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Fig.1 Design diagram of the low level control system.
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Fig.2 Phase-frequency response curve of RFQ cavity.
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Fig.4 Frequency shift caused by the stick tuners.
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Fig.6 LabVIEW operating panel of the control system.
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Fig.7 Control panel of RFQ accelerator.
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Fig.9 Schematic of measuring the forward power using
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Fig.10 Schematic of measuring the forward power in MCU.

MCU KD HM5 5N BTN ]
PRI, HERRR, KRR
ARUE, SRR AN 2 o A R AT RS B 213
7 HE(Analog to Digital)#4t, ZHAMNLNERAL,
BHIFAL R B No 1 BL EFE TS Pe 5 Py HOSR
ESE

2

PDi X
Pf =N—2;X10667 (3)

LB #T, AR Pl ()4, $i
& Ppi AT BRI, ¥ Pr S
Poig [OAZ(3), B AT 2 %0 N°R FOME K 10°°/N°R
TENEER R M, )5 28 M HIAF] MCU 7%
J¥, ATk R E E e .

5 JRLER

% RFQ N 3 B P il RS E b K2
UK RFQ g% Lk 47 DR MR sLSs, B 11 A
Bl 12 4> BIATE AGC Fl AFC PiFIMER R 48 h I
JE 304 T B R 0 0 28 A pih 2 DA R RS 30t FE B B (1] fy 28
TR ZE o B 1L AT 50, PAI3A 5 42 1) R Gex 37 e R A
FRASE (A2 1 RS P RS AL B 1% 102 1N, SE 4T 2
ZHT AR

1201 (a)

118 +1%

Amplitude / 10

117

116
0

10 20 30 40 50
Time / h

Phase / (°)

0 10 20 30 40 50
Time / h

11 AGC ] (M 5 (a) MU (235 1
Fig.11 Waveform of amplitude (a) and phase (b) of AGC.
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Design of a low level control system for the RFQ accelerator of PKUNIFTY

YU Tianjun LU Yuanrong

(Institute of Heavy lon Physics, Peking University, Beijing 100871, China)

Abstract Background: The Peking University Neutron Imaging Facility (PKUNIFTY) was developed by using

neutron sources generated by Radio Frequency Quadrupole (RFQ) accelerators. Purpose: This study aims to design a

low level control system that meet the requirement of stable operation of the RFQ accelerator. Methods: Both the

automatic gain control (AGC) and automatic frequency control (AFC) were designed to control the cavity frequency.

The power fed into cavity by automatic and manual ways. In order to make it safe and stable, the standing wave ratio

(SWR) and limit signal were constantly monitored. The human machine interface (HMI) was implemented in the

remote computer using LabVIEW, it communicates with both the control system’ microcontroller unit (MCU) and the

Programmable Logic Controller (PLC) via RS232 interface. Results: The control precision of the accelerating field is

+1% in amplitude and +1° in phase in a 48-h closed loop test. Conclusion: Test results show that the low level

control system meet the requirements for stable control of the power and cavity frequency of RFQ accelerator.

Key words RFQ accelerator, Low level control system
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