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A b s t r a c t . A l t h o u g h t h e galaxies in our s a m p l e a re he t e rogenous in the i r 

op t i ca l classif ications ( L L A G N : M 5 1 , N G C 3147, N G C 4258; L I N E R : N G C 

3079 , N G C 3310, N G C 3998, N G C 4579, N G C 4594; s t a r b u r s t : M 8 2 , N G C 

2 5 3 , N G C 3628 , N G C 6946) , t h e y are fit well by a "canon ica l " s p e c t r u m 

w i t h a h o t , op t i ca l ly - th in t h e r m a l c o m p o n e n t w i th Τ ~ 8 χ 1 0 6 Κ a n d an 

a b s o r b e d (NH ~ 1 0 2 2 c m " 2 ) power- law wi th an energy i n d e x α ~ 0.7 — 0.8. 

B o t h t h e "soft" c o m p o n e n t , m o s t likely due t o SN or s u p e r w i n d - h e a t e d 

I S M , a n d t h e " h a r d " power- law, mos t likely due t o a m i c r o - A G N a n d / o r 

b lackho le c a n d i d a t e s , a p p e a r t o b e c o m m o n in low-ac t iv i ty ga lax ies . If t h e 

soft c o m p o n e n t is a s soc ia ted w i th a s u p e r w i n d outf low, t h a n ~ 10% of t h e 

X - r a y emiss ion is d u e t o " s w e p t - u p " ISM r a t h e r t h a n s u p e r w i n d emiss ion . 

T h e a b u n d a n c e of Fe re la t ive t o α-process e l emen t s t e n d s t o b e sub-so la r , 

poss ib ly d u e t o dus t -dep l e t i on a n d / o r t ype - I I SN e n r i c h m e n t . T h e lack of 

s h o r t - t e r m var iab i l i ty in t h e h a r d c o m p o n e n t sugges ts t h a t if i t is d u e t o 

a n A G N , t h e n t h e m o d e of accre t ion is p r o b a b l y f u n d a m e n t a l l y different 

f rom " n o r m a l " Seyfert ga laxies . 

1. O v e r v i e w o f R e s u l t s 

T h e ASCA X - r a y s p e c t r a of t h e galaxies in th i s s a m p l e were fit w i t h a 

R a y m o n d - S m i t h p l a s m a m o d e l a long w i th an a b s o r b e d power- law (Fv = 

NE~a) wh ich p rov ided t h e bes t overall fit t o t h e d a t a (see P t a k 1997, P h . D . 

thes i s for m o r e de ta i l s ) . Tab le 1 shows t h e s ta t i s t i ca l ly -weigh ted m e a n ( μ ) 

a n d va r i ance (σ ) for each fit p a r a m e t e r . No te t h a t σ should b e t a k e n as 

109 

Y. Sofue (ed.), The Central Regions of the Galaxy and Galaxies, 109-110. 
© 1998 IAU. Printed in the Netherlands. 

https://doi.org/10.1017/S0074180900084230 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900084230


110 

t h e gene ra l s p r e a d of t h e fit values since t h e fit p a r a m e t e r d i s t r i bu t i ons 

a r e n o t typ ica l ly s y m m e t r i c . T h e r m a l fits t o t h e h a r d c o m p o n e n t a re also 

a c c e p t a b l e a n d r e su l t ed in a weigh ted m e a n t e m p e r a t u r e of 6 X 1 0 7 K. Soft 

X - r a y l ine emiss ion is m o s t p r o m i n e n t in M 5 1 , M 8 2 , N G C 253 a n d N G C 

4528 , w h e r e va r i ab le a b u n d a n c e fits show t h a t t h e re la t ive F e / a - p r o c e s s 

e l e m e n t a l a b u n d a n c e t e n d s t o b e significantly sub-solar . L o n g - t e r m X - r a y 

var iab i l i ty (on t i m e scales of m o n t h s t o yea r s ) is ev iden t in several sources , 

whi le n o significant s h o r t - t e r m ( t i m e scales of less t h a n one d a y ) var iabi l i ty 

is d e t e c t e d . In several cases t h e X- ray morpho logy clearly differs in t h e 

0.5-2.0 keV a n d 2.5-10.0 keV b a n d p a s s e s which also impl ies t h a t m o r e t h a n 

o n e emiss ion c o m p o n e n t is p re sen t . 

TABLE 1. Raymond-Smith + Power-law 
Fit Results 

Parameter μ σ 

Ν H (x 10 2 0 c m - 2 ) 4.9 4.9 
kT (keV) 0.70 0.10 

A f 0.043 0.028 
NH,hard ( x lO 2 2 cm" 2) 1.2 1.4 

a 0.71 0.41 

,hard is the additional absorption column applied only to the power-law. ' Abundance 
relative to solar. 

2 · D i s c u s s i o n 

If t h e so f t - componen t e m i t t i n g gas is h e a t e d by a s u p e r w i n d , t h e n a s imple 

ene rge t i c a r g u m e n t sugges t s t h a t t h e direct emission of supe rnovae ( i .e . , t h e 

é jec ta t h a t forms t h e s u p e r w i n d ) con t r ibu t e s only ~ 10% of t h e emiss ion , 

sugges t ing t h a t t h e m a j o r i t y of t h e X-ray flux is d u e t o s w e p t - u p I S M t h a t 

h a s b e e n h e a t e d (see P t a k e t a l . 1997, A J , 113, 1286). T h e r a d i a t i v e l i fet ime 

of t h e gas is on t h e o rde r of 1 0 8 yea r s a n d ~ 1 0 4 SN a re requ i red t o p rov ide 

t h e h e a t i n g . T h e spec t r a l form of t h e h a r d c o m p o n e n t is mos t cons i s t en t 

w i t h A G N emiss ion , while b lackhole c a n d i d a t e s m a y also be c o n t r i b u t i n g 

(e .g . , s o m e of t h e p o i n t sources in N G C 253 a re p r o m i n e n t above 2 k e V ) . 

A n A G N i n t e r p r e t a t i o n for t h e h a r d c o m p o n e n t is pa r t i cu l a r ly a t t r a c t i v e in 

L I N E R s (see T e r a s h i m a et a l . , t hese p roceed ings ) . T h e lack of s h o r t - t e r m 

var iab i l i ty impl ies a n X- r ay source e x t e n t > Rschwarz ~ l O 3

l o g ^ 0 It—s, 

cons i s t en t w i t h t h e i n t e r p r e t a t i o n t h a t t h e acc re t ing gas in these sources is 

op t i ca l l y - th in ( i .e . , l acking a geomet r ica l ly - th in disk) as sugges ted by t h e 

a d v e c t i o n - d o m i n a t e d acc re t ion flow mode l s . 
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