° [27,41,44]
G81.72+0.57(DR210H) 146° [44]
G103.0+1.8(Cassi0) 121° [10]
G105.8+0.6(Cassil) 102° [10]
G109.7+2.1(Cassi2) 134° [10]
G113.2-2.7(Cassi3) 5° [10]
G113.6-1.2(Cassid) 93° [10]
G115.0+2.4(Cassi5) 91° [10]
G133.7+1.2(W3) 173° 145° 141° 36° (W) [6,27,41]
G159.2-20.1(Barnardl) 138° [45]
G159.3-20.1(Taurusl) 79° [10]
G165.6-9.0(Taurus2) 47° (10]
G193.0+0.0(GemOB1) 95° [10]
G205.1-14.1(NGC 2071) 55° [46,47]
(205.3-14.2(LBS23N) 43° [46]
G205.4-14.4(NGC 2068) 116° (48]
G206.55-16.35(NGC 2024) 20° 40 [25,27,46)
G209.0-19.4(OMC1) 57° 56° 58° 58° 58° [27,30,41,49,50]
(208.8-19.3(OMC2) 152° [49]
(:208.7-19.2(OMC3) 160° 160° [33,49]
G:209.2-19.5(0MC4) 14° [49]
(G287.3-0.6(Carina) 75° 9]
G331.5-0.1 76° [9]
(333.6-0.2 82° [9]
G351.4+0.67(NGC 6334) 220 [9]

(353.14+16.9(pOphA) 86° [51]
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B A -2 R4 07 1) 5 A BRAR T T e A (F R T T AHIER) , A BUE R ITH
HE B A AR, FF5 <~ BB RAWIMMERE A B m R R ERS ) &F
PR TEITT I 4R0 SerA BRIE L B AW e, BoX A7 MR oL U R 2%, KR
BEREG AN TRARSF R, AU Dotson 4 A P71 T Novak 5 A 1O gyl 41 T Hisk, 52
—ADRE R BRI M, RA AR FIMEXE RS T A 60~1 300 pm 8L
¥, WABAS NGC 2024 1 1.63 pom BN (72955777 170 15 AL AR Je A3 142°), NGC 2071
TE 2.14 g WAL (B 9 8E 4 S 9 IR R OR BE 50 i HoP 4 M) 5 B, M7 AT pOphA
TE 850 pm FYELHE FESEJ2 800 pom HYXRIN, A 77 B Ak DL 725X BLUA 265 850 pm 1,

WRDTFRIEERAET TR AR ERGHEE, BEARELT, #5881,
Tkt R AR R A G T 90° . B 7 R BERZSMREBM S T ol RN, BT
PR < A BE 5 2 F R R R TR AE . X TR T ookid, H Ay g
REERZH 1pe B, ART 1pe K/NASRIIARAE S B4 T KRR B WA HRER 443
T mWT fEN AT GERL, R 450 pm A1 850 pm WL T2, HOT-HRET K610
THEEW 4T, REFEGHT o RRE#G SR ARRNERGN SRR, XS RwIREEE
BRI T=8EAZ, BIEHE 10404,

20 F T T T T T T 60/1111' ]
R ————————————— b+ -
-20 | .
100#m’
0 T VAR 2
N .
20 f ' ' ' ' 3504m’ 4
- - - o e e . I
20 , L
= — f f f f oM
S~
iﬁ% 0 —%-“\ ————————————————————————————————
m r , L , , ]
A T T T T T T T
20 F -~ 8504m° 4
_____-_-_—--_.---—--_._..-—‘r._.._%_.{ ....... - -
20 : — :\ : : ]
- 1300 #m
[ e L e
20 ' ' ' ' 1.63um"
-20 | 1 1 1 ‘ 1 1 1 1
360 300 240 180 120 60 0
BE/()

B 7 AREBEBENEA ST FEGITma A (BERER 2)
BFRERFRPEE P RER BT RIEK, HEHEM 0.043 pc(850 um #J pOphA) %
170 pc(450 pm # SgrA) . MFRE/NF 1 pc MnF=, FEHE 1pc £

KT RS F = AEIERTE X2 U LY BB, Al F = W SRR &
AR R S R B R LAY RN . T AT DA B T2 K B SMA (Submillimeter Array , BB
R) AT LAE T8 = 8% W B 141 S S D BRI > By 45 M, AT LA SRS ME B T
WAL BT N = % R B A 5 O . b AR BT 7R B30 L B 2 K R 28 4 PdBI(Plateau de
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Bure Interferometer) . )48 F) I 2 38 ) 2& K I 2 CARMA (Combined Array for Research in
Millimeter wave Astronomy) ¥4 A] 15 | W. AP A = 0 HEAR. BT = i R 8038 DA B R oK
W 9E, AT LAECE 2 ISR 5E. 350, RHK 5 N AT A FIHIEH ALMA ( the Atacama
Large Millimeter Array) fil EVLA (the Expanded Very Large Array) , DA 5 N 37 58 %) 5 89
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Magnetic Fields in Molecular Clouds and Polarization from Dust
SHI Hui, HAN Jin-lin

(National Astronomical Observatories, the Chinese Academy of Sciences, Beijing 100012, China)

Abstract: Molecular clouds are the birthplace of stars. How does a molecular cloud collapse to
form stars? Quasi-static model shows that magnetic field is the main force to balance gravita-
tional force, while the turbulence model emphasizes that turbulence plays a more important role
than magnetic field. It is not clear how important the magnetic field is during the star formation
process. Measuring magnetic field of molecular clouds is very crucial to many unanswered ques-
tions.

There are three methods to measure the magnetic field of molecular clouds: Zeeman split-
ting, dust polarization and spectral linear polarization. Magnetic field strength in the clouds can

be measured with the first method. Polarization of dust thermal emission is widely used to trace
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the field orientations in clouds. Observations at different wavelengths probe different regions of
clouds, from a whole cold cloud to the hot core. Magnetic fields are always strongly disturbed near
the core because of drastic physical processes. Low resolution observations can reveal the large
scale magnetic field structures of molecular clouds. Though magnetic fields inside clouds have
been disordered, the large scale magnetic field structures may still be preserved from the fields
frozen in interstellar medium, which are expected to be predominately parallel to the Galactic
plane.

We summarized the low resolution polarized observations of dust thermal emissions, and
collected all the results of observed thermal polarization from dust grains. The mean polarization
angles of those clouds were calculated and displayed according to the measured scale. Only a
few clouds have low resolution observations done, which show the magnetic field aligned to the
Galactic plane. Much more powerful telescopes in mm (sub-mm) wavebands have been proposed
to do observations with much higher resolutions and sensitivities. We noticed that some lower
resolution (> 1/) observations in the same wavebands covering the whole sky in future will show

much clearer images of large scale magnetic field structures of molecular clouds.

Key words: molecular clouds; magnetic fields; dust thermal emision; polarization
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