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CMR - colossal magnetoresistance

Magnetoresistance of
thin films first reported
in 1993 (Chahara; von
Helmot)

Very large
magnetoresistance
reported by Jin in
1994 colossal
magnetoresistance

14
10

p (€2 *cm)

o N BB OO

Lay3Cay,3MnO4 Film

P PeT
AR/
— AR/

La-Ca-Mn-O Film  Fo=1.35MQ

o at77 K p0=11.GQ'Cm
ReT = 1.06 kQ

6 Tesla, 77K

=9.1mQecm
HGT ~ 127000%,
Ho ~99.9% for

S. Jin et al., Science 264 413 ('94)



Temperature (K)

Manganites - phase diagram

Interplay of spin, charge, and lattice degree of freedom
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Phase separation? Intrinsic or

extrinsic?
¢ La,,Sry,;MnO; 500 x 500 nm? ¢+ La,,;Ca,,; MnO; 670 x 670 nm?
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La ;, Sr . MnQ, phase diagram
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Evolution of New Magnetic Region near Artificial Grain
Boundary La, , Sr,;MnO,




Gradient of T, away from grain boundary
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X-ray Microprobe at the APS
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Strain measurement across the grain boundary
(featured in Physics Today Jan. 2003)

(002) reflection

bulk lattice constant
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Strain dependence of T_ at grain boundary
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Summary

First explicit demonstration of effect of lattice
on the magnetic properties on a mesoscopic
length scale via MFM and x-ray microscopy
on same sample

Can explain phase coexistence in manganites

Wealth of problems in strongly correlated
electron systems exist where xrays will play a
big role
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