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A b s t r a c t . 

W e p r e s e n t X- r ay obse rva t ions of L I N E R s wi th A S C A . W e de t ec t ed a 

h a r d po in t - l ike source of X- r ay luminos i ty of 1 0 4 0 - 1 0 4 1 e rg s " 1 a t t h e 

n u c l e u s . T h e i r h a r d X- r ay c o n t i n u u m is well r ep re sen ted by power- law of 

p h o t o n i n d e x ~ 1.8. T h e X-ray t o H a luminos i ty r a t i o Lx/L}\Q is qu i t e s im-

i lar t o Seyfert ga laxies a n d s t rong ly s u p p o r t t h e p resence of low luminos i ty 

A G N s . 

1 . I n t r o d u c t i o n 

Nuclei of n e a r b y b r igh t galaxies h a v e been extens ively s tud i ed by op t ica l 

spec t roscop ic su rveys , a n d low level ac t iv i ty has been recognized as L I N E R s 

(Low Ion iza t ion Nuc lea r Emiss ion- l ine Regions) (e.g. [2]). X- ray observa-

t ions a r e one of t h e mos t powerful too l t o inves t iga te exc i t a t ion m e c h a n i s m s 

of L I N E R s (weak A G N or shock) . X- ray emission above 2 keV from n o r m a l 

ga lax ies a re d o m i n a t e d by d iscre te X- ray sources such as low m a s s X - r a y 

b ina r ies a n d the i r i n t e g r a t e d luminos i ty is roughly p r o p o r t i o n a l t o B - b a n d 

l u m i n o s i t y ([1], [5]). If a low luminos i ty A G N is p r e s e n t , we expec t a nuc lea r 

X - r a y source a n d excess h a r d X-ray emission c o m p a r e d t o n o r m a l ga lax ies . 

2 . O b s e r v a t i o n s a n d R e s u l t s 

W e compi led L I N E R s w i t h b r o a d H a in the i r op t ica l spec t r a ; N G C 1097, 

N G C 3 0 3 1 , N G C 3310, N G C 3998, N G C 4450, N G C 4579, N G C 4 5 9 4 , N G C 

4636 , a n d N G C 5005 . T h e X- ray s p e c t r a a re r ep re sen t ed by t w o c o m p o n e n t 
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m o d e l ; a power- law wi th smal l in t r ins ic abso rp t ion (Nu<~ 1 0 2 1 c m " 2 ) p lus 

soft t h e r m a l c o m p o n e n t of kT ~ 0.5 — 1 keV. T h e p h o t o n indices of t h e 

power - law c o m p o n e n t a r e Γ ~ 1.8 except for N G C 5005, which shows flat-

t e r s lope (Γ ~ 1.0). T h e X- ray images above 2 keV is cons i s ten t w i t h a 

p o i n t source excep t for N G C 4636 (for de ta i led X- ray resu l t s , see [3], [4], 

[6], [8]). Mos t ob jec t s have m u c h la rger LX/LB va lue t h a n n o r m a l galaxies 

a n d t h e p resence of t h e X - r a y source in add i t i on t o i n t e g r a t e d emiss ion 

f rom d i sc re te X- ray sources is inferred. If t h e exc i ta t ion m e c h a n i s m in LIN-

E R s is p h o t o i o n i z a t i o n by low luminos i ty A G N s , t h e H a luminos i ty L\\a 

is e x p e c t e d t o be p r o p o r t i o n a l t o t h e X- ray luminos i ty Σχ as is obse rved 

in Seyfert ga laxies (e .g . [10]). F igu re 1. shows corre la t ion be tween Σχ a n d 

L}\a for L I N E R s a n d Seyfert galaxies . T h e corre la t ion ex t ends t o lower lu-

m i n o s i t y a n d s t rong ly s u p p o r t t h e presence of low luminos i ty A G N s in ou r 

s a m p l e of L I N E R s . N o t e t h a t t h e Lx/Lna for s t a r b u r s t ga laxies a re a b o u t 

2 o rde r s of m a g n i t u d e smal ler t h a n Seyfert galaxies [7] a n d shock exc i t a t i on 

b y s t a r b u r s t d r iven winds is no t a d o m i n a n t exc i t a t ion m e c h a n i s m in t h e 

p r e s e n t s a m p l e . 

ο 36 38 40 42 
log LHa [erg s 

44 
- i i 

46 

Figure 1. Cor re l a t ion b e t w e e n 

X- ray a n d H a luminos i ty . 

As ter i sks r ep re sen t Seyfert 

galaxies t a k e n from [10]. U p -

per l imit of t h e X- ray flux 

for t h e nuc lear po in t source in 

N G C 4636 is shown as an ar-

row. 
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