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SRRSO ek
BL DGR | 1997 1998 1999 2000 2001 2002 2003] 97-03
1 A |crystal structure anal. B 2 5 6 2 0 2 2 19
1 B |powder diffraction B 0 2 7 12 5 11 9 46
1 C |VUVSX photoelectron spectroscopy B 0 0 2 15 10 1 4 32
2 A [SX spectroscopy 8] 4 2 4 1 1 0 3 15
2 C |SX spectroscopy 8] 3 2 1 6 4 6 6 28
3 A |diffraction and scattering B 1 18 12 21 18 13 8 91
3 B [VUVSX spectroscopy B 11 9 15 9 2 3 4 53
3 C |X-ray optics development, magnetic Bragg scatt. B 3 1 3 0 3 2 0 12
4 A [trace element analysis, microprobe B 15 20 19 13 14 12 11 104
4 B |microcrystal, powder diffraction B 13 11 9 4 14 3 2 56
4 C |[diffraction and scattering B 6 8 13 13 7 17 11 75
6 A [macromolecular crystallography B 40 37 62 36 40 32 23 270
6 B |macromolecular crystallography (SBSP) B 29 19 38 18 9 11 5 129
6 C [macromolecular crystallography (SBSP) B 4 6 1 3 1 0 0 15
7 A [SX XAFS, XMCD, XPS(RCS) B 1 3 1 2 6 7 7 27
7 B |XPS, ARPES (RCS) B 0 3 1 0 3 1 0 8
7 C |XAFS, scattering B 70 50 57 40 41 24 18 300
8 A [SX spectroscopy (Hitachi) B 0 1 0 0 0 0 2 3
8 B [XAFS (Hitachi) B 0 0 1 1 1 0 0 3
8 C |tomography, microscopy (Hitachi) B 1 3 2 2 0 0 2 10
9 A |XAFS B 0 0 2 9 25 23 30 89
9 C |SAXS, diffraction, DXAFS B 1 1 3 4 7 6 7 29
10 A |diffraction and scattering B 6 10 6 10 7 4 0 43
10 B |XAFS B 74 45 58 46 49 47 39 358
10 C |SAXS B 16 25 29 16 22 19 15 142
11 A |SX spectroscopy B 5 7 9 7 7 5 8 48
11 B [SEXAFS, SX spectroscopy B 22 11 17 6 5 3 8 72
11 C |VUV spectroscopy B 1 6 9 6 6 5 3 36
11 D |XPS B 2 6 7 1 0 5 2 23
12 A gggizzﬁgg(rzl()zs;lon of VUVSX optical elements, SX B 3 ) 4 ) 4 7 1 23
12 B [VUYV high-resolution spectroscopy B 3 2 0 5 2 3 3 18
12 C |XAFS B 11 16 30 19 28 15 21 140
13 A |high temp DAC MPW 0 1 0 4 4 6 7 22
13 B |XAFS, diffraction MPW 10 11 11 12 8 8 10 70
13 C |XPS, SX XAFS U 8 3 4 4 6 2 3 30
14 A |crystal structure anal. vw 10 15 14 15 13 3 3 73
14 B |high precision optics \AV 7 8 9 11 8 5 8 56
14 C [medical, high pressure MAX-III VW 13 16 7 9 12 18 2 77
15 A |SAXS B 26 24 26 19 20 19 21 155
15 B |topography, magnetic scat., surface dift. B 2 8 9 9 8 7 6 49
15 C [high resolution diffraction B 8 12 8 13 18 7 7 73
16 A |versatile MPW 3 7 6 4 6 13 7 46
16 B |SX spectroscopy U 2 3 6 8 6 8 12 45
17 A | XAFS (Fujitsu) B 4 1 2 2 3 0 1 13
17 B [photochemical vapor deposition (Fujitsu) B 0 0 0 0 0 0 0 0
17 C |GIXD, XFA (Fujitsu) B 1 2 3 0 0 0 0 6
18 A |ARPES (ISSP) B 9 9 9 3 4 11 4 49
18 B [macromolecular crystallography B 23 18 49 28 27 38 22 205
18 C |DAC B 10 12 10 9 20 11 8 80
19 A |spin-resolved PES (ISSP) U 6 9 4 1 4 6 1 31
19 B [spin-resolved PES, SX emission (ISSP) U 9 10 2 6 7 6 2 42
20 A [VUV spectroscopy B 5 4 7 1 2 5 6 30
20 B |versatile (Australia) B 0 0 1 0 0 0 1 2
27 A |radiation biology, XPS B 8 6 9 10 9 6 3 51
27 B [radiation biol., XAFS, diffraction, scattering B 3 4 10 5 5 7 5 39
28 A [VUVSX spectroscopy with Circularly polarized SR EU 2 7 4 3 3 4 0 23
28 B |XMCD EMPW 5 3 5 5 4 3 1 26
NE1 A [Compton scat., Angiography EMPW 5 7 6 4 6 0 0 28
NE1 B |VUVSX spectroscopy with Circularly polarized SR EU 3 3 3 3 3 0 0 15
NE3 nuclear resonant scat. XU 1 4 0 3 0 0 0 8
NES5 A [medial applications B 9 8 4 5 6 1 0 33
NES5 C [high pressure (MAX80) B 6 8 1 2 6 12 3 38
Photon Factory total 511 499 565 476 515 417 385
cf. SPring-8 total 60 97 178 364 347 298
cf. ESRF total 484 478 812 882 1229 1143 1251
cf. APS total 48 113 224 407 480 530 564
cf. ALS total 342 301 345 338 387 330 333
cf Elettra total 172 188 203 179
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X-ray Non-reciprocal Directional Dichroism

