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ABSTRACT

The structure and environments of the molecular clouds near the SNR
HB3(G132.7+1.3) are studied. The molecular complex which is located at the
southern rim of HB3 was proposed by former investigators as the one
interacting with HB3. This complex region of 2° X 2° at I = 133" has been
observed at “CO, “CO, J = 1 - 0 at a 1’ resolution with the 14-m radio
telescope at Taeduk Radio Astronomy Observatory. We have reached to the
following four conclusions. The possibility that these molecular complex and
HB3 are interacting with each other cannot be supported with any of our data.
The morphologies of the two show no similarities. Neither particular features for
the interaction are found in the CO lines. The hypothetical “Molecular wall”
which was expected to exist on the northwestern rim of HB3 as a cause. for
the noncircular morphology of HB3 is turned out to be nonexistent in CO. The
molecular complex which resembles a “bar” at a low resolution is now resolved
into a U-shaped shell. It seems that the U-shape is consist of two independent
components. No peculiarities, such as unseen masses or bright stars capable of
forming HII regions, are found within the U-shape region. The total mass
included in the complex is estimated to be M = 2.9 ~ 84 X 10° Me, which
is in good agreement with previous observations within errors. Considering
about 12 clumps distinguishable within the complex, the total mass implies that
masses of each of clumps are on the order of 10 Me, which makes these good
objects for further studies in relation to star-formation. Especially the clumps
associated with W3 are worthy for more high resolution observations for better
understanding of astrophysical phenomenon ongoing in them.
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B =2oae A4 Fs (SNR) HB3(G132.7+1.3)0 QA& Ao d o] SNRe] ¥
Qggo] nN 1 YE7tE 2R #2 ¢ T4 74t HB3S # g vEy dsdol
7] QB 2% o]FojF YRE AFE vHEFH d5An BSFE FAHA FYHJUG. ol
HE BEAN wae ostn £ FHEZFHA g9 FHHUY] Wi £ FF AFE 21¥8Y
Augoz uFH Aol TRt B TS AZARA AHAA B 9 CO A4 #F2=2E
zzuolyane 8 7 Bt F& 5oz B39 v Y9cHlada et al 1978, Huang &
Thaddeus 1986).

a2 Fotel B2 ARE a9ty uS Zu HB3E 90° x123° o AVE 7R diE HA
of &3t 22 - 2695 MHzol B3 spectrume I A47F o = 06 = 004 24 AFAHA vd
A @A o tHGreen 1988). ol LAE P AAZA (HF 02" 16" 30°, A9 62" 10° 0
0" ) ARZAA B2 LolF W oW T4 FEG Polgtrh Age 22 + 02 kpedl
AP, WHEEE 10 - 20 km 57 AEEZAH 5 - 75x10° @ FE9 Yol /A Ae=
otzlAd ¢lth(Landecker et al. 1987). X-rayE £33 & o] SNR9 E&S ET o|AHolt. of
30 pc W49 FE ringel Y1 Wele AR FEHEHE HB3Y AFA7AA v B9
X-ray7} d&H oz wEgt 5= FARI} MY =33 wgoez Z4E oA HB3ZG
o}& adiabatic phased] & Aol oldrlgde F2& Yoy Yvole 8 30,000-40,0003 &
2 adiabatic phased] Uk Hrlole w$ HUh A7 FARAALL ofn TAHA S+
(Venkatesen et al. 1984, Leahy et al. 1985, Seward 1990). 9492 #35d HB3Y E¢L 1
70 g2 AZsch, APHQ SNR7F 4o & o, e FHY HBeHg 33AE
& gAE FE Re2 20 (Routledge et al. 1991).

o] SNR9 54¥d e Fwd AHF EAge) EAste 244 2 8 7HeAel o
= 2 gEE 2 HA F9 suste Holg AN W ofvez HO 99, 2o ®E F
W 2359 A4 5oz A EALL UF FoFe 45 #AE A7/ E ¥ 2
olt}, HB39 FWe ¢ 70 x3° of A ¥€eA, HI 99, &AL, HIde “galactic
chimney” @4o] 2Ag #o|7|% #14 (Normandeau, Taylor & Dewdney 1996) &3 43 F
WAHE GFSIE 2 BEAHL BAFE 99 F9 shteldh o] 494 43 A A
Y BALSo] 94X ded olE7 tiEo ¥e HI Y92 W3, W4, W A4e<d OCL
352, OCL 364 59 th¥d AAEo] Qo] o] ExANLEC e AAETH §4& =2
Z3 9]t} (van den Bergh et al. 1973, Fesen & Gull 1983; Huang & Thaddeus 1986).

