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The space surrounding a long s t r a i g h t cosmic s t r i n g i s f l a t but 
c o n i c a l . 1 " 3 The c o n i c a l t o p o l o g y i m p l i e s t h a t such a s t r i n g f o c u s e s 
l i g h t rays or p a r t i c l e s p a s s i n g by o p p o s i t e s i d e s o f the s t r i n g , which 
can have important a s t r o p h y s i c a l e f f e c t s . The f l a t n e s s , however, 
i m p l i e s t h a t the s t r i n g has no g r a v i t a t i o n a l i n f l u e n c e on mat ter a t 
r e s t w i th r e s p e c t t o the s t r i n g . The f l a t n e s s i s a consequence o f the 
f a c t t h a t the t e n s i o n a long a cosmic s t r i n g i s equal t o i t s l i n e a r mass 
d e n s i t y μ. There may be p h y s i c a l e f f e c t s , however, which d e s t r o y the 
e q u a l i t y o f t e n s i o n and mass d e n s i t y , so t h a t s t r a i g h t s t r i n g s might 
a f t e r a l l a f f e c t mat ter a t r e s t . One such e f f e c t we and o t h e r s have 
c a l c u l a t e d i s the vacuum f l u c t u a t i o n s o f f i e l d s near the s t r i n g s 
induced by the c o n i c a l t o p o l o g y . 4 Such f l u c t u a t i o n s are p h y s i c a l l y 
o b s e r v a b l e but normal ly s m a l l , as in the Cas imir e f f e c t between 
p a r a l l e l p l a t e s . We f i n d the vacuum e x p e c t a t i o n v a l u e o f the s t r e s s -
energy t e n s o r o f a conformal ly coupled s c a l a r f i e l d around a cosmic 
s t r i n g to be 

< T P V > *" 1 4 4 0 T V [ 1 " 4 μ Γ " " Hdiagd,1,-3,1) 

i n c y l i n d r i c a l c o o r d i n a t e s ( t , r , 0 , z ) . The e q u a l i t y o f T t

t and T z

z 

means t h a t the e f f e c t i v e t e n s i o n and mass d e n s i t y o f the vacuum 
f l u c t u a t i o n s are e q u a l , so t h a t a t l e a s t i n a s e m i c l a s s i c a l 
approximat ion a s t r i n g dres sed by such f i e l d s s t i l l has no 
g r a v i t a t i o n a l i n f l u e n c e on matter a t r e s t , even though i t has a 
s u b s t a n t i a l mass d e n s i t y . 
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