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ABSTRACT. We are mapping 29 rotational transitions of 21 chemical and isotopic molecular 
species in the central Orion molecular ridge with Nyquist sampling using the new 15-element focal 
plane array receiver QUARRY on the FCRAO 14 m telescope. Our goal is to obtain complete, 
unbiased da ta sets for a study of the interrelated physics and chemistry in GMC cores. 

I t has become commonplace in a s t r o n o m y to use t h e s t r eng th of molecular r o t a t i ona l t r a n -
sit ions m e a s u r e d a t mi l l imeter wavelengths t o deduce physical p a r a m e t e r s of in te rs te l la r 
c louds , such as t e m p e r a t u r e , densi ty, a n d s t ruc tu re . In a lmost all cases t h e a s s u m p t i o n is 
m a d e t h a t t h e chemical composi t ion of t h e source be ing s tud ied is uni form. O n t h e o the r 
h a n d , mode ls of t h e chemis t ry of molecular clouds predic t t h a t t h e compos i t ion will de-
p e n d on a var ie ty of variables including evolu t ionary h is tory a n d r ad ia t ion flux. Clearly, if 
chemical g rad ien t s a re p resen t , they m a y seriously compromise efforts t o deduce phys ica l 
p a r a m e t e r s from t h e s t r eng th of molecular emission lines. 

We are inves t iga t ing this p rob lem by m a p p i n g t h e centra l Or ion molecular cloud in a 
var ie ty of molecular t r ans i t ions . A p a r t from t h e s t a n d a r d t racers of molecular gas a t low 
a n d h igh densi t ies , C O a n d its isotopic var ian ts a n d CS, we chose t o m a p i m p o r t a n t ions 
a n d rad ica ls , t h e isomeric pair H C N a n d H N C , CH3OH, a n d C3H2. Phys ica l condi t ions 
in t h e clouds can be e s t ima ted from the CO lines ( t e m p e r a t u r e , t o t a l co lumn dens i ty ) , 
t h e HC3N line ra t io (dens i ty ) , a n d t h e C H 3 C C H line ra t io ( t e m p e r a t u r e ) . T h e m a p s have 
360 pixels on a 0 .41 ' grid a n d cover an a rea of 4.5 by 12 arc m i n u t e s . T h e y include t h e 
Or ion-KL region in t h e center , t h e n o r t h e r n region where m a n y ions a n d radicals peak , 
a n d t h e molecular r idge near t h e ionizat ion front in t he South . 

T h e s e m a p s confirm qual i ta t ive ly t h a t the re are significant differences a m o n g t h e 
d i s t r ibu t ion of var ious species. Mos t molecules, like CO a n d CS, show t h e Or ion ridge 
ex tend ing n o r t h - s o u t h wi th a m a x i m u m toward Or ion-KL as well as t h e c rescent -shaped 
ridge a t t h e ioniza t ion front in t he South . By compar ison, N 2 H + a n d t h e radica ls , C N 
a n d C2H, a re r a t h e r weak t o w a r d Or i -KL a n d s t ronger to t h e N o r t h e a s t . T h e in tens i ty of 
H C N is s t rongly enhanced near K L bu t i ts isomer, H N C , does not have such a d o m i n a n t 
peak . T h e m a p s of SO a n d CH3OH show two ma jo r m a x i m a , t h e s t ronger t o w a r d K L 
a n d t h e weaker a b o u t 1.5' south ; a t m u c h lower intensi ty, t h e emission from b o t h species 
is e x t e n d e d along t h e r idge. 

We have s t a r t e d similar surveys in t h e Cepheus A a n d M 1 7 S W molecular c louds, a n d 
we p lan t o e x t e n d th is work t o a larger sample of molecular clouds spann ing a wide range 
of phys ica l a n d chemical condi t ions . 

C o n t o u r M a p s 

Line in tens i ty i n t eg ra t ed over velocity for selected lines. Pos i t ion offsets a re re la t ive t o 
a 5 0 = 5 h 3 2 m 4 6 . 8 * , £50 = - 5 ° 2 4 ' 2 8 " (Or ion-KL) . T h e lowest con tour a n d t h e sepa ra t ion 
b e t w e e n con tours in un i t s of K k m s - 1 a re 80 a n d 40 for C O J = 1 —> 0; b o t h a re 4 for 
1 3 C O , 0.5 for C 1 8 0 , 4 for CS J = 2 -> 1, 0.5 for C 3 4 S , 0.2 for C H 3 C C H J = 6 — 5 # = 1, 
4 for H C O + J = 1 -> 0, 0.2 for H 1 3 C O + , 1 for N 2 H + J = 1 -> 0 Fx = 2 -» 1, 1.5 for CN 
N = 1 0 J = 3 /2 -> 1/2 F = 5 /2 -> 3 /2 a n d F = 3 /2 —> 1/2, 0.5 for C 2 H TV = 1 —• 0 
J = 1/2 -> 1/2 F = 1 - • 1, 10 for H C N J = 1 —• 0, 1 for H 1 3 C N , 2 for H N C J = 1 -> 0, 
1 for H C 3 N J = 10 -> 9, 1.5 for SO JK = 3 2 2U a n d 0.5 for C H 3 O H JK = 2 0 -> 1 0 A + . 
For H C N a n d H 1 3 C N t h e line in tens i ty was i n t eg ra t ed over all hyperf ine c o m p o n e n t s . 
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