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HOPS?



HOPS: Herchel Orion 
Protostar Survey

• 200 hour Open-Time Key 
Program of the Herschel 
Space Observatory


• Observe the Spitzer-identified 
Orion protostars with PACS 


• Imaging at 70 and 160 μm 
of >300 protostars 


• Spectroscopy from 55 to 
200 μm of 33 protostars 



HOPS 136

• Observed with 2MASS, WISE,  
Spitzer, HST, and Herschel 


• Located in L 1641 region of 
Orion A (~ 430 pc)


• Class I object


• Edge-on inclination (90°)

Fischer+ 2014



ALMA Observation of  
HOPS 136

• Band 6


• Continuum (~1.3 mm),  
12CO J=2-1,  
13CO J=2-1, C18O J=2-1


• 12 m - extended array


• 54 antennas


• θ ~ 1″ 


• 7 m - compact array


• 9 antennas 


• θ ~ 5″



1.3 mm Continuum
12m 12m+7m

Flux density ~ 0.022 JyFlux density ~ 0.024 Jy

Assuming Tdust ~ 20 K, 


κν ~ 2.3 cm2 g-1, 


and d ~ 430 pc,

Mdust ~ 2.9×10-4 M⦿ 


Mdisk ~ 2.9×10-2 M⦿  
(Gas to dust ratio ~ 100) 



12CO J=2-1: moment 0
12m + 7m 12m



13CO J=2-1: moment 0
12m + 7m 12m



C18O J=2-1: moment 0
12m + 7m 12m



12CO J=2-1: moment 1



12CO
13CO

~2.8 km s-1



C18O: moment 1



PV diagram - C18O


