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Abstract

High stability and accuracy in accelerating field control are very significant for the SuperKEKB, because higher-
current and lower-emittance beam are required to upgrade the luminosity to 40-times higher than the KEKB.

A new REF reference distribution system was designed for the SuperKEKB. In this system the reference signal will
be distributed by means of “Star” configuration into the RF control sections and transferred optically by using the
phase-stabilized optical fiber. Furthermore phase-lock control function will be implemented to compensate the
temperature drift of each transfer line. For this phase stabilization, a new optical delay control system for multi-divided
transfer lines was developed originally by applying the direct IQ sampling method, and the its performance was
evaluated and the required stability of +0.1 degrees was obtained.
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Figure 1: Transmission paths for the RF reference.
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Figure 2: Functional block diagram of the RF
reference distribution system.
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Figure 3: Photo of variable optical delay line (Santec
Corp., ODL-340), which is additionally equipped with
pulse-motor driving mechanism and limit switches.
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Figure 4: Photo of the low-noise E/O unit equipped
with thermal stabilizer and the WDM device, which
are assembled as a NIM module.
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Figure 5: Measurement setup diagram for evaluation of
the digital VODL control system. Phase stability of the
transferred signal was measured by using a vector
voltmeter under the VODL control.
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Figure 6: Photo of the digital VODL control system,
which consists of a yTCA-platform FPGA board and
optical components.
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Figure 7: Transferred signal phase measured by the
VVM (Red solid line), and pulse count for the pulse-
motor to move the VODL (Blue dashed line), with the
VOLD control for temperature drift compensation.
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Figure 8: The same measurement data as Fig. 7, but the
temperature change was narrowed down to operation
range and position of the VODL was optimized to avoid
the delay-offset found in Fig. 7.
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