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Abstract

We have developed high power vacuum circulator for useful exchanging from pressure type (SFs) waveguide to
vacuum type component. High power tests of Y-junction type vacuum circulator were performed. No discharge was
occurred at input power level of 30MW and vacuum level was reached at 1.3x10° Pa for short aging time. The results
show also us that isolation value is depended on input rf power. In case of Y-junction type circulator maximum power
range is limited 20 MW under isolation value of 20dB. This phenomena caused by tune shift of ferrite which occurred
by high magnetic field strength of input rf power. Two vacuum circulators were installed and operated at injector linac

of SPring-8.
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Table 1: Specifications of Vacuum Circulator and Isolator
for SPring-8 Injector Linac

Y-junction vacuum circulator ~ Isolator
Operation 2856MHz 2856MHz
frequency
Peak power 10OMW 10kW
Pulse width 2.5 u sec 2.5 u sec
Repetition 10pps 10pps
rate
Isolation >20dB >20dB
Insertion loss  <0.6dB <0.2dB
Input VSWR  <I1.1 <1.1
Loss of 11.3W (in case of 0.2dB of 0.25W
Ferrite insertion loss and perfect

reflection)
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Photo 1: External view of Y-junction type high power
vacuum circulator.

3.2 ELZER A
Photo 2 [ZE AR B [/ DML Z =", SRAEHE O
TEE REIRBIZOWTEBEICHE LT all, &

VERED 7 = T4 P REZMFIC L T Z - TSR
Hllm, Ihy 2 BEWEL T,

Photo 2: External view of vacuum isolator.
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Table 2: The Results of Low Power Measurement for
Vacuum Circulator and Isolator at 2856 MHz

At Vacuum Vacuum Vacuum  Vacuum
2856MHz circulator 1 circulator 2 isolator 1 isolator 2
Input 1.02 1.02 1.05 1.05
VSWR

Isolation 35.7dB 76.9dB 14.6dB 26.0dB
Insertion 0.13dB 0.2dB 0.12dB 0.32dB

loss
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Figure 1: Set up of high power test for vacuum circulator
and isolator.
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Figure 2: The results of high power test of vacuum

circulator. Values inside round brackets show pulse width.
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Vacuum
circulator

Photo 3: Vacuum circulators and isolators installed at
SPring-8 injector linac.
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