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W e s t u d y t h e r ad ia l profiles of r ad io c o m t i n u u m ( R C ) a n d far- infrared 

( F I R ) emiss ions a n d also t h e gas t o d u s t r a t i o for a s amp le of 22 spi ra l 

ga lax ies . For t h i s , we use t h e d a t a from I R A S H i R E S F I R m a p s , ava i lab le 

V L A 20 c m m a p s a n d r ad ia l profile d a t a avai lable on n e u t r a l h y d r o g e n ( H ) 

a n d molecu la r h y d r o g e n (H2, der ived from veloci ty i n t e g r a t e d C O in t en -

s i t y ) . In o rde r t o h a v e e n o u g h reso lu t ion w i th t h e 1-1.5 a r c m i n u t e I R A S 

b e a m , t h e galaxies chosen were la rge sized a n d h a d a 60 μια flux dens i ty of 

m o r e t h a n 5 Jy . T h e s a m p l e consis ts of: N G C 628, N G C 2403 , N G C 2 8 4 1 , 

N G C 2903 , N G C 3079, N G C 3198, N G C 3627, N G C 3628, N G C 4192 , N G C 

4254 , N G C 4303 , N G C 4 3 2 1 , N G C 4 5 0 1 , N G C 4535 , N G C 4569, N G C 4656 , 

N G C 4736 , N G C 5033 , N G C 5055, N G C 6503 , N G C 6946 a n d N G C 7331 . 

For 13 of t h e s e galaxies in fo rma t ion is also avai lable on meta l l i c i ty (z) a n d 

V b a n d C C D m a p s . 

F r o m t h e m a p s a z i m u t h a l l y averaged rad ia l profiles of R C a n d F I R 

(60 / im) in tens i t i e s a r e o b t a i n e d us ing t h e I R A F package . T h e s e profiles a re 

t h e n f i t ted t o a funct ion cons is t ing of a cen t ra l gauss ian c o m p o n e n t a n d 

a n e x p o n e n t i a l disc c o m p o n e n t . I t is found t h a t t h e two c o m p o n e n t fit is 

b e t t e r t h a n t h e usua l ly used single e x p o n e n t i a l fit. In m o s t ga lax ies , t h e 

c e n t r a l gaus s i an c o m p o n e n t con ta ins m o r e t h a n half t h e t o t a l emiss ion , t h e 

m e a n f rac t ions in R C a n d F I R be ing 0.70 a n d 0.62 respect ively. F u r t h e r , in 

a g r e e m e n t w i t h earl ier inves t iga t ions we also find t h a t t h e gauss i an w i d t h 

o r t h e e x p o n e n t i a l scale he igh t , whichever is d o m i n a n t is la rger for R C t h a n 

for F I R . However , t h e reverse is t r u e for t h e second e x p o n e n t i a l c o m p o n e n t 
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in t h e o u t e r ga laxy following t h e cen t ra l gauss ian . T h e s e a re found for 20 

ga lax ies in F I R a n d in only 10 for R C . In 6 galaxies where in b o t h profiles 

h a v e o u t e r e x p o n e n t i a l c o m p o n e n t s , t h e F I R scale l e n g t h is l a rger . T h i s is 

i n t e r p r e t e d as d u e t o F I R emission be ing sus t a ined in t h e o u t e r ga l axy by 

d u s t h e a t e d b y t h e in te r s t e l l a r r a d i a t i o n field ( I S R F ) from old s t a r s whi le 

t h e r a d i o emiss ion falls s teeply d u e t o a d e a r t h of y o u n g O B s t a r s t h a t give 

r ise t o s u p e r n o v a e wh ich power t h e r ad io e m i t t i n g cosmic r ay e l ec t rons . 

F r o m t h e F I R m a p s , we der ive t h e d u s t t e m p e r a t u r e , Td us ing t h e r a t i o 

of fluxes a t 60 a n d 100 μτα a n d a s s u m i n g a λ - 1 dus t emiss ivi ty d e p e n d e n c e . 

For t h i s p u r p o s e we use t h e dus t h e a t i n g m o d e l of Dése r t et a l . (1990) 

w h o i n c o r p o r a t e t h r e e t y p e s of g r a i n s - P A H , very smal l g ra ins ( V S G ) a n d 

t h e n o r m a l b ig g ra ins ( B G ) . T h e con t r i bu t ion from t h e I S R F h e a t i n g is 

found us ing t h e V b a n d emiss ion after cor rec t ing it for ex t inc t ion g iven 

b y half t h e t o t a l gas co lumn dens i ty for each a n n u l u s . W e e v a l u a t e t h e 

t h e c o n t r i b u t i o n of B G a lone after s u b t r a c t i n g t h e o t h e r c o n t r i b u t i o n s a n d 

t h u s o b t a i n t h e t e m p e r a t u r e a n d op t ica l d e p t h of B G a lone . T h i s cor rec t ion 

is q u i t e i m p o r t a n t since V S G c o n t r i b u t e s significantly t o 60 μ π ι flux, b u t 

ve ry l i t t l e t o t h e d u s t m a s s . T h e t o t a l gas m a s s is o b t a i n e d as t h e s u m of 

Η a n d H2; t h e l a t t e r is der ived from t h e velocity i n t g r a t e d in tens i ty of C O 

emiss ion a s s u m i n g a convers ion factor X which has general ly b e e n t a k e n 

as c o n s t a n t ( D e v e r e u x & Y o u n g , 1990) . However , following t h e f inding of 

A r i m o t o et a l . (1996) we t a k e X t o b e inversely p r o p o r t i o n a l t o meta l l ic i ty , 

z. W e also a s s u m e t h a t t h e gas t o dus t r a t i o is i n d e p e n d e n t of z. T h e a b o v e 

a s s u m p t i o n s lead t o t h e least g rad ien t in t h e m e a n gas t o dus t profile -

on ly a fac tor of 2 increase t o w a r d s t h e cen t re . F u r t h e r , in t h e t h e o u t e r 

g a l a x y ( a r o u n d 0.8 op t i ca l r a d i u s ) i ts va lue is 300, a b o u t t h e s a m e as t h e 

Mi lky W a y solar n e i g h b o u r h o o d va lue . It m a y b e n o t e d t h a t whi le m o s t 

of t h e molecu la r h y d r o g e n a n d F I R emiss ion is in t h e inner ga laxy, t h e H 

a n d d u s t m a s s con t inue t o b e significant in t h e o u t e r ga laxy . Us ing t h e 

ζ d e p e n d e n c e d iscussed a b o v e a n d app ly ing V S G cor rec t ion , we find t h e 

g loba l ( i n t e g r a t e d for t h e whole ga laxy) gas t o dus t r a t i o t o be 275 whi le 

t h e r a d i a l va lues close t o t h e cen t r e a n d a t t h e op t ica l r ad ius a r e 655 a n d 

335 respec t ive ly . T h u s , we conc lude t h a t in spi ra l galaxies t h e gas t o d u s t 

r a t i o is n o t ve ry different f rom t h a t in t h e Milky Way. 
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