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

INBYERTS IR EE LEENA I8 1T 5 T 5 NIV Y IRBF

DEVELOPMENT OF TERAHERTZ LIGHT SOURCES AT LINEAR ACCELERATOR
LEENA

REARTY, BUZHE Y, JIHEEE Y,

BRI,

KEPIED, BEAERY

Satoshi Hashimoto**, Sayaka Chin®, Kenji Kawata, Dazhi Li®, Sho Amano *, Shuji Miyamoto®
A LASTI, University of Hyogo
B Laser Institute of Technology

Abstract

Terahertz radiation by the Smith-Purcell effect using 15 MeV electron beams of the linear accelerator LEENA was
successfully observed. The radiation properties such as the angular dependence of radiated power were measured.
Wavelength spectrum was clearly measured by the Martin-Puplett interferometer and the peak wavelength well
corresponds to the calculated one. Angular distribution of the coherent Smith-Purcell radiation is calculated for the

electron bunch length measurement.
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Figure 1: Generation of Terahertz Radiation at LEENA.
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Table 1: Main Parameters of LEENA Accelerator

Beam Energy 6-15 MeV
Macropulse Current 100 mA
RF frequency 2856 MHz
Energy Spread 0.5%@15MeV
Cathode Thermal LaB6
Repetition Frequency 1-10 Hz
Macropulse width S us
Bunch length 30ps>
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Table 2: Main Parameters of SP Radiation

Period 10mm
Depth of Grating 3mm
Number of Periods 48
Total Length 480mm
Grating Material Cu
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Figure 2: Angular Dependence of SP Radiation Power.
Upper line: 0.11-0.17THz ZBD, Lower line: 0.075-
0.11THz ZBD.
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Figure 3: Martin-Puplett Interferometer.
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Figure 4: Raw data of Martin-Puplett Interferometer.
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Figure 5: Wavelength Spectrum Obtained by Martin-
Puplett Interferometer.
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Figure 6: Bunch Length Dependence of Coherent SP
Light (Calculation).
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Figure 7: Bunch Shape Dependence of Coherent SP Light
(Calculation). Bunch length 1ps is assumed.
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