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Status Report on Recent Researches with Polarizing Undulator
in the Electrotechnical Laboratory
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Yoshihisa INOUE
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Shozo ISHIZAKA
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A new type of undulator proposed and developed in the Electrotechnical Laboratory
which produces polarized radiation of any ellipticity is installed in the electron storage ring
TERAS and NUI-I. Circularly polarized synchrotron radiation emitted from these
polarizing undulators is going to be used in various rasearch fields in our laboratory. We
raport the radiation properties of the polarizing undulator, the magnetic circular dicroism
study for magnetic materials, the absolute asymmetric synthesis study, the development of
polarizing microscope for circular differential imaging, and the photo-induced process on

silica glass.
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Table 1 Parameters of the undulator

Overall length
Block size of magnet
Magnet period( 1)
Number of periods
Magnetic material
Undulator gap
Peak magnetic fiealds
HF configuration
PF configuration
K parameters
HF configuration

PF configuration

(HF: Helical Field,

1311.5mm

21.5.X21.5 X 63.0mm’

86mm

15

NEOMAX-35H(Nd-Fe- B alloy)
64~204mm

1.35-0.35 kG
1.91~0.50 kG

1.08~0.28
1.53~0.4
PF: Plane Field)
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Fig.1 Schematic diagram of the cross-retarded type

undulator.
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Fig.2 Phase dependence of polarization ellipes.
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Fig.3 Spectral intensity of the undulator radiation with
E=230 MeV, K=1.0. The dashed and solid
curves are the spectra calculated for a
zero-emittance electron beam and for actual
electron beam, respectively.
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Fig.4 Betatron and dispersion functions of the TER-
AS storage ring.
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Fig.6 Realistic modelling of electron beam at the
entrance of the undlutator. (a) Real space
diagram. (b) and (c) Phase space diagrams.
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Fig.7 Calculated trajectory of 600 MeV electron orbit
projected on the x-y plane in the case of helical
field (HF) configuration.
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Fig.8 Spectra of the first harmonic radiation from the
cross-retarded type undulator having the speci-
fications of Table 1 with E=250 MeV, K=0.57
and a = 7 /2. The dotted and fine lines are the
brightness and the degree of circular polar-
ization of the radiation calculated for a zero
emittance electron beam, respectively.
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Fig.9 Schematic diagram of the experimental setup.
The polarizing undulator with crossed and
retarded magnetic fields that was installed in
storage ring TERAS at ETL enables us to
obtain polarized radiation of any ellipticity and
modulate with frequencies up to 3 Hz. The
photon energy of the undulator radiation is
tuned to the output photon energy of the
monochromator by adjusting the undulator gap.
The fractional change in reflectivity, A R/ R,
caused by the polarization is measured with a
technique of phase sensitive detection.
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Table 2 Classification of asymmetric photochemical reactions according to
chiral sources employed and their characteristic features
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spectrum reported in ref. 35.
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Fig.23 Intensity of IR absorption peaking at 935¢cm™’
as a function of dosage monitored by total
photon number. [ ] and O represent the results
with using of undulator operating at 6.4eV and
12.9eV, respectively.

3.2 X 10®photon/cm® (400mA - hr, #93IEH]
OIS T, IROMHMALL Mz g TOH%E, CHs
FERIEOME N 5 2 &, 9780 BIRIBIK O E
MTHEETNE Db T, BIRARGERD
AT & B Ik T 6.4eV & 7213 12.9e VIO R
B & AR OR A B 512id, 600°CLILETD
INEBGEIRDNIALETH > 72

B24idx ) 7 A= —ZHOTUE LA
KD 3T TH %0 GFNIE<R 7 LTEES
KDY > TV B DD, < 27 QBRI IARER
B on, JCHESEBS OIEEANE C 72 - T
BT EDDONE, INIZTORRTIE, HEOH
15 - P RN IEFLA LIS K B DD BIFEID & 5 1
RIHEERIC L B2 Db 5100y, LIRO 380
O ZUINEHEMFILEEI TV S,
OFNRIN TS ) HH S5 2%y kT =0 D7+
JUsERE (1100cm™") (2 kv (B22), L
R LTOEROMEORDNRONG T TH
%o

Q<RI DOREITRIT ) AH T ADZ I
NTNS LK, WHEEEE S DR ERIE ) A2 A4
FADZNUTIZIEL D, b UERIEEERE ThE
RS N T LT U E 5 O TIyrRIZ IR
Bt <2 7 HEI LI 2139 TH 5,
QHIEI T~ 7z & B D ICRIBEEF I SRR & Y

AKX BTEFE2S (19944

Fig.24 Three dimension map of film thickness. Irradi-
ation was carried out at 6.4eV on silica film
prepared by the sol-gel technique.
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