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I n t r o d u c t i o n . N G C 1275 is one of t h e en igma t i c b l aza r s . T h e n a t u r e of 

c e n t r a l sources of b laza r s is o p e n t o discussion. Var iabi l i ty m e a s u r e m e n t of 

c o n t i n u u m is a m a j o r t o u c h s t o n e in t h e u n d e r s t a n d i n g of t h e n a t u r e of cen-

t r a l sources of A G N s . Below we e x a m i n e t h e i n t r a n i g h t op t ica l var iab i l i ty 

of N G C 1275 nuc leus us ing our obse rva t ions in 1982-1994 . 

O b s e r v a t i o n s . T w o r u n s of ou r pho toe lec t r i c obse rva t ions were car r ied 

o u t a t 1 .25-m te lescope of C r i m e a n obse rva to ry wi th t h e t i m e reso lu t ion 

~ 4 m a n d m o n i t o r i n g d u r i n g one n igh t - u p t o 9 h o u r s . In N o v . 1 9 8 2 -

O c t . 1 9 8 7 t h e p h o t o c o u n t i n g s p e c t r o m e t e r was used , d i a p h r a g m D = 10" , 

λ ~ 5200Â, Δ λ = 80Â. D u r i n g 35 n igh t s were m a d e 379 flux m e a s u r e -

m e n t s . In Dec .1989-Dec .1994 s i m u l t a n e o u s U B V R I obse rva t ions were ob-

t a i n e d w i t h t h e p h o t o m e t e r - p o l a r i m e t e r by V.P i i ro la , us ing D = 2 0 " , λ 3 7 0 0 -

8 3 0 0 À À . T h e r e were 820 flux m e a s u r e m e n t s in each filter d u r i n g 37 n igh t s . 

L i g h t c u r v e s . O u r obse rva t ions of N G C 1275 were m a d e d u r i n g long 

m i n i m u m of t h e nuc leus b r i gh tne s s . T h e average b r igh tnes s of t h e nuc leus 

r e d u c e d t o D = 5 " decreased from first pe r iod t o second one u p t o 4 0 % . 

O u r d a t a do n o t show t h e essent ia l sy s t ema t i ca l t r e n d , b u t ins ide t h e sep-

a r a t e n i g h t s flux va r i a t i ons were m o r e t h a n 2 0 % . W e e x a m i n e i n t r a n i g h t 

va r i a t i ons us ing t h e S t r u c t u r e F u n c t i o n (SF) analys is a n d t h e S t a n d a r d 

D e v i a t i o n s ( S D ) of t h e flux ins ide t h e s e p a r a t e n igh t s . 

S t r u c t u r e F u n c t i o n a n a l y s i s . T h e first o rder S t r u c t u r e F u n c t i o n is 

expres sed by : 

S F ( A t ) = < [F(t) - F(t + At)]2 > , 

F ( t ) - flux a t t i m e t , A t - t i m e lag be tween t w o obse rva t ions . Var iab i l i ty 

of A G N s exh ib i t s t h e processes of noise t y p e , S F of which is expressed as 

S F ( A t ) = ( A t ) 6 . Slope b = d [ lg (SF) ] /d [ lgAt ] reflects t h e t y p e of noise 

p rocesses : if b = 1 - shot noise , if b = 0 - flicker noise . S F rea l iza t ion for 
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va r i ab le flux of N G C 1275 nucleus was m a d e wi th t h e app l i ca t ion of specia l 

p r o g r a m package by Sergeev. W e o b t a i n e d six SFs - one for t h e first pe r i od 

of o b s e r v a t i o n s a n d five for U B V R I d a t a . 

R e s u l t s . 1 . SFs show different slopes " b " for i n t r a n i g h t a n d years vari-

a t i o n s : 0 .23< b < 0.58 a n d 0 < b < 0.13 consequent ly . O n e can conc lude , 

t h a t t h e r e a r e different processes ins ide N G C 1275 nuc leus : one of t h e m 

a c t s a t yea r s t i m e scale , a n o t h e r is i n t r a n i g h t p rocess . 

