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34.					The	Orion	KL	object	is	a	region	behind	the	Orion	Nebula	with	what	
appears	to	be	an	“explosion”	of	outflowing	gas	that	can	be	traced	by	H2	
in	shocks.	Observations	of	shocked	H2	in	the	infrared	toward	Orion	KL	
indicate	the	following	integrated	intensities	for	the	ro-vibrational	lines:	

	
I=6.9x10-3	erg	s-1	cm-2	ster-1	for	v=1-0	S(1)		

I=5.7x10-4	erg	s-1	cm-2	ster-1	for	v=2-1	S(1) 

Assuming	the	emission	is	isotropic,	optically	thin,	and	thermalized	(Tex	=	
Tk),	calculate	the	gas	kinetic	temperature	(Tk)	in	the	shocked	gas.		Hints:	
Take	the	ratio	of	the	observed	integrated	intensities	of	the	two	lines.		
Check	out	the	references	Turner	et	al.	1977,	ApJS,	35,	281	for	Einstein	
As	and	Table	3	of	Black	&	van	Dishoeck	1987,	ApJ,	322,	412	(on	back)	
for	wavelengths	of	transitions.	The	statistical	weights	are	gv,J	=	3(2J	+	1)	
when	J	is	odd	and	gv,J	=	(2J	+	1)	when	J	is	even	(there	is	no	dependence	
on	v	because	it	is	not	an	angular	momentum).					
	

	
						Figure	1:		Near-IR	H2	emission	(orange)	toward	Orion	KL.	



	


