WA 165525 (2003)

SEER¥K M

99

7 > 2a b=y a8 L ARGIEIC & RSO E

HI B X
BRALFBR AL RS2

Improvement of Optical Propeties of Synchrotron Radiation
by Undulator Segmentation and Phase Control

Takashi TANAKA
Harima Institute, The Institute of Physical and Chemical Research

Abstract
Two simple shemes to improve optical properties of undulator radiation (UR) are reported. One is to suppress the in-
tensity of higher harmonics, and the other is to obtain variable polarization. Both of them are based on a segmentation of
undulator and control of the relative phase between segments. A simple analysis of UR emitted from the segmented undu-
lator is made to explain the principle of the two schemes, which is followed by a detailed discussion on the effects of the
finite emittance of the electron beam and angular acceptance of the beamline. Several practical examples are shown to rev-

eal the effectiveness of the proposed schemes.
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Figure 1.

Schematic illustration of the segmented undulator consisted of two different undulator types. The electric field

of radiation emitted from each segment is separated by some time duration A7, and AT>.
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Figure 2. Harmonic suppression by an insertion of the relative
phase 47/3 between undulator segments.
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Figure 3.
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Relation between two opposite components of the electric field of radiation emitted from each segment. The

relative phase between the two components is shifted at every segment. In figure (b), the phase shift is equal to 7.
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Figure 4. Normalized spectrum and stokes paramater calcuated

with ¢;=¢,=n, M=4 and N=15.
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Figure 5. Effective stokes parameter s, as a function of the number
of segments at the energy of (a) e=0and (b) e=¢, for three values
of the nomalized angular divergence of the electron beam.
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Table 1. Accelerator parameters used in the calculation

Facility A Facility B
Electron Energy 8 GeV 1.8 GeV
Average Current 100 mA 400 mA
Natural Emittance 5.9 nmrad 8 nmrad
Coupling 0.003 0.01
Energy Spread 1.1x10°3 7x10~4
B 22.6 m 17.4 m
By 5.6 m 4.3 m

* 20024F10 A BAE O, FEILFICET I v 2V Z LAY
L, STTHEFLLOLDLHEL T 5,
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Table 2. Light-source parameters used in the calculation
Name Facility Type Period (cm) MN M K Value(s) hao, (eV)
a B Linear 5 100 4 2 200
. K, 3.0
b A Figure-8 10 44 4 560
K, 3.2
c A Helical 10 240 12~20 2.25 1000
d B Vertical & Horizontal 5 100 4 2 200
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Figure 6. Example of the harmonic suppression scheme applied to
a conventional linear undulator.
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Figure 7. Example of the harmonic suppression scheme applied to
the figure-8 undulator.
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Figure 8. Example of the polarization control scheme applied to
production of linearly polarized radiation.
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Figure 9. Example of the performance of the improved crossed un-
dulator.
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