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Closed loop controls for cavity tuning and RF voltage 
level were not implemented yet in this experiment. 
However, the ferrite-bias current was controlled manually 
so as to minimize the cavity input current. Experimental 
conditions are summarized in Table 1. In the anode 
chokes, N2 turns were shorted to shift the 1st HOM peak 
toward higher frequency as shown in Table 2. The 
frequency difference between the driver and anode chokes  
is then 1.695MHz instead of 1.183MHz. Detailed 
waveforms are compared in Figs. 4 and 5 on the effect of 
peak shift. Grid voltage waveform is greatly improved 
above 5MHz.  

Experiment was also performed for the anode chokes 
with a damping resistor. The results were, however, very 
similar to those in Fig. 5. 

 
Table 2:  1st HOM Location of Anode Choke [MHz] 

Driver anode choke (N1=36) Final anode choke (N1=46) 
N2= 0 N2= 4 N2= 0 N2= 7 
9.338 10.803 10.521 12.498 

 

CONCLUSIONS 
A wideband low-output impedance RF system has been 

developed in collaboration with the labs, ANL, RAL and 
KEK for the future high-intensity proton synchrotron. The 
system operates in class A, and output impedance is less 
than 30ohms over the frequency range 2.6-6.2MHz at 
50Hz repetition rate. By modifying the anode choke 
characteristics, a long-standing issue on the waveform 
distortion at the grid voltage was improved significantly, 
although there still exists a distortion to some extent 
above 5MHz. Further investigation for improvement is 

required for the beam test in the ISIS synchrotron, which 
is planned in February, 2011.    
 

Table 1: Parameters of LOI Operation 
repetition rate 50Hz 
class of operations class A for triode and tetrode 
duty factor  54% by grid switching 
RF frequency 2.6 MHz (t=0msec) 

~ 6.2 MHz (t=10msec) 
 RF OFF RF ON 
Triode Supply: 
anode voltage 
average anode current 
grid voltage at 
conduction 
grid voltage at cutoff 

 
16.6kV 
12.1A 
 

 
15.2kV 
14.2A 
-340V 
-500V 

Tetrode Supply: 
anode voltage 
average anode current 
G1 voltage at 
conduction 
G1 voltage at cutoff 
G2 screen grid voltage 

 
6.6 ~ 6.7kV 
14 ~ 17A 
 
 
1.4kV 

 
6.6 ~ 6.7kV 
13 ~ 16.2A 
-60V 
-200V 
1.4kV 

ENI A-300 output  25Vrms 
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2.70MHz 4.04MHz 5.04MHz 6.25MHz 

 
Figure 4: RF waveforms without HOM peak shift (N2=0). From top trace, grid voltage (143×), cavity gap voltage 
(1,590×) and cavity input current (20A/V) . 

2.70MHz 4.07MHz 5.17MHz 6.24MHz 

 
Figure 5: RF waveforms with HOM peak shift (N2≠0). From top trace, cavity gap voltage (1,590×), cavity input current 
(20A/1V), grid voltage (143×) and grid input current (20A/1V). 
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