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Table 1 Gas to dust ratios in various cases

Reference gas dust GDR
Devereux & Young[zl HI, Ho warm 1080 = 70
Sandstrom et al.l] HI, H» warm-+cold  91.20
Baes et al.[’] HI, H, cold <145
Scoville!”! HI, H» warm 200

Galaxy classical value HI, HII, H, warm-+cold 100 — 150
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HRATEE B AU 140 pel) 2 dEFE A RN F =, HOrions = A
[ F 2, EOA N /N TR A B R X k. 1) H, S 97 o i FOe i ot o A
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TaurusfIPolaris 34K X [ U435 12.5° x 12.5°0 14.0° x 9.0°F110.0° x 7.5°, K/»
KEH .
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Table 2 Basic information of selected three star forming regions

Orion Taurus Polaris
Longitude,/° [203.75,216.25]  [164,178]  [115,125]
Latitude/° [—20.25,—7.75] [-19,—10] [19,26.5]
Star formation environment active, massive low-mass little to no star formation
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He2E 1, 75 5 MR 73525 N, B COTE 2800 25 5 b 78 RANEGAIE. A ik, AT
AT T3 CO5r il 28 M H s (M4 =R

19694 HH R K2%. BUBRITRE 22 Bt FAAT /R Bt S il L 24 27 e 0 o0 %55 8
2EBES T R E A T S H RSO EEFCRAO (Five College Radio Astronomy Observa-
tory). 19764, A1 Bl T FH T+ i AR FRA A (222K 3 BO) I 1) 14 m B i, A2003—
20054, FCRAOHHT T COMR, MU E T2COML, s T1COM4L, 2COMk 4
I3 RFWHM (Full Width at Half Maximum)/&45”, BCOIE 2 i) 5 )REWHM 447"
XA R A T DR A4 (171°, —14.5°) Dl K/ A97.80 deg? ) R IX. AL
180Nl IE 7 it 25 CO, 15 2N 14 E 43 #¥ % 40.254 km /s, 76 MBE /7 FL45 B CO, AT
LS HE%00.266 km /s, MG TE—5 — 14.9 km/sZ [A]119].

FCRAOHCOM RIRFH T # A Taurussr 1= KIX, I T3 A—10 km/sH
PIONT X I, IX AN X3 FE %A 78 4 19 B i Al Taurus X 38 5C B, [A 24 Taurus[X. 35 £ /)
M FEAET — 2 km/s, BT LLIXAN—10 km/sf AL X 3845 50 b 17090 (i 45 34 2 1 2,
FCRAOMBCOM R X 35k /N1 52 [ Planck 2CO Taurus K[X.

2.2 EBHISHHIZE
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PRI S 271 A4, BAT E I EBHISIE R (1 Hi sk AR TR E 0. Winkel 520
MR, R Mg N(HI) > 20.250, EBHIS 5 HAl A0 45 5 — 8, X %k 34T
EEEEIE SRR, HA1g N(HI) > 20.25 (B N(HI) > 1.77 x 10%° em™=2)If (&R T
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ICOTE L fm i B vt 5L B 73 AU 2D, AT 3D R IX I COMG LRI 9t BEREAT T
PR, Orion KX FRHI7E(0, 50] K-km/sIX[H] A, Taurus KX FRH$IE[0, 25] K-km/sX [A] P,
Polaris K X FRIE[0, 10] K-km /s [A] P, 1X 281X [A] (1)1 B 5 Planck < T CO$E 5 1ML
SCEEIS 16T 4 H () — 5L

Galactic latitude/®
N(HI)/(10% cm™)
N(HI)/(10® cm™)

Galactic latitude/®

20

Weo/(K<km-s™)

Galactic lotitude/®
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178176 174172 170 168 166 164 178176174 172170168 166 164
Galactic longitude/* Galactic longitude/*

K1 Taurus KX B #Feab BERT G I EEER . M EEITN KR N (HI), AvRIWeo, ZREBIR P01, AR
MR Z G I EIR. ol fly il o B R G RIS, A .

