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ABSTRACT

5152 is a small bright emission nebula located in the Perseus arm. Its optical diameter
corresponds to 1.5 pc for an adopted distance 3.5 kpc. However, S152 is a part of
a giant molecular cloud complex, which consists of several dense cores, containing
active star-forming sites, and well aligned arm-like features. We analyzed the FCRAO
1200 (J = 1-0) Outer Galaxy Survey data in this region to study the kinematical
structure of this region, which resembles a big “scorpion”. We found that there exist
three different velocity components, about ~54.5, —50.4, —48.8 km s™!, depending
on the position of the “scorpion”. There also exist velocity gradients of 0.21 km s™!
pc~! and 0.16 km s™! pc™! through the whole extent of the “scorpion”. Interestingly,
these two velocity gradients show an opposite direction with each other. It is likely

that the velocity structure of this region may result from the mergence of different
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gas clouds, and the interaction with the SNR 109.1-1.0 occurred later, mostly at the

region around the “head of the scorpion” only.

Keywords: molecular cloud, ISM: 2CO molecules, velocity structure, S152
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5 3: 5152 22 EEA)Y] FAYLE HE2A2 o YD Y= Fu v dF JLolth

S152 A BAE F 749 EA-E 1§22 vherhd S152, S153°] 89 A 9L S152 B
A AL 45 A5 e A) S147, S148, S1497F FE A H- S1529] A X AN &
S E 0.4° x 0.4°9 A7) vwjAEd] 22572 Yo}

S152 £ 22712 2] Al Cox et al.(1987)2] 3.5kpce A3} 5.2 1, Kothes et al.(2002)¢] 2]
3] A 4tE SNR G109.1-1.0 744 9] A 8+ 3.0+0.5kpcojth. 181} S152 423 SNR G109.1-1.09
25 BAE 193t A7 A& 3.5kpes A3t Weka] 232771 F 1502 FEF = 5152
A2 AA 37+ 9 1.5pcol 3% D rHCox et al. 1987).

2COJ = 1-0)EAA #2322 1974d JZ2o= 5152 AR 12’ x 62 A" Qo s o]
%) A tH(Dickinson et al. 1974). o] &, Z2 2CO(J = 1-0)A o 3] 8'2e) HPBWLe g CO & A
E7FBHE AT BCOJ = 120)A ol s M= 8'2) MA ¥ E o 2 Heydari-Malayeri et al.(1981)9]]
o8 CO +& A=t 5 AAA S152 A& 5 2 SNR G109.1-1.08] 4% FLo B3t 7}
54 o] AAE At o] F Tatematsu et al.(1985)7F Y& vhirof tf &) 4v]e) Yavjest FLF L
o435t AAAQ Tz tfs] 3 P22, £ A Fel+ 1.5 TF 22 2C0(J = 1-0), *CO(
= 120) EAAE A28 2, 199080 = J24 229 2CO(J = 120)RAAE 30" ~ 6079
Eillsoz2 AEFo =N T Yeif AF A FY CO T d24 F4= Aol BAE =3 v} 9l
C}H(Tatematsu et al. 1990). °]F, FCRAO(Five College Radio Astronomy Observatory) 14m Z =}
W48 o] 83 Heyer et al.(1998)8} 2CO(J = 1-0) £ 23 gAF AFNA S152 2L 2%
A 23 FALT JGol sl 50" ZHFA 22 12C0(J = 1-0) FZ 0| o] Foj AT}

#HE, J2H FFo 2 S152 RAE BEFA ] FH 244 s SNR G109.1-1.00] 2
2 MU= AtHGregory & Fahlman 1980). o] 2AA4 Jsl+= CO +5F4 A3t 7P BEo
2 y4A FAA Yot 2 4 919 R.A.(1950) = 22"'59™02°.63, Dec.(1950) = +58°36'37" .60 =
1E2259+5862 2 WWE AAX W5 A o] 93 (Fahlman & Gregory 1981), A24 AE7} A5 o
2R 7Y gA9 B5Z vehtba Qvk(Fahlman & Gregory 1983).
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17 2. S152 2L B3A AA Aol ZF £8E 12C0 WA/ vehts A ME 2FE". a3, b
A AA BE, S152 peakst ¢, d ABL BF RE, e RYREY 12CO HAA AHeln, Y-F 7=
ot} Ego] MAH Ti(=T4/0.7:0.7& FCRAOS A d3 ¢ A &8)0lth

al. 1987)9] 2181 A EE4 2] 91X ¢ R.A.(1950) = 22°56™36.6°, Dec.(1950) = 58°30'54"6, -2 3} 3
ARE S73(L) = 108275, 2 (B)= —0°95 A F-2ojth 23 18] 4R Y Zo) AR A=A =
A AFHo Q& Fol S152 Bl At 18 29 ® 12 29 19 237 S152 EA¢ &

Ao 7ha7t AR E 9N 200 Hof EY LE7F Ve A AL #F g AHE
PG BoJZE Aotk a, b, S152 F oA += VLSR ~ -50km s~! Ax 2] g Boln ¢, d, edllA
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E 1. 27 194 12C0 A 71 Udehbe 2 A (a~e, S152 peak)d] TE W4, 67] AF 3 S152 peak X7}
743 A3 AlI712 AEE o

£ (497) L) B(°) Visn(kms~)) Ty (K) Ta (K) JTadv(Kkms) AV (kms )
a (35, 59) 108.98 -0.82 -50.0 8.36 5.85 42.96 7.34
b (43, 60) 108.87 -0.81 -50.0 8.93 6.25 38.90 6.22
S152 peak (51, 49) 108.75 -0.96 -50.4 25.8 18.06 117.40 6.50
c (80, 42) 108.35 -1.05 -53.0 15.2 10.64 52.46 4.93
d (90, 27) 108.21 -1.27 -53.5 9.52 6.66 50.21 7.53
e (113, 20) 107.88 -1.37 -53.0 7.5 5.04 22.55 4.47

AV = [Thdv/T4 (Tatematsu et al. 1985)
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