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ABSTRACT 

CN(N = 1+0, J = 3/2+1/2) has been searched for toward 8 locations 
in the Taurus dark cloud complex where NH3 and HC3N and/or HC5N have 
been observed. CN was detected in TMC1(NH3) and TMC2(cont.) and was prob­
ably detected in L1533(NH3) and L1544(NH 3). CN appears to be correlated 
with NH3 and anti-correlated with HC5N and H C 3 N . It is postulated that 
NH3 is likely a dominant precursor of CN and HCN but that CN and HCN are 
probably not important precursors of HC3N and heavier cyanopolyacetylenes. 

Several small, low mass (M ̂  a few MQ), cool (TK ̂  10K) cloudlets 
in the Taurus dark cloud complex have been studied in some detail in the 
lines of N H 3 , HC3N and H C 5 N . The primary results of these studies seem 
to be that: 1) the NH3 and H C 3 N - H C 5 N distributions are different; 2) HC3N 
and HC5N are apparently more abundant than HCN and CN (in TMC1); 3) the 
cyanopolyacetylene molecules (HCnN, n=3,5,7,9) are more abundant in Taurus 
than in other dark cloud complexes with similar densities and temperatures; 
and 4) the line widths of N H 3 , HC3N and HC5N are typically ^0.15-0.2 km s _ 1, 
i.e., thermal, so that very quiescent conditions are implied. 

The observed CN data are presented in tabular form and spectra 
are shown. CN was detected in TMC1(NH3) and TMC(cont.). It may have 
also been detected at about the 2a level in L1533(NH3) and L1544(NH 3), 
but these detections require independent confirmation. 

Allen and Knapp (1978 - hereafter AK) detected CN in L1529 but did 
not detect it in TMC1(HC5N); among the four dark clouds detected by AK 
two are known NH3 sources (L1529 and B335 - Ho et al. 1978), one (Ori 
1-2) has a measured upper limit (Ho et al. 1978), and no published NH3 
data could be found for one (IC 1848-1). CN was not detected in any of 
the positions where HC5N or HC3N are strong but was detected where NH3 
is strong and where there is a known compact radio continuum source. 
From analyses of other molecules it appears that most of the cloudlets 
where CN was not observed differ little in density and temperature from 
those where CN was detected. 
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CN 

Taurus Dark Clouds 

TMCI ( N H 3 ) 

2 5 . 7 0 5 . 7 0 " 1 4 . 3 0 

TMC 2 (cont) 

2 6 . 0 0 6 0 0 " 1 4 . 0 0 

L I 5 3 3 (NH,) 

2 5 . 8 0 5 . 8 0 - 1 4 . 2 0 

VLSR ( k m /$ ) 
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80 E. CHURCHWELL 

The anti-correlation of CN with HC^N and HC^N and its apparent 
positive correlation with NH3 suggest that chemistry rather than cloud 
density or temperature probably plays a dominant role in the observed 
CN abundance variations. In clouds with n > 10^ cm""3, all gas-phase 
models predict that CN formation is primarily via the reaction 
H2CN"*" + e -> CN + 2H, and destruction is via reaction with the ions H ^ , 
H3"r, and perhaps H+. Iglesias (1977) suggested that CN + 0 2 + N C 0 + + 0 
is the primary destruction path in dense clouds (n > 10^ cm""^), so that 
the CN abundance will decrease with cloud age (i.e., increasing density) 
roughly as [CN]/[n]an-^ even if condensation onto grains is not included. 
NH3 is typically 10-100 times more abundant than CN or HCN and therefore 
would not be greatly depleted even if all CN and HCN were formed from 
N H 3 . The apparent correlation of CN with NH3 would seem to support the 
idea initially proposed by Herbst & Klemperer (1973) that NH3 is a pri­
mary precursor of CN,probably via the reaction chain NH3 + C + ^ C N * 
+ H and ^ C N * + e + CN + 2H. The possible anti-correlation of CN and 
NH3 with H C 3 N and HC5N in Taurus is not easy to interpret. Simplistically, 
one might assume that CN, HCN and HNC have mostly been converted to HC3N 
and H C 5 N , but in this case one would expect also a close correlation of 
HCQN and N H 3 , which is not observed. A possible ion-molecule formation 
scheme which does not involve CN, HCN or HNC is: C 2 H 2

+ + CH4 C 3 H ^ + H ; 
C 3 H 5 4 " + N + C3H3N 4 " + H 2; C 3 H 3 N + + e -* HC3N + H 2-

It is unlikely that these reactions could dominate those involving 
CN, HCN, and HNC unless CH^ is overwhelmingly abundant in Taurus. 

The observational correlations are not well enough established to 
rule out or establish one chemical network over another. The correlation 
of CN with NH3 and anti-correlation of CN with HC3N are important clues 
to CN chemistry, but further observations are required to establish the 
validity of these. The Taurus complex is probably one of the best 
regions in which to pursue this problem further because of its small 
distance and its apparently anomalously high HC3N abundance. 
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