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Highlights of SPring-8 BL23SU in 2000
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Yuden TERAOKA and Akinari YOKOYA

Synchrotron Radiation Research Center
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(Received May 9, 2001)

Commissioning of SPring—8 BL23SU started in 1996 and the beamline has
been constructed. The insertion device, monochromator and other beamline
equipments have been installed and tuned. The beamline setting and tuning
have been continued. Experiments using synchrotron radiation tried in
this year. Magnetic circular dichroism (MCD) measurement has been tried
and achieved by driving periodic phase shifi{ of ID23. In this document, we
report highlights of BL23SU in 2000.

Keywords: Soft X-ray Beamline, BL23SU, SPring-8, APPLE-2 Undulator,
COD, Variable Polarization, Helicity Switching
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Figure 1.1: Outlook of BL23SU.
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Figure 1.2: The magnetic structure and movement of the double-array undulator,
APPLE-2. A\u and D indicate the magnetic period length and the phase shift distance,
respectively. (Yokoya et. al: Synchrotron Rad. 5, 10 (1998)).
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Figure 1.3: Outline of the monochromator system of BL23SU (Saitoh et. al: Nucl. Instrum).
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Figure 2.1.1: Layout of experimental stations in the experimental hall.
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Figure 2.1.2: Setting of the surface chemistry end-staion on BL23SU at SPring-8. (1999 Dec.
29)

BERS AT LERTF—2asBE—LS5 4 L ICEE LB EORET. 10 P2k D
FNWEZEZRDOBHBED L TCND, 2000FE1HMHBICEHBEEER IS — a3 > 2%)
DTBHNDPBAINZRBYNE. ECHETFOREBOTESITDONE (FH
fli. JAERI-Tech, 2000-080 (2000) )o

K BE—LS 1 CiHMEAEBIIBREIC., REREMEE,. B2 rh FiF 2 v
N — 2 BEMIROEGRBRDBITO N = B IR A R k. B2 bR aE I I
NEFBELEZHDOD RN—F > FFITXDWEBEBI NN X EIRIEI LS E L MCP
NOHINMEEFEBICFEEDLD oD, ThHELT A ZIVICITHETE =,

A ZIWVHIDNS R T ¢ BAENZ I ID23 DI AEER B IC AR R 5 2 ERk D > 2

@ C0D (Closed Orbit Distortion) WIEDEDHD R Y F 1 &4757= (2000 Jan. 0:
00-9:00) o

2.2 BL1YA I

E—LAZ o1 FR% (SRERE. YaE. Il RE) 0o =DIc H R DI Z 2k
IV ERDED AR R MIVDBEIE S Nz EDBREIXIINIBLEEARBRETH 2
DR ENI=,

RELFERRRT —> a3 > TR BN E AN ZHETONERD =D OHE
KBRPITObhiz, EYWEHNERIFT—SalicBWITREFIAL ks
(SLEEPERS) DA ER ST,

BL23SUDKI D T D IASRI L — P — & LT, BEIEZE IV — 7O K. HRID
K& DHBETFETHE KRE - PJIIF =0 TP I BDNEXAFS EER & XNCD (X-ray

_9_



This is a blank page.




JAERI-Tech 2001-043

Natural Circular Dichroism)SEBR) 29T o7z, Figure 2. 2. 1 (a) 2. /X2 IN—
WCE—ALS A UBEEZHBEALUTCWAETFETRT .

Kz HIEFEHARATO KM - IO F — LI X b KAHS M A F > O HIRINEER
DPRIBIZCTIT Oz COERF—LIZEBISASPring—8odA4 bRy vz

Figure 2.2.1 (a) JASRI Users from Nakagawa Laboratory of Kobe University (2000 Feb. 26). (b)
Giving accounts of BL23SU for the group of inspectors (2000 Feb. 8).



This is a blank page.




