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Abstract

In the Photon Factory Advanced Ring (PF-AR), there is a feedback damper system to suppress the transverse beam
oscillation. The damper system is equipped with a long stripline kicker, and abnormal pressure rises have been observed
frequently around insulating supports to prevent a deflection of the kicker electrode in recent years. As these pressure
rises can be almost controlled by reducing the stored current, we have reduced the stored current from 60 mA to 55 mA
as a temporary measure. In order to resolve this problem, we have designed a new stripline kicker. The new kicker has
almost the same shunt impedance as the current one, whereas the length of electrodes is shorter and the loss factor is
smaller. In this paper, the design of this new kicker is described, as well as the installation plan of it.
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Table 1: Main Parameters of PF-AR

Operation Energy 6.5 GeV
Injection Energy 3.0 GeV
Stored Current 60 mA

RF Frequency 508.57 MHz
Circumference 377.26 m
Harmonic Number 640
Number of Bunches 1
Revolution Frequency 795 kHz

Tunes (x/y/s) 10.15/10.21/0.03

Damping Time (x/y/s) 2.5/2.5/1.2 ms

Natural Emittance 294 nm rad

Natural Bunch Length 18.6 mm (62 ps)
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Figure 1: Photos of stripline electrodes (a) and their
insulating supports (b).
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Figure 2: (a) Simple model of a transverse kicker for the
test of numerical calculation. (b) Comparison of
calculated shunt impedance with theoretical one.
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Figure 3: Current kicker model with electric fields at 20
MHz.
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Figure 4: Type-1 kicker model with electric fields at 20
MHz.
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Figure 5: Type-2 kicker model with electric fields at 20
MHz.

- 1206 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

20 mm 58 & 0Bk D3,
WiEETH |
INEHTH B,

34 F#AT73 (AT - m—1)

Ao % A 7 2 13 EME 80T < . BV ER TR
vy U MM U =X R EHEETE DN, D
SE—LEDHAEHLZ 5770/ —1 AT K
LD, T, SRIE TR O BRI R e
<, MANTICLEREZHT LD EVHI AL HDH, £
_f Q ¥ 7 +d kil L Tz 2 KT O &EIT.

WK EME MO EEEZE 2 5, ERRITHZ
47 2 ERICTH DN, EEEBMICHEERF Y v
7 (3mm) ZRiI-E D78, KSR O R R
1L 10 mm (28D 5, SRIEF NI DN TIEX 7 Fo b
HEE 2T 572034 mm Thbd, EOTEI TR
A E—H AN 50 QIZIRBALETRE S (102
mm) , ZOHEEICHET HEROBESMEZK 6
WZRT, SRIEHAOD Y ¥ b A v E—X v ARSEM:
Gl T2 OEMEIL, 1200 mm & 72 o7z

(R, =199kQ@20MHz) , W A7 7 7 Z—[% 104
mV/pC, /XU —a A 2L T470 W TH D, HB¥DH
B EBY v ZAXKRIEIHADT 508, BRIET &
TERVWEWI fERIZ &otoit ZDxkH7%
Z2AAR OREIE & 3R T DAL, BE—AIATREL T
%E?é?:%?%%mé<mzét@%®ﬁ%@
Btih T — "~ b L7eh, —EOEMHEN T v
SNBNWE I RTREPNEL D,

[ W (e ey <Y N =
O RAHBATX v —IZlRB L FETE

Figure 6: Type-3 kicker model with electric fields at 20
MHz.
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Figure 7: Improved model of type-2 kicker with electric
fields at 20 MHz.
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Figure 8: Real and imaginary parts of transverse beam
coupling impedance for the 450-mm improved kicker.
Bunch length of a simulated beam is 8.3 mm (28 ps).
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Figure 9: Schematic drawing of the new stripline kicker.
(a) Overall view. (b) Cross-sectional view at feedthrough
position.
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