Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan
PASJ2021 MOP023

EFERRICE T B M ARAREMTMZ B E L7/~ MBTRACK J— KA
@ Direct RF feedback ##g D =%

IMPLEMENTATION OF DIRECT RF FEEDBACK FUNCTION TO A BEAM TRACKING
CODE MBTRACK

A A
Naoto Yamamoto*
High energy accelerator research organization, KEK

Abstract

For the design of future ring-based light sources, a macro-particle simulation code MBTRACK, which is a multi-
bunch tracking code to investigate collective effects in circular accelerators, have been developed. A function of the
direct RF feedback system has been implemented to the MBTRACK. A direct RF feedback system has been employed as
an additional function of low level RF system in recent storage rings. The system reduces the cavity impedance as seen
by the beam, and allows us to reduce the beam loading effect for maximizing the stored beam current. In this paper, the

detail of the implemented function and a result of benchmarking tests for the static Robinson effect are reported.
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Figure 1: Schematic of direct RF feedback system.
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Figure 2: Schematic of direct RF feedback system in MB-
TRACK.

Figure 3: Phasor diagram of direct RF feedback system in
MBTRACK.
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Figure 4: Coherent synchrotron frequencies as a function
of storage current with the RF voltage of 1.7 MV at KEK-
PF.
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Figure 5: Coherent synchrotron frequencies with(red)/

without(blue) the direct RF feedback system as a function
of storage current for the SuperKEKB HER case [8]. Un-
stable beam motions were observed for the conditions in-
dicated by open circles.
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