Fig.1 Comparison of the images in N(HI) (top), Ay (mid), and Weo (bottom) before (left) and after
(right) degrading spatial resolution to match the Planck CO data for the Taurus region. The = and y

axes show galactic longitude and galactic latitude in units of degree, respectively.

B T 0 CORG L AR 43 it B HEAT BRI A1, FRATTIE R B BEAT 7 97 32, 97 346 1 3 AR
FEPlancksy R 22, K245 H T 3N RIX FICOR 5 BEAH X 1R ZE o, / Weo BECOR 73
SR IEWeo 784, LB m] DL H A6 358 2 Bl 5 B 43 53 B R 388 0 1 9 /s, M Weo >
10 K - km/sH, AR ZERGEAE2% 24T Woo < 10 K - km /s, KR Z0GE 3 0. 3%
MTTLA10% A9 SRR, FBR T AHNH 5 2 s T 10% P, i Eow,, < 1 K - km/sff .

%F F-Orion K X 978 )6, $odh U5 T-2MASSTE 5407 ) e Bods, IF Hik
TR TR Z o4, = 0.18 magfLit 1318014 2522, X T Taurus KX I,
R T HEME K TR Eo 4, = 0.20 maglf 371112022404 £122. Xf FPolaris KX [1)
W6, WFE TIHEE K TR %0 4, = 0.10 magfI3Li1949604Hdi #1122,

11-7
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Fig.2 Distribution of the relative uncertainty UWCO/WCO of the integrated CO J = 1 — 0 intensity from

the Planck observation. The horizontal line displays the 10% criterion to remove data with poor quality.
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2.9 x 102 — 4.2 x 102 ecm=2 - (K - km/s) " #1530 LLAF 21 dge £ LA Gn 2 ff o
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km /s) U@ A K4 X 3. (EGloverfiMac LowB8If 303 i, 45 th 1 K4 1 2 73
FXco = 2.0 x 102° cm =2 - (K - km/s) 71,

Bolatto. WolfireflLeroyP/ ¢ ik “The CO-to-H, Conversion Factor” [f) 45k X &
PHERAE I Xoo = 2.0 x 102 ecm ™2 - (K - km/s) ™!, IR HAEEL N £30%. 1EH
UL TAE, FAMR XA e R B, IR HRXAERAE, 5 3R I8 X o f
A, PAI X oo AT &5 FIR 540
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PR8I T LA B0 T He s 1 4 A F i ik 2 5, BeAiTadad AR 7 Ak SR b

N(H) _ N(HI)+2 x Xco W(CO)

GDR « " : (6)

%

XT3N R B R 74, A7 0 % 8 T &R 7 AR N (HI), Aoy A%
JEN(Hy) (HEMITERN (Hy) = Xco x W(CO)) LB UAFE B B2 5 OEIH AV
PR R, (K3 E4FE5H 43551t T Orion. TaurusflPolaris KX N (H) /Ay vt
FEE R B N (H) JAVE AL 2102 em™2 - mag™t. 76 B W AT LUR H AR 7 AE
LN (HI) 5 Ay AT R R AR, TS0 A1 55 BN (Ho ) SR H XA A 5
PE. PAOrion KIX A H, N(HI) 5 AR M IRE KR, B BEMEIER R, PrElitk
AR AL A s> A% BN (Ho) A1 FU I W R P OC R, il e ME 0l & 3%
AT LIS 2N (Hy) /A H.
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Fig.3 Analysis of the relation between extinction Ay and atomic N(HI) (top), molecular N(Hz) (mid),
and all Hydrogen N(H) (bottom) for the Orion region
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WAy < 4 maghl(HILELL.
Fig.4 Analysis of the relation between extinction Ay and atomic N(HI) (top), molecular N(Hs) (mid),

and all Hydrogen N(H) (bottom) for the Taurus region. The solid line represents no cutting at Ay, while

