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DESIGN PARAMETERS AND TEST RESULTS FOR A FISSION COUNTER
INTENDED FOR OPERATION UP TO 750°F AT HIGH GAMMA DOSE RATES"

V. K Paré, W. T. Clay, J. T. De Lorenzo, and G. C. Guarrant

Oak Ridge National Laboratery
Qak Ridge, Tennessee 37830
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Oa A fission counter was built and succﬂssfully tested for operation ! S3osEiEzayl
at 750°F and gamma dose rates up o 6 x 10° R/hr. Results from { L TEE
gamma and nauiron tests were compared with theorejical pre—~ | csrorsii3gs
. . 3¥ucgESEsE
dictions and used to optimize the performance of the counters. | .Y Eg N
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For low=level flux monitoring and other applications in breeder reactors, neutron
sensors will be needed that will refain a high sensitivity at gamma dose rates of 107 o
107 R/hr and operate reliably under exposure to sirong electromagnetic interference and
possible high temperature. Sincs devices with all of these capabilities are not availeble, .
we designed, built, and tested a fission counter for this service. The objectives of the
test program were o verify that the counter would meet the performance requirements P
H L] - L) !
and to develap an undersianding of the behavior of neuiron pulses and gamma pile~up ’
signals in the counier and electronic sysiem. . :
. b -
In designing the counter, the authors had three geals. The first was fo minimize |
the effect of gamma radiation on the neutron counting sensitivity. It was for this reason
that a fission counier wos chosen in the first place; furthermore, the elecirode spacing,
filling gas, and collecting voliage were all selected sc as 1o achieve a small electron
collection time without degrading the counter's ability to withstand mechanical shack,
radiotion damage, and high temperature. ;
. i
r
"Research sponisorad by the U. S. Atomic Energy Commission under contract with M

the Unian Cerbide Corporation.



A second goal was to minimize spurious counts due io electronic noise and external
electromagnetic interference. For this reason, a low-noise differential prea;npliﬁ'er was |
developed, and the counter elecirodes were connected to the 50-ohm preamplifier inpuis -

. By iwo copper—shielded mineral=insulated siinless sieel coaxial cables. ' o

The third goal was to achieve reliable operaiion and adequate life ot 750°F. The 3
counter is built of iype 304L stminless steel with welded, integral cables end alymina

electrode insulators and eable end seels.
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