JAERI-Tech 2001-043

WU BL23SUSERRAIHAIC 7 o > b NERADSE. BL2SUDOEBRE S DB _FIFED
ZLOEHBHENZENTND DD ERIZE— L5 1 > Ol d &TE T
Nize CORBMITREDONELBE L TEHERERTH > 7205 BLIISUDIEAEE L &
HBRDINT7 4 — > I & D EERIZKII U= (Oura et al. Phy. Rev. A63, (2000)
0014704 ),

L2 LA HICIREMANSBIEMEERICL BB ITbNE. K0 SicbrE
2 BL23SUDRE R, HXes. REMLEERI S —> aL, EYBHERIS—L g
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Figure 2.2.2: (a) Central Control Room. (b) Gathering in front of the monitor CRT of rf-
BPMs.
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Figure 2.3.1: (a)At CCR, Data from rf-BPM. (b) PHS trigger system at BL23SU.
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Figure 2.3.2 (a) The phase shift and gap positions of ID23. The relative photon beam
positions in (b) vertical and (c) horizontal of BL11XU, BL39XU, and BL47XU during
the phase and gap changing of ID23. The XBPM sampling rate was one point per 6 sec,
while for gap and phase of ID23 sampling rate was 1 point per 10 sec.
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Figure 2.3.3 The variation of photon beam position in horizontal (a) and vertical (b)
simultaneously observed at BL11XU, BL39XU, and BL47XU using the PHS trigger system
with ID23 phase shift drive at gap of 36 mm and 60 mm. Sampling rate was 1024 points
per 17 sec. Solid lines indicate the phase poison of ID23.
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Figure 2.4.1: Snapshots form BL23SU banquet at SPring-8 canteen (2000 March 13).
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Figure 2.4.2 Gas phase photoionization experiments were performed at BL23SU (RI section) at
SPring-8 (2000 Feb. 8)..
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Figure 2.5.1(a): Document 1 for TACHIAGE-KAIGI (2000 May 9)
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Figure 2.5.1(b): Document 2 for TACHIAGE-KAIGI (2000 May 9).
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Figure 2.5.1(c): Document 3 for TACHIAGE-KAIGI (2000 May 9).
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Figure 2.6.1: Result sheet for BL23SU radiation survey.
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Figure 2.6.2 : Si 1s photoabsorption spectra of Si(001) substrate. Silicon oxide
thin film on the substrate was formed by wet-chemical treatment using NH,OH.
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Figure 2. 7.1 : Schematic illustration of the MCD measurement control system at the
BLZ3SU with ID23 at 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.
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Figure 2.8.1 : Spring-8 soft x-ray beamline tour on XAFS11 (2000 July 30).
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Figure 2.10.1 N, gas 1s absorption spectrum taken with the combination of M2 and 600
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Figure 2.10.2 : Snap photo from the 4 th Spring-8 simposium (2000 Oct 20).
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Figure 2.11.1 (a) Servomotor for ID23 phase shift. (b) Study of vibration from the motor.
(2000 Oct.).
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Figure 2.12.1 : The spot size measurement chamber was set on the beamline. (2000 Nov.J.

Figure 2.12.2 : The new chamber and electronics.
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Figure 2.13.1 : Image of the beam spot taken at the spot size measurement chanber. (2000
Dec.).
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Figure 2.14.2 : Cross section of the new ID chamber.

Figure 2.14.3 : Instaration of the new ID-chamber promoted by IHI. (2000.12.26).
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Figure 2.14.4: (a) 36 mm gap chamber and the downstream STMs. Thickness is 28.5 mm (2000
Oct.). (b)25 mm gap chamber and the downstream STMs. Thickness is 19 mm. (2001 Jan. 13).
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Figure 2.14.5 : (a) 36mm gap chamber and the long coil (2000 Oct.). (b)25mm gap chamber

(2001 Jan. 13).Long coil of 36mm chamber was taken away. The yellow box by APPLE-2 is a
laser sencer box.
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Figure 2.14.7 : Minimum gap distance 25 mm after the new ID chamberinstallation (2001
Jan.13).
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Figure 2.14.8 : Vibrometarsensor box for ID23(2001 Jan. 13).
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Soft X-ray Beamline Specialized for Radioactive Materials Equipped with Variably-polarizing
Undulator, A. Yokoya, T. Sekiguchi, Y. Saitoh, T. Okane, T. Nakatani, T. Shimada, H.
Kobayashi, M. Takao, Y. Teraoka, Y. Yahashi, S. Sasaki, Y. Miyahara, and T. A. Sasaki, J.
Synchrotron Rad. 5, 10 (1998).
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S. Sasaki, K. Kakuno, T. Takada, T. Shimada, K. Yanagida, and Y. Miyahara, Nucl. Instrum.
Methods A331, 763 (1993).; S. Sasaki, K. Miyata, and T. Takada Jpn. J. Appl. Phys. 31, L1794
(1992).
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Construction of JAERI Soft X-ray Beamline for Actinide Materials, T. Nakatani, Y. Saitoh, Y.
Teraoka, T. Okane, and A. Yokoya, J. Synchrotron Rad. 5, 536 (1998).; Rk XfEE—L> 1 >
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First results from the Actinide Science beamline BL23SU at SPring-8, Y. Saitoh, Y. Teraoka,
A. Agui, A. Yoshigoe, A. Yokoya, Nucl. Instrum. Methods (2001), to be published.; Silicon
and oxygen K-edeges x-ray absorption spectra of chemical treated silicon substrates, A.
Yoshigoe, A. Agui, Y. Saitoh, T. Nakatani, T. Matsushita, and A. Yokoya, J. Synchrotron Rad.
8, 502, (2001).