the dashed line represents the case for Ay < 4 mag.
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Fig.5 Analysis of the relation between extinction Ay and atomic N(HI) (top), molecular N(Hz) (mid),
and all Hydrogen N (HI) (bottom) for the Polaris region
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X FTaurus KX, AT T8 Av < 4 magFUAS BRI A AE P P 30 1 2 PE 40 &
HAEAy > 4 magJ# 75, N(Ho) A1 B 1) — AR Gl 9005 45 2L m) W, @ZEXAV <
4 maghf A3 —ANECRI A A . W AN (H) 5 Ay 2 18] (158 R 43 31X A HE,
E A R R, gl B2 . EEe 4 T3 RN (H)/AvE, Orionk X
N (H)/ Ay 425 % 10%° cm ™2 -mag™!; Taurus KX [N (H)/Av 438 x 102° cm ™2 -mag™*;
Polaris KIX [N (H) /Ay 455 x 102 cm™2 - mag™; [FII 825 H T 34K X L[ (144 45
H37 x 10%° cm =2 - mag~!.

200 - .
Orion: N(H)/Av=24.89|
Taurus: N(H)/Av=37.97
Polaris: N(H)/Av=55.27|

150

100

N(H)/(10® cm™)

50

6 B Xoo HHHE2 x 100 cm2 - (K - km/s)~ 1, 3AMER MK DU SN (H) /Ay 11425

Fig.6 The linear fitting results for the three star forming regions assuming Xco being a constant of
2 x 10%° cm ™2 . (K - km/s)~!. The black, blue, and red lines are the results for Orion, Taurus, and

Polaris, respectively. The orange line is the linear fitting results for all the three regions as an entirety.

MR P EHSEEIR AT VR Y, X3 RIX, AAE B ANFRIN (H) /Ay, £R3F 5
T3 R AHE, 73 3EN (Hy) /Ay FIN (H) /Ay fESRJE S5 H 23 R IX
BRI, XA A R SR R B LM

#3 3MREXNMH)/AvHE(BEAL: 10*° cm™2 - mag™!)
Table 3 The N(H)/Av values of three regions (unit: 10?° cm™2 - mag™")

Orion Taurus Taurus (Av < 4 mag) Polaris 3 Regions
N(H)/Av 20 24 28 41 30
N(H)/Av 25 32 38 55 37
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2CO J =1 — 0 — 222, K221 a4 2RSS, 13CO J =
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5BCOJ=1— 0MM¥iz 5.

BAFEFBCOM I FALR T Taurus K X, ¥k HFCRAOMBCO J =1 — 0%
2R PRI, 7 JR A A AT B R, BCOM A % B Ae 6% A Bin T 20 I35 26 #1405
J¥ Ls oo V1545 31140

NlSCO =

3]{7]3 e hl/lacoJ I13CO Cm_2 (7)
-  ex —
4 2useo P\ 2kpTx ) ’

hrisco
kpTk

1 —exp(—

P kg BIIRZE 2 A, p3R780.11 x 10718 esu - e AR, visco BB CORTERAAR
FRAAR, hE G B v A, JRRARRES I B &2, T 23 ).

8 % Ny, /Nisco HEH W75 x 10°3f HTaurusk X T = 20 KB o] DL 45 3,
(Ng,/em™2) = 8.07 x 10®°[[1s¢o /(K - km -s71)], MFrerking, Langerf1Wilson[*® ] L4
JE Taurus KX N (P CO) < 5 x 1015 em™2, Wi EIHobE#

NISCO _
N(H,) = (m + 1.0) x 10?" cm™2. (8)

Pa ok, ATABCO J = 1 — ORI e BLar o 3R AN (Hy).  BT45 1 22 iR
P13 CO T il e B0y 5 5 43 2 1) Taurus KX 0 T A5 5 0 A7

Tourus N(H,)

45.71
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p)

22.86

Galactic latitude/*

N(H)/(10® cm

15.24

7.62

0.00
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Galactic longitude /*®

7 AP COMLA RN Taurus KX %05 THES B AT afliRlyHh 3 DI RRE AR, PO L.

Fig.7 The N(H;) map of the Taurus region derived from the **CO integrated intensity. The = and y

axes show galactic longitude and galactic latitude in units of degree, respectively.
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LL 5 NIBCORI2CORELE TSIV (Hy), AEISHT LU H, '2COZEN (Hay )8/ 175 17
AR BRI R EAER. AN (Hy) > 20 x 1020 cm—2f, & LHURLF I —30t.
K9 s TR 2CORBCOMREIFIN (H) /Ay, 73 724831.54 x 10%° cm ™2 - mag ™~ il
29.52 x 10%° cm ™2 - mag ™!, WALV A AFIREF, U0 B IX PR A7 VB B R X i)

