Synchrotron X-ray Experiments in Pulsed Magnetic Fields
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Intensive research on advanced materials has I¢ketaliscovery of new compounds with
spectacular properties driven by quantum correlagibects. Studies of these materials under
high magnetic fields are of fundamental importasaee magnetic field finely tunes the
delicate balance between different correlation a#$fe However, any realistic theoretical
model of correlated electron system in a high magrield must be based on knowledge of
the atomic arrangement because the different ictieres strongly depend on it. The
determination of the correct crystal structurehase extreme conditions is thus a prerequisite
for the validation of any model of the orderedest@td of the underlying interactions.

In the last four years, this context has motivatedintense development of x-ray techniques
under strong pulsed magnetic fields at severaleglasing synchrotron x-rays [1-4].

A portable set-up for pulsed magnetic fields depetbat the LNCMP, Toulouse, has already
been implemented on several beamlines at the EBRE.provides fields up to 30T with a
rise time of 4.5 ms. The load coil is mounted ifigaid nitrogen bath designed for x-ray
scattering experiments. The sample is mounted separate He-flow cryostat so that the
temperature of the sample can be controlled inddgaty of the high field coil.

X-ray powder diffraction experiments have beeniedrout with great success on BM26 and
ID20 using a stroboscopic method where an imagee mlatector is exposed only near the
maximum of the magnetic field pulse.

Another X-ray technique has already been combingld pulsed magnetic fields using our
mobile installation. Finite X-ray magnetic circulaichroism (XMCD) signal could be
measured on 1D24 using the CCD FReLoN (Fast ReddowtNoise) camera. This detector
allows to record spectra with high enough framegand gives the possibility to track the
evolution of the signal as a function of field sigéh during the pulse.

[1] = Y. H. Matsuda, Y. Ueda, H. Nojiri, T. TakalésT. Inami, K. Ohwada, Y. Murakami and T. Arima,

Physica B346-347, 519 (2004).

[2] = Y. H. Matsuda, T. Inami, K. Ohwada, Y. Muratd. Nojiri, Y. Murakami, H. Ohta, W. Zhang and K.

Yoshimura, J. Phys. Soc. Jpis, 024710 (2006).

[3] = Y. Narumi, K. Kindo, K. Katsumata, M. Kawal¢lC. Broennimann, U. Staub, H. Toyokawa, Y. Tanaka
A. Kikkawa, T. Yamamoto, M. Hagiwara, T. Ishikaw#, J. Kitamura, J. Syn. Ra#i3, 271 (2006).

[4] — P. Frings, J. Vanacken, C. Detlefs, F. Dud;.JLorenzo, M. Nardone, J. Billette, A. Zitoul. Bras and
G. L. J. A. Rikken, Rev. Sci. Insfr7, 063903 (2006).