ARIMA Taka-hisa!?, KUBOTA Masato'3, TOKURA Yoshinori'*°, SAWA Hiroshi?

'ERATO, Japan Science and Technology Agency, *Institute of Materials Science, University of Tsukuba,
3 Institute of Materials Structure Science, “National Institute of Advanced Industrial Science and Technology,
SDepartment of Applied Physics, University of Tokyo
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THIMELNEE A

W, EEO V)V — T M R EIA T H
% GaFeO, I D W T X #RIEHM W 77 17l — 4 P (Xoray
Non-reciprocal Directional Dichroism; XNDD) 7% I i& § %
CTEICHIIL X Uie, ZOREHR, XNDD (3 A i 4
DOHD A Z)VE—RAY FOKRMIZMIEL TS L
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Figure 1 Left figure schematically shows a magnetic moment (an
arrow) at a site displaced from the inversion center (a cross).
Right shows toroidal (a circle with an arrow) and a magnetic
moment at the center. The both become identical in the
small-displacement limit.
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Figure 3 Crystal structure of GaFeO,. Small solid circles: oxygen.
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occupied by Fe, and vice versa. Spin moments on Fel and
Fe2 sites are antiferromagnetically aligned below 7¢c~205 K.
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Figure 5 Spectra of x-ray absorption and x-ray non-reciprocal
directional dichroism in GaFeO,. (Excerpt from Ref. [4])
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Figure 6 Energy diagram of x-ray non-reciprocal directional dichroism
in GaFeO,. (Excerpt from Ref. [4])
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Structural Fluctuation of Supercritical Fluids obtained by Small-angle X-ray Scattering

Asako Ayusawa ARAI, Keiko NISHIKAWA

Division of Diversity Science, Graduate School of Science and Technology, Chiba University

1. FL&IC

HEESRAGEE Ok L 135, ZohEx Bl
DRI HIE T & 2 8AENREE E U CERZRED TWY
%o HEFER KD & @il - mRERIC B B R T,
SUBARERRS 72 P10 371 B RS 2 s i D DIAHIFRIC DTz > T
BB ENTES, Ihbb, HEOMBELLTE
EnzYtchdniE, MIKROBIREZET S LT
YitEAE 7 IS HIE© & 2 BRIk O~ 7 oWtk N
KR EWADOHRINMEEZ R I I8 5 LIV TEDD,
WS RGEE TlE, Gibbs DHHIRIVF—D 2 R E L
MDD 2 YBED, ZFNE CIEFIIH T E RWERR
REZENZTZHTEHMENTVS, TDX D HBEEFR
RORRMEE, ZORE—GaFofmeECEEL TS
TEMEEHLMC > TE e, N —20 Tz R
LM TS EREE EMERT 2T %,