Taurus
50 . AR Naann "

N.o(°CO)/(10% cm™)

‘ ]
0 10 20 30 40 50
Na(7C0)/(10® cm™)

K 8 Taurus KX AARETZEHHAFFIN (Ha), ol ZRHRHESE T X oo T H I PlancloW il #11> COSY 3R
EWeoo U HAFRINESr FAEE S, ¢RI 2 HFCRAOMMIIN® COMBE T HA3 BN &4 TS
Fig.8 Comparison of the column density of molecular hydrogen N(H;) derived from the Planck Wiz2gq
(z axis) and the FCRAO Wiz (y axis).
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10— —— ] —T—— T —— T
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Ol v 1 v v v
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Av/mag

K9 X EEFETaurus KX 2 HIARTE 2 CORME COMM A R E A 2N (H) /Ay

Fig.9 Comparison of N(H)/Ay derived from the integrated intensities of *2?CO and *3CO lines

respectively
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4.2 XcoBEAVEILEES

FERT IS, AT Xeo & — ML (HRHRHES I, XA FH N 1K
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ECARYAT 2 N X oo BR300 EURE, S0 T X oo Wl A8 P AFAE 8. FRATT 22k A A 3 B
M X coEATTHH. A F GloverFMac Low!®8145 H ) X oo B Ay (172 1456 5

2.0 x 10%° Ay > 3.5 mag
2.0 x 10%° x (Ay/3.5)7%% Ay < 3.5 mag

Xco =

B IXA A XA ETaurus KX v H SRR, KIAEAy < 3.5 maght vF & 145 R A HE
A RRAE T X oo B Ay /N iy il P i oK, F I AT 22 Ay 18k LA 4 77 0.2 mag.
1.0 mag#i1.95 mag, 15 2| 1AM AR FEOLH X R W ELI0P . EHFX3A
T A I R R 2 Glover fiMac Low B804 FH 1A 504 111 /N Av A 0.2 mag, Av{H
7£1.0 magPftiife 2, MEFAy > 1.95 mag K kil b3 COMUM A vH 5 1) X co fie K
{15, RN Ay ~ 1.95 mag. E10R W], RIR Av#kilk421.95 mag, N(H)5 Ay ZIA]
WAL IER R, B LLIRATTIA A GloverfMac Low#h H I X co Bl Av A2 A 1 6 & & A
EELT.

N(HI)/(10% cm™)
)

5
(o]
2.5x10° e
o . B F—2N(H,) /av=46.15
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Av/mog
Kl 10 JET GloverfliMac Low PS4 K X oo B Ay LN K R G Taurus KX (N (H) /Ay WAEEIF 53 6T
AFEAVEWTEHE: Ay > 0.2 mag, Ay > 1.0 magflAy > 1.95 mag.

Fig.10 The values of N(H)/Ay in the Taurus region, for which the relation of Xco and Ay given by

38]

Glover and Mac Low!®®! is applied. From left to right, the cut-off range of Ay is: Ay > 0.2 mag,

Ay > 1.0 mag, and Ay > 1.95 mag, respectively.
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DAL, 5T FRAT IR AT B B, S REAS I A 5 T AN 1 X oo i 2 X, Xco =
N(Hp)/W(CO), HA N (Hy)K AFCRAOMIBCOMMIE A T HA5 B &7 T A% (vh
HIT1EZ WAL, W(CO)K HPlanck WA F P EIE 1 75 kAl n] LS 2A [1]3H
EX A X cofl. 7B R XcofEn T ,

3.85 x 10?° 0.0 < Ay < 0.5 mag

3.17 x 102 0.5 mag < Ay < 1.0 mag
Xco =14 2.38x10%° 1.0 mag < Ay < 1.5 mag
1.86 x 10*° 1.5 mag < Ay < 2.0 mag
1.89 x 102° Ay > 2.0 mag

7 BERHRIR M X co 5 AVIR R Z WL 1.

15

sectional average

Xco/(10® cm™+K™'skm™"'+s)