HB3 Q123w A 29 #BE osje wiwzy Esith HB3S 7H3 7t7te 42
& W3g ¥dalE Aoz J|E BEME (Huang & Theddeus 1986) ¢ 2° X2° o HA
98t velocity gradient’t 8 km s7 FE UYeldE Aoz Mol FAdE Aol oidrt F5
531 9tk 543 W3t IRASE $8A A78 A3 graino]l 42 F depletedo] AT 4
/hel Ze IRAS A7 2R W3 AAdAE HO 7t #2458 en CH:0H = 22AHS
t}. £% HB39 filaments$t H, 9 284 AFAME COY £E9 H.9 $=7F A dse
Ao vlFo] Bxe & HB3SH AA d#sHo ne 45¢ 23 o 442 HB3SH W37t
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22 Age gla HB3E A9 9ZE WIAW HZA EAHA PFee A2 He A
o] dukx el A9 Astelt} (Landecker et al. 1987; o] &<l A8 ¥ L FH=)

old JtsAdE B8 HBI7F FHY Exed 243t dode FRE FAE o4 7A
' dojz u gt adE Jhed A2 E & SNRIE €8 HB3®E 2 F
HI 993 2x1&7e] d35agoz Bdo|gte} vj$ B3 F2E 7lxx e

8754 g9 (Routledge et al. 1991),

ol mel £ =% HB3¢ H&&Esta Jdotn gAAE [ = 133° complex?] ¢F 2° X2
Rzl 4o Wit 7|&e gEug Bl & Co #F BCo BAA #F L Fysq
BAE9 248 morphology 2 A5 &89 £AE d38utt £3) HB3Y incomplete circle
Bofo] FHEY B 435849 AAJAE, 53 o] HA B 5EF R L
o EA AFE CO #5E& F3lA s Bt

a9 1. 7Yt DRAOY 1 235 ZHHAE 1420 MHzolA #3 % HB39 2 Uy 999 mgoltt
(Normandeau et al. 1993). 2ol YeEld 99& 8 X 45 ¢ A7|oli, map FAL | = 135 o)t} o
714 HB3:= 9 2E2%9 3ujdiA Rel shelldlHl, AZIARE HZ2o2 W3, W4, Wo7l Btk W3E
FHoE M £ o W4sl HB3® PhX| uhd] dele] o] ®AL HB3LE Fu|aAT B £ =gdA
E W3E $402 2" x 20 99¢ PCO oA 53" ¢ v oz dygadHERY 14-m ARFYAAZL
AH-8-3t9 mapping & Arh.
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1.3

I

E A7 #5% Ase HB3 stdo] 9X AW 2L (1 ~ 133° complex)ojt}. #&
< 19959 109 23Y%H 119 189742 BCO J =1 - 0 Ao Wiste] 20 A2 NYARHE
W (TRAO)IA #Fa A 2% 19979 119 104%7H 69 Aol EE gdee ®Co
=1-07 #8A $&59: =% 89708l A8 A, olo] datel COJ=1-04 #
2& #8384t o] datat BCO 9 optical depth® A&st: do] A}L3IQT) o|ARY J =
1 -0 Agsg,
# 2 FCRAO (Five College Radio Astronomy Observatory)ollAl:s 2 992 ¥ gsld | =
104° ~ 14o° , b= -3 ~5 o A BT 99g CO A Querry WA & AHEEA 1
grid #&¢& #2389 h(Heyer 1998). WA o] Fo] th§ “CO datat FCRAO data® AM%
3 FEY AFE S 4 AUt 2¥ e B2 JAE XFE 2o He 99¢L g
DRAOS TAHAZ A3E 9449 map 28 Eh 23 20 QU AL FCRAOYAN #=
¥ 2CO %9 surveyd AA m&o|t}.
FA Y] 7de AR FrPon ALLEHd SIS 54171 2 771X AAH dHolEd
FHEZ e BAE AWUD 538 “CO B3A $47) AdE UL F5dyo
Y ARFLAL "CO & BCO M beam size’t &2 537 ¥ 55”7 o|B, beam efficiency™
242} 046, 0471tk 1 37 A G BE YL B 19] 8%k

