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ABSTRACT 

The DT f u s i o n  n e u t r o n  i r r a d i a t i o n  o f  e l e v e n  BNL-LASL superconduc tor  w i r e s ,  

one BPNL w i r e - f o i l  p a c k e t ,  and two ORNL magnesium o x i d e  c r y s t a l s  i s  d e s c r i b e d .  

The sample p o s i t i o n  and n e u t r o n  d o s e  r e c o r d  a r e  g iven .  The maximum n e u t r o n  
2 

f l u e n c e  on any sample was 2 . 7 7  x l 0 l 5  n e u t r o n s l c m  . 
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D I S T R I B U T I O N  O F  T H I S  D O C U M E N T  IS UNLIMITED 
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DT Fus ion  Neutron I r r a d i a t i o n  of BNL-LASL Superconductor  Wires, BPNL Wire-Foil  

P a c k e t ,  and ORNL Magnesium Oxide C r y s t a l  

March 29, 1977 

Susan C .  MacLean 

J D r s .  Rober t  C.  Haight  and Steven M. G r i m e s  o f  LLL scheduled  t h e  u s e  of 

,%; t h e  LLL R o t a t i n g  T a r g e t  Neutron Source  (RTNS) f o r  t h e  week of March 1 4 ,  1977. 

They a l lowed samples  from o t h e r  r e s e a r c h e r s  t o  be p u t  i n  f r o n t  of t h e i r  

e x p e r i m e n t a l  a p p a r a t u s  d u r i n g  t h e  i r r a d i a t i o n  u n t i l  t h e  a d d i t i o n a l  samples  

i n t e r f e r e d  w i t h  t h e i r  own work. 

A f l u e n c e  o f  1018 neu t rons /cm2 was b e i n g  accumulated on e l e v e n  super -  

conduc tor  w i r e s  f o r  D r .  C.  L. Snead,  Jr. o f  Brookhaven N a t i o n a l  L a b o r a t o r y  

(BNL) and D r .  Don M. P a r k i n  of Los Alamos S c i e n t i f i c  L a b o r a t o r y  (LASL). The 

w i r e s ,  (19 t o  28 mm l o n g )  were  a r r a n g e d  i n  a s i n g l e  l a y e r  and wrapped i n  

aluminum f o i l .  T h i s  package had been i r r a d i a t e d  d u r i n g  t h e  p e r i o d s  J u l y  26-29, 

1976, September 27-October .1 ,  1976,  November 17-December 2,  1977 ,  Jqnuary 3-7, 

1977 and J a n u a r y  17-21, 1977.  

Nine of t h e  w i r e s  i n c l u d e d  i n  t h e  package had r e c e i v e d  8  x 1017 n e u t r o n s /  

cm2 from RTNS i r r a d i a t i o n s  p r i o r  t o  t h e  p r e s e n t  accumula t ion .  They a r e  t h r e e  

p i e c e s  of Nb Sn s i n g l e  c o r e ,  t h r e e  p i e c e s  V ~a  s i n g l e  c o r e ,  two p i e c e s  NbTi 
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Supercon 402, and one  p i e c e  o f  NbTi c u p r o n i c k e l  j a c k e t e d .  The remain ing  two 

wires, 19-core  Nb Sn m u l t i f i l a m e n t  w i r e s ,  had 1 . 8  x 1018 neutrons/cm2 from 3 
p r e v i o u s  RTNS i r r a d i a t i o n s .  

A w i r e - o i l  p a c k e t ,  No. 4,  from D r s .  R u s s e l l  H.  J o n e s  and David L. S t y r i s  

of B a t t e l l e  P a c i f i c  Northwest L a b o r a t o r i e s  (BPNL) was b e i n g  r e p e a t e d l y  
2  

i r r a d i a t e d  a t  t h e  RTNS t o  b u i l d  up a f l u e n c e  o f  5-7 x 1017 neutrons/cm . The 

p a c k e t ,  c o n t a i n i n g  Nb, N i ,  and s t a i n l e s s  s t e e l  samples ,  had been i r r a d i a t e d  

d u r i n g  t h e  p e r i o d s  of September 27-October 1, 1976,  November 17-December 2 ,  

