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Table 1.
SPring-8

Available polarization state of x-rays at BL39XU,

g polérization state :pélériZaiidn raﬂté . flux (p;h/'s/mm?)*;

horizontal linear P, >99.9%  ~102
vertical linear [P [<80%  loo~10t
right&lyeft cirCuIar - [pc|>90% .  va0}1 :
elliptical ~ 0<[Pc|<90%  ~I0t

*Ring current 100 mA, XY-slit at the front-end 0.5 X 0.5 mm.
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BoR F1BEE 1S (20005)
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Table 2. BL39XU X-ray beam parameters

7~37keV
,~4x104* :
© 1x10" ph/s (100 mA) .
05x13mm? (VXH)*
. ety

>LXY slit at front end 0.5 % 0.5 mm?, x-ray energy 7.74 keV.

Experimental hutch

Double-crystal
monochromator

Screen monitor

Downstream shutter
-stopper
Front end N\ o

B? window

X-ray
| phase retarder

XY slit 1 Plane mirror XY slit2 X-ray stopper

1

30m | 35m ao0m

Figure 1.

45 m 50 m )

Layout of beamline BL39XU of SPring-8.
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Figure 2. An w-20 stage used with an X-ray phase retarder.

Figure 3. One synthetic diamond (111) crystal used as an X-ray
phase retarder. The thickness is 0.45 mm.
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Figure 4.
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Experimental setup for linear polarization measure-
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Figure 5. Result of linear polarization measurement of undulator

radiation at 8.389 keV. The integrated intensity /is plotted as a func-
tion of the azimuthal angle, ¥, of the Si(333) channel-cut analyzer.
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I(y) (a. u)

x (deg)

Figure 6. Results of linear polarization measurement with a dia-
mond X-ray phase retarder at 7.120keV. The phase retarder
worked as a halfwave plate with 40= —58 arcsecond (open trian-
gles), and as a quarterwave plate with 46=—103 arcsecond (filled
circles). The open circles show I(x) measured with the original un-
dulator radiation without phase retarder. Solid lines are fits to the
data.
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Table 3. Measured Stokes parameters
Tl .. R R
. . 083001  0.04+0.01
—0.82£0.01  —0.00£0.01
. —0.04+0.01  —0.02+0.01
1 .O T 1 1 T l T
0.5 — —
0.5 — —
-1.0 1 | 1 | L | 1
-200 -100 0 100 200
Af (arcsec)
Figure 7. The variation of the degree of linear polarization Py

with the offset angle A6. The experimental values (open circles) are
compared with the theoretical curve obtained from the convolution
by a Gaussian function of 22 arcsecond FWHM.
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Figure 8. Experimental setup for X-ray magnetic circular dichro-
ism measurements using our helicity-modulation technique.
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Figure 10. An X-ray magnetic circular dichroism spectrum at the
Fe K-edge of CoFe,0,4, measured using our helicity-modulation tech-
nique. A XANES spectrum of the sample is shown in the bottom.
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