2. glolg

B A dlolels B4 AlE38E SPA (Single Dish Data Reduction Program)g AM&
8o}  reduction AP o AEE FAEAFHCZ BANY do: gRE
ATPS(Astronomical Image Processing System)®} IRAF (Image Reduction and Analysis
Facility)& A}-&3 %t}

29 spectrum® T noise level& CO 9 PCO o4 Zz 02 K, 0.1 Kojt}.

. 3% A3
1. Line Intensity Maps
39 3a9lE -55 < Visg < -33 km s &% #$lol T¥E ®CO line intensity #E<& ¥
slo] @2 oo HHEE integrated intensity mapS 28 E AT gl HFAE ofebd]o}

ZAE Hold SHd /A Bz & F e HEEE 9AHE A=A 297t &2
Aol A WobAle £Ad B2} WEE w3 Aeln. WMEE JHA Yolge 2F 12 At o]E0
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b (degrees)

I (degrees)

23 2. "5 FCRAOS 14-m A 3979 3% beam Querry® AH&3le 2CO oM 1V Bslsos o
F€ =104 ~ 140° , b6 = -3 ~ 5 #Hog 499 mFo[thHeyer 1998). & B2 g4 2o A4
ulx] a2} “BTAE GO HAEe W& R&EOR mojth 53] “molecular wall’2 ZEUAY Fde =
(W2 EA) vlg PCO o w7l Bol7) sAu 2 wege sgstt: AgE: A8 AN s g

X 1. The Observation Parameters of the TRAO 4-m Telescope

Item

Specifications

Observing Date

October 23th ~ November 18th 1995 “CO
November 10th ~ November 16th 1995 *CO

Lines BcoJj=1-0
“coj=1-0
Reciever SIS
g 380 ~ 500 K
Resolution 55" at *CO
53" at "“CO
Beam Efficiency 047 at *CO
0.46 at "*CO
Spectrograph 256 channels X 250 KHz
Velocity Resolution 0.7 km s
Sampling rate 2 x 2 gnd
RMS Temperature ~ 01K
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REE AANA FHt FUEAE LY shelld R 4A LolE & Uk 27 3bel

+ peak intensity® 18 BRI AA FTRE FF2A ‘B (door)" & HAS3I) & =3
¥ 29 12 7H BAL AR dg 94X (274, 299 RAS Dec)s}t Tx, 4Z 4V, a8z
X Visg €% T8 7148

o]59 d% 1 -4kms"' B2 vlm3 Qe ATolth =43 Wi 33 4 Yolgse
W3el d#8 CO AR2o2A W39 5L tdslso] Huz We MZL Ho Zg ME

ol 4km s AEJ} Hed A Aol YEHYL L AAbstn gl
2. Channel Maps

a9 40 28 B AL channel mapelth, AX &5 FHL 553 < Vise < -329 km 5™
oo olF 21 km/s LALZ ¥ 11 A9 FLoz Yol AXHQ gTo] FRo|
52 AN HEg érey scale ¥l contour level2 2%t} Channel map ¥ A& 2o =3
¥ & contour mape 59U Max Planck @749 Effelsberg A3} 3 9702 2695 MHzol Al
#3549 9449 (continuum radiation) mapo)th (Fiirst et al 1991). 8¢} @ Tgog 23
ge2 ZA wAd 32 continuum AE9 HAZ contour® E 719 channel mape) F A3
B

o] %M}t J&ol HA horse-shoe shaped shell# o|® d@dAgo] erh? dLAFE &
2615’_7]' 317] ol :“7“‘4°i 22 A Ali“xl“ 3—]"’]‘% T ﬁc} av °]e{’— g

