Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online
PASJ2020 THPP56

FEL /NILRAFEDHNERZBFBRD-HDHEBSHEINR
TEST STORAGE STATUS FOR EXTERNAL STORAGE OF FEL PULSED LIGHT

RSN LRV, IS Y PRR— P, BN, HRE Y
Ayumu Kurosawa * ¥, Yoske Sumitomo *, Keigo Kawase ¥ Ryoichi Hajima ¥, Yasushi Hayakawa ", Takeshi Sakai *
V College of Science and Technology, Nihon University
% National Institutes for Quantum and Radiological Science and Technology

Abstract

Currently, we run a research program to explore the application of the IR-FEL to generate attosecond UV and X-ray
pulses through high harmonic generation (HHG) at LEBRA facility of Nihon University. Since A high-peak power and
short-pulse duration are needed for HHG, we are trying to stack FEL pulses at an external cavity. Although FEL pulses
are not bright enough, we can use a mode-locked pulse fiber laser at 1030 nm for a better test satcking and to help
constructing the external cavity. In addition, we are constructing an interferometer to measure the FEL pulse-width at
various operating conditions. The FEL pulse-width is an important parameter in order to make a precise adjustment of

the external cavity for the pulse stacking.
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Figure 1: An illustration of the mechanism of FEL-HHG.
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Figure 2: Peak detection and fast Fourier transform of fiber
laser signals at the cavity.
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Figure 3: An overview of transverse adjustment.

Figure 4: Interference pattern on the wall.
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Figure 5: Visible light interference waveform.

[

I

w 4
BN

AIE-

/f\\ N |

IR

mﬁ ”\ I | Wt ‘ﬂ\ A\ A f
[ \
|
|
|

——

&
<
&=

Peak power of interference light
—

0.4 0.4005 0.401 0.4015 0.402 0.4025 0.403
Stage drive distance(mm)

Figure 6: Relationship between stage drive width and
interference light intensity.
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