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Abstract: To investigate the heat transfer characteristics and thermal dynamic response of
transportable accelerator neutron source targets under different pulsed beam frequencies, this
paper simulates the heat transfer performance of the back-cooling microchannel target by
adjusting the frequency or pulse width of the pulsed beam. Additionally, the thermal deposition
distribution within the target structure is examined to explore the thermal load limits of the

transportable accelerator neutron source targets and the factors that restrict the beam. The
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results reveal that when using a 2. 5 MeV beam with a peak current of 10 mA and a constant duty
cycle of 3%, the highest temperature of the target exhibits periodic fluctuations due to the pulsed
beam, displaying upper and lower envelopes. With an increase in beam frequency, the upper
envelope temperature of the target gradually decreases within each pulse period because of the
reduced thermal shock. However, as the frequency increases, the heating time and cooling time
within each period shorten simultaneously, leading to the lower envelope temperature of the
target maintaining a relatively constant level after an initial increase. Moreover, the highest
temperature of the target shifts from the lithium layer to the tantalum interlayer as the beam
frequency increases. This study holds significant reference value for the selection of beam

parameters and target cooling designs in transportable accelerator neutron sources.
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Fig. 1 Proton deposition distribution and energy loss distribution
of 2. 5 MeV proton bombardment on neutron source

target(90 pm Li+20 pmmm Ta+Cuw)
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Fig. 2 Back-cooling microchannel target structure
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Fig. 3 Variation of maximum temperature of lithium and

tantalum layer over time under continuous wave beam
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Fig. 4 Temperature distribution of lithium surface under

continuous wave beam
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different beam power
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