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X-ray magnetic diffraction, absorption and emission
measurements are made on advanced magnetic materials with
novel properties. Both the instrumentation on the SPring-8
machine and our sample environment equipment are the
apotheosis world-wide, and they are used to provide
information on materials of interest that is not obtainable at
other facilities.  International collaborations include searches
for and investigations of new magnetic materials. Additionally,
through collaborations, state-of-the-art theoretical work is
applied to the interpretation of the measurements.
Complementary use of other techniques, such as electron spin
resonance and neutron scattering, is in progress.  With the
combined studies, experimental and theoretical, we understand
guantum phenomena in magnetic materials and identify new
ones.

We have been successful in observing a giant
magneto-volume effect in alpha phase solid oxygen which
amounts to about 1% at 7.5 T. This result provides an
evidence that the spin-dependent inter-molecular force plays an
important role in stabilizing the crystal structure of solid oxygen.
We have successful in growing single crystals of a spin-ladder
material, Na,Co,(C,04)3(H,0), and measured the magnetic
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susceptibility. ~ We find that the susceptibility becomes
temperature independent below about 5 K, contrary to the
expectation for a spin-ladder material. From this observation
we find that the material is situated close to the quantum critical
point separating the spin-liquid and Néel ordered phases. We
also find that the material is the first spin-ladder with uniaxial
anisotropy.

Research Subjects

1. X-ray magnetic scattering, absorption and emission
measurements on quantum magnets

2. Search and synthesis of new magnetic materials

3. Theoretical studies on x-ray magnetic scattering, absorption
and emission

Staff

Head
Dr. Koichi KATSUMATA

Members
Dr. Yoshikazu TANAKA
Ms. Akiko KIKKAWA

Visiting Members
Prof. Kichizo ASAI(Dep. Appl. Phys., Univ. Electrocommun.)
Prof. Masayuki HAGIWARA (KYOKUGEN, Osaka Univ.)
Dr. Zentaro HONDA (Fac. Eng., Saitama Univ.)
Prof. Hidenobu HORI(JAIST)
Prof. Takeo JO (Grad. School, Adv. Sci. Matter,
Hiroshima Univ.)
Dr. Shojiro KIMURA(KYOKUGEN, Osaka Univ.)
Prof. Koichi KINDO (ISSP, Univ. Tokyo)
Prof. Shunji KISHIMOTO (KEK)
Prof. Masahumi KOHGI(Grad. School Sci.,
Tokyo Metrop. Univ.)
Dr. Emilio LORENZO(CNRS, France)
Prof. Stephen W. LOVESEY (RAL, UK)
Dr. Danny MANNIX (ESRF, France)
Dr. Yasuo NARUMI (ISSP, Univ. Tokyo)
Prof. Toshiro SAKAKIBARA (ISSP, Univ. Tokyo)
Dr. Susumu SHIMOMURA (Fac. Sci. Tech.,
Keio Univ.)
Dr. Urs STAUB (PSI, Switzerland)
Dr. Hiroyuki SUZUKI (Nanomat. Lab., NIMS)
Dr. Yoshikazu TABATA (Grad. School Sci.,

Osaka Univ.)
Trainees
Mr. Makoto KAWAUCHI (Grad. School Sci.,
Osaka Univ.)
Publications
[ 1

Katsumata K. , Kimura S. , Staub U. , Narumi Y., Tanaka Y. ,
Shimomura S. , Nakamura T. , Lovesey S. , Ishikawa T. , and
Kitamura H. : "The giant magneto-volume effect in solid
oxygen", J. Phys.: Condens. Matter 17, L235--L239 (2005).

Katsumata K. , Kikkawa A. , Tanaka Y., Shimomura S. , Ebisu

S., and Nagata S. : "Synchrotron X-ray Diffraction Studies
of aGd,S;", J. Phys. Soc. Jpn. 74, pp.1598--1601 (2005).
Tanaka Y., Katsumata K. , Shimomura S. , and Onuki Y. :
"Manipulating the multipole moments in CeBg by magnetic
fields", J. Phys. Soc. Jpn. 74, pp.2201--2204 (2005).
Hannan A. , Kawana D. , Kuwahara K. , Kohgi M., Narumi Y. ,
Tabata Y., Shimomura S. , Tanaka Y., and Katsumata K. :
"Study of High-Field Magnetic Phases of the
Low-Carrier-System CeP by Synchrotron Radiation X-ray
Diffraction”, J. Phys. Soc. Jpn. 74, pp.2301--2309 (2005).

Matsuda M. , Kikkawa A. , Katsumata K. , Ebisu S. , and Nagata
S. : "Neutron diffraction study of aGd,S;", J. Phys. Soc. Jpn.
74, 1412--1415 (2005).

Kikkawa A. , Katsumata K. , Honda Z. , and Yamada K. : "The
magnetic property of a uniaxial spin-ladder material
Na,Fe;(C,04) 3 (H,0),", J. Phys. Soc. Jpn. 74, 2687--2690
(2005).

Zheludev A. ,Grenier B. , Ressouche E. , Regnault L. -.P , Honda
Z., and Katsumata K. : "Half ordered state in the anisotropic
Haldane-gap antiferromagnet Ni(CsD14N2) 2N3 (PFg)", Phys.
Rev. B 71, 104418-1 - 4 (2005).

Staub U. , Scagnoli V., Mulders A. , Katsumata K. , Honda Z. ,
Grimmer H. , Horisberger M. , and Tonnerre J. : "Orbital and
magnetic ordering in LagsSr1sMnOy studied by soft X-ray
resonant scattering"”, Phys. Rev. B 71, 214421-1 - 5 (2005).

