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ABSTRACT

Tﬁe DT fusion neutron irradiation of eight LLL_“tritium-tr1cked

- niobium foils, eleven BNL-LASLVsuperconducto? wires, and two wire-foil

The sample position, beam-on time,

packets from BPNL is described. ‘
- The maximum neutron fluence on any

and neutron dose record are given.

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 (RINS).

’ Eight samples were received from Dr. Willis L. Barmore of LLL. Five
of the samples were niobium foils that had béen "tritium~tricked" to dif-

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

two were niobium as received. "Tritium-tricked" samples become brittle as
the helium concentration increases. They cannot be scribed. ATherefore, some
of the samples had cornmers cut off to identify them. The samples were

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

‘the frort to the back:

Nb-660, as received, apptrox. 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 edge 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-B-9, 50 ppm, approx. 8.5 X 11.5 mm, straight fold line on an angle across
sample. ‘ .
Nb—B;IO, 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 feoil 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 neutrons/cm  be accumulated on eleven superconductor wires.

The wireés were placed in a single layer and wrapped in aluminum foil. This
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

1 NbTi cupronickel jacketed, had received 8 x 10 17 neutrons/cm2 from RTNS
irradiations prior to the present accumulation. The remaining two wires,
19-core NbBSn multifilament wites, had 1.8 x 10%8 neutl_'ons/cm2 from previous
RTNS irradiationms.



Two wire-foil packets were received from Drs. Russell H. Jones and
David L. Styris of Battelle Pacific Northwest Laboratoties (BPNL). The wire-
foil packets were to receive repeated irradiation in order to accumulate
fluences of 1018 neutfons/crﬁ2 on packet Ne. 3 and 5 X 1017 neutrons/cm2 on
packét No. 4. The wires of each packet were closest to the target.

The‘samﬁlés were stacked with 12 mm diameter niobium dosimetry foils,
all 0.14 mm thick except for the front foil, which was 0.030 mm thick. The
order of stacking, beginning with the material nearest the neutron source,

was as follows:

Order | ' Sample
1 . Nb-666
2 | ' Nb-660
3 Nb-B-6
4 Nb-B-7
5 Nb-B-8
6 Nb-B-9
7 Nb-B-10
8 Nb-B+-14
9 Nb-661
10 Nb-662 ‘
11 " Superconductor wires
12 Nb-663 |
13 Wire-foil packet No. 3
14 Nb-664
15 Wire-foil packet No. 4
16 Nb-665 ‘

The neutron irradiation was carried out by the LLL E Division Accelera-
tor Staff during the period September 27 to October 1, 1976. Neutron produc-
tion was monitored continuously with a proton recoil counter and recorded
each hour. The dose record is attached. ‘

Following the irradiation, the sample package was stored for several
days‘to allow short-lived isotopes to decay. The superconductor wires and
both wire-foil packets were retained for further irradiation. The niobium
dosimetry foils and Barmorc'c samples were delivered to Ruth Anderson in the

LLL Radiochemistry Division. She carried out the gamma ray counting.



«__.

The average fluence on each foil was calculated using the method

described in UCRL-51393, Rev. 1. HoweVer,‘the cross sé;tion used for the

activation of the 10.16 day isomer of niobium by 14.8 Mev neutrons was

changed to 458 millibarns.

ﬁosimetry‘Foil

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
Nb-663
Nb-664

 Nb-665

The estimated overall uncertainty of these results is +7.5%. The rela-

The results were as follows:

Flﬁence«(ngutroné[cmz)

9

7.
7.
6.
5.
R

0 0 00 0 00 0 \O

.66
.19
.38
.79
.64
.30
.50
.19
93

77
55
42
39

X
X

X

X

X

tive'uncertainty between any two values is about

1016
1016

16.

10

lo16

10%6

1016

1016

16

10

1016
10

1016

101°
Lol6

16

£27.

The fluences given

.here represént average fluences over the volume of each dosimetry foil.



