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1 . I n t r o d u c t i o n : V e r t i c a l R a d i o F i l a m e n t s 

Sure ly t h e m o s t s t r ik ing r ad io fea tu re in t h e Ga lac t i c cen te r m a y b e a sheaf 
of s t r a i gh t ver t ica l filaments ( V F s , e.g., Yusef-Zadeh, Mor r i s , & C h a n c e 
1984) of t h e r a d i o a r c . T h e V F s are bel ieved t o b e t h e man i f e s t a t i ons of 
s t r o n g m a g n e t i c field l ines ( > l m G ) which have been i l l umina t ed by some 
local re la t iv i s t ic pa r t i c l e source . 

T h e r e a re m a n y hypo these s for p r o d u c t i o n of these re la t iv is t ic e lec t rons 
(e.g., S e r a b y n & Morr i s 1994). Recent ly , T s u b o i , U k i t a , k H a n d a (1997) 
h a v e d iscovered a c loud ad j acemt to t h e V F s in the i r CS m a p s . T h e y found 
morpho log ica l ev idence for t h e i n t i m a t e in t e rac t ion be tween t h e cloud a n d 
t h e V F s , a n d c la imed t h a t t h e i n t e r ac t i on m a y ac t i va t e re la t iv is t ic e lec t rons 
in t h e V F s . 

2 . M o l e c u l a r G a s a r o u n d t h e V e r t i c a l F i l a m e n t s 

O u r 1 2 C 0 J = l - 0 a n d 1 3 C 0 J=l-0 images t a k e n w i th t h e N R O 45 m tele-
scope revea l parsec-sca le s t r u c t u r e of molecu la r gas a r o u n d t h e Ga lac t i c 
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c e n t e r r a d i o a r c ( O k a et al . 1997a, 1997b, Hasegawa et al . 1 9 9 7 ) 1 . W e no-
t ice a c o m p a c t c loud, C O 0 .13-0 .13 , which seems t o avoid t h e sheaf of t h e 
V F s in t h e p l a n e of t h e sky. T h i s is a C O c o u n t e r p a r t of t h a t d iscovered 
by T s u b o i , U k i t a , & H a n d a (1997) . C O emission exhib i t s a b r u p t veloci ty 
c h a n g e a t t h e pos i t ion of t h e V F s . 

Galactic Longitude [arcminutes] Galactic Longitude [arcminutes] 

Figure 1. (a) M a p o f 1 2 C O e m i s s i v i t y i n t e g r a t e d over V L S R = 3 0 t o 35 k m s 1 ( c o n t o u r s ) . 

C o n t o u r i n t e r v a l s are 10 K k m s " 1 . V L A 20 c m c o n t i n u u m i m a g e is a l so s h o w n (gray 

s c a l e ) , (b) M a p of k i n e t i c t e m p e r a t u r e (gray sca le ) and 1 2 C O e m i s s i v i t y ( c o n t o u r s ) in t h e 

s a m e v e l o c i t y r a n g e a s p a n e l a). 

A n e x c i t a t i o n ana lys i s of 1 2 C O - 1 3 C O corre la t ion plot shows t h a t gas 
k ine t i c t e m p e r a t u r e is e n h a n c e d (Tk > 7 0 K) in C O 0 .13-0 .13 . T h i s l ends 
a n o t h e r s u p p o r t for t h e i n t e r a c t i o n be tween t h e cloud a n d t h e V F s . E i t h e r 
of shock d i ss ipa t ion or m a g n e t i c viscosi ty can accoun t for t h e t e m p e r a t u r e 
e n h a n c e m e n t quan t i t a t i ve ly . 

W e also found a la rge e x p a n d i n g shell in t h e o t h e r side of t h e V F s . 
T h e r a d i u s of t h e shell is 5 p c a n d t h e e x p a n d i n g veloci ty is 25 k m s - 1 , a n d 
h e n c e t h e e x p a n s i o n t i m e is 2 χ 1 0 5 yea r s . Kine t i c energy of t h e shell is ~ 5 x 
1 0 5 1 e rg , wh ich co r r e sponds t o t h e a m o u n t conver ted from severa l χ 1 0 1 " 2 

s u p e r n o v a e . M a g n e t i c t u b e s could h a v e been swep t u p by t h e e x p a n d i n g 
shel l , a n d compres sed by t h e i n t e r a c t i o n wi th C O 0 .13-0 .13 . T h e i n t e r a c t i o n 
b e t w e e n t h e c loud a n d m a g n e t i c field m a y acce le ra te e lec t rons t o re la t iv is t ic 
energies t h r o u g h field r econnec t ion or induced electr ic field (Benford 1988) . 
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1 T h i s work is based on the N o b e y a m a Radio Observatory ( N R O ) 45m telescope key program: 
Ά Large-Scale CO Imaging of the Galactic Center'. 
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