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Abstract

Electro-magnetic radiation, whose phase distribution changes continuously in the azimuthal direction around the optical
axis, is called a optical vortex. Since the center of the optical vortex is a singular point whose phase is not specified, it
has a toroidal intensity distribution. Furthermore, the optical vortex carries an orbital angular momentum. In the previous
research, we have succeeded in generating the optical vortex from an electron beam traversing in a circular polarization
undulator at the UVSOR-III.We have already succeeded in experiments on coherent harmonic generation (CHG) via
interaction between an electron beam and a short pulse laser in an optical klystron. Applying the CHG method to the
circular polarized undulator radiation, short wavelength coherent light vortex is expected to be generated. We starts an
experiment on short wavelength coherent light vortex using the optical klystron type variable polarization undulator and
a Ti:Sa short pulse laser in UVSOR-IIL. Laser transport system is developed and special and temporal alignment system
is examined online and offline. The system works relatively except for the special resolution and we are going to replace

the telephoto camera to improve it.
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Figure 1: The electric field distribution of CHG. (Left):

Fundamental wave. (Center): Secondary harmonic.
(Right): Tertiary harmonic.
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Table 1: Parameters Condition of Undulator Variable
Polarized Optical Klystron

Undulator Upstream  Downstream
Polarization Horizontal ~ Circular(Ellipse)
Length 0.968m 0.968m
Period length 0.088m 0.088m
Number of periodicity 10 10

Maximum deflection parameter 7.36 4.06(Circular)
Setting wavelength 800nm 532nm
Maximum wave(750MeV) 569nm 356nm
Maximum wave(600MeV) 886nm 556nm
Buncher Electromagnet 3-poles
Length 410mm

Maximum magnetic field 0.42T

Maximum R56 72 1 m(600MeV)
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Figure 2: The structure of optical klystron.
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Table 2: Condition of UVSOR-BL1U

Electron beam

Beam energy 600MeV

Bunch width 100psec

Bunch mode Single bunch

Frequency 5.63MHz

Laser Ti:Sa mode lock laser: Legend
(Coherent Co.)

Pulse width 1psec

Frequency 1kHz

Wavelength 800nm

Average power  2.0W
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Figure 3: The traffic channel of laser.
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Figure 4: The traffic channel of 800nm observing system.
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(a) Only SR. (b) Consensus of laser and SR.

Figure 5: Laser and SR from alignment camera.
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Figure 6: Signals of spectrum from oscilloscope.
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Figure 7: Laser and SR from streak camera.
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Figure 8: The target of camera.
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