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T h e r a d i o source 0108 + 388 is a canonica l e x a m p l e of a class of ex-

t r a g a l a c t i c r ad io sources , referred to as G i g a h e r t z - P e a k e d S p e c t r u m ( G P S ) 

sources , whose s p e c t r a p e a k a t h igh frequencies. T h e r e a re t w o c o m p e t i n g 

m o d e l s for t h e cause of t h e h igh frequency t u rnove r : free-free a b s o r p t i o n 

(f-f) of t h e lower f requency r a d i a t i o n by ionized gas in t h e hos t galaxies 

(e.g. v a n Breuge l 1984) , or s y n c h r o t r o n self-absorpt ion (SSA) d u e t o ex-

cep t iona l ly l a rge m a g n e t i c fields, (e.g. Hodges , M u t e l , & Phi l l ips 1984) . 

W e h a v e i n i t i a t ed a s t u d y designed t o d i s t inguish be tween t h e t w o pos-

sibi l i t ies . Us ing V L B I obse rva t ions over a r ange of frequencies we d e t e r m i n e 

t h e a p p a r e n t a n g u l a r size of c o m p o n e n t s as a funct ion of f requency a b o v e 

a n d be low t h e t u r n o v e r . If t h e t u r n o v e r is d u e to f-f by line-of-sight g a s , t h e 

a n g u l a r size as a func t ion of f requency below t h e t u r n o v e r should be t h e 

s a m e as a b o v e t h e t u r n o v e r , b u t t h e source should get fainter a t dec reas ing 

f requencies . If t h e t u r n o v e r is due t o SSA, t h o u g h , t h e n t h e source itself is 

o p a q u e be low t h e t u r n o v e r a n d t r a n s p a r e n t above , a n d so θ vs . ν will differ 

no t i ceab ly on t h e t w o sides of t h e t u r n o v e r . 

W e obse rved 0108 + 388 wi th t h e V L B A a t 22.2, 8.4, 5.0, 2 .3 , a n d 1.7 

G H z on 24 J u n e 1996 a n d a t 15.3 a n d 8.4 G H z on 03 Feb 1997. C lean 

m a p s m a d e from these d a t a show f lux-densi ty d i s t r i bu t ions cons i s ten t w i th 

t h a t found by p rev ious inves t iga to rs (e.g. B a u m et al. 1990; C o n w a y et 

al. 1994; Tay lo r , R e a d h e a d , & P e a r s o n 1996). W e successfully mode l f i t t ed 

seven el l ipt ical gauss i an c o m p o n e n t s t o t h e d a t a a t t h e h igher frequencies 
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(22 , 15, a n d 8.4 G H z ) a n d only four c o m p o n e n t s a t t h e lower f requencies , 

d u e t o b l e n d i n g of t h e smal le r c o m p o n e n t s . 

As n o t e d by p rev ious inves t iga to r s , t w o ma jo r c o m p o n e n t s cons i s ten t ly 

d o m i n a t e t h e m a p s . For ou r pu rposes we need c o n c e n t r a t e only on t h e s e 

m a j o r c o m p o n e n t s , wh ich we refer t o as C I a n d C 7 , following t h e n o t a t i o n 

of Tay lo r , R e a d h e a d , & P e a r s o n 1996. T h e flux-densities a n d a n g u l a r sizes 

of t h e s e t w o c o m p o n e n t s a re l is ted in Tab l e 1. As shown in t h e t a b l e , 

t h e r e a p p e a r t o b e significant j u m p s in t h e sizes of t h e c o m p o n e n t s on t h e 

low f requency sides of t h e spec t r a l p e a k s . Th i s fits t h e scheme w h e r e t h e 

emiss ion source is o p a q u e be low t h e p e a k a n d t r a n s p a r e n t a b o v e t h e p e a k , 

sugges t ing t h a t SSA is indeed t h e cause for t h e t u r n o v e r . T h e m a g n e t i c 

fields r equ i r ed in t h i s case , following Ke l l e rman & P a u l i n y - T o t h 1981, a r e 

« 0.15 G a u s s in C I a n d 0.25 G a u s s in C7 . 

T h e s e r e su l t s a re no t defini t ive, however , because t h e reso lu t ion a t t h e 

longe r -wave leng ths is ba re ly sufficient t o p rope r ly de l inea te t h e smal le r 

c o m p o n e n t s f rom t h e m a j o r c o m p o n e n t s . W i t h t h e add i t i on of a E u r o p e a n 

a n t e n n a , t h o u g h , an obse rva t i on such as th i s would yield a definit ive de te r -

m i n a t i o n of t h e cause of t h e spec t ra l t u r n o v e r in th is source ; we therefore 

p l a n t o re -observe w i t h a g lobal V L B I ar ray . 

T h i s r e sea rch was a ided , in p a r t , by funding from t h e Dud ley Obser -

va to ry . W e a re also gra teful for t he friendly ass i s tance of t h e staff a t t h e 

N a t i o n a l R a d i o A s t r o n o m y Obse rva to ry . 

TABLE 1. flux densities and major axes of the two major com-
ponents in the best-fit models obtained with modelfitting. 

Freq.(GHz) F,(Jy) major(mas) F,(Jy) major(mas) 
Component CI Component C7 

1.663 0.222 2.14 0.045 3.49 
2.267 0.198 2.02 0.153 1.74 
4.983 0.302 0.72 0.240 0.60 
8.415 0.154 0.51 0.259 0.44 
15.349 0.115 0.53 0.152 0.47 
22.229 0.011 0.61 0.085 0.39 
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