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The Study on a Ti-capsule for He Accumulation Method of
Neutron Dosimetry

Tokio FUKAHORI, Kikuma MORI, Hiroki TOBIMATSU
Yoshifumi MAEDA and Yukinori KANDA

Neutron dosimetry with He accumulation method is conducted by measuring He atoms produced: in dosi-

meters by (n, x ¢ ) reactions.
laboratry.
dosimeters which contain He atoms.

A He atom measurement system for this method has been developed in our
Capsules enclosing the neutron dosimeters are evaporated in the furnace simultaneously with the
If Ti is used as a capsule material, it is expected by getter effect to re-
duced background gases which are released in the furnace at the evaporation.

In the present work, availability

of the Ti capsule has been studied on the reduction of the background, diffuseness of He in Ti and induced activi-

ties by 14 MeV neutrons.
ing the small capsule.
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The last item seems to be the most serious problem, although it can be solved by us-
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Fig. 1 The block diagram of a He atom measure-
ment system.
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Table 1 The decrease of mass 3 peak height

by using Ti.

Sample Trap r(t;z:irllli.l)ig time Mas? 3 lpoeiizla{ :)eight
Al+Ti 1 3.21 £ 063
Al+Ti 2 1.22 £ 0.02
Al+Ti 3 0.79 £ 0.36
Al+Ti 4 0.49 £ 0.28
Al+Ti 5 0.28 £ 0.12

Al 5 043 £0.10
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Fig. 2 Schematic diagram of ion source and
target chamber for “He* implantation.
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g. 3 Results of the number of He atoms im-
planted in Ti samples measured by the
He atom measurement system. The solid
line is a equation of y=x and means that
the number of He atoms measured by the
He atom measurement system is equal to
the number of He ions calculated from
the implanted ion current. The dashed
line is fitted to the data by using the
equation y = ax with the least square
method.
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Fig. 4 Related data in the calculation of induced
activity in Ti. The hatched circles are
target nuclei, the blank circles ground-
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Fig. 5 Decay curves of induced activities in a
Ti-capsule.

Table 2 Results of measured and calculated induced-activities by 14 MeV neutrons.

]

RI Ti-1 Ti-2 Ti-3 fi\vcigjﬁf;d Cjilcct‘;iait;d C/E
*Sc 9.03+0.26 8.66+0.28 7.97%0.84 8.82+0.18 9.30 1.06
YSc 6.01+0.39 6.56+0.41 5.891+0.40 6.15+0.15 8.73 1.42
8Sc 2.14+0.54 2.76 £0.08 2.25%0.36 2.72+0.06 3.38 1.24
RI Nb—1 Nb-—2 Nb-3 PX’;E&?&‘* C/a\'cct‘ilijgd C/E

92mNp 386.9+4.1 388.9+1.0 405.4+35 | 3946* %15 394.6 1.00
* Neutron flux normalization by using this value (unit - nCi)
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