2 . S F s slopes 0 .23< b < 0.58 evidences t h e exis tence of mixed flicker-

noise a n d s h o t - n o i s e , cha rac te r i s t i c t i m e of var ia t ions is ( 3 - 6 ) h o u r s . 

3 . T h e r e a re nega t i ve cor re la t ions ( S D / σ - F l u x ) s e p a r a t e for t w o cases: 

S D > 3 σ (h igh level va r iab i l i ty ) a n d S D < 3 σ (low level va r i ab i l i ty ) . T h e s e 

d a t a p e r m i t t o suspec t t w o i n d e p e n d e n t var iab le c o m p o n e n t s in N G C 1275 

n u c l e u s . High level a n d low level i n t r a n i g h t c o m p o n e n t s p rov ide t h e d u t y 

cycle of i n t r a n i g h t va r i a t i ons of th i s nucleus is t o b e a p p r o x i m a t e l y 1. 

4 . T h e r e was evo lu t ion of t h e process ins ide N G C 1275 nuc leus f rom 

1982-1987 t o 1989-1994 for λ ~ 5250Â: d u t y cycle of t h e nuc leus for t h e 

level of va r iab i l i ty S D > 3 σ is increased from 0.08 t o 0.36, t h e s lope of S F 

w a s inc reased from 0 . 2 3 ± 0.04 t o 0.36 ± 0.05. T h e c o n t r i b u t i o n of s h o t -

noise t o t h e n u c l e u s ' p rocess is increased c o m p a r e t o flicker-noise. 

5 . T h e r e is i n d e p e n d e n t " r ed ac t iv i ty" of t h e nuc leus : for λ 5300Â 

b = 0 . 3 6 ± 0.0, d u t y cycle of h igh level var iabi l i ty equa l t o 0.40 a n d for 

λ 8300Â b = 0 . 5 8 ± 0.05, d u t y cycle = 0 .53. 

F i t t i n g o f t h e o b s e r v a t i o n a l d a t a b y v a r i o u s m o d e l s . T w o mode l s 

a d v a n c e d m o s t f requent ly for t h e e x p l a n a t i o n of t h e n a t u r e of i n t r a n i g h t 

va r i a t i ons in A G N s : 

a. Acc re t ion o n t o b lack hole . Schwarzshi ld r ad ius for N G C 1275 nuc leus 

w a s ca l cu l a t ed by Ede l son a n d Ma lkan (1986) t o be equa l 2· 10 1 2 c m . O n e 

can expec t t h e flux var iab i l i ty of several m i n u t e s . 

b . Ins tab i l i t i e s in s h o c k - i n - j e t is also possible for t h e e x p l a n a t i o n of t h e 

i n t r a n i g h t va r i a t i ons of N G C 1275 nuc leus : o b t a i n e d p a r a m e t e r s of SFs a re 

n e a r t o t h o s e of 34 r a d i o selected BL L a c e r t a e ob jec t s , o b t a i n e d b y Heid t 

a n d W a g n e r (1996) . T h e y exp la ined the i r resu l t s by t h e s t a n d a r d m o d e l -

shocks , p r o p a g a t i n g d o w n a re la t iv is t ic j e t : s h o c k - i n - j e t - m o d e l . 

I n t r a n i g h t red ac t iv i ty of N G C 1275 nucleus i n d e p e n d e n t of op t ics ac t iv -

i ty m a y b e a s soc ia t ed w i t h " b l a z a r j e t " . Such c o m p o n e n t can be suspec t ed 

for N G C 1275 nuc leus from d a t a b y Gea r et a l . (1985) in 1982-1983 in 

J ( 1 . 2 5 / i m ) a n d H(1 .62 / im) b a n d s . D u r i n g 0.5 years t h e nons te l l a r c o m p o -

n e n t of t h e flux decayed b y a fac tor m o r e t h a n 4 . 
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