& 2. The Observed Properties of 12 CO Clumps

Comp. 1 " b RA Dec Ta a4V Visr
No. (h, m, s) Cc)) (KY (&kms™") (kms™
(0 2 3 e (5) 6 N 8

1 13373 1.32 02 22 22 61 57 56 39 32 -41.1
2 13343 1.23 02 19 38 61 59 25 18 22 -40.4
3 13370 120 0221 43 61 51 48 35 48 -40.2
4 13393 107 022309 61 38 54 39 46 -46.8-
5 133.47 100 0219 17 61 45 22 26 37 -42.8
6 133.20 1.00 02 17 10 61 50 46 2.2 17 -42.4
7 133.00 08 021502 61 43 17 25 23 -42.4
8 134.20 077 0224 22 61 16 52 49 29 -49.3
9 134.03 0.73 02 22 58 61 18 33 30 19 -476
10 134.00 0.43 02 21 43 61 01 54 2.0 26 -477
11 133.33 0.37 02 16 36 61 12 18 18 36 -51.9
12 13363 0.13 02 18 15 60 52 32 2.7 19 -49.6
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GALACTIC LAT.
8
(2] S [34] o - N
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00l
134 30 00 133 30 00 132 30
GALACTIC LONG.

Grey scale flux range= 0.0 28.7 K km/s

Peak contour flux = 2.8656E+01 K km/s

Levs = 2.8656E+00 * ( 1.000, 2.000, 3.000,

4.000, 5.000, 6.000, 7.000, 8.000, 9.000,

10.00)

I 3a. $EYY 55 < Visg < -33 km s o] T¥E ®CO 9 integrated intensity mape|th. EAE
obghulel £ EYE /MY Yol2lg B £ g ARESA 97 B8 AdA RolAE &Ad o
g W58 vHoen 2% 12 et} ojEo] T 3
A3 2L “bar"7t ot} FVIFAE shelld)

oo
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-0130

GALACTIC LAT.
8
g8 8 5 8

F =3
(=}

30

20

10

00l
134 30 00 133 30 00 132 30
GALACTIC LONG.
Grey scale flux range= 0.000 6.949 K
Peak contour flux = 6.9485E+00 K
Levs = 6.0000E-01 * ( 1.000, 2.000, 3.000,
4.000, 5.000, 7.000, 9.000, 11.00)

29 3b. 2 949L peak intensitydl] Wated 13 gk WA F=E FCRAOY PCO ¢} o) =23

2} “(door)”& HI2AE3] ¥L& £}
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- GALACTIC LONG.

Cont peak flux = 1.9590E+01 K

Levs = 1.9590E+00 * ( 1.000, 2.000, 3.000,
4.000, 5.000, 6.000, 7.000, 8. 000 9. 000

10. 00)

249 4a. “CO 9 channel mapelth. AA &% TIL -553 < Visg < -39 km s 0|9 o]Z 21 km
sT ez A 11 A FHoz thro] AAHY §Fo] BHOEE grey scale contour level e
Abga|A olzo g TFETh o] 1 Yo 2HAA HAF contour mape £Y Max Planck Effelsberg A
BgdR o2 2695 MHzol A B29 Rolth (First et al 1990). 3¢} e Tgog sidez AA wA
U2 continuum 482 H2Z contour® channel mapd]l FH& 9 Bt Shell 79 WB9 § g
At Bl ofd A@A4dE sHAAE 5935t Huang & Theddeus (1986)9] AE3S “CO #ZolA
bar eje Tz ¢l Holge -55 ~ 45 km s’ 9 HE¥FH 45 ~ -3B5km s o YROE FAHY
Atk shell 22 AP
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4F °° "1-'45 to -35 km/s

‘Levs = 2.5889E+00 * (  .700, 2.000, 3.000,
100835 5.000, 6.000, 7.000, 8.000, 9.000,

Y 4b. RE AHEL 5 M9 & Aoz UrUth AR 1€ 55 < Vig < 45 km s™ o, AE I
= -45 £ Visg < -33 km s o]tk o] mdlg Haw AE [F IV 45 49g Bert gemz 4
nE F2d /1S 78 898k fIA |4

