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Design of a Prototype D-D Neutron Generator
and Shielding Calculation
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Abstract

The design concept of the D-D neutron generator, being developed in Seoul National
University, is summarized and the development procedure of the prototype device is described.
The designing goal of the neutron generator is; neutron yield 108 n/s, D" ion beam current 50
mA, acceleration voltage 120 kV. The detail of the prototype device, aiming at ion beam
current 10 mA, acceleration voltage 30 kV, neutron yield 10* n/s, is being designed now. In
addition, the simple calculation and MCNP simulation, for the radiation shielding against the
neutron and V-ray emitted from the neutron generator, was done on simple geometric

condition and the quantitative criterion for the radiation shielding design was established.
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Fig. 1. Schematic drawing of the prototype D-D neutron generator.
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Fig. 2. Schematic drawing of target chamber and the related components.
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Fig. 3. Dose rate of 3 MeV neutron, at the outer surface of
neutron shielding layer, according to the neutron shield

thickness. It is obtained by the simple calculation.
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Fig. 4. The simulated neutron flux spectrum at the surface of
the fast neutron moderation layer and the outer surface of

boron plate layer.
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Fig. 5. Dose rate of the Y-ray emitted from the neutron
absorption reaction, at the outer surface of the Y—ray shielding
layer, according to the neutron shield thickness. It is obtained

by the simple calculation.



Table 1. Dose contribution and flux of neutron per energy bin at the outer surface of boron

plate.
Neutron Neutron energy 10 keV 100 keV 2 MeV Total
moderation layer| yweigh factor 5 10 20 10 -
Flux 2172 0.564 2.823 2.287 7.846 [n/cm’s]
Water : 50 cm
Dose rate 0.088 0.050 2.373 3.248 5.759 [uSv/hrl
Flux 18.44 2.850 9.313 4752 35.353 [n/cm’s]
PE : 100 cm
Dose rate 0.762 0.278 9.569 4514 15.123 [pSv/hr]

Table 2. Dose rate at the outer surface of Y-ray shielding layer

various shielding composition.

and the total weight of

Dose rate [Sv/hr] ;
Neutron shield V-ray shield Total .We1ght
Neutron Y-ray Total [Metric ton]
Pb 10 cm 4.018 0.611 4.629 4.99
Water 50 cm,
b late 0.7
oron pate L.oem i Pb 5 em 2583 0.579 3.162 508
concrete 20 cm
Pb 5 c¢cm 13.726 3.514 17.240 11.55
PE 100 cm,
boron plate 0.7 cm
Concrete 20 cm 10.526 3.496 14.022 11.06
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