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Abstract

We have been studying a compact electron accelerator based on an S-band Cs-Te photocathode rf electron gun at
Waseda University. We are applying this high quality electron beam to a pulse radiolysis experiment, soft X-ray
generation, and coherent THz wave generation. In these application experiments, it is necessary to measure temporal
distribution and bunch length of the electron beam for evaluating temporal resolution, luminosity, and coherence. Thus
we adopted the rf deflector system which has high temporal resolution and the ability to measure them directly. It kicks
the electron bunch with resonated rf electromagnetic field. Using this technique, the longitudinal distribution is mapped
into the transverse space. The rf deflector has a 2-cell standing wave n-mode structure, operating in TM»,¢ dipole mode
at 2856 MHz. It provides a maximum vertical kick of 1.00 MV with 750 kW input rf-power which is equivalent to the
temporal resolution of around 58 fs. In this paper, we report the details of our rf deflector, the latest progress of the
bunch length measurement and future prospective.
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Figure 2: The schematic of rf deflection by rf zero-
crossing phase.
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Figure 3: The photograph of the rf deflector.
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Table 1: Parameters of RF Deflector

Parameters Results Design value
n-mode 2855348 MHz  2855.372 MHz
0-mode 2859.874 MHz  2859.922 MHz
Af 4.526 MHz 4.55 MHz (HFSS)
Q value on n-mode 16298 17282 (HFSS)
Ratio of magnetic field  1:0.9875 1:1

Coupling constant 3 0.839 1.000
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Figure 5: RF resonant frequency measurement.
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Figure 6: Set up for bunch length measurement.
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Figure 7: Deflecting voltage calibration.
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Figure 8: Electron beam profiles with rf deflector “off”
(left) and “on” (right). The bottom line profiles show the
projection to x direction.
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Figure 9: Electron beam profile. The bottom line profiles
show the projection to x direction.
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Figure 10: RF phase dependence of the bunch length,
beam energy, and charge (200 pC).
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Figure 11: RF phase dependence of the bunch length,
beam energy, and charge (1 nC).

Figure 10 & Figure 11 Z i3 5L, £TELH

- 1229 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan
PASJ2014-SUP082

% RF LFHOHINIfE, BT B — A DO s 23
2D DIZHEN, NUFRENHORTNDE Z EBNhD,
NUTFRIZOWTEHELL A THSL L 1 nC DEEIR,
200 pC DAL, N FROMERMER K E W2
FTRL, FOENBLRENIERGND, N
HOFERD, 1 nC & W) EREN S 26T 2=/ E M
RICEDbDEEZIBND,

4. FEHESE

HFEMRKFTREYEL 724 Y 2 F /L ®D RF Deflector
EHWHZ T, REBHKFEDO 7+ Y — K RF
Gun "HAEKIND, ETE—LDONRN U TFEROE
Mo &2 32 Z S lopksh Uiz, F7=. Efir
. RF IfHE WO BRI A—=ZIIHT DN TR
DIRIFFRFE DN D Z L3k, ZOFE, B &N
NUFRICRESEELTWD Z LR,
Ltk L LTIE, =X — O H & 2207 g i
5 Ha4 % Bending Magnet & B[ 5 1) 175 % 22 7 7]
[HERIZZEHS D RF Deflector A toE T, HRH
FraEw & =L X — RO BEBR TH HArFEZE
Moz llETH EEZB LT, ERDH 74 N F
Y— K RF Gun O OEFE—LDXAFTI T A%
AR S & &b, RIS D B IThk 4 72
E—AEAERTDHEOFHAEEZ TN FTETHD,

SE X

[1] Y. Hosaka, et al., Radiat. Phys. Chem. 84, 10, 2013.

[2] K. Sakaue, et al., Radiat. Phys. Chem. 77. 1136-1141, 2008.

[3] K. Sakaue, et al., Phys. Rev. S. T. Accel. Beams, 17,
023401, 2014.

[4] Y. Koshiba, et al., Phys. Rev. S. T. Accel. Beams, to be
published.

[5] K. Sakaue, et al., Nucl. Instrum. Meth., under review.

[6] Y. Nishimura, et al., Nucl. Instrum. Meth., to be published.

- 1230 -



