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Abstract

The report describes layout of RF system of the Photon Factory injector linac. As a result of investiga

tion, the construction was decided as follows， the PF system consists of (1)a master oscillator providing 

476 MHz (1/6 subharmonic frequency of 2856 MHz); (2) a main booster klystron amplifying the 476 MHz rf power

to 2 kW (cw); (3) a main drive line transmitting the 476 MHz 2 kW rf power to the respective frequency multi

plier in the five sectors; (4) the multiplier multiplying 476 MHz to 2856 MHz; (5) a sub-booster klystron at 

each sector amplifying the 2856 MHz rf power to 10 kW (pulse); (6) a sub-drive line transmitting the 2856 MHz 

10 kW rf power to each of the eight high-power klystrons in the sector; (7) the high-power klystron amplifying 

the 2856 MHz rf power to 30 MW; (8) a high power waveguide system transmitting the 2856 MHz 30 MW rf power to

each of the four accelerator guides. Also, some of these components were specified already， and are now being

fabricated as proto type， however, the others still are open to further investigation.
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Master oscillator frequency 476 MHz

Main booster amplifier
frequency 476 MHz
power output (cw) 2 kW

Sub-booster amplifier
frequency 2856 MHz
number of klystron S
power output 10 kW

High power klystron amplifier
frequency 2856 MHz
number of klystron 40
power output 30 MW
RF pulse length 3 ys
RF pulse repetition rate 50 pps

Table 1 Out line of RF system specification
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Fig.2 Block diagram of main booster amplifier
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Freauency synthesizer

frequency range 0.1-500 MHz
frequency resolution 10 Hz V g

2 x io э /dayfrequency stability
spurious シ60 dB
maximum power output 10 mW

Transister amplifier

frequency 476 ± 1 MHz
power output low
gain 30 dB
spurious <-30 dB

CW klystron amp!ifier

klystron Varian 3kM300LA
frequency range 385 -585 MHz
cavity 3 external cavities
focusing 

operating frequency
4 electromagnets
2856 MHz

power output 2.3 kW
drive power 2 W
gain 30 dB
band width 0.8 MHz
efficiency 43 %
beam voltage 9 kV
beam current 0.6 A

Table 2 Specification of frequency synthesizer, 
transister amplifier and ew klystron amplifier.

Type 1 8/5-inch semi-flexible coaxial cable

Phase stability 2 x 10"6/°C

Impedance 50 Q

Attenuation 1.5 dB/100 m

Length 400 m

Input power 2 kW(allowable 6 kW)

Frequency 476 MHz

Output pov/er to each multiplieir 5 -15 W

Table 3 Main drive line  specification
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Klystron Tomson TH2047P

frequency range
cavity
focusing

2800 - 3050 MHz 
4 integral cavities 
permanent magnet

Operating frequency 2856 MHz

Power output 10 kW

Drive power 200 mW

Gain 45 dB

Beam voltage 16 kV

Bearn current 2.2 A

Pulse width 3.5 ps

Pulse repetition rate 50 pulse-pairs/sec

Table 4 ьиЬ-booster klystron specification
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Number of cavity
Focusing
Ferveance
Operating frequency 
RF pulse width 
Repetition rate 
Peak power output 
Drive power 
Gain
Efficiency 
Peak beam voltage 
Peak beam current 
Amplitude modulation 
Pase modulation

3.5 ps 
50 pps 
>30 MW 
300 W 
>51 dB 
>43 % 
270 kV 
300 A 
<0.5 % 
<10

2856 MHz
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Peak power output (max.) 84 M

Average power output (max.) 15 kW

Output pulse voltage (max.) 23 kV

Output pulse current (max.) 3600 A

Output impedance 6.0

Pulse width (flat top) 2.3 ys

Rise time 0.5 ys

Fall time 0.8 \xs

Repetition rate 50 pps

Pulse amplitude flatness 0.1 %

Pulse amplitude drift

short term 0,2 %
long term 0.5 %/hour

Table 6 Modulator specitication


