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Simulating the effect of “Prebuncher-Chopper” on pulsing slow positron beam
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Abstract  [Background] Slow positron annihilation lifetime spectrum measurement is an important analytical
method for high sensitivity and non-destructive detection of material micro-defects. Pulsed positron system is the
core component of this technology. [Purpose] This study aims to obtain periodic positron pulses with high time
resolution for lifetime measurement and to provide a signal marking the time of positron generation. [Methods] In
this paper, the Parmela program was applied to simulate and calculate the effect of different beam parameters on
positrons bunching based on the "Prebuncher-Chopper" pulsed system. Effect of different beam parameters on 150 ps

(half-width) bunching was simulated and compared with calculation results of "Prebuncher-Chopper" bunching
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system. [Results] The results show that increasing beam energy, reducing beam energy spread and reducing beam

spot size are beneficial to improve pulse efficiency. Moreover, when the positron beam energy is greater than 500 eV,

the energy spread is less than 5 eV and the beam spot is less than 12 mm, the positron utilization ratio is more than

20% and the bunching efficiency is more than 85% using "Prebuncher-Chopper" pulsed system. [Conclusion] In

contrast to the "Chopper-Prebuncher" system, "Prebuncher-Chopper" pulsed system can provide a higher positron

utilization rate under the same beam parameters. Meanwhile, the time resolution (<150 ps) and the bunching

efficiency (<85%) meet the measurement requirement.

Key words Slow positron beam, Pulsed system, Positron utilization ratio, Bunching efficiency, Parmela
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Table 1 The moderator efficiency of some common positron moderators and the resulting beam energy spread
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