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Abstract

We study the acceleration of a high current beam over 1 A using the new acceleration method called single cell cavity.
One of the features of the single cell cavity is that it has a larger beam duct compared to conventional accelerators. There
is a need to verify the accuracy of the simulation of the higher-order mode electric field within the large aperture duct that
inhibits beam acceleration. We compared the experimental and numerical RF simulation results of the higher-order mode

electric field using existing RF cavity.
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Figure 1: Structure of the single cell cavity.
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Figure 2: Result of the beam envelope calculation.

4. SRR

BRI ZE A O ED — 21X K ORE — L% Zh N O
B AR OB THD, HERMBEIRE LT 30 f%L4
ERERF IR DT- AR MER T A R I E A
HIR TELNDBBE L2 > TV D, BEE—2INEIZ WD
AT —RIZOWTIBEFONIEZERTHD ERIT ZE
JIA[8]% -V CRRRERRBR A FE R L | fifT &< — BT 55
B BNV S TV, 10], — T A 7RIS
ARE—RUANOERE—RG S, B — 22
EI 5, Al EARAE—RIZHOTEHKE—RO LM
RREELT=,

ABRGEI ST AT — FEBRE[F A%, ERIT Z2/i % A
V7o, ERIT ZEfiFI 3B EE A /L A2 R L T3, N
HE—RNAH R ZE LR — D TMoo E—RTH,
109 mmx385 mm DK HRBE —ALF V%1 z2 5, CST
Studio Suite [11]?> Eigen mode ~C =& AT % S it L
T, ZEMAN D @R E— R DB 53 i 24572, Figure 3 12
FENTE T L AT AE R R T,

Table 1: Measured and Analyzed Values of the Resonance
Frequency

=K FEAT fiE L )
1 18.86 18.73
2 96.14 96.41
3 99.65 99.37
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Figure 3: 3D Model and higher order mode electric field
distribution by the numerical RF simulation.
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Figure 4: Experimental setup.
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Figure 5: Photographs of the experiment.
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Figure 6: Frequency shift distribution in the beam axis
direction (x=0, y=0).
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Figure 7: Frequency shift distribution in the beam axis
direction (x=104, y=52).
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