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Abstract

The advanced RF electron gun was installed for an electronic source of a high charge and a low emittance in KEK
et/e- Linac, and the sliced bunch monitor is needed to achieve the required emittance for the SuperKEKB injection. In
the KEK-Linac, we are monitoring using a fluorescent plate on the beam line. It is possible to measure the projection
emittance of the beam in this way, however it is not possible to measure the slice emittance. To develop an electron gun
which can be generating a beam of super-low emittance corresponding to SuperKEKB, monitoring of the slice
emittance is required. The slice of time direction on a beam can be acquired by measuring the beam sliced with the RF-
deflector using a fluorescent plate. RF-deflector performance is square root of RF frequency, has developed a high-
powered ones corresponding to 10 GeV beam using X-band frequency at near the end of KEK-Linac. However, because
the beam energy is about 10MeV at the RF gun exit, enough resolution is obtained even by low energy. So, we have
developed a new low energy RF-deflector using C-band frequency.
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Table 1: The Required Injection Beam Parameters [1]

KEKB SuperKEKB
(et/e-) (et/e-)
Charge [nC] 1/1 4/5
Emittance 2100 /300 10/20

[mm-mrad]
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Figure 2: Deflector.
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Table 2: The Beam Parameters

Particle type Electron
Charge [nC] 5
Energy [MeV] 10
Bunch length [ps] 30
Radius [mm] 2.5
Emittance [mm-mrad] 5.5
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Figure 3: Eigenmode solver result (E-Field).
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Figure 4: Eigenmode solver result (H-Field).
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Figure 5: PIC solver result.
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Table 3: Simulation Result

Mode

TMiio
Frequency [GHz] 5712
Cavity diameter [mm)] 63.58
Cell length [mm)] 22.15
Qo factor 14776
Shunt impedance [MQ] 1.345
Input RF power [MW] 2.429
S/N 315
Maximum electric field [MV/m] 115.4
Maximum magnetic field [kA/m] 250.3
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Figure 6: Product before assembling.
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Figure 7: A finished C-band RF deflector.
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Figure 9: Smith Chart.
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Table 4: Product Parameter
B 1.7
Qo 14000
Qu 5200
Qext 8200
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