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Abstract

Ultra-low-emittance is an important characteristic in the fourth generation light sources. To achieve such a low emit-
tance, scatterings of electrons within the same bunch should be reduced by the bunch lengthening using the combination
of fundamental and harmonic cavities. The performance of this bunch lengthening technique could be affected by the
changes in the cavity voltages. To compensate cavity voltages, we proposed a compensation scheme using a wide-band
kicker cavity. We designed and manufactured a cold model of the kicker cavity to confirm its compensation performance.

In this paper, we introduced the mechanical design of the kicker cavity and reported its fundamental performance.
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Table 1: Parameters of the KEK-LS Used in This Study [4]

Parameter Symbol Value

Beam energy Ey 3 GeV

Momentum compaction

factor Q. 2.1893x107*

Average beam current Iy 05A

Beam current per bunch B 1 nC

Bunch interval T 2 ns

RF frequency

(fundamental) [t 500.07 MHz

Harmonic number h 952

Number of bunch gaps 2

Number of buckets

n-agap Ny 30 Figure 1: 3D view of the 1.5 GHz kicker cavity [5].
Revolution frequency frev 525 kHz

Synchrotron frequency fs 2.65 kHz

Horizontal betatron tune Vg 48.58

Vertical betatron tune v 17.62 N [N oy
Longitudinal damping time TZ: 22.63 ms 3. f\: YA—ERIA-IWRETILOTHA
Horizontal damping time Ta 29.25 ms 7

Vertical damping time Ty 38.28 ms TN LEF Y I —RADTFAL v 2d &
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Figure 2 1258 L7223 — )V RETIVDEE% /RT, %4
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Table 3: Parameters of the Designed Kicker Cavity [5] D E—RNBHAIETEB L HI1Z LT,

Parameter Value
Cavity voltage 53kV
Resonant frequency  1.50003 GHz
Resonance mode TMO010
R/Q 59.54 Q

Q 16814
QL 291

Power loss in cavity 2.81 kW
Max power density ~ 25.7 W/cm?
Absorber loss 7%

( Figure2: Photo of the cold model.
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Figure 3: Photo of the cavity part.

N7 v 7% Fig 412 T, 2y NT—=20TFIA4Y
(ES080A) @ 2 AR — b % 22 12 Hefor X 7= BLRE 1T 85
ft L. S11,822,812, 821 Z#fllZE L 7z, Figure 5 (ZHIE
FERZRT, REERE, RPEREY I b —
Y aya— KNTH3d CST MW Studio [7] 2 AW THEE
BUEFPHARSZ NI L0%2RT, ZOK, E—2oh
ST =TI 5 2 MDD Eq. 1 D Af
IZHY U, = 2O E Af oA QfH%E
ARETES, EAXT NI LPGEHEINZARMQ
fi% Table 4 Z25RT, & SNANTRA—XDPoHEHE L
Aff QHIFE S —HMLTWAZ &hbhrdb, o
TY =25 T =Y RIT78 5 2 WD JEEBGEDN
Eq. 1 D AfIZHYTBLWVWIREN LK KDL -
TEY, B QMEMNELLHETETWSEZ D
b,

Network analyzer

Waveguide| |Waveguide
L Cavity J

Figure 4: Set up of the RF measurement.

Table 4: Comparison of the Loaded Q between Measure-
ment and Simulation

Simulation Measurement
S11 290 280
S21 290 282
S22 290 279

IZ S11 & S22 DY — Z fED JEE & IRIE, £ faf
Q ffiA 5 RF fEA T EH. AN QE, M Q1H

Magnitude (dB)
1
S &
i i
)
o
o |
=
|
Magnitude (dB)

300 U

E. \ I \
149 1495 15 1505 15l
Frequency (GHz)

! | | | f
49 1.495 15 1.505 1.51
Frequency (GHz)

~ = ~
S —data | % ﬂ ant]
E| ; 2 _ —data
5 —4] —sim % 10 ‘\\ / )
= g = {[ | —sim

T -15

E. H ; T
149 1495 15 1505 151
Frequency (GHz)

!
S
=TT T T

! | i |
491495 15 1505 15l
Frequency (GHz)

Figure 5: Spectrum of the S-parameters.
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Table 5: Comparison of the Paramerters between Measure-
ment and Simulation

Simulation Measurement
Resonant
frequency (GHz) 1.49954 1.49955
Loaded Q 290 280
Coupling beta 47.9 15.6
Unloaded Q 14205 4639
External Q 297 297
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Figure 6: Comparison of the longitudinal coupling

impedance with various absorbers.
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Figure 7: Comparison of the transeverse coupling

impedance with various absorbers.
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Figure 8: Photo of the loop antenna.
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