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

Recen t ly , t h e H S T imag ing obse rva t ions have revealed t h a t t h e cen t r a l a r c 

second region in N G C 1068 has a c lumpy s t r u c t u r e ( M a c c h e t t o et α/., 1994) 

a n d t h e H S T U V i m a g i n g p o l a r i m e t r y has revealed t h e c e n t r o s y m m e t r i c 

p a t t e r n of t h e pos i t ion angles of po la r i za t ion ( C a p e t t i et α/., 1995) , wh ich 

i n d i c a t e s t h a t t h e m e d i u m in th i s region is ac tua l ly s ca t t e r i ng t h e r a d i a t i o n 

f rom a smal l source , in a c c o r d a n c e w i th t h e unified m o d e l of ac t ive ga lac t ic 

nucle i ( A n t o n u c c i & Miller , 1985). 

W e use t h o s e U V i m a g i n g p o l a r i m e t r y d a t a , t o e x t r a c t t h e po la r i za t ion 

of each c l u m p a n d d e t e r m i n e each sca t t e r ing angle (or "v iewing ang l e " of 

e a c h c l u m p ) , b a s e d on ce r t a in a s s u m p t i o n s descr ibed be low. T h i s leads u s 

t o k n o w t h e t h r ee -d imens iona l d i s t r i bu t ion of t h e s ca t t e r i ng c louds , w i t h 

r e spec t t o t h e loca t ion of t h e cen t r a l r a d i a t i o n source . 

2 . N e c e s s a r y A s s u m p t i o n s a n d M e t h o d 

W e a s s u m e ; (1) T h e nuc lear s ca t t e r i ng gas ( ~ 100 p c scale) consis ts of 

severa l c l u m p s (each c l u m p size is less t h a n ~ 10 p c ) , as i n d i c a t e d by t h e 

H S T images ; (2) T h o s e c lumps a re be ing i l l umina ted by single, smal l source 

of r a d i a t i o n ; (3) On ly t h e s c a t t e r i n g process is t h e cause of t h e po la r i za t ion ; 

(4) All of t h e U V c o n t i n u u m l ight ( ~ 2500Â) is t h e s c a t t e r e d r a d i a t i o n , 

b a s e d on t h e r e su l t s from An tonucc i et al (1994) a n d T r a n (1995) . 

U n d e r t h o s e a s s u m p t i o n s , "viewing ang le" of each c l u m p can b e de te r -

m i n e d f rom i t s po l a r i za t i on . T w o viewing angles , however , a re der ived from 

single va lue of po la r i za t ion ; t h e forward a n d b a c k w a r d - s c a t t e r i n g case . T h i s 

conve r t s t o t h e t w o pos i t ions a long one line of s ight . 
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Figure 1. (a) Polarization of each clump. The center of centrosymmetric pattern of PA's 
is also indicated. The scale is ~ 2" χ 3". North is up, east is left, (b) The inferred view 
of the same region as (a), but viewed from east side. The line of sight is from the right. 

3 . 3 D M a p p i n g 

^ F r o m t h e a rch iva l H S T / F O C d a t a , we e x t r a c t e d t h e po la r i za t ion of each 

c l u m p (F ig l a ) , from which t h e v iewing angles of each c l u m p were cal-

c u l a t e d a n d t h e t h r ee -d imens iona l loca t ions wi th respec t t o t h e h i d d e n 

nuc l eus were d e t e r m i n e d ( F i g . l b ) . T h e pos i t ions dep ic ted in t h i s figure 

a r e only for one of t h e possible cases . W e could select b a c k - s c a t t e r i n g or 

f o r w a r d - s c a t t e r i n g case or even b o t h . We prefer those pos i t ions in F i g . l b , 

however , b e c a u s e t h e r e is a ev idence t h a t ind ica tes t h e a m o u n t of t h e in te r -

s te l la r e x t i n c t i o n is smal le r in t h e n o r t h side of t h e nuc leus t h a n t h e s o u t h 

a n d c h a n g e s r a t h e r a b r u p t l y be tween those two regions ( M a c c h e t t o et α/., 

1994) . 

A l t h o u g h a m b i g u i t y is l a rge , th i s resul t suggests t h a t t h e r e is ce r t a in 

l inear s t r u c t u r e in t h e nuc lea r region in th i s 100 pc scale , which could 

b e r e l a t e d t o t h e je t - l ike s t r u c t u r e in t h e s ame scale observed in r a d i o 

w a v e l e n g t h (Ga l l imore et α/., 1996). For m o r e de ta i l s , see K i s h i m o t o (1997) . 
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