
972-MHz RF DIGITAL FEEDBACK CONTROL SYSTEM 
FOR J-PARC LINAC 

 

Tetsuya Kobayashi
1,A)

, Shinichiro Michizono
B)

, Zhigao Fang
B)

, Toshihiro Matsumoto
B)

, Hiroyuki Suzuki
A)

, 

Seiya Yamaguchi
B)

, Yoshihito Okada
C)

 
A) 

Japan Atomic Energy Agency (JAEA), J-PARC Center 

2-4 Shirakata-Shirane, Tokai, Naka, Ibaraki, 319-1195 
B) 

High Energy Accelerator Research Organization (KEK) 

1-1 Oho, Tsukuba, Ibaraki, 305-0801 
C) 

NEC Network and Sensor Systems, Ltd. 

1-10 Nisshin-cho, Fuchu, Tokyo, 183-8501 

 

Abstract 

A 972-MHz RF system is being developed for 400-MeV upgrade of the J-PARC linac. The accelerating field 
stabilities should be less than +/–1% in amplitude and +/–1° in phase. The basic digital LLRF (Low-Level RF) concept 
is the same as that of the present 324-MHz system with a compact-PCI crate. The main alterations are RF and clock 
generator (RF&CLK), mixer and I/Q modulator (IQ&Mixer) and digital LLRF algorithm. Since the typical decay time 
of the new system is faster (because its operational frequency is higher than that of the present 324-MHz cavity), 
chopped beam compensation is essential. The performance study of the digital feedback system with a cavity simulator 
is summarized.  

 

J-PARC  
972MHz  

 

                                                             
1 E-mail: tetsuya.kobayashi@j-parc.jp  

 

J-PARC
[1] 400MeV 3Gev

RCS: Rapid Cycling Synchrotron)
50GeV MR: Main Ring 3

324MHz 181MeV
RCS

RCS MR
RCS 3Gev
MLF: Material and 

Life Science Facility
 

400MeV
972MHz ACS

Annular Coupled Structure 21
400MeV

972MHz
 

324MHz

500μs
RCS RF

1MHz
324MHz ACS

Q

1MHz

 

1 1%
FB

FF
[2]

181MeV 324MHz 24

0.2 0.2 [3]

RCS

 

J-PARC  

Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

1068



J-PARC
 

 

 927MHz FB  

972MHz RF
324MHz

3

cPCI

972MHz

FPGA  
972MHz

972MHz LO Local Oscillator, 960MHz
12MHz IF: Intermediate Frequency

4
48MHz AD I In-phase

Q Quadrature I,Q
FPGA PI FPGA 4

14 ADC 4 14 DAC
DSP "Barcelona" DPS

FB
FPGA  

960MHz 972MHz
RF 960MHz LO 48MHz

RF&CLK IQ&Mixer

2 IQ 4
2 972MHz

 

3.1   

RF&CLK LO IQ&Mixer
IF

FB

324MHz
972MHz LO

0.2 IF
0.3%

1 1%

2
 

 

 

3.2 FB   

ACS
FB

0.12
0.2 324MHz

972MHz
RF&CLK IQ&Mixer

 

3.3   

ACS  
1.5 MW 

 0.28 MW 
–30° 

Q  17,000 
Q ( ) 7,800 ( :~2.5μs) 

  ~8%  
TE111

  

LO IF  

Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

1069



Q 8000

1MHz

FB/FF
10%

 

 

 

FB
FF

0.4 0.7
1MHz

 

3.4    

972MHz FB
1MH FF

FF FB
FPGA (48MHz)

21ns  

 

RF FB  

FB FF
0.2

0.4

FF
 

 

FF  

3.5    

FF FPGA 48MHz

3
 

 

 

 

 

[1] URL: http://www.j-parc.jp/ 
[2] S. Michizono, et al., “Performance of a Digital LLRF 

Field Control system for the J-PARC Linac", Proc. of 
LINAC2006, pp. 574-576, 2006 

[3] T. Kobayashi, et al., "Performance of J-PARC Linac 
RF System", Proc of PAC07, pp. 2128-2130, 2007 

Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

1070


