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Observat ions o f short term f l ux v a r i a t i o n s p rov ide one o f the few 
means o f determining the smal les t s c a l e s i z e s in compact r a d i o s o u r c e s . 
The f a s t e s t v a r i a t i o n s are g e n e r a l l y found in BL Lac- type o b j e c t s , 0J287 
being one o f the bes t s t ud i ed . In 1985 Va l t ao j a et a l . (Nature 31_4, 148) 
found ev idence f o r v a r i a t i o n s at a l e v e l o f ( t y p i c a l l y ) a few % with a 
per iod o f 15^7 in OJ287 at f r equenc ie s o f 22 and 37 GHz. [Such p e r i o d i c 
v a r i a b i l i t y was, however, not de t ec t ed at 5 GHz during one o f t h e i r 
obse rva t i ons by Dreher et a l . (Nature 3_2_0, 239, 1 986)]. 

In order t o confirm and p o s s i b l y improve on the r epo r t ed r e s u l t s we 
have made two s e r i e s o f obse rva t ions o f 0J287, in the f a l l o f 1 985 and 
the f a l l o f 1 986, using the WSRT at 4.87 1* GHz. The September 1985 
obse rva t ions r evea led a very dramatic drop in b r igh tness and the 1986 
o b s e r v a t i o n s were se t up with s u f f i c i e n t c a l i b r a t i o n t o a s c e r t a i n the 
l i m i t i n g f a c t o r s o f the WSRT for f l u x moni tor ing work. Contacts with D. 
Roberts (Brande is ) and J. Dreher (MIT) l e d t o simultaneous coverage at 
the VLA for as much o v e r l a p as was p o s s i b l e . ^ 

In 1985 OJ287 was observed f o r th ree pe r iods o f 12 on September 30 
and November 10 and 16. The 1986 o b s e r v a t i o n s o f OJ287 formed part o f an 
8x12 p r o j e c t i n v o l v i n g the sources 3C84, OJ287, CTD93 and BL Lac. Each 
sou rce was observed tw ice with t he^expec t a t i on tha t , a l l th ings being 
equa l , a d i v i s i o n o f s u c c e s s i v e 12 l i g h t c u r v e s would e l imina t e a l l 
s y s t e m a t i c , s t a b l e , system i m p e r f e c t i o n s . The o b s e r v a t i o n s on 3C84, a 
supposedly nonvar iab le s o u r c e , shows that th^s i s indeed the case t o an 
rms accuracy o f 0.2-0.3? on s c a l e s o f 1 -12 . 

A t o t a l band o f 80 MHz wide , in 8x10 MHz sub-bands, cen te red at 
se c 

4874 MHz was r eco rded with a time r e s o l u t i o n o f 20 . The f i n a l 
s e c 

r e s o l u t i o n used was 60 . A l l combinat ions between two d i p o l e s o r i e n t e d 
at 0° and 90° p o s i t i o n ang le , were c o r r e l a t e d . System temperature and 
gain c a l i b r a t i o n was done by f i r i n g a n o i s e source every 10 . The 
t h e o r e t i c a l n o i s e l e v e l , f o r 1 i n t e g r a t i o n , was about 2 mJy, or 0 .04? 
o f the source f lux dens i t y . The ac tua l accuracy ach ieved was about 5 
t imes worse fo r reasons s t i l l not unders tood. 

We wished t o ob ta in a cont inuous r e c o r d o f data on OJ287, and 
s p l i t - a r r a y obse rv ing being not ( y e t ) p o s s i b l e , we cou ld not swi tch t o a 
f l ux r e f e r e n c e at r ap id i n t e r v a l s . [Because s u i t a b l e r e f e r e n c e sources 
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are a l s o much weaker than 0J287 the S/N r a t i o would have decreased had 
we made use o f o n e ] . We t h e r e f o r e chose t o r e l y on the e x c e l l e n t 
s t a b i l i t y o f the WSRT and the d i a g n o s t i c p o s s i b i l i t i e s o f f e r e d by the 
array redundancy. 

The f a s t e s t v a r i a t i o n s seen are a 7% d ip in a timespan o f j u s t over 
one hour in September 1985. Somewhat l e s s dramatic , but more t y p i c a l , 
v a r i a t i o n s are seen in the 1986 October data with AS/S~1% wi th in one 
hour. The v a r i a t i o n s are c l e a r l y broadband (>80 MHz) and the sugges t ion 
o f changes in the p o l a r i z a t i o n s t a t e poin t t o an i n t r i n s i c v a r i a t i o n in 
the s o u r c e . But t h i s s t i l l needs t o be fur ther ana lysed . 

Assuming a d i s t a n c e o f about 1000 Mpc ( z = 0 . 3 ( ? ) and H 0=75 km/s/Mpc) 
the i n f e r r e d b r igh tness temperature approaches ~10 2 0 K depending somewhat 
on whether the whole source va r i e s or whether a l o c a l ho tspot comes and 
g o e s . 

I f one wishes t o exp la in these v a r i a t i o n s wi th in the con tex t o f the 
r e l a t i v i s t i c a l l y beamed r a d i o sou rce models , f o r which OJ287 c e r t a i n l y 
i s a prime cand ida te , there i s the r e s t r i c t i o n that the Lorentz f a c t o r Y 
of the bulk motion cannot be g rea te r than about 10. Otherwise the 
extended s t r u c t u r e (about 0.2% o f the c o r e ) would be t o o br igh t r e l a t i v e 
t o the unbeamed co re f l u x . P o s s i b l e ways t o exp l a in these r e s u l t s , even 
fo r a Ύ-10, are d i scussed in more d e t a i l in a paper soon t o be 
submit ted . 

Prel iminary a n a l y s i s o f the data r e v e a l s no p e r i o d i c v a r i a t i o n s at 
any t i m e s c a l e . There i s some ev idence f o r a -15 p e r i o d i c i t y fo r about 
1 §• hour around HA-50° + -40° on October 16, with an amplitude o f about 
0.3%. I t i s present in both p o l a r i s a t i o n s but t o o c l o s e t o the general 
n o i s e l e v e l t o be accep ted as r e a l . I f such q u a s i - p e r i o d i c v a r i a t i o n s 
are r e a l l a rge amounts o f time are needed t o confirm them. 

Figure 1. Two 10-hour l i g h t c u r v e s o f OJ287 at 6 cm wavelength. 
The r e l a t i v e f l u x dens i t y (normal ized t o 4 .6 Jy in 1986 and 4 .0 Jy in 
1985) i s p l o t t e d versus the WSRT hour angle in deg ree s . 
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