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Abstract

To achieve ultra-low-emittance in the 4th generation light sources, the scattering of electrons within the same bunch should be
reduced by the bunch lengthening using the combination of fundamental and harmonic cavities. Bunch lengthening performance
is significantly limited by the changes in the cavity voltages caused by the transient beam loading effect. To compensate the
voltage changes, we designed a wide-band kicker made of a normal conducting cavity. We manufactured a low-power model
of the cavity to confirm its compensation performance. In this paper, we reported its performance in damping the harmful
higher-order modes.
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Figure 1: 3D view of the kicker cavity [5].
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Table 1: The Parameters of the Kicker Cavity

Parameter Value
Resonant frequency  1.50006 GHz
R/Q 60.38 Q2
Qo 17937
QL 292.41
Synchronous phase 0°
Generator voltage 53 kV
Cavity voltage 442 kV
Generator power 40.4 kW
Power loss in cavity 2.59 kW
Reflecting power 15.7 kW
Max power density 21.7 W/em?
Absorber loss 338%
B mode
Am?de l Cmode |—— No absorber
g / —— With absorber
@ 10° 2 Threshold
Sl
&)

10*

005 115225335445 5
Frequency (GHz)

Figure 2: Comparison of the transverse coupling impedance.
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Figure 3: Photo of the low-power model [6].
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Figure 4: Magnetic filed distribution of the A mode.
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Figure 5: Magnetic filed distribution of the B mode.
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Figure 6: Magnetic filed distribution of the C mode.
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Figure 7: Shape of the probe assumed in the CST.
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Figure 8: Dependence between the loop length and the S11 of
the B mode.

PASJ2023 WEPS5

JEICE R, o e

Figure 9: Photo of the antenna probe.
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Figure 10: Comparison of the S21 between the measurement
and the simulation [6].
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