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ABSTRACT

We report molecular line observations of CO(1-0), 1¥CO(1-0), CS(2-1), and HCN(1-0) with
SRAQ 6m telescope toward L1014-IRS which is thought to be a very faint infrared source embedded
in previously known “starless” core L1014. The CO(1-0) observations find several components with
different velocities along the line of sight of L1014, 4 km s~! and between 40 ~ 50 km s—*. We find
a parsec scale CO molecular outflow at the 4 km s~! component for the first time the direction of
which is coincident with that of the small scale (~ 500 pc) outflow previously found. Although the
observation is not covered for whole area of the outflow, the size of the molecular outflow seems
not very inconsistent with the expected age of L1014-IRS. More accurate size and shape of the
molecular outflow from L.1014-IRS will be determined from the full coverage mapping in CO over

the outflow region in very near future.
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L1014 @22 & (17 1) Lynds & ERSFNA 7}
ZF oAFE 653 AFes B Hojw, 1 Yy
o IRAS 339 AA 7} glolA Ho] gl ( “starless”)
A Hoz dHA gt} (Parker 1988; Lee & My-
ers 1999). I\ HZ 29 H SFYARL o) g3t
“Cores to Disks” 2} o] 59| Legacy T2 1% (Evans
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] AFEI Uk 53] MY Le 2 oy S
off ol3] 7¥7tol QLA (2F 200 pe), o}F o] F-& ZHAl o)
dol 2 AA8Y & BF 4 JtsAo] o & Ho
2 do X3 Jr} (Huard et al. 2005; Bourke et al.
2005). Crapsi et al. (2005) 2 FCRAO 14m J¢9 73
°] 83t} L1014 #2294 th 3 CO R o} k3t 22}
HEE £ Ao g B B
(molecular outflow)e] FAE FuA} sk AW A
Aol A g BT 159 A A MHolA o

ot o

Zh R ok 2 9d R #3
2 o] AU A o) HE
A= o€ FHY B33 AL 7HsA
19t W9, Huard et al. (2005)& A
A 5ol o] Ks W=olx] 42
AL AT FEFI FAR
e ) e dege] 93l o A
3o] L1014-IRS o)A o] 2} B& R &)
Fatd ol 28] 2 vk O] Bourke et al. (2005
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29 1.— L10149] 338 44 (DSS-red). 139 =
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L1014 ¥2+-¢ 32 #22 20053 39 9 - 12 A}o)
of Mgty Ao AT AL n Ay L)
(SRAO) 6m A3 FAH & o] &30 o] £0] Hu}. A
EA41-2 CO(1-0), 1¥CO(1 - 0), CS(2-1) @ HCN(1-0)
Folth A8 H SRAO 6m H4 49 9 82 73%0)
™, 110GHzoll A <k 100”¢] AwA| 713 (HPBW) =7)
£ 2=t (Koo et al. 2003). B37| 2% 50 MHz 9l &
Zo 1024 Adg FA 3 ANFBEZFE o] &3}
o, ol 2HEHY £5 HeH5-2 CO EapA o
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478 x8'e G FHE A A 2 AR F e
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AAZrA o7 o]FolFHon, CS(2-1) 2 HCN(1-0)9)
4%t L1014-1RS W3o 2 3 FZ o] o] Fo] A
o FE710 GBS A2 EE CO(1-0)8] A9
500~ 800 K, 13CO(1 — 0)2) 9+ 310 K A=, CS(2-
1)9] A9+ 300-320 K, HCN(1-0)2] 49+ 320-400 K
o] g+ E ¥t L1014-IRS ¥3Fo) tisfiAl= CO9 7
< 0.06K, 3CO2 #$ 0.026 K, CS9] A% 0.026K,
HCNe 79+ 0.027K AE9) 1 sigma ZEE FZo]
TR, B2 A9 FZo) gl CO9 7
% ¢k 024 K, ¥COY AL+ 005K HE9 A=
F5o] o] ozt BE 3w ¥ A A Y
AT AE S iR o] Fuk4 Ase] Wy gl
2%t CORF| AR A8 £ 489 £2A4E2 A3
Zotatrife] HA 23 v stee & HAYs=
AANAEY P E o]-L3te] U2 &5 AR 4Fe
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3.1. LI1014-IRS W3te] EAFHAHE
39 25 L1014-IRS 9302 9.2 470 BApA 2o}
= HAEth CO(1-0)9 B

H& o] ¥k oF 4 km
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o HAR HxAHoR TUE A EAMANE F&
ol HA gt olv 1UE X2 o] gAY, ATk
stejets o ® Aol X7 wWEof e 227
2] AR o] dider HeAY E #5 Qe 9
B A 52 A o}F FeAl H = (beam dilution) &
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L1014-IRSS Y X7 4 km s™! == 43 km s~ A
29 B 54 PART AR, F 29 o7
ATEL sl st 4ET AYH BEAL Hod
F2L T} (Huard et al. 2005; Bourke et al. 2005). &
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AE7ta7t A9 gle o] £5 AREGE 1UE A
AZ 23T I+ 4 km s AR L1014 A3}
A 540 Boh d £ Aoz Bk,

3.3. L1014 98] CO BAPH moke] E4
Skm s~ A 008 BAMG] et Fu]
AL FA 4 x4 G 2HEFE o] &
AARA 7k22 25& A3A S AR
At A (red asymmetry)2 Hola ti= A
°]= PCO 2 EHT v wd 1 604 BL T2
Bt F3tHog 72 EREE Hole BC0Y
Aol B¢ vty 2HEYE Hols CO A9

= S i
o fro o

Mo



! 2 L L L
100 0 -100 100 o ~-100 100 ] -100

Aa (")

2% 5.— L1014 oA BCORAA Y ¥y E=.
3% %9 WEE LI1014-IRSS 99X & Jehfn A
< A5HY AAE A

d

2o QA B B T % 4E Ao]o] 9
22 o] FAz o] AAAQ ojHEHN FES
2 A4S dAFE BEoTh
-40 km s7! 429 A$ *‘4 4 x4 FAq A
§A82 oy 2 vl dedoz dojrh 4w -
50 km s~ 7hA] A4 ©E &% AESo] Holt) 4
AT FHYAE 9CO BANOR Bg A3 BH
.]
[e]

_I

F'lrL ri

30O #Ah= 004 % :2_— T2 FAsE 7
of 3CO EAA S JREL k-39 ¢ 42 kms~! F7)
o g &% RS2 LAF o 9o} wakA -40 km
s7h A4 CORAIS WL AF2 L1014 4, 53]

|2A¢2 g BgFe s ﬂa];} 257} ohE 22}
+E°] 2A glo] oj5ol AT E FHA UE
£ Aol 7199 = Aoz 2 5 ok

"
>
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