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Li t t l e is k n o w n a b o u t t h e l o n g - t e r m infrared va r ia t ions of Seyfert ga lax-

ies . A r e t h e y la rge or smal l , fast or slow, regu la r or i r regu la r? D o t h e y 

possess va r i ab le c o m p o n e n t s h i d d e n a t visible wave leng ths? C a n the i r var i-

a t i o n a l t ime-sca les give us in fo rma t ion a b o u t ac t iv i ty on sub-mi l l i a rcsecond 

s p a t i a l scales? D o t h e inf rared m e a s u r e m e n t s show well-defined flux vari-

a t i o n g r a d i e n t s ? Is t h e infrared flux de layed w i t h respec t t o changes in 

t h e o u t p u t of t h e cen t r a l engine? A n d do t h e infrared var iab i l i ty s tud ies 

s u p p o r t t h e "Unified M o d e l " ? 

T h e S A A O I R M o n i t o r i n g P r o g r a m m e has usual ly inc luded 36 ga laxies 

a n d s o m e h a v e b e e n m o n i t o r e d for u p t o 20 yea r s . T h e s amp le compr i ses 

m a n y Seyfert I s , t w o Seyfert 2s a n d several S I < S < S2 (x- ray ga lax ies ) . 

T h e w a v e l e n g t h s be ing m o n i t o r e d are J ( 1 . 2 5 / / m ) , Η (1.65 / / m ) , Κ (2.2 μη ι ) 

a n d L (3 .5 μ η ι ) . T h e a p e r t u r e is kep t c o n s t a n t a t 12 arcsec d i a m e t e r . 

1 . E x a m p l e s 

N G C 1 0 6 8 - A h i d d e n flux increase . N G C 1068 is t h e a r c h e t y p a l Seyfert 

2 , be l ieved u n t i l r ecen t ly t o b e non-va r i ab le . B r o a d lines found in po la r ized 

l ight b y A n t o n u c c i & Miller (1985) imply it ha s a h idden Seyfert 1 nuc l eus . 

I t s inf rared flux a t L was found t o have doub led over 18 yea r s , showing t h a t 

t h e nuc l eus is c o m p a c t . (Glass MNRAS, 2 7 6 , L65 , 1995) . 

N G C 5 2 6 A - A Seyfert 1.9 ga laxy w i t h s t r ong x - ray emiss ion. I t h a s n o 

k n o w n op t i ca l va r i a t i on , b u t t h e S A A O observa t ions have shown it t o b e 

d r a m a t i c a l l y va r i ab l e in t h e infrared. T h e effect is smal l a t J (1 .25 μ π ι ) b u t 

s t r o n g a t L (3 .5 μ ι η ) . T h i s is expl icable as t h e resul t of ex t inc t ion w i t h i n 

N G C 526A a n d d i lu t ion of t h e sho r t e r -wave leng th infrared fluxes by t h e 

u n d e r l y i n g ga laxy . 
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N G C 2 9 9 2 T h i s is a Seyfert 1.9. It is t h e X- ray source 2A 0943-140 a n d 

i t h a s a s u p e r w i n d outf low - poss ibly t h e resul t of supe rnovae in a mas s ive 

s t a r b u r s t . I t expe r i enced a u n i q u e ou tbu r s t - l i ke event in 1988 w i t h t o t a l 

ene rgy ~ 6 X 1 0 4 3 J . T h e m a x i m u m power o u t p u t of t h e even t was ~ 1.66 

X 1 0 3 6 W . As t h e o u t b u r s t faded, a g r a d u a l t e m p e r a t u r e decl ine was seen. 

A very t e n t a t i v e m o d e l is t h a t of a s u p e r n o v a in a dense region such as h a s 

b e e n a d v o c a t e d by Ter levich et al . {MNRAS, 2 5 5 , 713, 1992). (See Glas s , 

MNRAS, 1998, in p r e s s ) . 

2 · F l u x V a r i a t i o n G r a d i e n t s 

Cholon iewsk i {Acta Astr, 3 1 , 293 , 1981) a n d l a te r Wink le r et a l . {MNRAS, 

2 4 7 , 659 , 1992) found t h a t t h e U a n d Β fluxes of var iab le Seyfert ga laxies 

a r e l inear ly r e l a t ed ( w h e n m e a s u r e d t h r o u g h a c o n s t a n t a p e r t u r e ) . T h i s al-

lows t h e defini t ion of a u n i q u e g r a d i e n t , called t h e F l u x Var i a t ion G r a d i e n t 

( F V G ) , for each ga l axy a n d colour c o m b i n a t i o n . 

Glass {MNRAS, 2 5 6 , 23p , 1992) d e t e r m i n e d F V G s in t h e near - in f ra red 

for t h e Seyfert 1 ga l axy N G C 3783 . De ta i l ed resu l t s have also been ob-

t a i n e d for N G C 1068, N G C 4593 , N G C 2992 a n d N G C 7469. D a t a for all 

t h e ga lax ies in t h e S A A O p r o g r a m m e have been reduced in a p r e l i m i n a r y 

w a y t o d e t e r m i n e t h e d i s t r i bu t i on of F V G values . 

T h e d i s t r i b u t i o n of F V G s in each colour is n a r r o w , i nd i ca t i ng quas i -

un ive r sa l colour t e m p e r a t u r e s a r o u n d 1600K. T h e d ispers ion is least in H-

K. Seyfer ts 1.9 a n d 2 t e n d t o b e r edde r t h a n ave rage , s u p p o r t i n g t h e view 

t h a t t h e y a r e Seyfert I s viewed t h r o u g h in t e rven ing in te r s t e l l a r m a t e r i a l . 

T h e re la t ive n a r r o w n e s s of t h e Η-Κ d i s t r i bu t ion is possibly b e c a u s e K-L 

is affected b y o u t e r , cooler , dus t while J-H is c o n t a m i n a t e d by t h e ta i l of 

t h e U V c o m p o n e n t form t h e cen t r a l eng ine . I t is also t h e case , however , 

t h a t t h e J va r i a t i on is smal l a n d t h e L m a g s are m o r e difficult t o m e a s u r e , 

so t h a t o b s e r v a t i o n a l e r ro r s m a y a d d t o sca t t e r . 

3 . D e l a y e d R e s p o n s e - S u m m a r y o f C a s e s 

Clear case: Fa i ra l l 9 - 400 d (Clavel , W a m s t e k e r , Glass , ApJ, 3 3 7 , 236 , 

1989) . 

Fa i r cases : in N G C 3783 - 80d M k n 744 - 37d (Nelson, ApJ, 4 6 5 , L87 , 

1996); N G C 1566 - 2 m o s ( B a r i b a u d et al . A & Ap, 2 5 6 , 375 , 1992): G Q 

C o m ( Q S O ) - 700d (S i tko et a l . ApJ, 4 0 9 , 139, 1993). 

Less ce r t a in cases : N G C 4151 - 18d (Oknyansk i i , Astron Lett, 1 9 , 416 , 

1993); I I I Zwicky 2 - 2yr (Lebofsky k Rieke , Nature, 2 8 4 , 410) ; M C G - 2 -

58-22, M k n 5 0 9 , 3A0557-383 , E S 0 1 4 1 - G 5 5 (from hys te res i s d i a g r a m s ; Glass 

in IAU Symp 134, Active Galactic Nuclei, p382 , 1989, K l u w e r ) . 
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