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Abstract

We have been studying on a system to measure ultra-short electron beam bunch length at Waseda University. We
adopted the rf-deflector system which can convert the longitudinal distribution to transverse by sweeping the electron
bunch. By using HFSS, we optimized the design of the 2-cells rf-deflector which is operating on m-mode, standing wave,
dipole (TM;,9) mode at 2856 MHz. This rf-deflector was designed to have enough performance for measuring the 200
femto second bunch. Adjusting the cavity parameters, which was calculated in HFSS, we have finished manufacturing
under the collaboration with High Energy Accelerator Research Organization (KEK). We will integrate the rf-deflector
into an S-band Cs-Te photocathode rf electron gun system in Waseda University, and carry out bunch length
measurement. In this paper, the design of rf-deflector, the estimation for rf-deflector performance, and the future plan

will be described.
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Figure 1: Outline of bunch length measurement.
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Figure 2: Structure of Figure 3: Magnetic field in 2-
2-cells RF-Deflector cells RF-Deflector (HFSS).
(HFSS).

F 7=, RF-Deflector I[ZEMEIE & a2 KRE & D
FEEDIRELZDOMREE2IDDHERZEL L TEETDH
DN, A L RF-Deflector DFESEHDORX X%
BT HZLETHEELDO, LV E—F L AELEEITS
7=, Figure 4 @ HFSS ECTOFIEDORE RS
2856MHz T2 n &— RAIE L TR Y . ERE)
LOTRNX—MEH 5 ThdH EF x5, Figure 5
DAIAF ¥ — M RIVUIKEEGEH B NIFE 1 TH
0. BHAEMREAREEZRD LTV,

— e

i /;

L |
\ nE— I- :1

=

nE—F 0E—F

Pl EDFRF % 5t1C RF-Deflector OFMEZIT 7=,
BPEIE KEK & 3EFETITV, 4 B0 Lok, H
Wk DA ) AT 247>, Figure 6 (25w L72 2Cell Y
RF-Deflector 235€k% L 72, Figure 7 (& — X3E% H
TR Sy AR ERE R TdH Y . HFSS TORER &
A LT AEA LT LE-TZN, ZHiE RF-
Deflector (ZHL Y M) 72 F 2 —F—% Mo CTHET S
ZLNTED, £/, Figure. 8 IZX Y hT—27 T F
TAFEZH O KHEDORE R, Figure. 9 IZA I X
Fx¥— MarT,

035

_ 03
3025 f \ {-\
- *
w02 M I
#o1s ¢ et

01 * + .

N ¢
005 + 4 e
0 -
-100-80 -60 40 -20 0 20 40 60 B0 100
RF-DeflectorPd O i & (mm)

Figure 6: Structure of 2-
Cells RF-Deflector.

Figure 7: Magnetic Field
in 2-Cells RF-Deflector.

Figure 8: Reflecting method
result.
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Table 1: 2-Cells RF-Deflector Parameters

Figure 9: Smith chart.
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Figure 10: Setup of bunch length measurement.
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Figure. 11: Beam size measurement.
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Figure 12: Beam size and center position of bunch
to RF-Deflector phase.
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Figure 13: Beam shape in time direction distribution
(left: RF OFF right: RF ON)

Table 2: Result of GPT Simulation

GOyoff 219um
Az 3.04ps
Gyon 6.91mm

Table 2 T GPT o ELNTMRE/RLTZD, &
DMLIEDZEAE Ay 1%

2
Ay = c°B,L

{sin(at, + ¢,) —sin ¢, } @)

TEDLENDLME Figure 12 TOFERE | oy X Az
REDNRTA—=HEHNDHZETBEREETSZ L
MTE, TOMEIL 718G L7g o7z, A(DIT oo™ Az,
B L7z By 72 EDEAARATIUZEEGRAI R oyon & L
T 7.00mm %#714%, ¥Ial—3 3 TOD oy O
EHEAIITHR 1% DFRENELTTWNDZ L LR

AT ZEIEAT N R DO (D) 2 E < BE. flHR

- 680 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

ETNEHSTZ EICERT A EZEZLND,

O XD ITHER A& FE AT 5 2 DRRED
FTHELDIEITEN, METREANCTFENEL RN
(X7 21T LRI L D
TR EER S TZHEPREIZRD, oy
€yon %. Oyoff iz Eyoff % DREENFIET HREN T
Az DRERRZTRR B O LY

-
—

4 2 4

O-yon gyon + O-yoff &

2 2
- Gyoﬁ

yoff (% )

€)

Gyon

LD THUT gyon PIEE VW /HES T2 B720, By i
BEISSRD B TVT, 6y0 DIEZFRE TIUER(1) L D
BHONTRICKHT D oy BEETEDNH6X3)%
AN TR FRICHTHHERELZFHFET L LN
TE D, BIZIE oyn DIRZEDN 5% THY | oy DR

FEIN 20% THDHEFO N FEHIER- S Figure 14
2T,
40
. 35 L + oyoff=400pm
& 30 ® oyoff=300um
M 55 oyoff=220um
b 20
M |
= 15 S
S 10 u *
3 . T 000
0 | | | | )
0 100 200 300 400 500
INFE(fs)

Figure 14: Error of bunch length measurement.
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