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

FERESE—

FTIANILYRICEDEBEFE—LME - BEDHAR

ACCELERATION AND DECELERATION OF ELECTRON BEAM USING MULTIMODE
THZ-WAVE IN DIELECTRIC TUBE

BRI, Al N, /NIED, SEREFESCY, MUFIERE Y, BB Y, BTN, BIRAE Y, Y,

Y,

PATIESR D, B2 O, E)5L2 ©

K. Kan®%), J. YangA), A. OgataA), T. Kondoh™, M. Gohdo™, 1. Nozawa™, T. ToigawaA), K. Norizawa™, H. KobayashiA),
Y. Yoshida®, M. Hangyo®™, R. Kuroda®, H. Toyokawa®
A) Institute of Scientific and Industrial Research (ISIR), Osaka University, Osaka 567-0047, Japan
B Institute of Laser Engineering (ILE), Osaka University, Osaka 565-0871, Japan
© National Institute of Advanced Industrial Science and Technology (AIST), Ibaraki 305-8568, Japan

Abstract

Beam diagnostics for electron bunch length using spectrum analysis of multimode terahertz (THz) -wave have been
studied in ISIR, Osaka University. The multimode THz-wave was generated by coherent Cherenkov radiation (CCR)
using hollow dielectric tubes and femtosecond/picosecond electron bunches. In this study, numerical calculation of
acceleration and deceleration of electron beam using multimode THz-wave was carried out.
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Figure 1: Geometry in the calculation.

3. FEHER
3.1 BT E— AL RIEORE

X212, FHEERENREa/ SME=1/1.5 mm [Z[EH T
L., B7rE—2 \VREEELSEESEAED, =%
X =T A OBIERER] ¢ AP AR R T, TR
OHARIIRTZTOT- DA 7y FOLFTE I TS,
WTFNOETE =LV AROSE S, mxLX—
FAUBERENT S Z ERN otz E6iT, XQ)%E
HWT, ZNEhoWieE 7 0 v T 407352 &
MTET, F LV AET B — AR FIRARE (4]
DBAN G, BROET— FEFLTH LN TES
ZENERICHLIMOENTWS[6], WEo T, &L
AT E—LEHWTESGEITEROE— KOEE q,
DML, IS AN E L, FIZ, E UL A

DOHEF., RO “bRELbbIN” . =%/
X =T A U ORKELEMTHZ ENHALNE RS
77

A Bunch length
% 04 - W ’
2
< 02 -'A\/"A\_\/’-SOO b
R= 3
5 200 fs
> 0 |
oy
=%}
=
=02 -
0 10 20 30

Delay time, #; [ps]

Figure 2: Energy gain as a function of delay time, ¢,, for
200, 500, and 1000 fs bunch lengths with only the offsets
adjusted for comparison. The lines denote the fitting
results using Eq. (2).
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Figure 3: Energy gain as a function of delay time, ¢,, for
0.5, 1, and 2 mm inner radii with only the offsets adjusted
for comparison. The tube wall thickness was a constant of
0.5 mm. The lines denote the fitting results using Eq. (2).
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Figure 4: (a) Distribution of electron beams. The
conditions of 200 fs bunch length and 0.5 mm inner
radius were used in the calculation.
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