W3olA HAE Y& dae EALH 2 A gl dFgHS PAsin e = Jrh
g Mg AFL =9 71554

N &% PR -553 < Visg < -533 km s 224 oA 7t e dgeln, &%
7t 4o 2oz Frste A AW WolA: wgolth BFY shell A/ 2L £E T
Zhol YetgA gEthe A2 shello] $-olAA F2 71 &olA dF L 7Mgtn b2 3B o
2o dAsn Uvte AL A} SRt AaR 2o g

3. Velocity Gradient

19 59 6°1E cube dataolN £ E-29], $=-27] dsty 1Y 18 B HAHL
2 49 £% gradientd & F Jvh 19 @A SAE 2 Jevdes FEE 98 F Utk
Fr2 e 502 E £E-27de A /MY & JEoE UduE Holth dus A &=
T A9 dA&%FHo2 Yehhe AEe] et olAL 2971 1338 A A AlzaiA
1345 & do olojxg, Umx F g AL N2 g AEUH, 2F e -5 km
st 2H6 Ytz & sue -40 km s 2H ¢ Jehdth o] RE CO 4F9 A =Fo)
e wEgos 49 oF FHE JRY) WEQC, UA Fef 279 olojd BE (U nlehHe
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W3st #d g Aoln ZF % dAd Fgetes 2R, F U Y ¢ 71§ Agses Ao
k10 km s AEY &% HAoz Baxo o

ol@A 7t2 HEE0 10 km s AL TAoE EPHo Ye AS, olRE vy Ad
golele) AF $& Yoz s B /b1 I EAgo BAA B

14—

GLAT-TAN
o o
© o
| l

o
o
|

04—

0.2

V]

|
0.0 -55 -50 -45 -40 -35

VELO-LSR
Peak flux = 3.4091E+01 K
Levs = 3.4091E+00 * { 1.000, 2.000, 3.000,
4.000, 5.000, 6.000, 7.000, 8.000, 9.000,
10.00)

a9 5 &% - 289 Ug 2ot dAHes ANY £ gradientE € & Uk 29 ¥A 5HY
29 Yelde P2k A8 F Ik
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[ [ ] il
132.5— —
133.0— —
=
<
iy
s
d 133.5 — —]
134.0+— —
134.5— | | | | | —]
-55 -50 -45 -40 35
VELO-LSR
Peak flux = 4.0566E+01 K
Levs = 4.0566E+00 * ( 1.000, 2.000, 3.000,
4.000, 5.000, 6.000, 7.000, 8.000, 9.000,
10.00)
a9 6. &% - 2739 el 49E £XE gradientst 7 U dele Ed Lz2e A8 4 Yo}
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AAE DA Aol wl$ AdiEAY HA 9 ZA7) (angular size)old AA ZAVE F34
A 29w AN A8 % A4S 420 A2 % 0 kns' RS $E2 Bse] 4% v
wo g BAIGT 7ASA Heo 29A HE o] FF shell ol G AP a7
o B4, T AEc] 27 FHE ol & Uty 5EE sHde] WasA "ok b 2o
dytA o o L Y9EE JHAE Ao AdaYn ez JteddA o 3% CO Bt
Z1REH A7 o} F-RAE B2 HA e olfE FAWN 2EXT digdez WMoy g of
H 2F 2| heating2Z WFo A7} sjAHA A E& R FERFAE TF FH CO
TZ2& Bt HE o] €k EE 18 740l ofF e AL olYAXT olH sH &
Hup st E A3 =JE B8 oJAUY 94 d8d Ao,

7B ded AEE olES o8 MY FLE 43 B4 e EAEY 2oz BE A
o B8 W3 2X9 A4S I A W3 d3E CO £ EPflen ol &
BE, fAA AR AR T 2 M JREL YSUE 5339
B & len, 28 shs4dol & a8y UAEAA & 715 d3Hs F ¥

