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Observations of  Dust reveal: 
  Temperature 

  Column Density 

 and if you can determine the distance (molecules) then 

  Luminosity 

  Mass 
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Column Density and Mass 
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Dust properties β ε=1–e–τ~τ~τ0(ν/ν0)β 

Column Density N = Fν/κνBν(T) 

Mass                 M = N ΩD2 













How does a star gain its mass?   
A JCMT/SCUBA2 Transient Search to Measure 

Protostellar Variability  
Gregory J. Herczeg (PKU), Doug Johnstone (NRC), and many others 

  Protostellar luminosity is generated by accretion energy 

  Luminosity problem:  protostars are too faint 

  Possible solution:  accretion variability with large, episodic bursts 

PILOT SCIENCE/RESULTS:  obtain images to evaluate self-calibration 
accuracy; can achieve 3% rms if  multiple bright sources are in the same 
image 
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Flux calibration in 4 epochs 
in Serpens. 
courtesy Co-I James Lane Dunham & Vorobyov (2012) models 

for accretion variability 





JCMT LEGACY SURVEY PROPOSAL: 

HARP Observation of  Taurus gas and Stellar-
Feedback(HOTS) 

JCMT Pilot 
Survey-
M15AI01:

CO 3-2
HARP-B 

Proposed observation regions in the LEGACY SURVEY—HOTS 











Observations in 15A and 15B: 
Chemistry of Carbon-chain 
(C2H, HC3N etc.) in Massive SF 
Regions 
PI: Xue-Jian Jiang 
C2H: PDR tracer, abundant in ISM;  

     may be chemically active near hot cores. 

 Chemically study of  C2H and other simple 
hydrocarbon,  to understand the role of  
hydrocarbon (carbon-chain) in SF environment. 

JCMT (HARP) provides large FOV and fast mapping 
of ~15 sources.. 
combine with our SMA & CARMA data to compare 
their properties on different scales.	
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Cosmic-ray-induced ionisation in MCs near supernova remnants 

Ping Zhou, Samar Safi-Harb (Canada), Yang Chen & Zhi-Yu Zhang  

HARP 13CO 3-2  

DCO+ 3-2 (2 hrs) 

HCO+ 3-2 (15min) 

  Cosmic-rays (CRs) are the main regulators for the ionisation of  dense cores. 

  This on-going project is targeted to a spatially resolved study the CR-induced ionisation in the dense (>105 
cm-3) core exposed in the extreme-density CRs. 

  HCO+, DCO+, together with CO, provide a sensitive way to estimate the degree of  ionisation.  

  13.5 hrs JCMT observation has been conducted. Another 15 hrs are scheduled in this August. 

a gamma-ray bright molecular 
core near supernova remnant W28 








