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Operation of Circular Dichroism Measurements with Periodic Photon-Helicity
Switching by an APPLE-2 type Undulator at BL23SU in SPring-8
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We report that the operation of the circular dichroism (CD) measurement system with periodic photon-
helicity switching. The measurements were performed at the soft x-ray beamline —BL23SU- in SPring-8.
The monochromator control system was synchronized to the movement of the magnetic row (phase shift)
of an APPLE—-2-type variably-polarizing undulator. The periodic phase shift of the undulator provided the
photon helicity-switching of soft x-rays. The closed orbit distortion of the storage ring was controlled to a-
void optical axis disturbances at the beamlines. At last, the CD spectra with photon-helicity switching
method are shown.
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Figure 1. (a) The magnetic structure and movement of the double-
array undulator. Au and D indicate the magnetic period length and
the phase shift distance, respectively. (b) Photograph of 1D23.
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Figure 2. Brilliance of ID23 undulator radiation as a function of
gap distance. (a) circular polarization mode, and (b) linear polari-
zation mode. The solid lines indicate the spectrum when the gap dis-
tance is (a) 40 and (b) 50 mm.
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Figure 3. Outline of the varied line spacing plane grating
monochromator system of BL23SU.
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Figure 4. Schematic illustration of the MCD measurement control
system at BL23SU with ID23 in SPring-8. Experimenters can carry
out the MCD measurements via the SPring-8 networks, including
BL-SR-LAN and BL-USER-LAN. VMEs and BL-X-terminals are
omitted in the figure.
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Figure 6. (a) The phase shift and gap distance of ID23. The rela-
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BL11XU, BL39XU, and BL47XU during the phase and gap chang-
ing of ID23. The XBPM sampling rate was 1 point per 6 sec, while
for gap and phase of ID23 sampling rate was 1 point per 6 sec.
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Figure 7. The variation of photon beam position in (a) horizontal

and (b) vertical simultaneously observed at BL11XU, BL39XU, and
BL47XU using the PHS trigger system with ID23 phase shift drive at
gap distance of 36 mm and 60 mm. Sampling rate was 1 kHz. Solid
lines indicate the phase poison of ID23.



WA 145555 (2001)

PHS F U —Y AF AR WS T L1C & - TRIERHE %
+1Ims DEFET—HRIP AT &ENTE5S, Figure 71C
(b) EE S & () KFHADOY — LB RS, K,
KAg2 ID23OALFAGLE (Gl 2Rl TW\Wb, AHEOEK
XX —VFEOFERLUT, Frvv JHEHET36mm &
60 mm CTHEE L 7z, ID23DNLAHEKE) & HBE 3 5 U — AfL
BEEEE, M|E, KFHAEDIC4um DRICHZ 5N T
WA LRI T,

WO XBPM #FIH+ 5 2 &2 &k 0 ID23ICHE RN %
BUEAENL, Fo v THRENCTL T, AHEKENCR L T
LESHESNTWD T ERGhote, LAL, TORE
DY —LEHTH-> THHHNLEREZT> T Ao —
LA VTHRBICEERR LN L, 21— —Eikxdh (&
FEEFIZ100 mA HY) ([ ID23%BE S 5 L3 TX
T\ BRENINC EBTEPD DD DhDE— L4
SA VT INI=72 2 ID23DRIHAE /% —/BRE) L T
WABSMHTT, FRIGE Y I CRE SR ADE T
FEL TWz23 Wiz, flz2iE, BLO2B1, BL10XU Tid A %
VI VN—=% HWIOERE O AMT b, Fi
BL25SU T3 HBOBEIEF & L TEEDKBRI A7
WHRBED TR N FHEZDO I AV F b, ID23
@ﬁm%@iﬂﬁfi INZENDOY—ALF A/ TOER

ICHEME L 52 580 TREWT ERG o1,

5. WIEDSHREI(

20000E 26, E—AWUEAB BT 5V AT L&
L THKD rf-BPM i3 %, KREEISEO@H WY — ARL
BHIEY AT ARHCENS X D17k -7,

COBFLWYATFATAHEDL &, ID23OMMAEHI L —
AWBEEHEFEL TWLIER, BV ER2BED
IC7x o572 COBI% Fig. 8 IC-T, HiHE2(& TS50 MR
FEOVY — ABIENFERIN TS, KEMTEAKF « FE
FHia & bIck & RBEBIE 0, AT AES MICIREE
PE—72 o b o U'—27 T15 um E O B - #uE 2 5
BR2 TS, ToONRF—V BN &i2id, BL23SU
T3 ID23D R HER By 2 T, B2 ER
T EMRDIZE ZATH -7z, ID23DLHEKREN 23 FE L 3
HWEZEE) L, BUROME R OEE-CMOY —LAF (/T
@%%:%%%526%@?@&“%@@,ﬁE%@E@
RO F R HREF LR Y, £72, ROFHMAED LT &
B o T2,

BL23SU CRAALRFERZITO & &, (MHEZEE ‘17
WKEZTCW5, iEREAROD AXT + OB, HIEFRT
i HEEID23% a2V P E—)L LT\ %O CIERE E
Lirh, LpL, V=LA A VTHEBRL WD &R, A
I ETEN TS, CORRE L TE, 2k OEKE)
R, T—HORVIARDT=>D GPIB D@ {EHH 7% & HiE
Lo e EBETONS, £/ APPLE-2I7 /v
2 V=2 DEE, Frv THEEC K> THIEC D225

345

SPring-8 COD

~~AamAL

Horizontal
£3

Vertical

Figure 8. COD of SPring-8 while ID23 phase switching. One sec-
tion of x-axis is 100 sec.
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Figure 9. Fe;0,4 Fe L edge (top) absorption and (bottom) MCD
spectra at room temperature applying magnetic field of H=0.4 Tes-
la.
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Figure 10. EusFesO;; Eu M edge absorption and MCD spectra at
room temperature applying magnetic field of H=0.4 Tesla (a) by
periodic polarization modulation mode and (b) by serial polariza-
tion modulation mode.
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Figure 11. NaCo,0, Co L edge absorption and MCD spectra at

room temperature applying magnetic field of H=0.4 Tesla.
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