B e sy 3THoEr 43F Agd FAUE R B £ Qo uw ol &
A FH A COZt T4 9o #2¥ EALEoINeY daA, de F9,
i ge

o rlo fob
ot X R o

-%_
Hole oz A8 £ o
Boh A Astal 26 i dde Hol o JAE = H Y

IV. PHYSICAL PARAMETERS% =t|5 S4A
1. Sizes

ol EFAAAY AYE 22 = 02 kpeE FAHYL, A7NAE o @& A
(Landecker et al. 1987). o} A% 1" = 064 pc o} A2t TEFPe) 24 digk 40 - 50
pc TR HAZF Hol & 19 71AE Z4Ze] 2rle FE& AL 1pe FEAN 2 R 10 pe
T2 RAEolth E 20& ol AVIE 75 UE gaussian Z fitting & < 71 2R}
Zt JEEL ol 3 gaussiane 2 A3 fitting He AL AT 2R 059 Ay
+ gaussian®® F|glo] fitting He A EL gaussian L, 2¥A Y= HAEL map noise
9 3¢ level #o Y= A7]E 7N 3T Full Width Half Maximum (FWHM)S AAbste] A
o2 AJVE AUt 1 FEI AEEY A= E 20 7EHAH.

2. Masses

AFE AN vlet Dickman (1978)9] % & AH&3tdol. o A $ol& cloud’} LTE =

& BwEIE o2 AT PCO 9 BCO oM BYE exitation temperature (Tex)E 7H7
gz 231, PCO & optically thickd® & e gch o] H$o] A} &5 Te, 7 (optical depth
of ®CO), N(®°CO) (column density)®] &A1& F4 A3 A3} o] Dickmann (1978)9
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RE& A&
g7t B&8 PCOo Aol dhsted S48 optical depth® 13t = 89 YA Yo &
#ZP=d o] X RAA dZY lined Nt gaussian fittingS HLsdth 28 A &)
A A& ¥ line9 peaks, widths 59 AEE 71A 12 T & ¢ 3 AS3Yh

71 AAE HE T, 12 Tex =161 £ 46 K, 7 = 039 £ 0.19 o)t}

2 d9q 238 FogdES 98 /1A 5 HE S B F} Routledge et al (1991)9) 2
#g Bt A47lME Vie = -36 ~ -44 km s & Vg = 45 ~ -55 km s & HB3%} d3¥
4% JRO2 A o &% ¥ TP AW AF AN AL AT
. o714 HB39 A8E 22 kpcE 7FA38t3 (Routledge et al 1991), Dickman (1978)9] 4] &

N(H,)

" Xty
r =039 & AH83HE 27 #5¢ A 999 FFE Muw = 53 X 10° Me 7t At}

Rtk Te ol 109 248 ZAeE AHE Myw = 29 ~ 84 X 10° Me 7} €t} o] 3
Huang & Thaddeus (1986)¢] AIX18 AZF Mypw = 29 X 10° Me & Y33t zto) ©u}
AFoZEgt ¥ o] FEL giant molecular cloud® EFHof & Aotk B2 ¢ A ¥
FATIA] G &5 JES FFAUGE 4 10 % BE AFo] F71E Aol

o

4

= 6x10°N(H;) 22 3t3 H, o d%e Ao 10 %2 31 T = 161 K,

3. Molecular Wall?l 1 7%

HB3:= FHFHoz Fr2e EFE 2 Yo Morphologys HB39 HAZ BE 233
BAZ HWA | ~ 132° 8 92 b = 1I° ~ 3 o] @I REo] ntx WAsA Z&HA
incomplete circleg °l& %% ZAE% w493 z3ul FhE BEA (Routledge et al. 1991).
CO EA Lol SIXF Foze AYo 7171E contourE Holed), ol]d EA %8 CO BA ¢
T Zg3te Ao AeUe dES doA FrFH B =FdAE BEATGY oA 2%
°| £A] SNRo] B3Aste AANA B & F A 7HHY “molecular wall”g T}
Bgol AAY AFH7t ohdrtete M4 S A o] 99E BEEY

#2& PCO oA FRZo] ANW 199549 109 23U %H 119 189 7|2E¢e] FE d9e
AgHoz &Y 2 FF ‘wall’el fedHn FAHE d9oM PCO & A 24
7] ekt

