
Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan 
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

MEASUREMENT OF MID-INFRARED FEL PULSES VIA FREQUENCY-
RESOLVED OPTICAL GATING 

Hokuto Iijima
1,A), Ryoji NagaiA), Nobuyuki NishimoriA), Ryoichi HajimaA), Eisuke MineharaB)

A) Energy Recovery Linac Development Group, Japan Atomic Energy Agency 
2-4 Shirakata-Shirane, Tokai, Naka, Ibaraki, 319-1195 

B) Advanced Photon Source Development Unit, Japan Atomic Energy Agency 
2-4 Shirakata-Shirane, Tokai, Naka, Ibaraki, 319-1195 

Abstract

We report measurements of chirped FEL pulse at Japan Atomic Energy Agency (JAEA). The chirped FEL pulse is 
operated by the JAEA ERL-FEL superconducting accelerator at wavelengths between 20 and 22 �m. The chirped pulse
was previously measured by a second-harmonic-generation (SHG) autocorrelation, however the chirp rate was 
evaluated to assume the temporal shape. In order to measure the chirp rate of FEL pulse without any assumption, the 
frequency-resolved optical gating (FROG) is employed to completely retrieve a spectral phase or a temporal phase. We 
show a FROG measurement of a pulse distorted by atmospheric water vapour absorption. The SHG intensity calculated 
from the retrieval intensity and spectral intensity of FEL pulse were good agreement with the SHG autocorrelation and 
the power spectrum. 
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