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Gas phase models of ion molecule chemistry have been r a t h e r successful in ma tch ing the 

observed abundances of small interstel lar molecules containing carbon , hydrogen, and oxy-

gen. However, the s i tua t ion is somewhat less clear for n i t rogen-con ta in ing species, par t ly 

because t h e i m p o r t a n t ini t ia t ing react ion iV + -f # 2 is slightly endothermic ; and for sulfur-

containing molecules, where it remains uncer ta in whether it is necessary to invoke surface 

react ions on grains to m a t c h the observed abundances . As a relatively simple species, t he 

abundance of ni t rogen sulfide should provide a good test of t he models of t he coupled 

chemist ry of ni t rogen and sulfur. Until very recently only two molecules containing b o t h 

these elements were known in the interstel lar med ium, NS and H N C S , and b o t h have been 

observed only in Sgr B2. We have therefore under t aken a survey for inters tel lar NS in Galac-

tic molecular clouds using the F C R A 0 14-mete r telescope. T h e
 2ILi/2, J — 5 /2 —• 3 / 2 , 

t rans i t ion has in fact been detected in many regions of massive s t a r format ion (see t ab le ) . 

T h e th ree dominan t hyperfine components of the lower frequency A-doub le t component 

were detected in almost all cases. T h e rat ios of the component intensit ies differ from 

the predicted intrinsic relative intensi ty ra t ios , thus suggest ing t h a t in several sources the 

emission is not optically th in , which in t u r n implies t h a t t he NS source size is small compared 

to t he b e a m size (45" ) . T h e beam average column densities for NS derived from these 

observat ions are N ~ 1 0 1 3 - 1 0 1 4 c m - 2 . Using a canonical molecular hydrogen column 

density of 1 0 2 3 cm~2 we es t imate the fractional abundance to be / ~ 1 0 ~ 1 0 relat ive to 

H2, e.g. in O r i o n - K L . These abundances are 2 - 3 orders of m a g n i t u d e larger t h a n the 

predict ions of t h e gas phase models for an Orion type cloud by Miller and Herbst (A&A, 

1990, 2 3 1 , 466) . 

*Now at DRAO, South Korea. 
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Source 
hh 

a(1950) 
m m ss.s dd 

(5(1950) 
mm ss.s 

Vur 
(kms-1) 

T V 

(K) 

I 
(K kms'1) 

NNS 

(cm-2) 

DR21(OH) 20 37 15.0 42 12 8.0 -2.9 0.08 1.06 ± 0 . 0 8 3 x 1 0 1 3 

G34.3+0.2 18 50 46.0 1 11 10 +57.8 0.17 2.04 + 0.16 6 x 1 0 1 3 

NGC7538(E) 23 11 53.0 61 10 57.9 -58.4 0.05 0.34 + 0.08 1 x 1 0 1 3 

NGC7538(N) 23 11 36.6 61 11 48.0 -66.7 0.05 0.61 + 0.13 2 x 1 0 1 3 

NGC7538(S) 23 11 36.6 61 10 48.0 -55.8 0.09 0.92 + 0.08 3 x 1 0 1 3 

ORION(S) 5 32 44.8 -5 25 60.0 +6.4 0.07 0.74 + 0.21 2 x 1 0 1 3 

ORION(KL) 5 32 47.0 -5 24 23.0 +7.6 0.14 1.96 + 0.23 6 x 1 0 1 3 

S140 22 17 41.2 63 3 41.0 -8.0 0.05 0.38 + 0.08 1 x 1 0 1 3 

SGR(B2M) 17 44 10.6 -28 22 5.0 +60.6 0.17 4.19 + 0.52 1 x 1 0 1 4 

W3(OH) 2 23 17.3 61 38 57.9 -46.7 0.10 0.82 + 0.10 2 x 1 0 1 3 

W51(MS) 19 21 26.4 14 24 42.0 +55.6 0.19 2 .64+0.26 8 x 1 0 1 3 

W51(N) 19 21 22.0 14 25 20.0 +59.8 0.09 1.66 + 0.26 5 x 1 0 1 3 

N O T E S : 

1) T h e in tegra ted intensity, I, is over t he th ree major hyperfine componen t s of t h e 2 n l / 2 , 

J = 5 /2 —• 3 / 2 t rans i t ion . Not corrected for b e a m efficiency (r^ = 0.55). 

2) T h e t o t a l column density,iVjvs, is corrected for beam efficiency and t h e unobserved por t ion 

of t he l a m b d a doubling and hyperfine s t ruc tu re . For all sources, Troi = 30 K is a ssumed . 
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Figure 1: Spec t ra of t he
 2 n 1 / 2 , J = 5/2 —> 3/2 t r ans i t ion of NS towards t h e sources listed 

in t ab le 1. T h e spect ra l resolution is 1 MHz, and the spect ra l b a n d includes t he t rans i t ions 

th ree ma jo r hyperfme components . 
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Figure 1: (cont ) Spec t ra of t he 2 n 1 / 2 , J = 5 /2 —• 3 /2 t rans i t ion of NS towards t h e sources 

listed in tab le 1. T h e spect ra l resolution is 1 MHz, and t h e spec t ra l b a n d includes t h e th ree 

ma jo r hyperfine componen t s . 
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