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The exist ing schemes to express the evolution of radio sources are 
e i ther too simple to f i t a l l the data (mu I t i -frequency counts, i d e n t i f i 
ca t ions , spectra e t c . ) or have too many parameters and l i t t l e predict ive 
value. They do not also f i t the i d e n t i f i c a t i o n s t a t i s t i c s a t d i f f e r e n t 
f lux -dens i t i es (Swarup, Subrahmanya & Kapahi 1982, in 'Astrophysical 
Cosmology1, Proc. Vatican Study Week) and the counts from recent deep 
surveys (van der Laan 1982, in 'Astrophysical Cosmology1). Here, we 
report a prel iminary attempt t o der ive a model tha t re ta ins the simpl i -
c i t y of a small number of parameters and ease of refinement when new 
data are added. 

Following Peacock & Gull (1981, MNRAS 196, 611) , we consider two 
spectral populations - f f l a t f and ?steep1 - taking a = 0 for the former 
and a P-a cor re la t ion for the l a t t e r . For both types, evolution is 
introduced only for P Q ^ > I0 2 * * - 5 W/Hz/sr (HQ = 50 kn/s/Mpc) 
and is expressed as expL6(P)( I - t / t Q ) ] , where 3« log P with slopes 6 i , 
B2 and 63 in the log P0#! f ranges 24.5-26 , 26-27 and 27-28 respect ively , 
and 1.581+62+63 for log*P >_28. The luminosity ranges were chosen 
considering that the cor re la t ion between radio and opt ica l luminosities 
is important only for log P < 24.5 (Auriemma et a l . 1977, A&A 57, 41) 
and quasars general ly have log P > 26 . 

In our method, the radio luminosity funct ion (RLF) is f i r s t deter 
mined for f f l a t f sources using f lat -spectrum counts a t 2.7 and 5 GHz and 
the observed luminosity d Is t r ibut lon(LD) for the S2.7 ^ I .5 Jy sample 
of Peacock & Wall (1981, MNRAS JjM, 331 ) . An i n i t i a l set of parameters 
is then found for 's teep' sources to f i t the t o t a l counts a t 0.4 GHz and 
LD for S 0 # l t 21 1° Jy> which is well determined In the log P range 24.5 
to 28 . Observational estimates of local luminosity function (LLF) are 
ava i l ab le for lower luminosit ies (F ig . I ) but, for very low luminosities 
(sp i ra ls and I r r e g u l a r s ) , LLF Is very uncer ta in . 

After determining the LLF and an I n i t i a l RLF, the parameters are 
ref ined to simultaneously f i t ( I ) t o t a l counts at 0 .4 , 1.4, 2.7 and 
5 GHz; ( I I ) spect ra l ly separated counts a t 2.7 and 5 GHz; and 
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' F l a t ' : |3i=4.0, 3 2
= l -5> 

f S t e e p f : 3 i = 3 . 8 , 8 2
= 4 - 5 > 

( i i i ) percentage i d e n t i f i c a t i o n - f l u x d e n s i t y r e l a t i o n f o r ga lax i es on 
the PSS p r i n t s (p red ic ted using the b i v a r i a t e l um inos i t y f u n c t i o n as in 
Swarup, Subrahmanya & Venkata kr ishna 1982, A&A 107, 190). We could 
ob ta i n s a t i s f a c t o r y models f o r qQ = 0 and 0.5 both w i th and w i thou t a 
c u t o f f in z , a l though the f i t was cons ide rab ly poorer f o r qQ = 0 in the 
absence of a r e d s n i f t c u t o f f . The pred ic ted counts are compared w i th 
observa t ions in F i g . 2 f o r the model w i th q 0 = 0.5 and z c = 3.5 w i th the 
f o l l o w i n g parameters: 

$3 = 0 . 0 , a = 0 
33*4 .0 , a = 0.7 f o r log P <_ 24.5 and 

0.7+0.08( log P-24.5) o the rw i se . 

The f i t w i th a l l the data is remarkably good in s p i t e of the l i m i t e d 
number of parameters. 

Our r e s u l t s show t h a t i t is necessary to assume e v o l u t i o n f o r both 
f l a t and steep spectrum sources, a l though e v o l u t i o n f o r f f l a t ? sources 
could be somewhat m i l d e r . The r e c e n t l y observed f l a t t e n i n g of the norma
l i sed counts a t S 1 # l | < I mJy i s wel I f i t t e d by the adopted LLF a t 
log P <_ 22, which impl ies t h a t most of the sources a t these f l u x l eve l s 
are local (z < 0 . 1 ) . Should the r e d s h i f t s t u r n out t o be l a r g e r , 
e v o l u t i o n w i t h epoch would be ind ica ted f o r a source popu la t i on of low 
lumi n o s i t i e s . 
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F igure I . F igure 2 . Source c o u n t s . 
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