8 10

B 11 T2 CORSCORBUN SRIE T AR Ay TEH A X oo FHE

Fig.11 The average Xco factor derived from the integrated intensities of 200 and '*CO in different Ay

ranges

FHBAG RN X co 70 BERREER IR AR AR, 45 1AEK129. Orion. TaurusHl!
Polaris7 F z FME 53 1) 26+ 428181, H.4710%° em™2 - mag™'. 52 HI Xco MR #4533
g 25, 38RMI55AH L, Polaris KIX 22 IR, =1 I I 7E T Polaris K X I G /D,
FHI I X oo {ELTE 73 B bR E 00 BB P 2 AW O, AT 38045 R 22280 K.
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200 T T ‘ T T T ‘ T T T 1
Orion: N(H)/Av=25.58
Taurus; N(H)/Av=41.77|
Polaris: N(H)/Av=80.78§
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|E |
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K12 HXcoFFX Ay 2 BEICT3 43 B 3AME B T X LA K SRR LA 45 . B Orion RIX
Taurus KX flPolaris KX 43 Al FHEE (0, 5 (R 2T (A 1) SRR s AN U 1) 2R RN LA 85 0L B2 & &5
HARBHAEEAN R ISR 510G SAR R B e bR 7 B .

Fig. 12 Linear fitting of N(H) over Ay using the Xco factor as a sectional function of Ay. The black,
blue, and red points and lines represent the observational data and the linear fitting results for the Orion,
Taurus, and Polaris star forming regions, respectively, and the orange line is the fitting results of whole

sample.

4.3 S5HMAZRAIELE

FERAPHH I 2 5 Chen 254U 25 H (1) T ALTE X RN (H) / Av A IR LA, 76 Taurus K
X AR HIANTR], T2 B J5t PR Chen 85 78 3CF S ] I X oo o a1 AWk A AR EE AN
THOGAE X BN IR IS A3 2 1. T AS IR AR R AE I X co 20 T L3R 2 Ry P 5
15, 3 AT (X oo =2 W80 M7 (X oo =27 B ki £K).

F4 HSEIATERIN(H)/AvEILLR
Table 4 Comparison of N(H)/Ay with previous works

N(H)/Av/(10*° mag™ -ecm™2) Orion Taurus Polaris

Chen et al.[*!] 18 27 72
Our work (method 1) 25 38 55
Our work (method 2) 26 42 81
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Liszt*2IJF57 T |b] < 30° X 4k, 9 FIN (H)/E(B-V) 55 F 4 13.89 x 1020 — 31.25 x
1020 em ™2 - mag ', Vi BEAOIE BEVER G L Ry ARSI, R LN (H) / Ay F 6 B
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93N Qexs (silicate) = 0.72F1Qx (graphite) = 3.30. I Ay = 1.086 X Ngust X Oaust (Fe
Poquse = ma? BRI JUATRI), 192 R IRFE % E Nause = Av/(1.086 X Qexy X wa?).
Ay = 1 maglhf, XN RERR 51 I AT % 5 72 Naiticate = 4.08 x 102 em ™2, XN )47 84T
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X T BEAS A B 1) 0 &, AR A AN A ) o 5 R, DR A AS [R) BR) J o0 JoT RE
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13 2 45 R emgticate = 1.59 x 1071 g, [FFE 7L TR A3 BN A7 85 A B W0RL 1) )i
FMgraphite = 9.38 X 1071° g.

FE T — AN O A G ) AR 15 AT 85 R RN AN AR IR ORE (1) ot B, FRATT A B — AN DGR
SR N ) AR SRR B L Mause = Nause X Mause. I RAR B Bp 42 R H L ek 12 28
RIRBUKL, Maiticate = 6.50 x 107° g - em™%; QSR AR B¢ A2 P A2 R AR 2 A7 85 28 BRI,
Mgraphite = 8.34 x 107% g - cm™2.

{EE, B R IR B e T R 1, R BB A& S — o ARk ), H RS At
FEAE—E BE I, A UE AT IE T — S AR 3 Y L3 32 ) 2R 5 R WD O 145
744 NozawaZ5: 45145 HEWDO TR Y (1) 28 25 i B R R B0k 2.8 x 10* mag - cm? - g— 1, %}
PN RS I R AL % Mo, = 3.57 x 107° g - em ™2, S TEERR #h Fl 7 85 2 [1].