— B RIBEESRIADD 5 ERGEICET 215, /M
X HREGEL (SAXS) RERIC K > THROLNBZ EHEED ST L TH
BEEREE S IC K> TERMICHL S T &N TE BT,
MEZEELE WEICK > TEER Th 2R IRAEIC f#
B, F I X2 IES U T/ MR 80 % BELAEE 2 I E
FTHUT R, L LEDNS, HBERRAOD S TREIEE,
ICHELL IR T XETHIRENE D> TLES &, ZDkk
FIEARELENLTLE S, THic, ERlicbiz> Tl
FESLIRRE R LB IR % T LIZIERICINIETH % 729,
HIE IO NET N RS RV, BEDD, 1<
DO OFPEIC DWW THEFLE S % Table IC 281 F Tz, KTz,
FHENC B 210 5 EREEDIR 2 FE N Z INHRICIEZ 7281
&, R REAIZEIREEISHT 2 RMINIE B WilliE
M) MRETH D, TOXIEEMNZ2EET S L, iR
FAAD SAXS HERIC B TIE, BEHEOF DA R R T
B3,

A BEEFFRORNE & Z ORGSR TH % 0 757

Table Critical constants for some neat substances.

Substances T,/K P_/MPa p. !/ gem?
Co, 304.1 7.377 0.468
CHF, 299.0 4.816 0.528
CH, 282.4 5.042 0214
CH, 562.2 4.898 0.304
H,0 647.1 22.06 0.322

MORG—ZIC 2+ 5, i 2 TE . ARTIE,
¥9 EEDSE ] > [HERENEE OBESZFHIAT %, X
5T, EHE% F LT SAXS EHERICDOWTY > )Lt
ZHUDICHEN L, BIZIC, SAXS HEr L BUPEIEN SR
ONIAERZH DT, MK LIS 2 BERRR A DR R
M5 TROEDORGRE X U 5 TREE OYIE RIS D
W%,

2. FG—IBENEENGRE

Fig. 1 IEESHIRABIC B 2 7010 D & B B 351
BAF YT ay FBERNIORT, AALTRENS DT
D, IR —LIRETHHLTVE DN BES
S, Fio, B TOEBREICHEHT S L, FFEOREE,
REDB 2R FRAADEMIC T LTV 5, i
BRSO IR DORBE DRI, TREGEW S E ], THRAGEY A
ADYFAZ—ER], HBH5VE TRFEESM] & &,
WHEFIC KD, ERETE, H2VEEHAT—LDE
WICKDRRRZBETERIIENTWSD, EIBic, D
KOICENTZRTIE, T OFITHHAIRGE > MG 2 R
Zo5L 9B LICHEVERIIEL, HTHNZTOEX
ERMICKRHTZTEDNKOAEANTH S EEZBNS,
B3 MEED S E ] & THHBEIEE S O - DOYFRICH
H U TSR DOREST 217> T E e, HED 53
TG FEN S DT NOBSNN S, T/ AHBIHRE D 74
BROREEDHHOBIRNS, 5 ERERERNICE
LT3,

Figure 1 Snap shot of the molecular distribution in a supercritical state.
Circles indicate molecules.
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Figure 3 Behavior of the density fluctuation of supercritical H,0 on the
p — T phase diagram. Solid and broken curves represent the
critical isochor and the ridge, respectively.
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Figure 4 The comparison of the density fluctuations among CO2 (A),
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Figure 5 The comparison of the correlation lengths among CO_( A ),
CHF  ( O), CH, (%), CH,( @ )and HO()atT =1.02,

1.04 and 1.06."

E—T % T &% SAXS HERTHRANHL M L TE T,
Fig. 4 & Fig. 51T SAXS FE# 515517z CO, [6 - 8], CHF,
[3. 8], C,H, [9], C;H, [10], H,O [8, 11] D& WD 5 E & MBI
Bt DR AT 2R T

T, HED S XTDNOYEE & BARMROBFRZIRS L
BbEd L, TNODORE SN R OB 2R L
JIELTWE T ENHSNICE > T2 [12, 131, BRI, 1L
TD@ED ThH 5,

1) EHHR T, Gibbs DHM I3 IVF—D 2 RiYs &I
BEEL U 72 Rl & %, Bl 2L, FRE, FiR
FERES, 0 BIVERL, B, BMRERZ E Oz
RiFBLHhTESD,

2) IBMEOZALRIZ, B ETHRKAICES, 3§45
EARRRZ 3 & U CIERICTAME O K T IxfE i & IA R
JED/NE XA TN B,

3) HEESRA A E UTRIOZITo 12858, 2 DK
IS CHEERORRAITERRLICH S,

F7z, DRz eid, BEOS X 2Z0E £
PR CICEEMATHERD D,

R U7z5Ri3, RARMRISBEEFRAEEIC B 2 5o
BRYURTH B T EERURL TV 5, RO YRR 2 20k
DI ZHSEMNCT 728, &5V ULERZHEDTHE I,

P-THK FICEBMZH< &, AU TR E 7
BHHEMTDEMN D, Fz, Van der Waals JREE S FEE FH UL
THED D EDRBRZMITINCNTRL, ZOYHL
IREMEER UTASR, BRI Gibbs HHI R ILF—D