FH Meyer (1998)9) FCRAOS i@ datacles “CO oM A wad walld 48 72
b1 = 131" ~ 133" & b = 15" ~ 3° o AAA dg=o] Jhag 2). 23Ut F@2HA
E o] Ao 99E walle]l glegastn 4AXNE dXdE A2E BEIANE 20 A4
B39, “molecular wall"e &3S @} [ ~ 132° o Bgd AHoF Uy Ao @& oL
I 29 BE A o) b ~ 3 & wet &9 Widow wad Aoz w

oj¥e F JHA FAE /IR & 2L 228 AU F, “molecular wall”€ CO cloud
9 P2 EA3A Fevh 2YHEZ “molecular wall”e] It W sl29 ¥EHZ E435
A olH SNR| 2 o] o] walle] JFoz LAF Ao obd Aojrt.
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V. E 9

H

tn

1. 2429 &o|2

HT
Ho

HB3el AHE Adl £ o F /1A AN Frl2 g HAold 3A, o] ExLe
HE ANEEAd OCL2¢}, #% HO 94990 W3, W4 S94 deEx %43 2 jonizing
radiation 59 9F2Z (Routledge et al. 1991) 259 4% 2 go] geogety AR E HA
olth, 3o T3 F AFS § 10°Me ZA FEo] 7H3AE o] AL Wo] ¥ @A
HeRE FE3] A & de AAoo

EAE o] EAEE SNRo AU 43¢ wx dn dojxz e B A HA g= #H
A F9 juz2 AZHAYGE HolM Fv|E e HAolt} Lozinskaya & Sitnik (1980)2 &
&9 CO line $%9% SNR H, line £%59 4 & o|Ete] A5 BHAY ZA=Z A\
vt 312w, Routledge et al. (1991)& ©] ¥a}¢3 HB3%e) 45 #AAHL HIF CO9 BEA
o ¥ZH AAAt SHE FAHSA HIY -43 km s Y87 HB3S SNR 9£4d9e =
#3e NYH F4549 -30 km s 8] FUIEASE HB3Y A AAMAHA 728 2
Ul YUthe A $o2 HB3E AAZ 399 st o8 982 ¥ JUGE 23S o
Ak o] Bt ¥ d MM Landecker et al. (1987)2 Huang & Thaddeus (1986)¢] CO A&
g 7HN% #&28, 283 X-A BFA2E 45 HIZZHE, HB3AA HY o 62° ¢&
oA BALo & AXNA X-4& EE /NG Ye Yol A HEHA ¥&e I £ 9
AcH ol HB3 Ao AL HXsn ey, olgo] 7MANFYn X-HA 499 B
FrgezA dehvde dAolgdn P od A7 dFHA oL Fd 3
Routledge et al. (1991)914 HB3 F9 CO £A&9 HEE9 I8 s3xeE, & g@gyo
HB3st %23 glodz FAHE xAHAA Y 408 MHzS] d&ARs vjmd 734 225
o|f& HB3A U2 FZAs BALH] 5L A7|Fo] ZEHo] RS RO
ANz HB3S U BAE B 7t29e] 43 A4S F35A0 ol¥E A2 Yy
ITELS HB3sH F £ALE0 45 #EAHL 22 JoE Hd T3 95 BAsm =
43olt}.

old BHM & w, ¥ £ B oW Ao JAEst? EALo] EME %F Y
HATE Aol 71€9 BY, & 34 837 Fg3n Yot 2y oW JgL uay 4
2

Yo,

2. 5 4 249 (Two Components Model)

TE YUE B o2 BW FWsY o A RV HU Agy pae
AN TF YHe F2EC FYHoE 45 BAS U1 Yokn wohd BF) AR 3
EWY ol € $Esk B 1249 B GoldEel Uvh e FEHoz B
AEAel ABE0l, TF B $4 4IF9 A%o] L7UY. B o Fuo] AP
ARTHe 3AE 2e & 9L