4.4.2 SAEFEE

XA IS, BAE B R E T FE My, BT LA SR R JE Ny =
1020 em 2 (AR R, Myas = Ngas X m = 1020 x 1.67 x 1072* g - cm™2 = 1.67 x
107* g-cm™2.
4.4.3 SRR

S TN AR AR R R 18, JRATTAT LK N (H) /Ay FOAE, e el o T8 3 1
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AR L. DIRERRER A, XA R AR T i 2 SR 2 1
(Mgas/Maust)/(N(H)/Ay) = 2.57 x 107%° cm? - mag . 9)
[FJRE IR 77 3 v 54 S5 R W DO TS 2R [ 2 48 R 40053 301) 2420.02x 10720 cm? - magH14.68 x

1072% ¢cm? - mag.

4.5 HeSKMIELE

e EA AR R R, TR AT F IS T AT HR, AR T 40+ =
HMEEN TR IuR. HIEHe G R R I, HI R AR R SR R
HEL3TRHEBL R, AT AR L R % e He 0 8 )5 B — AN L3TR A IE.
7EOrion. TaurusFlPolaris KX % [EHe G2 & 1F J5 AR U HL /B AIAER S FIL6 .

x5 M REXEEHeLRIEEMSEREL(FFE—)
Table 5 GDR with the He element correction (method 1)

Orion Taurus Polaris 3 Regions

N(H)/Av/(10*° cm™2 - mag™') 25 38 55 34

Mgas/Maust (silicate) 88 134 195 132
Mgas/Maust (graphite) 683 1041 1516 1026
Mgas/Mause (WDO1) 160 243 354 240

®6 3MPRXEEHeTRBEMSERELL(HED)
Table 6 GDR with the He element correction (method 2)

Orion Taurus Polaris 3 Regions

N(H)/Av/(10*° cm™2 - mag™!') 26 42 81 41

Mgas/Maust (silicate) 90 147 284 143
Maas/Maust (graphite) 702 1146 2216 1113
Mgas/Mause (WDO1) 164 268 518 260

MERSFI6T] LAF H, 1X3AME AL B X A28 i L AR I 2> 100, AWDO1 7R 42 8%
e, 3ANRIX A AL AR >160, Polaris KX IS A b K, IAF3000L 1, RIS 20 b
/NEIOrion s 2, AAHAEI60LL . "l UL, 43 F = TP AR A B Tk AL Br A
[F1100—150. "2 ot i LU X 2R 1% i 23 2 B 5 BURK (1), R IR b AR R4S B (1 A L e g
/N, TTA SR AR AR A5 B () S A E ELR 2814

AERTHRHNH T AR TAEFIRT N A R X A A e b (. it s & B,
M43 BN 45 B 5 Young MScovillel® L) & LiseauZG 7 i) TAE —3%, wht& 2 1 = R b
TR B R, B Lisean 5 BI15 B In K, 1T AE A K R % 7R B S R = 10 4 1
ANIF], Liseaun5 B ) TR H 02N HT 401

4.6 S5 EEMEHIXER
FeAiTi g KRR AR SRR R a7 %, AR KRB X [ Orion 73 ¥
I S, AR BT P BUX B Taurus 7> 1 o Ja i, JUF- 3 TE A T B 3)
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SIS S, IR T Y e, A AR X 4B RGBS EUR IR A&
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DX R PR A v, 2R HLAT A vy 1R G 24 20 o WRR ) L ) AR 7 19 K, ] Rl i 5 oA
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R, AL AR RGN i AR WA 1), R MR AR S P TR & .