1976, J a n u a r y  3-7, 1977 and January  17-21, 1977. 

v D r .  Yok Chen of Oak Ridge N a t i o n a l  Labora to ry  (ORNL) s u p p l i e d  two t h i n  

6 ,  
MgO c r y s t a l s  f o r  i r r a d i a t i o n .  They were  wrapped t o g e t h e r  i n  aluminum f o i l ,  

w i t h  a  0 .03  mm t h i c k  p i e c e  of mylar  between them, and d e s i g n a t e d  Mg0-20 and 

Mg0-21. They had been i r r a d i a t e d  January  3-7, 1977 and January  17-21, 1977 
2  

t o  s tar t  accumula t ing  a dose  of 1018 n e u t r o n s l c m  . 
Niobium dos imet ry  f o i l s  measur ing 1 2  mm i n  d i a m e t e r  and 0.14 .mm i n  t h i c k -  

n e s s  were  sandwiched w i t h  t h e  samples .  The o r d e r  o f  s t a c k i n g ,  beg inn ing  w i t h  

t h e  m a t e r i a l  n e a r e s t  t h e  n e u t r o n  s o u r c e ,  was a s  f o l l o w s :  



Superconductor w i r e s  

Nb-827 

Wire-foi l  packs t ,  No. 4  

Nb-828 

Mg0-20 and Mg0-21 

Nb-829 

The neut ron  i r r a i d a t i o n  was c a r r i e d  o u t  by t h e  LLL E Div is ion  Acce l e r a to r  

S t a f f  dur ing  t h e  per iod  March 14 and 15,  1977. Neutron product ion  was monitored 

coa t inuous ly  w i t h  a  pro ton  r e c o i l  counter  and recorded each hour .  The dose 

record  i s  a t t a c h e d .  

Following t h e  i r r a d i a t i o n ,  t h e  sample package was s t o r e d  f o r  a  few days 

t o  a l low f o r  decay of sho r t - l i ved  i s o t o p e s .  The dosimetry f o i l s  were d e l i v e r e d  

t o  Ruth Anderson i n  t h e  LLL Radiochemistry Div is ion  f o r  gamma ray  count ing .  

The samples were r e t a i n e d  f o r  f u r t h e r  i r r a d i a t i o n .  

The average  f l uence  on each dosimetry f o i l  was c a l c u l a t e d  us ing  t h e  method 

descr ibed  i n  UCRL-51393, Rev. 1. However, t h e  c r o s s  s e c t i o n  used f o r  t h e  

a c t i v a t i o n  of t h e  10.16 day isomer of niobt1lm by 14.8 MeV neut rons  was changed 

t o  458 m i l l i b a r n s  (UCID-16725). The r e s u l t s  were a s  fo l lows:  

Dosimetry F o i l  

Nb-808 

2  
Fluence (neutrons/cm ) 

2.77 x 10 1 5  

The es t imated  o v e r a l l  u n c e r t a i n t y  of t h e s e  r e s u l t s  i s  ? 7 . 5 % .  The 

r e l a t i v e  u n c e r t a i n t y  between any two va lues  i s  about  +2%. The f luences  

given h e r e  r ep re sen t  average f l uences  over  t h e  volume o f  each dosimetry 

y o n .  

NOTICE 

"This report was prepared as an account o f  work 
sponsored by the  United States Government. 
Neither the United States nor the United States 
Energy Research & Development Administration, 
nor any of their employees, nor any of their 
contractors, subcontractors, o r  their employees, 
makes any warranty, express or implied, or 
assumes any legal liability or responsibility for  the 
accuracy, completeness or usefulness of any 
information, apparatus, product or process 
disclosed, or represents that its use would not 
i n f r i n ~ e  privately-owned rights." 

"Reference to a company or product 
name does not imply approval or 
recommendation of the product by 
the University of California or the U.S. 
Energy Research & Development 
Administration to the exclusion of 
others that may be suitable." 



RTNS IRRADIATION OF MARCH 14 AND 15, 1977 23 MAR 77 

w TIME (HOURS) 



Technical Information Department 
14WRENCE UVERMORE LABORATORY 
U n i  of Catifurnia I Livermon?, California 1 94550 




