Short range order and criticality ...?
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Stochiometric vs. chemically disordered alloys
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An upturn of the muon spin precession freq. below 7 and a peak in the
longt. relax. rate indicate a second freezing transition at lower temp.
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C.P. et al., Solid State Comm. 126, 47 ‘03
Eds Y.J. Uemura & A.J. Millis
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La, Sr.CuO, x=0.03
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C.P. and V. Dobrosavljevic, cond-mat/0410111



Immediate generation of a Glassy State with the first added carriers
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Is there a trend in the correlation between glassiness and charge

transport ... ?
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... and in Bi-2212
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Glass Insulator followed by Glass order coexisting with SC
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What happens above the Glass Transition Temperature?
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Therefore, charge and spin glassiness are inter-related up to
high temperatures

1. Is glassiness caused by extrinsic disorder?

2. Is there a change in the ground state separating
the system from an underdoped glassy regime

to a metal-like overdoped regime?



We dope with non-magnetic Zn*":

4 Degrades long range order (e.g. elastic incommensurate magnetic peaks are weakened)

¢ Enhances magnetic correlations (e.g. produces broadening of ©3Cu NMR spectra and
increases low energy magnetic fluctuations as detected in 3Cu spin lattice relax. rate)

¢ Suppresses superconductivity (both 7, and superfluid density)
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With 5% Zn -

Glassiness regardless of SC
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16 samples per doping
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Anisotropy
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