=
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2% ofw BEE FHME TF T o ojE BE Ao gte ofF Y vFE 4
F gltte dHo dde] gt EdF AAE @S¢ vk gl 71, IRAS maps HolxE o]
oo M dust FX7 & G939 ¥ m3Y EEF BAAY (FF 2%), 5E3I] Fua
B2 22 WEo| BEZHEGET} slE FolAo] gitt. A& AR Holk o] o]
HII 993 o] 5383 =AYA Ayt 228 AY X-4e] B&HE 99% ofvn. 19 4a
de oF T ¢FoZ e P& RYoR AN Sojee AR XL Eagd B 5 3
o} ©ef o] I HAF HIO 99404 B&Es 943 EAEY shel 89 CO £4% +&
2 4 5 deh? 2AHA M E o] 4o HI 998 Y g 3L dolu &
AT E ol B ojPTE Aotk 1 g ojFe FEI ZAF F2E JojN 12
2u)gtol F-2H$-o] shell Fel2 AFstn oty H7|z o fHd,

o]d o 7}x HE& uFol B w o 9o et AFo] HAojsA UIH e obF
A F Qith. BUHE AZldE 23 @ 71X & g gt o] 49L& gy T
Z9 FAES ATYL o5 A Sol4 S A £ HAT Y0 EFAINTG Aot ¢ E
= = H10g ¢ g d&2o
AA7t dVE FRE oFL YA Forng o EAE VIR RELS F AR 2¥o

olgl7t oty F e Mz FEHE F N9 o= Jdg, 19 4
of g AT Lol RE HREL F AY & AEe2 vE # UY F, AR 12 55 <
Visk < 45 km s 0|8, 2 I -45 < Visg < -33 km s olth. oj&@A Uxd AE 13
7 A% 482 "9arlt gleoz Add 288 nad dex gA .

ot o

L

N

—_—

o]gA BA ArdEe Fviz2E Ho| Yepdrh 1Y 74 B A} Zo] SNRY contour, &
W3 BAes HEEDT Uthn AR FELS HAAZ OF FE9 Uiy g Ty 2
Ao ¥X7t SNRO contourg wWelztAl g, 53] HEdtn oA JE&L& Vi ~
-45 km s Ad (HE ) HB39 ZA7 o3 dX=e R 2AE ¥k & SNRY 3FH

o] Bae ALY 5L gth EolA HH Huang & Thaddeus (1986)2] CO datadl &
o] 2E shell 27} &8 bar® & Wolgl’t Hof etz HB3e A CO £x4&9
e Xzt F&an Uotum WA AL Fgsich. 28y ol barst shell2 E3E ol
HB3s}e) 4% &gdo] ¢ o ZAsA AAEE £+ A HAU

AAE 87 #2% 2 | CO line datal® W& HZFa & et shock featureE
4AY $E AT o)A HoM B BEAE #E5L HBIF 2x&7 AY AzFesn Ao
t M54 L wAIgY HB3E ¥3F Zold 3oAM CO EA¢TE tE Held AA lon,
AN Fwe 7lag AzaLEa Qg BHE Aol o A5Ee Ryolgdn ARG

igdéeg

(1) HB3s%t QA& CO EALel A3 #Hgsn e sbedel FHwsd. AL
morphology$} SNR HB32] EFolE olF 3 d#Ao] glem CO linedl: #338& TR
W Sold e #EHA ¥R

(2) HB3 2A %o 9ogetn /=YY “molecular wall’®] EAE CO #& A3 FAAHAY
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Routledge et al. (1991)oll &jalX CO EA& 3} 45285 202 AAH HLot}.
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Rez @gHAUG

(3) 71& #ZA 3t golgl2 Bkd CO complexs TF e 28 711 Resg =
gton, o 43 ofFd FAA gt F /MY ARl dZdE X EFLE FYH FF
¥ Aoz #HAd) Shell 29 Uie 3 FozA AJlde VAR AF) d

t olFd Sol4E B4 4 7] "otk

(4 2 822 F94 338 2 S Muw = 29 ~ 84 X 10° Me 24 71&9 B& A
s} g2z g} o)A AN HEE0] 10° Me A=Y AFE 7L njsin] o] WA
# AaHo AA3 AFE HAIF ASE AALET

(5) W3t d#d 2 7l HAEEL 543 s A #E5E T AZA dodve &
A B @48 97 EF5F HAZA, goz o] HAAE 5!.5} A8 A7 FE3F 7L
A7t At

AREES AEUY o193 WAk 2AY WA F 2o §9% =A% Egol v PA=d
thoo] EEE 1996HE BRAEAFATY FEIAA AFu gt ATFHUL.
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