R7 EEERXREREXEL

Table 7 Comparison of the GDR values of our results and previous works

this work Young & Scovillel®! Liseau et al.l”] Liseau et al.[8]
molecular cloud Orion Taurus Polaris mean L1688 rho Oph A
gas tracer coO co CcO CcO cs NoH™T
dust mass calculate extinction extinction extinction IRAS IR band IRAS 60 pum  far-IR and sub-mm
Mgas/Maust 160 243 354 600 450 88

e 4

5 B\

A TAEGER T3 WA E AL X, THE T e AR R R R L. X3 RIX
A&Orions) ¥z Taurus% ¥ = MPolaris 7 Tz, 43 AR K FtEE A . /DR E
SBTE BRI /D 85 TeTE AL T BGS 3 1) [X 3k

T2+ = W &S RS, AT & T b A, &0 A %5 B 1L
HEBHISK R E 4, &0 1 & 52 MPlanck[F) CORE 26 AR 75 9 J #6111, 7E MCORE 2 TR
G35 5 e e R A A3 A BN SR R B e X oo = 2.0 x 1020 em 2 - (K- km/s) L.

2RI R 1 S A DUAL BRI 6 B RN R ER . X TREAME R T X, AR5 1 07
FEAR BT EM B EN (H) 5 2Rt Av Z A LLfE, Orion. TaurusHIPolarisK X X}
MHIN (H) /Ay 53 425, 38K155 (A7 41020 em=2 - mag™1), BB & T2 /i TAEHEH
VAT ZR P34 1.

K TFCRAOMCOM K Fdim, BATIHH G 2% H B COE £k 11 5 T Taurus7r + =
FIN(H)/Ay. HHEBCOMLMSA RIS REA D FHZEERAN512CO J =1 — 0—3,
{HAEE D AR /NN, MBS CORE LR TH A3 B 1 &0 A5 FE RN

B Xco A 0 B i i A v TR A b Wik R H GloverfMac LowlP8145 H
M X co b Av AR IR FIEE, 73 210 25 AR A A B, MRIAS TAER H £, JATRI 5>
BO A Xco W77, 158 T RGBS R, SRR X oo N H UM &5 RAH ZEA K.
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The Gas to Dust Ratio in Three Star Forming
Regions

LV Zhang-pan  JIANG Bi-wei LI Jun
(Department of Astronomy, Beijing Normal University, Beijing 100875)

AsstracT Gas to Dust Ratio (GDR) is the mass ratio of interstellar gas to dust.
It is widely adopted that gas to dust mass ratio in our Galaxy has a value of about
100—150. We choose three typical star forming regions to study gas to dust ratio:
the Orion molecular cloud — a massive star forming region, the Taurus molecular
cloud — a low-mass star forming region, and the Polaris molecular cloud — little
or no star forming region. The mass of gas only takes into account the neutral gas
because the amount of ionized gas is very small in molecular clouds, i.e. only atomic
and molecular hydrogen. The column density of hydrogen is taken from the high-
resolution, high-sensitivity all-sky survey EBHIS (Effelsberg-Bonn HI survey). The CO
J =1 — 0 line is used to trace the molecular hydrogen, since the spectral lines of
molecular hydrogen which can be detected are rare. The intensity of COJ =1 — 0
line is taken from the Planck all-sky survey. The mass of dust is traced by interstellar
extinction based on the 2MASS (Two Micron All Sky Survey) photometric database
in the direction of anti-Galactic center. Adopting a constant conversion coefficient
from the integrated intensity of CO line to the column density of molecular hydrogen,
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Xco = 2.0 x 10 em™? - (K - km/s)™!, the gas to dust ratio N(H)/Ay is calculated,
which is 25x102%°, 38x10%°, and 55x10%° cm~2 - mag~! for Orion, Taurus, and Polaris
molecular clouds, respectively. These values are significantly higher than previously
obtained for the average situation of the Galaxy. Adopting the interstellar dust model
with the ratio of total to selective extinction at V Ry = 3.1 by WDO01, the derived gas
to dust mass ratio is 160, 243, and 354 for the Orion, Taurus, and Polaris molecular
clouds, respectively, which is apparently higher than 100—150 for the diffuse interstellar
medium. On the other hand, the high N(H)/Ay value may be explained by the growth
of dust in molecular clouds because of either coagulation or accretion which can lead to
the inefficiency of extinction in the V band. The situation of varying X¢o is discussed
as well.

Key words stars: formation, ISM: clouds, ISM: molecules, submillimeter: ISM
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