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recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
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Government or any agency thereof. 
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DT FUSION NEUTRON IRRADIATION OF LLL "TRITIUM-TRICKED" NIOBIUM, 

BNL-LASL SUPERCONOUC~OR w I RES , BPNL w I RE-FOIL PACKAGES 

ABSTRACT . 

The DT fus ion neutron i r r a d i a t i o n  o f  e i g h t  LLL " t r i t i u m - t r i c k e d "  

niobium f o i l s ,  eleven BNL-LASL superconductor wires, and two w i r e - f o i l  

packets from BPNL i s  described. The sample pos i t i on ,  beam-on time, 

and neutron dose record are \given. The maximum neutron f luence on any 
2 sample was 9.66 x 1016 neutrons/cm . 
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DT FUSION NEUTRON IRRADIATION OF LLL "TRITIUM-TRICKED" NIOBIUM. 

BNL-LASL SUPERCONDUCTOR WIRES, BPNL WIRE-FOIL PACKAGES 

During the week of September 27 to October 1, 1976, Drs. Robert C. 

Haight and Steven M. Grimes of LLL generously allowed samples from other 

experimenters to be put in front of their experimental apparatus during the 

irradiation at the LLL Rotating Target Neutron Source (RTNS). 

Eight samples were received from Dr. Willis L. Barmore of LLL. Five 

of the samples were niobium foils that had been "tritium-tricked" to dif- 

ferent helium concentrations. One sample was "tritium-tricked" Nb-1 Zr and 

two were niobium as received. "Tritium-tricked" samples become brittle as 

the helium concentration increases. They cannot be scribed. Therefore, some 

of the samples had corners cut off to identify them. The samples were 

stacked and all wrapped together in aluminum foil in the following order from 

the front to the back: 

Nb-660, as received, approx. 8.5 x 12.5 x 0.025 mm, two corners cut off. 

Nb-B-6, 100 ppm, approx. 8.5 x 13 mm, one eage notched. 

Nb-B-7, 25 ppm, approx. 8.5 x 12.5 mm, very wrinkled, one corner cut off. 

Nb'B-8, 500 ppm, approx. 8.5 x 12.5 mm, curved wrinkle on one edge and bent 

corner. 

Nb-8-9, 50 ppm, approx. 8.5 x 11.5 mm, straight fold line on an angle across 

sample. ' 

Nb-R-10, 250 ppm, approx. 8.5 x 12 mm, smooth foil. 

Nb-B-14, Nb-1 Zr, 25 ppm, approx. 9.5 x 11 x 0.152 mm. 

Nb-661, as received, approx. 8.5 x 12.5 x 0.025 mm, three corners cut off. 

An "F" was marked on the outside front of the aluminum foil package. 

Dr. C. L. Snead, Jr. of Brookhaven National Laboratory (BNL) and 

Dr. Don M. Parkin of Los Alamos Scientific Laboratory (LASL) requested that 
2 

a fluence of 1018 neutronslcm be accuhulated on eleven superconductor wires. 
I 

1 - The wires were placed in a single layer and wrapped in aluminum foil. This 

8.'. package had been irradiated during the period ,July 26-29, 1976. Nine of the 

wires, 3 Nb Sn single core, 3 V Ga single core, 2 NbTi Supercon 402, and 
3 3 17 2 1 NbTi cupronickel, jacketed, had received 8 x 10 neutrons/cm from RTNS 

irradiations prior to the present accumulation. The remaining two wires, 

19-core Nb Sn muliifilament Wires, had 1.8 x 1 . 0 ~ ~  oeutrons/cm2 from prcviou~ 3 
RTNS irradiations. 



Two wi re - fo i l  packets  were received from D r s .  Russe l l  H. Jones 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 Labora tor ies  (BPNL). The wire- 

f o i l  packets  were t o  r ece ive  repeated  i r r a d i a t i o n  i n  order  t o  accumulate 
2 f luences  of 1018 neuttons/crh2 on packet No. 3 and 5 x 1017 neutrons/cm on 

packet No. 4. The w i r e s  of each packet were c l o s e s t  t o  t h e  t a r g e t .  

The samples were stacked wi th  12 mm diameter niobium dosimetry f o i l s ,  

a l l  0.14 h t h i c k  except f o r  t h e  f r o n t  f o i l ,  which was 0.030 mrn t h i ck .  The 

okder of s tacking,  beginning with t h e  ma te r i a l  n e a r e s t  t h e  neutron source,  

was a s  fol lows:  

Sample 

Nb-666 

Nb-660 

Nb-B- 6 

Nb-B-7 

Nb-B- 8 

Nb-B-9 

Nb-B-10 

Nb-B~14 , 

Nb-661 

Nb-662 

Superconductor w i r e s  

Nb-G63 

Wire-foil  packet No.' 3 

Nb- 664 

15 Wire-foil  packet No. 4 

The neutron i r r a d i a t i o n  was c a r r i e d  ou t  by t h e  LLL E Division Accelera- 

t o r  S t a f f  during t h e  period September 27 t o  October 1, 1976. Neutron produc- 

t i o n  was monitored continuously with a proton r e c o i l  counter  and recorded 

each hour. The dose record is a t tac l i rd .  

Following the  i r r a d i a t i o n ,  t h e  sample package was s to red  f o r  seve ra l  

days t o  al low shor t - l ived i so topes  t o  decay. The superconductor wi res  and 

both wi re - fo i l  packets were r e t a ined  f o r  f u r t h e r  i r r a d i a t i o n .  The niobium 

dosimetry f o i l s  and Barmorc'c samples were de l ive red  t o  Ruth Anderson i n  t h e  

L ~ L  Radiochemistry Division.  She c a r r i e d  out  t h e  gamma r ay  counting. 



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

desc r ibed  i n  UCRL-51393, R e k .  1. Howe+er, 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 niobium by 14.8 MeV neut rons  was 

changed t o  458 m i l l i b a r n s .  The r e s u l t s  were a s  foblows: 

Liosimetry F o i l  

Nb-666 . . . 

2 
Fluence (neutronslcm ) 

9.66 x 1016 

The es t imated  o v e r a l l  u n c e r t a i n t y  bf t h e s e  r e s u l t s  i s  27.5%. The =e la-  

t i v e '  u n c e r t a i n t y  between any two v a l u e s  i s  about  22%. The f l u e n c e s  given 

h e r e  r e p r e s e n t  average  f luei lces  over  t h e  volume o f  each dosimetry f o i l .  
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