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1. Introduction

The prototype D-D neutron generator [1~6] was
modified in order to enhance the neutron yield. The
distance from ion source to target was reduced to
increase the ion beam current at target position. Thick
Ti target was replaced by thin Ti target which was
vacuum-deposited on Cu substrate in order to enhance
the target cooling. Performance of the modified device
was tested.

2. Experimental apparatus

Schematic construction of the device is shown in
figure 1. The composition of the device is the same as
written in reference [6]. Some modification was made to
target and the related components and detector was re
arranged, too.

The distance from ion source to target was reduced.
lon beam collimator, suppression electrode and target
were placed at 99 mm, 176 mm and 211 mm away from
plasma electrode of ion source, respectively. The
apertures of ion beam collimator and suppression
electrode were adjusted to 16 mmd, 45 mmo,
respectively. Target assembly was modified in order to
enhance the target cooling performance. Thick Ti target
(0.5 mm) was replaced by thin Ti target (10 pm)
deposited on Cu substrate. Coolant channel to target
was expanded and the coolant flow rate was increased.
The resistance of the resistor which couples suppression
electrode and target was adjusted to 1 MQ. The Si
detector was placed at 112 mm away from the center of
target and 118° off the beam direction. The detector was
covered with a beam stopper foil of 36 um Al and the
detection area was defined by an aperture of 1.3 mma®.
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Figure 1. Schematic drawing of the modified prototype D-D
neutron generator.

3. Experiment and results

The plasma source was turned on with 1.0 kW RF
power, and the deuteron beam was extracted at 20 kV
from ion source. Deuteron beam current was 2.9 mA at
target position. Bias voltage of -30 kV, -35 kV, -40 kV
was applied to suppression electrode, consequently.
Voltage drop was 2.9 kV across the 1 MQ resistor
between suppression electrode and target hence, the
target potential was -27.1 kV, -32.1 kV, -37.1 kV,
respectively.

After deuteron beam irradiation was terminated, the
beam left a circular mark. Diameter of the beam mark
was 15 mm®. The mark was regarded as the region of
neutron generation, and the detector solid angle was
determined. The detector solid angle was 9.9x10™ sr.
The proton peak spectrum was observed at 2.0 MeV
The measured spectrum of proton from D(d,p)T
reaction by using Si detector is shown in figure 2.

The determined neutron yield is shown in figure 3
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Figure 2. Measured proton peak spectrum from D(d,p)T
reaction. Incident deuteron beam energy is 57.1 keV.
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Figure 3. Neutron yield vs. deuteron beam fluence.



according to deuteron beam fluence. In this figure, until
the deuteron beam fluence was accumulated to 3.5
Clcm?, the target was biased to -27.1 kV and ion beam
energy was 47.1 keV. In this period, neutron yield was
increased as an exponential decay function, and the
asymptotic upper bound was about 6.5x10° n/s. After
this period, the deuteron beam was accelerated up to
52.1 keV, 57.1 keV and neutron yield was increased up
to 1.2x10" n/s.

4. Conclusion

The device was modified and neutron yield was
enhanced. lon beam current was increased and thin Ti
target being vacuum-deposited on Cu was used. As a
result, neutron yield of 1.2x10" n/s was achieved with
2.9 mA, 57.1 keV deuteron beam.
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