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First detection of 13CH in the 
interstellar medium – Jacob et al.
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Jacob et al., 2019, A&A, 632A, A60



The PDR structure and kinematics around the compact 
HII regions S235 A and S235 C … – Kirsanova et al.
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Kirsanova 2020, MNRAS, 497, 2651



A Search for Light Hydrides in the Envelopes of 
Evolved Stars – Siebert et al.
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Siebert et al., 2020, ApJ, 901, 22



A SOFIA Survey of [C II] in the Galaxy M51 II. [C II] and 
CO Kinematics Across Spiral Arms – Pineda et al.
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Pineda et al., 2020, ApJ, 900, 132



Legacy Program: FEEDBACK

Radiative and mechanical 
feedback in regions of massive 

star formation (FEEDBACK)
PIs: Tielens and Schneider (07_0077)

[CII] (and [OI]) data cubes of
• 11 prominent Galactic sources 
• 6000 arcmin2
• 96 hours awarded, 33 observed
• Allows to study mechanical and 

radiative feedback of massive stars
• Similar data set to Orion [CII] map 

shows as video here
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Pabst et al. 2019, Nature, doi:10.1038/s41586-018-0844-1



Upcoming Legacy Program: HyGal

HyGAL: Characterizing the 
Galactic Interstellar Medium with 

Hydrides
PIs: Neufeld and Schilke (08_0038)

• Absorption-line spectroscopy
• 22 sight lines in the Galactic plane
•Column densities of OH+, H2O+, 

ArH+, SH, OH and CH C+ and O
• 82 hours awarded
•Distribution for the H2 fraction
•Cosmic-ray ionization
•Characterization of ISM turbulence
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FEASIBILITY	AND	PATH	TO	PUBLICATION	NARRATIVE	

	
1.	Line	selection	

Our	 selection	 of	 spectral	 lines	 has	 been	 chosen	 to	 maximize	 the	 scientific	 output	 using	 an	
efficiently-executed	set	of	observations.		The	8	transitions	listed	in	Table	1,	all	originating	in	the	ground-
states	 of	 the	 target	 species,	 can	 be	 observed	 in	 just	 three	 spectral	 setups.	 	 The	 detectability	 and	
diagnostic	value	of	all	eight	transitions	have	extensively	demonstrated	in	observations	performed	with	
Herschel/HIFI	or	SOFIA/GREAT.		
	
Table	1:	List	of	target	lines	
	

Species	 Transition	 Frequency	(GHz)	 Setup		 Receiver	

H2O
+			 110	–	101		J	=	3/2	–	3/2	 					607.2258	 #1	 4GREAT	CH1	LSB	a	

ArH+		 J	=	1	–	0	 					617.5252	 #1	 4GREAT	CH1	USB	a	

OH+		 NJ	=	12		–		01	 					971.8038	b	 #1	 4GREAT	CH2	

SH		 2Π3/2				J	=	5/2	–	3/2	 			1382.9086	b,	1383.2397	b	 #1	 4GREAT	CH3	

OH		 2Π3/2				J	=	5/2––	3/2+	 			2514.3167	b	 #1	 4GREAT	CH4	

CH		 NJ	=	23/2–	–		11/2+	 			2006.7991	b		 #2a		 LFA	c	

C+			 2P3/2	–	2P1/2	 			1900.5372	 #2b		 LFA	c	

O					 3P1–	3P2	 			4744.7775	 All	 HFA	
a	LSB	=	“lower	side	band”;	USB	=	“upper	side	band”		
b	Frequency	 of	 the	 strongest	 hyperfine	 component:	 additional	 components	 are	 at	 971.8053	 and	 971.9192	 GHz	
(OH+);	 1382.9041,	 1382.9153,	 1383.2350	 and	 1382.2463	 GHz	 (SH);	 2514.2987	 and	 2514.3532	 GHz	 (OH);	 and	
2006.7489	and	2006.7626	GHz	(CH)	
c	
We	expect	that	the	LFA	can	be	re-tuned	within	a	given	flight	leg	to	“hot	switch”	between	settings	2a	and	2b	

	
Figure	3	shows	example	absorption	spectra	obtained	from	Herschel/HIFI	and	SOFIA/GREAT.	
	
	

	 	
	
Figure	3:	Example	spectra	for	three	of	the	target	transitions.		Left	panel:	discovery	spectrum	of	SH,	obtained	with	SOFIA/GREAT	
(Neufeld	et	al.	2012)	toward	W49N.		The	lambda	doubling	and	hyperfine	splittings	are	indicated	by	the	red	bars	for	a	
component	at	an	LSR	velocity	of	40	km	s−1.		Right	panel:	OH+	and	ArH+	spectra	obtained	by	Herschel/HIFI	toward	G34.26+0.15.		
For	OH+,	the	spectrum	is	shown	before	(black)	and	after	hyperfine	deconvolution	(green).			The	ArH+	spectrum	is	stretched	by	a	
factor	of	4	in	the	vertical	direction	for	clarity.	 	 	 	

SH in absorption with 
SOFIA (Neufeld et al., 2012, A&A, 542)