OCT 76

2l

- > alas rq B e - e - _11(, _« S o :CA_ & -0
m i b ” 1 ! ‘ i * : '
_ ._ | _ boan _ _ w m
" L* ..... e = + o o ﬁ 1-.1..,_,..... oo F.,. A‘.m
_ | _u - “ | _ | | _ i
W : { i y i | i ; i
st et e n i oL T B 54 h 4 s l.» k ;“1- 4 A 0
" i i | | ! i | ! !
» | i : i ! { | !
} » ; i 1 i ! : !
‘‘‘‘‘ g e bl e e -+ .i.».y S g = Y B S T S & -]
* i i i : i i
: M
4
|
1

n
=

"*‘—-*;r'“"@ Serlor
|

1976

RTNS IRRADIATION OF SEPTEMBER 27 TO OCTOBER 1,
8.0

(HOURS)

TIME

” =
1 i |
' ' i i i
e S B 4o e l“.c —o
H H 1
{ w i | i
! i i
+ »L! : o t 0 e : G |
: . { ! ¢ i i i
. : | ;
: | »l ; | _ ! *
i | i 5! “=d SR b g
i 1 7 g _ | ! H i
1 i 3 ! 3 ' V
“ ; ; ml » : : 1 | i !
I e lwx:.( - .||_o... o2 uﬂ'..ll‘?f.(!.\. DOy = R TR L. éll[lq.l. = ]zh i) .w| \..Jm.
V 13 il { ¥ H i
: . | i : ‘ ! ! | :
' : i i Al i ! : !
s et o : vt = io
i | H - : .
! ; ! _ b | i
! i ! i : A e } G’
SIS (S = i Gt i : ” 1
1 1 i 1 t ' .
: i i i i { i ; i
: i i } i i | [ | i
O S SR O e L
' ' i i e : | H i H
) ; : i AR i i : i
. i i i Lo e i i i “ .
e e e LU R ke t— iy 2 = i e S
: ¢ i i Lo ! i i i ;
: T e e i e
sl el o AN JNEIR STl
: i ~ “ e ; _
i i i i Leem iy | |
e o o PR e i = L
I ! “ : » N
i i i H
i ! i |
] i ~ ! o
3 ! i ! i
i m i
i 4 . !wIAl'l.._\Ic!olTi. L = e g
§ i ; i i o
i : ; i i * .
e sactenaii v m 0 B + y +1' =t ” - 0
i i i : | ! H *
i : i ; | ¢ 2
i : i i | e
T cobo S e
T T e T i * 18
, : i i 1 1 -
; m ! i i e
3! i ; !
e e 2w i . 0
F i 3 i 1 | H
4 H . m i w I m u i H
: 1 ! i | e i - e
: H i H
i . i _ i ' “ »
. | ;i I 1 : ]
5 . 5 . .
~ n

3.5
3.0b

i
i
! |

i
s i I 2
© 0 o n o
o 'y n T

(SNOIT1IW) SINNOD ¥3INNOJ 110239 w

T

6.5



.

NOTICE

This report was prepared as an account of 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,
or 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 infringe
privately-owned rights.

NOTICE

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.

Printed in the United States of America
Available from

National Technical Information Service

U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22161

Price: Printed Copy $ : Microfiche $3.00

Domestic Domestic
Page Range Price Page Range Price
001-025 $ 3.50 326-350 10.00
026-050 4.00 351-375 10.50
051-075 4.50 376-400 10.75
076-100 5.00 401-425 11.00
101-125 5.50 426450 11.75
126—150 6.00 451-475 12.00
151-175 6.75 476—500 12.50
176-200 7.50 501-525 12.75
201-225 7.75 526-550 13.00
226-250 8.00 551-575 13.50
251-275 9.00 576—-600 13.75
276-300 9.25 601—up *
301-325 9.75

*Add $2.50 for each additional 100 page increment (rom 601 to 1,000 pages;
add $4.50 for each additional 100 page increment over 1,000 pages.



Technical Information Department
LLAWRENCE LIVERMORE LLABCRATORY

University of California | Livermore, California | 9455C





