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Abstract

KEK has worked in research, development and construction of SuperKEKB in order to upgrade KEKB. The positron
beam produced by a linear accelerator (LINAC) cannot meet dynamic aperture restrictions of SuperKEKB, because its
positron emittance is oversize. Positron emittance needs to be damped, to pass reduce of C-Band. In this upgrade plans,
we construct Damping Ring (DR), and inject the beam lowering it to 1/100 of its original emittance. DR needs the kicker
power supply systems which can inject and extract the two bunches beams (each beams located interval is 96ns ) and
whose rise and fall time does not exceed 100ns. Especially, in order to extract high-quality beam from the DR, it is vital
to pass a high-precision electric current. This paper is regarding the development of two successive semi-sinusoidal pulse
current generator which is able to performs the functions of Output Peak Current 2.1kA, Output Stability 1.0 X 107-3
MAX, Switching Jitter Ins MAX and Frequency of Repetition S0Hz.
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Table 1: Damping Ring Parameters

Beam Energy 1.1 GeV
# of Bunches 2
Emittance(injected) 4200 um(normalized)
Emittance(extracted) 10 um(normalized)
Y 1.1Gev
Damping Ring
circ. 136 m
PF
x’ 2.5GeV e- PF-AR
0.1nCx 1
3 "‘ 6.5 GeV e-
{Energy-spread
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Figure 1: SuperKEKB injector LINAC.
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Table 2: Requirement of Output Current Pulse Forms

Parameters Requirement Specifications

two successive
semi-sinusoidal pulse

Pulse Form

Interval of Bunches 96ns (f=10.38MHz)

Pulse Repetition Freq. 50Hz MAX

Output Peak Current 2.1kAp MIN. *1
Output Stability 0.1% MAX.
Switching Jitter Ins MAX.
Pre-Pulse Noise 5% MAX. *2
Tail Noise 5% MAX. *2

*1 kicker for Injection: 1708 Ap TYP.
kicker for Extraction: 1574Ap TYP.

*2 based on tR/tF<100ns
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Figure 2: Output Current Pulse Forms.
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Figure 3: High voltage charger system.
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Figure 4: Internal structure of thyratron tank.

- 1182 -



Figure 5
R

Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

W2 A T b g7 ONEREEE R

J T 1

-

DFBEEFEZANQ20D-2V) x2
UNLARS A x4

FmAtEUY

@GP IAFR TOvFFa4L

BIFIANLE

EHRAAYTF x4
ZHAERE=4—0O
BHHK SUT—%

G AER AL ERD)

Figure 5: Internal structure of magnetic SW tank.
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Figure 6: Block diagram of kicker power supply for DR/SuperKEKB.
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Figure 7: Output current pulse forms.
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Figure 8: Output stability.
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Figure 9: Switching jitter.

Table 3: Results of Factory Test Run @ PPJ

Parameters Requirement Results
Specifications of Test Run

Interval 96ns 96ns

of Bunches

Pulse Repetition 50Hz MAX Can be S0Hz
Freq. Operation

Output Peak 2.1kAp MIN. ~2.1kAp
Current Variable

Output Stability  0.1% MAX. 0.059%

Switching Jitter ~ 1ns MAX. 0.379ns

Pre-Pulse Noise 5% MAX. 4.7%

Tail Noise 5% MAX. 3.4%

Test Conditions
20D-2V Coaxial Cable Length:27m 2wire
Thyratron Tank~Magnetic SW Tank
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