FOL DS 5

TRTOD 3 ROMIED 0 L2 HOHPITH D, FEEN
KBS TRMIHEHR E D EMCDEN>TNB T &
MIASMT TR - Tz [14], KUEIHERD R S TN, &
SRR Tl & Z D BN TN E VS DIF, BEFSLUR
DOKIRIAFRMHE OV O 5E X TEREHRTH
%, R, HERMERIC BT A KR OR S0 T
HY, XOKUANZRRE & K O RANR OB AR & &
ZABTENTES,

FHEEREEE ¢ DD & BIROBREEZE A THEL I, ¢
WHANC D THRAERDORKEIZELTVE LT B L, B
WK D & EEENTZ OEMHADTZD1E, HEHHEM
TRILEDDDE TR FEARDOREIINWNELL Lo T
HTEICHEOFIELTLE S, HiF, XHUIETHRLEEIC
Ko THELEN BTz, ZOMHE L, (KEEIRREICE T %
DFEEK L mEEIREBIC BT 52440 (void), DF %k
DEMRICH 2 K 5 B _DDOFRZHHELHEE TRAIT 5 C &1
TERV, Ko T & IFHIERPMCBT 2HELAORE E 2
KELLCTHL, KBENTIED THERAED, SEEN TR
L EEEA L BRI T T N TES, BIRETE, 57H
FENNT 5B B 22/ & void DRI K > THRE->THED,
ZOHHEKLD void D HD BUFENRKENEGIE T&UAR ]
R0, BTN EHDBZURBEBNRKEVEGE TRAN] &
BB £z, XK &> TREMMRE, D TFHEAKRONmHE
void DRTADR BN DN B IRETH S LWV A B,

JIT, ARSI SRS E O BEREENANTHhS C
CICDWTHENT %o A THFSBL ORI, 2=
MZWE L void I T 1250, ZORBEILERND 2 FE
DIC IR 2 m DD TH B LWV I REZIL Tz, TD
LG, MEOLHD B L, HBRAREE TEDRS TN
TN =" OB TH B, &L, TORHHMIEL
WETHUL, FTIURIRE BRI S O FRNARED N
LRI 52 e TE S, HFRNBIED EA > TWn<
WKHEV, T OBGEINIM L L 55, NETE TEDIRE
SMAREOIIOREER, BRSNS I, BIRUE
R EEEMREIDINTL BT &I [13],

4-2. B 5 EFREDIMEKELE

Fig. 4 & Fig. 51c/x L7z X 91, CO, CHF;, CH,, CH,,
H,0 O%Ew 5 & LAHBREEE ¢ 2 Likd 2 &, Zhool
— I NEIXIZIF—HT B D, FOMICHT 2YERFMER
Folc B ixd, TN, BEDL I T ZEZ
THERTTRTHZDICHL, SR TFORSESZKMLUT
HEEOI 2 OB TH S LIck D, ThbE, ¢
X, O EDOBHICINAT, WEDH T A XOMERE S
ATWVD, EEDLINFEICKEICH>TE, 5 TEAK
DREZFZENZMEKLT 59T A XHKAFT %, Fig. 6
W7 YA X o THIFL UT-AHBEEE ¢ /o 20", T2 T,
257 A XL LT Lennard-Jones RT > v )LDY A 278
TA=RZHNTWVD, BEDLE L o DYVEMKITFEZ
g 2 &, WEIFIEEF CHEACH D ENbh D, Bl
At U T AHBE R &/ 0 13 THRBIRDO K E X 7257 R



PHOTON FACTORY NEWS Vol. 22 No. 2 AUG.

6 I X 7.=1.02
‘ X
4 F X ’:i&"?%
X 0 : %
S CRE '
2T D i %%%X
® 3 ®
0 1 1 ? 1 1
6 [ 7.=1.04
6 2 XX
= gwwwwéaﬁx
wn 21 @&C& § ¥ X
= i
6T | 7,=1.06
x L%
SRR Sl
0 1 1 : 1 1
05 1.0 15
Pr

Figure 6 The comparison of the normalized correlation lengths among
CO, (A), CHF ( ), CH, (), CH,( @ )and H O (x)
atT =1.02, 1.04 and 1.06. i
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