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Needs for improving TSL data file for Hin CaH, and Ca in CaH,

Gilles NOGUERE

CEA Cadarache
Calcium Hydride (CaH,) was used in several experiments performed in the fast reactors MASURCA
(CEA Cadarache, France) and PHENIX (CEA Marcoule, France) for transmutation studies. The goal of
these experiments (COMODORE-4, COSMO-3, ECRIX-H) was to study the neutronic properties of
CaH, incold and hot conditions. Table 1 shows the impacts of Hin CaH, in the frame of the ECRIX-H
experiment designed forthe transmutation of Am241. The experiment consists in irradiating Am241
samplesina CaH, can. If no TSL data are used, resultsindicates thatthe final Am241 and Am242m is
underestimated by 27.2% and 34.5%. If TSL data of H in CaH, are replaced by H in ZrH, the
underestimationis close to 3.9% and 4.6% (ZrH and CaH, seem to have similar neutronicproperties).

In order to interpret the ECRIX-H experiment with the TRIPOLI (Monte-Carlo) and ERANOS
(deterministic) codes, an experimental program was carried out at the ILL facility for measuring the
phonon spectrum of CaH, (Cf. JEFDOC 1053) and to produce TSL data for the JEFF library with the
LEAPR module of NJOY. A careful validation of the resulting TSL data was never performed.

New experimental program and theoretical calculations are needed to validate/improve the TSL
data of CaH2.

:g:;ﬁ?e"e lie libre | H,0 | 2zrH, | CH,
U234 -4.0% -0.7% -04% -6.6%
U235 03% | 05% | 01% | -52%
U236 68% | 21% | 08% | 01%
Np237 -16.1% -6.4% 2.2% 3.9%
Pu238 49% | 10% | 05% | 65%
Pu239 37% | 7% | -06% | 176%
Pu240 45% | 07% | 06% | 25%
Pu241 53% | 19% | 06% | 54%
Pu242 41% | 04% | 00% | 00%
Am241 272% | 110% | 39% | 148%
Am242m 345% | 122% | 46% | 02%
Am243 27% | 1% | 02% | -10%
Cm242 93% | 32% | 12% | 15%
Cm243 88% | 27% | 09% | 36%
Cm244 39% | 14% | 04% | 02%
Cm245 31% | 00% | -03% | -11.7%
Cm246 80% | 21% | 08% | 84%
Cm247 73% | 18% | 07% | 93%
Cm248 148% | 43% | 13% | 132.0%
NL 37% | 10% | 04% | 19%
U 37% | 06% | 03% | B5%
Np 161% | 64% | -22% | 39%
Pu -3.6% -0.9% -04% -2 6%
Am 15% | -46% | -15% | 44%
cm 19% | 08% | 02% | -17%
TF 7.0% 1.9% 0.8% 3.5%
T 08% | 03% | 01% | -03%

Table 1: Impacts of the TSL data of H in CaH, on the calculated isotopic concentrations (ECRIX-H
experiment.
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