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Abstract : The FELI has installed a simultaneous FEL beam sharing system in a monitor room (MR),
which has a 90° -opening angle fan-shaped mirror and originally developed to allow for
simultaneous experiments at two or more different places. Although a quarter of the FEL is used
for monitoring the wavelength, macro-pulse shape and average power, three quarters of the FEL is
delivered to the user stations. In this paper we present good points of the system for the
simultaneous experiments due to measurements of FEL-modes and FEL-profiles at the MR and
Labs 1 ~ 4 on FEL-1 line, which covers in 5 ~ 22um wavelength. We measured optical-modes of
the 7.1um FEL and the 8.88um FEL with a space filter (pinhole aperture) in Lab.4 where is 3m
apart from the system. In addition we analyzed optical profiles (Gaussian correlation ratio) of the
9.5um FEL with a 3D-pyroelectric detector at Lab.4~1 where are 3~20m apart from the system.
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Fig.1 Layout of the FEL transport system at FELI
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Table 1 Infrared FEL optical cavity parameters

FEL-1 FEL-2 FEL+4

Wavelength (um) 5~22 1~6 20~60
Length (m) 6.718 6.718  6.718
Hole diameter (mm) 1.5 0.5 2.5

Upstream mirror  3.490 3.267 3.735
curvature (m)

Downstream  mirror 3.827  3.902  3.061
curvature (m)

Mirror diameter (mm) 60 60 60

0.5mm-space filter
(pinhole aperture)

Convex lens
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(b) Results
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Fig.3 Side views of beam-profile at the Lab.4 (a)
Lower-order mode (b) Higher-order mode.
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Fig.2 Mode measurement of the FEL with
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(b) At the Lab.4
Fig.5 3D-FEL beam profiles which are shared with
90° opening-angle fan-shaped mirror.
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Fig.4 Gaussian correlation ratio of the FEL beams
as a function of the transported distance from the
upper stream mirror. The distance is from the upper
mirror of the optical cavity. The shared beam and the
normal beam are plotted in solid line and broken line.
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