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Abstract

In the SuperKEKB accelerator, RF system consists of about 30 klystron stations. At about one-third stations of the
RF system, klystron output power is divided to drive two acceleration-cavities: this case is called ”’1:2-cofiguration”. In
the station of 1:2-config., the relative phase between the two cavities depends on the waveguide (WG) system (length of
transfer line) for high power RF distribution, while vector-sum signal of the two cavities is regulated by feedback (FB)
control for the acceleration voltage. Before the first time of beam storage, the relative phase between the two cavities had
been adjusted by tuning WG phase shifter to meet the cavity pickup phase with one another. However, last year, in one
1:2-config. station, significant disparity of beam loading between the two cavities was found. This disparity could be
reproduced well by calculation with assuming the relative phase change between the two cavities. In order to solve the
disparity, we evaluate the phase difference between the two cavities from the disparity (unbalance) of the beam loading.
Based on the evaluation, the WG phase shifter was adjusted and then the balance of the beam loading was successfully
recovered. The accuracy of of the evaluation of the phase difference is about +1° in this method. As another method, for
the damping ring of SuperKEKB, a phase adjustment by synchrotron frequency measurement is also performed.
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Figure 1: RF system arrangement in SuperKEKB rings at
present state.
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Figure 2: Schematic draw of a KLY station of 1:2-
configuration.
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Figure 3: Plot of RF power data as function of

beam current, which is measured at DO4A station (1:2-
configuration) on July 1st 2019.
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Figure 5: Fitting result of Eq. (2)-(5) with data of Fig. 3.
Circle dots and solid lines indicate the measured data and
the fitting curves, respectively.
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loading between the two cavities for D04 A-station.

o

IN]
a
S

D08B V. =0.84MV

o _pin Cavity

- — ¢,=71.7° Ap=-6.6 #1-Pin Parameters
= : R_
E‘ 150 0
g #2-Pc
S 100»-44-0-‘4#*%%‘: 0, =10600
s 1, #Po o s

50 $-8-0-0-0-0-0 s-sscammmsscses

#2-P,
8o 0.1 02 03 0.4 05

HER Beam Current [A]

Figure 8: Fitting result with data of RF power measure-
ments (beam loading unbalance) at DO8B.
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Figure 9: Result of WG phase tuning to balance the beam
loading between the two cavities for DO§B-station.
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