CEKRBLEERRAT—Tar>

Construction of surface reaction analysis apparatus and its application to initial oxida-
tion of silicon surfaces, Y. Teraoka, A. Yoshigoe,JAERI Kansai Annual Report, (2000) ;
KERGOTEBOREL Z0 Si(001) RAE OB BRI ~OIGH., FRAR, SHER, £
7, JAERI-Tech 2000-080.; Design of surface chemistry end-station of BL23SU in SPring-8
Y. Teraoka, A. Yoshigoe, Jpn. J. Appl. Phys. 38, Suppl.38-1, 642-645 (1999).

<EYBHERT—Yar>
EPR sespectromaer Installed in a Soft X-rayt Beamline at SPring-8 for Biophysical Stud-
ies, Akinari Yoyoya and Ken Akamatsu, Nucl. Instrum. Methods (2001), to be published
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First Oparation of Circular Dichroism Measuremtns with Periodic Photon-Helicity
Switshing by a Variably-polarizing Undulator at BL23SU at SPring-8, A. Agui, A.
Yoshigoe, A. Yokoya, Y. Saitoh, Y. Hiramatsu, T. Shimada, T. Nakatani, T. Matsushita,
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Kudo, K. Satoh, S. Wu, H. Ohkuma, Rev. Sci. Inst. to be submitted.
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Commissioning of surface chemistry end-station in BL23SU of SPring-8
Y. Teraoka and A, Yoshigoe
Appl. Surf. Sci. 169-170 (2001) 738-741.

X-ray absorption near edge structures of DNA or its compornets around the
oxgen K-shell edge

K. Akamatsu and A. Yokoya
Radiation Reserach 155 (2001) 449-452.

First results from the Actinide Science beamline BL23SU at SPring-8
Y. Saitoh, T. Nakatani, T. Matsushita, A. Agui, A. Yoshigoe, Y. Teraoka,
and A. Yokoya

Nucr. Inst. Methods, ERRIR
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X-ray absorption near-edge structure (XANES) spectral changes of 2-
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K. Akamatsu and A. Yokoya
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Oxygen K-edge X-ray absorption near edge structures (XANES) of subli-
mated films of amino acids

M. Tanaka, K. Nakagawa, T. Koketsu, A. Agui and A. Yokoya
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A. Agui, M. Mizumaki, Y. Saitoh, T. Matsushita, T. Nakatani, A. Fukaya and
E. Torikai
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A. Yoshigoe, A, Agui, T. Nakatani, T. Matsusita, Y. Saitoh and A. Yokoya
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XAS and MCD studies in Eu, Sr, Mn, ‘

M, Mizumaki, Y. Saitoh, A, Agui, K.'Woshii, A. Fujimori and S. Nakamura
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Initial oxidation of Si(001) induced by translational kinetic energy
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Photoionization of Ne®* Ions in the Region of 1s-2p Autonization Resonace
M. Qura, H. VYamaoka, K. Kawatsura, J. Kimata, T. Hayaishi, T. Takahashi,
T. Koizumi, T, Sekioka, M. Terasawa, Y. Itoh, Y. Awaya, A. Yokoya, A.
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Construction of surface reaction analysis apparatus and its applica-
tion to initial oxidation of silicon surfaces

Y. Teraoka, A, Yoshigoe

JAERI Kansai Annual Report.

Soft X-ray beamline -BL23SU- at Spring-8

A. Agui, A. Yoshigoe, Y. Saitoh, Y. Teraoka, A. Yokoya

JAERI KANSAI Annual Report,

Soft x-ray beamline -BL23SU- at the Spring-8
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The 11th International Conference on X-ray Absorption Fine Structure
(2000, June)

Silicon and oxygen K-edeges x-ray absorpiion spectra of chemical treated
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Soft x-ray absorption spectraof limenite family
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