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1 . Introduction 

W e h a v e car r ied o u t spec t roscop ic obse rva t ions a t 3 μπ ι , w h e r e ex t i nc t i on 

is smal l , of ac t ive galaxies t o s t u d y t h e obscu red e m i t t i n g regions w i t h 

L E W I S ( I m a n i s h i e t a l . 1996) m o u n t e d on t h e S t eward O b s e r v a t o r y 60 a n d 

61 i n c h t e lescopes . 

2 . Objects 

2.1. NGC 1068 

T h e o b t a i n e d s p e c t r u m is shown in F igu re 1 (a ) . W e found t h e followings. 

— W e d e t e c t e d t h e 3.4μΐϊΐ c a r b o n a c e o u s abso rp t i on fea tu re clearly, which 

impl ies t h a t we can view t h r o u g h t h e obscur ing t o r u s a t 3 μ π ι . 

— B y c o m p a r i n g th i s resul t w i th t h e h a r d X- ray d a t a , we conc luded t h a t 

t h e m a t e r i a l s in t h e obscur ing t o r u s a re c o n c e n t r a t e d t o a t h i n equa-

to r i a l p l a n e , a n d we view t h e obscur ing t o rus from edge-on d i rec t ion . 

— W e d id no t de t ec t t h e 3.3μπι emiss ion f ea tu re , which impl ies t h a t t h e 

s t a r b u r s t a c t i v i t y j u s t ou t s ide of t h e obscur ing t o r u s (hereaf ter we call 

nuc l ea r SB ac t iv i ty ) is a b s e n t . 

2.2. NGC 4151 

T h e o b t a i n e d s p e c t r u m is shown in F igu re 1 (b) . W e found t h e followings. 

— W e did no t de t ec t t h e 3 .4μιη ca rbonaceous abso rp t i on fea tu re . 

— W e did n o t de t ec t t h e 3.3μπι emission f ea tu re , wh ich impl ies t h a t t h e 

nuc l ea r SB ac t iv i ty is a b s e n t . 

— W e d e t e c t e d a b r o a d ( F W H M ~ 2 7 0 0 k m / s ) B r a l ine, whose l u m i n o s i t y 

r e l a t ive t o t h e h a r d X- ray luminos i ty is cons i s ten t t o o t h e r A G N s . 
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2.3. MRK 231 

T h e o b t a i n e d s p e c t r u m is shown in F igure 1(c) . W e found t h e folio wings . 

— T h e op t i ca l d e p t h of t h e 3.4μιη ca rbonaceous a b s o r p t i o n f ea tu re is 

smal le r t h a n t h a t e x p e c t e d from t h e 9.7 μ ι η sil icate abso rp t i on f ea tu re , 

wh ich can b e exp la ined r easonab ly by t h e fact t h a t M r k 231 u n d e r g o e s 

ongo ing SB ac t iv i ty , a n d , t h u s , t h e a b u n d a n c e of C re la t ive t o Si, 0 , 

M g is smal le r t h a n t h a t in O u r Ga laxy . 

- W e d e t e c t e d b r o a d ( F W H M ~ 1 4 0 0 k m / s ) Pf7 emission l ine. T h e ob-

served h a r d X - r a y luminos i ty of M r k 231 is by m o r e t h a n one o rde r of 

m a g n i t u d e smal le r t h a n t h a t expec ted from t h e Ρ ί γ luminos i ty . 

For m o r e de ta i l s , p lease refer t o Iman i sh i e t a l . (1997a, 1997b) 

Figure 1. Obtained spectra of (a): NGC 1068, (b): NGC 4151, and (c): Mrk 231. 
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