Fernandez-Rodriguez J. , Blanco J. , Brown P. , Katsumata K. ,
Kikkawa A. , Iga F. , and Michimura S. : "Experimental
evidence of noncollinear magnetism in gadolinium
tetraboride", Phys. Rev. B 72, 052407-1 - 4 (2005).

Honda Z. , Katsumata K. , Kikkawa A. , and Yamada K. :
"Thermodynamic properties in the approach to the quantum
critical point of the spin-ladder material
Na3C02(Czo4)3(Hzo)2", Phys Rev. Lett. 95, 087204-1-4
(2005).

Mannix D. , Tanaka Y., Carbone D., Bernhoeft N. , and Kunii
S. : "Order Parameter Segregation in Ceq;Lay3Bs:4f Octopole
and 5d Dipole Magnetic Order", Phys. Rev. Lett. 95,
117206-1 - 4 (2005).

Lovesey S., Balcar E. , Knight K. S. , and Rodriguez J. F. :
"Electronic properties of crystalline materials observed in
X-ray diffraction”, Phys. Rep. 411, 233--289 (2005).

", SPring-8

10, No. 5, pp.346--350
(2005).
[ 1
(2005) .
Oral Presentations
( )

Tanaka Y ., Inami T ., Lovesey S. W ., Knight K. S ., Yakhou
F ., Mannix D ., Vettier C ., Kokubun J ., Kanazawa M .,
Ishida K., Nanao S ., Nakamura T ., YamauchiH .,
OnoderaH ., Ohoyama K . , and Yamaguchi Y . : "A
resonant x-ray scattering study of antiferroquadrupolar
ordering in DyB,C,", Neutron and Synchrotron X-Ray
Scattering in Condensed-Matter Research , (Paul Scherrer
Institute), Villigen , Switzerland, Aug. (2002).

Katsumata K . : "Synchrotron X-ray diffraction studies under
extreme conditions", 25th Anniversary of Condensed-Matter
Theory at I1SIS and the Rutherford Appleton Laboratory ,

17



(Rutherford Appleton Laboratory), Abindon , UK, Apr.
(2005).

Katsumata K . : “An over view of the research activity at the
Quantum Magnetic Materials Research Team of RIKEN",
Magnetic Materials Research using Synchrotron X-rays and
Neutron Scattering , (Oviedo University), Oviedo , Spain ,
May (2005).

Lovesey S . : "Calculations of x-ray diffraction performed at the
RIKEN Harima Institute”, Magnetic Materials Research
using Synchrotron X-rays and Neutron Scattering , (Oviedo
University), Oviedo , Spain, May (2005).

Tanaka Y . : "Direct observation of multipole moment ordering in
rare-earth compounds", Magnetic Materials Research using
Synchrotron X-rays and Neutron Scattering , (Oviedo
University), Oviedo , Spain, May (2005).

Narumi Y ., Kikkawa A ., Katsumata K . , Honda Z . , Hagiwara
M ., and Kindo K . : "High field magnetization process of a
pyrochlore compound Gd,Ti,O;", 24th International
Conference on Low Temperature Physics (LT24) ,
(Department of Physics and University of Florida), Orlando ,
USA, Aug. (2005)

Narumi Y ., Kawauchi M ., Hagiwara M . , Kikkawa A . ,
Tanaka Y ., Katsumata K ., Staub U ., and Kindo K . :
"Development of a split-pair pulse magnet for X-ray
diffraction studies", Physical Phenomena at High Magnetic
Fields -5, (National High Magnetic Field Laboratory),
Tallahassee , USA, Aug. (2005).

Tanaka Y ., SeraM ., Tabata Y ., Shimomura S ., Kikkawa A . ,
Katsumata K ., Iga F ., and Kishimoto S . :
"Incommensurate and commensurate quadrupole orders in
Ceo7Pro3Bs", 3rd Hiroshima Workshop “*Novel Functional
Materials with Multinary Freedoms" , (JSPS and others),
Higashihiroshima , Nov. (2005).

( )
, , - "Ceo7ProsBs
60
, , 3 (2005).
Hannan A . , , f ,
"CeP X
60 , , 3 (2005).
" a6d,S;
60 , , 3 (2005).
: aGd,S; X
60 , » 3
(2005).
, . ErNi,Ge,
60 , , 3
(2005) .
s 60 , , 3
(2005).
s s X
60 , , 3 (2005).
, . X PrPb,
60 , , 3
(2005).
N X ,

. .6 (2005).

"CeBg ",
2005 , , 9  (2005).
T "GdygesCuy, (30 < X < 70) Cu
3d ", 2005 , ,
, 9 (2005).
, . CuGe0,
2005 , » 9
(2005) .
, , Staub U . - "
X " 2005
, , 9  (2005).
Na,Fe,(C,0,)3(H;0).
", 2005 , , 9
(2005) .
, : ErNi,Ge,
2005 , , 9
(2005).
Na,C0,(C,0,)3(H,0) ",
2005 , , 9 (2005).
: PF X
o, , 1 (2006).

: "Phonon Spectra of quasi-one-dimensional
Material BaVS;", High-Resolution Inelastic X-Ray

Scattering Workshop Program , , 2 (2006).
s , , Chainani A. A _ ,
, Senba Y . , Ohashi H . , : "LaNiO,
in situ X 61
, , 3 (2006).
, Lovesey S . , , ,
, , , o "CePrBg
61
, , 3 (2006).
"Shastry-Sutherland ErB,
61 ,
, 3 (2006).
HgCr,0, 61
, , 3 (2006).
s , , , Staub U . ,
X -, 61
, 3 (2006)-

17



