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In 1 9 8 1 , A. V i l e n k i n d e r i v e d the s t r e s s t e n s o r f o r a s t r a i g h t 
nonconducting cosmic s t r i n g o f l i n e a r mass d e n s i t y μ o r i e n t e d i n the 
z - d i r e c t i o n ; 1 i t i s g iven by Τ " - μ d i a g ( l , 0 , 0 , 1 ) 5 ( χ ) 5 ( y ) . He a l s o 
showed t h a t i n l i n e a r approximation the r e s u l t i n g e x t e r i o r spacet ime 
i s f l a t but c o n i c a l , wi th d e f i c i t angle δ π ϋ μ . 1 Subsequent ly i t was 
shown t h a t even the exac t spacet ime i s f l a t but c o n i c a l . 2 ' 3 Recent ly 
E. Copeland, M. Hindmarsh, and N. Turok have d e r i v e d the s t r e s s t ensor 

ΊΜ» = M d i a g ( l + j 2 , 0 , 0 , l - j 2 ) S ( x ) 5 ( y ) 

f o r a s t r a i g h t c u r r e n t - c a r r y i n g s t r i n g , where j i s p r o p o r t i o n a l to 
the c u r r e n t . 4 We have used t h i s s t r e s s t e n s o r , t o g e t h e r wi th the 
s t r e s s t e n s o r o f the e x t e r n a l e l e c t r o m a g n e t i c f i e l d caused by the 
c u r r e n t , t o f i n d the e x t e r n a l spacet ime o f a conduct ing s t r i n g in 
l i n e a r approximat ion . In c y l i n d r i c a l c o o r d i n a t e s , the m e t r i c may be 
w r i t t e n 

d s 2 - ( 1 + h 0 0 ) d t 2 - ( 1 - h 3 3 ) d z 2 - d r 2 - a 2 r 2 d ^ 2 

where h 0 o - 4 G I 2 i n 2 r / r 0 + 8 G / i j 2 i n r / r 0 = h 3 3 + 8 G I 2 i n r / r 0 , and 
a - l - 4 G / i - 2 G I 2 . Here ro i s the s t r i n g rad ius and I i s the 
e l e c t r i c c u r r e n t , r e l a t e d to j as d e s c r i b e d i n r e f e r e n c e 4 . The 
l i n e a r approximat ion i s v a l i d as long as ho ο and h 3 3 are smal l 
compared wi th u n i t y , which r e s t r i c t s the range o f r . The ( r , ^ ) 
subspace i s f l a t but c o n i c a l , wi th d e f i c i t ang le 8πβ(μ + I 2 / 2 ) . The 
spacet ime reduces to t h a t found by V i l e n k i n i f j and I go to z e r o . 
E f f o r t s are c u r r e n t l y underway to f i n d an exac t e x t e r i o r s o l u t i o n , 
which would apply f o r a r b i t r a r y v a l u e s o f r . 
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