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Background:

dark clouds Tk~10K, M~103Mo, isolated low-mass SF
GMCs Tk ~10-100 K, M~10° Mo, cluster SF, massive SF




1. INTRODUCTION

In dark clouds, chemical evolution of Carbon
Chain (CCS, HC,;NJ—N-Bearing (NHz, N,H) is

well established (e.g., Hirahara et al. 1992; Suzuki et al. 1992;
Benson et al. 1998).

Most stars form in GMCs rather than in dark
cloud

What about chemical evolution in GMC? Qur
targetis Orion AGMCs

CCS had not been detected in GMCs




2. OBSERVATIONS

NOBEYAMA 45-m RADIO TELESCOPE
RECEIVERS S40, T1Z, BEARS
CCSat45.4 and 81.5 GHz,
N,H* at 93 GHz

38" BEAM at 45GHz

19" BEAM FOR 80-100GHz
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Trot (NH;) data is taken
from Wilson+99



e IR ][Iﬁ "QBWEJ ORION IN Nz

NGC1977

Orion KL

'NEBULA
M4z °

Opticél Image: Copyright stella.blog.n-anto-e.com



| TUKHO83 CCS

Summ ry(fl)

° CéSﬂ Jetectec Orion'GMC for 1st
time| ‘ | 2
- Another examplg, W3GMC =
(Sakai+086).cc . -« . cxumm omencs ovss o
- Noterthat Re in IRC akai+08)

e No or weak CCS/ N2 *in Bar (PDR)

ancl L

© ccs- 2\ a » ‘_ S SE I' t
least in cold (T,ot< OK) GMC cores
. Tatematﬁu et al. 2008, FASJ, 60, 407; Tatematsuet al. 2010,

PASJ, 62, 1473; Tatematé“ﬂféﬁal 2013, in prep



YSO identification: Megeath+12
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Contour=CCS, Grey=N,H"
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Contour= CCS Grey N,H*

1 30 arcsec=0.06 pc
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Orion Bar- the PDR

e No detection of CCS at the Orion Bar or
KL
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Summary(2)

e CCS-N,H" evolution also in GMCs

— Starless cores: CCS
— Star-forming cores: N,H* (and CCS)
e In evolved region like KL and Bar,

no or weak CCS/N,H* (N,H* only
trace quiescent gas. CCS core Is

rare in warm >30 K gas)

 Thank you for your attention! Thank you, Neal!
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