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DC superconducting magnet ;B =15 T
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We have many interesting phenomena in 40 T range.
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Miniature Pulsed Magnet and
Portable Capacitor Bank
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High Magnetic Field Experiments at SPring-8

¢Low Temperature

Closed cycle He-gas
refrigerator (T>10 K)

He flow cryostat
(Orange Cryo.) (T> 2 K)

d ¢ Detection
APD + MCS
PIN + Oscilloscope

2D detector (Hamamatsu
C7942)
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2D-detector
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EuNi,(Si, .Ge,),

Absorption (arb. units)
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XMCD
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Valence Fluctuation
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Field-induced valence transition
studied by XMCD
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XMCD , Aut (arb. unit)
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Magnetic Filed Dependence of

the XMCD intensity

Integrated XMCD peaks /_ 4 g 25
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XMCD of EuNi,P,
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Discussion

No hybridization

of the final states
by Coulomb repulsion
due to a core hole

each absorption peak
Is due to the pure state

No Eu?* component
) in the XMCD peak
defined as Eu3* XMCD

Ground state is
ol £)+ B f7) strongly hybridized
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@ c-f hybridization effect

c-f hybridi;ation — cgnduction electrons

polarized by Eu** (J=7/2) Polarization due to
J L a local Eu?* (J=7/2)
5d electrons of Eu3* (J=0) are state.

polarized by the conduction electrons
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of the c-f hybridization
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Material dependence
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DXAFS : PF-AR NWZ2A (KEK Tsukuba)

Photon Factory AR NW2A
Magnet polychromator
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High-Magnetic-Field DXAFS Study
Gate At =100 us

Pr,sCa, ,MnO; Field-induced Insulator-Metal transition
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Difference of Absorbance from [frame 3]
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the field-induced I-M transition is
detected.

Integrated intensity of the
differential spectrum (arb. units)

Magnetic field, x4 H (T)

Z. W. Ouyang, Y. H. Matsuda, et al.,
J. Phys. : Condens. Matter 21 (2009) 016006.



Development of techniques underway
¢ Pulsed magnet & Cryostat
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Summary

4 Valence selective XMCD in EuNi,(Si,_,Ge,), and
EuNi,P, were measured up to 40 T using a mini-magnet.

3 XMCD of Eu3* (J=0) possibly reflects the magnetism of
itinerant states through the c-f hybridization, while XMCD
of Eu?* (J=7/2) reflects localized states.

1 DXAFS experiment in high magnetic fields were made.
At the field-induced |-M transition of Pr,;Ca, ,MnO,,
recovering the local lattice distortion induces an
enhancement of the Mn K-edge absorption intensity.
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