
Hydrocarbons in Massive Star 
Forming Regions:  
Mapping CCH with HARP 

Xue-Jian Jiang 
 

Purple Mountain Observatory, 
Nanjing

2016 JCMT users meeting, Mitaka



Tielens 2013



Orion KL (Bergin+ 2010)



ARP220 (Rangwala+ 2011)



Motivation - hydrocarbons

❖ Star formation - Astrochemistry 

❖ simple, abundant hydrocarbon 
Ethynyl: C2H  

❖ carbon chain/ring  
HCnN (n=3,5,7…) 

❖ sensitive to photodissociation region (PDR)

C≡CH



Orion Bar (Cuadrado+ 2015)  
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CCH 3-2 (SMA)  
Jiang et al. (2015)



JCMT - sample
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JCMT observation

❖ have CCH 1-0 (PMO + CARMA) 
         CCH 3-2 (CSO + SMA)  

❖ map CCH 4-3 (349 GHz) 

❖ HARP (raster scan, 2 to 3’) 

❖ ~32 hours (15AI046+15BI042) 

❖ band 4 (tau: 0.12 — 0.2)





pipeline preview





early results
❖ hyperfine line ratio (4-3/1-0)  

❖ ~1.3 (optical thin)
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4-3/1-0 flux density ratio
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Extragalactic C2H 
• First systematic C2H detections in active galaxies (IRAM 30m, Jiang+ 2011)



Meier & Tuner 2005

IC 342  
circumnuclear region



plans
❖ Measurement - abundance, distribution

❖ PDR information

❖ other types of clouds (IRDC etc.)

❖ comparison with other lines  
 (CO, HCN, etc.)  
spatial distribution & intensity ratio

❖ chemical model
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