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Abstract

A pulse stretcher that extends the pulse width of a 1.2 ps slow-positron beam to approximately 20 ms, the upper limit
of'its 50 Hz repetition rate, is now operational at the Slow Positron Facility of the Institute of Materials Structure Science,
High Energy Accelerator Research Organization (KEK). The pulse stretcher, which comprises a Penning-Malmberg trap
and a combined power supply system for applying voltages to the trap electrodes, is currently capable of delivering a
quasi-DC beam with an energy of 5.2 keV. It is currently used for low-energy positron diffraction (LEPD) experiments
with a detector that has limited multiple detection capabilities. The need for higher energy quasi-DC beams is becoming
increasingly apparent for other experiments. To address this requirement, a new combined power supply system is
currently under development. The system comprises three power supplies (1-3), as detailed below, which are
superimposed on a high-voltage station capable of being applied a voltage of up to 20 kV relative to ground potential. (1)
A pulse signal with a width of 1.2 s (variable) and a pulse height of 5 V from an external arbitrary waveform generator
is converted to a pulse of the same width but a height of 950 V relative to the high-voltage station (for the entrance gate
electrode). (2) An analog signal from an external arbitrary waveform generator is amplified to a maximum output of 1
kV relative to the high-voltage station (for the trap electrode). (3) A constant bias voltage of 500 V relative to the high-
voltage station is applied (for the exit gate electrode).
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Figure 1: A conceptual image of the pulse stretcher
developed at KEK[1].
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Figure 2: An example of the temporal change in the

potential of each electrode of the trap for the pulse
stretching. The spatial distribution of the potential along
the beam line center at the moment indicated by the letters

A, B, -+, E in this figure are shown in Fig. 1[1].
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Figure 3: Diagram of the timing circuit for the present
pulse stretcher[1].
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Figure 4: Block diagram.
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Figure 4: Combined power supply.

Figure 5: Interface.
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Figure 7: Input gate electrode output waveform. CH3 :
Input gate electrode output. CH4 : Entrance reference
voltage.
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Figure 8: Trap electrode Output waveform. CH1: High-
frequency signal after VF conversion. CH2: Analog signal
after VF conversion. CH3: Trap electrode output. CH4:
Trap reference voltage.

5. #Eim

B EMOH NI TETEY, 20kV OAT RERE
FIMU72IRBETH D I3 C& T, Moy 7 EMmD &
HET 0-1 V O AN TE QWD o722 b o 2R
BIEE B EICERTELR TOMH, b LUIEF%E
1V 0478y bCEHMEIEEBINCENIER G TE-E
Ez25hb,

SE 3k

[1] K. Wada, M. Mackawa, I. Mochizuki, T. Shidara, A.
Kawasuso, M. Kimura, T. Hyodo, “A pulse stretcher for a
LINAC-based pulsed slow-positron beam providing a quasi-
continuous beam with an energy of 5.2 keV”, Nuclear
Instruments and Methods in Physics Research Section A:
Accelerators, Spectrometers, Detectors and Associated
Equipment, Volume 975, 2020, 164161.
doi.org/10.1016/j.nima.2020.164161

- 821 -



	1. はじめに
	2. 開発製品仕様
	3. 本体構造
	3.1 全体回路
	3.2 構造

	4. 結果
	5. 結論

