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Introduction

Transport coefficients ... to microscopics
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Introduction
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New materials : 5r,,Cu,,0,,

In addition to phonons, emergent particles propagate along chains and ladders (spin %
Cu?*) and participate to heat transport. k is strongly anisotropic.
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New materials : 5r,,Cu,,0,,
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Applications ?

Hot spot
Electronic component Heat is evacuated anng
Heat conductor 1D highways !!

Heat sink
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Spin chains cuprates SrCuQO,, Sr,CuQO,, Ca,CuO;

(Sr,Ca),CuO,

Regular or zig-zag Chains




Spinons in 1D chains

, : . s ical
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Spinons in 1D chains

Hlubeck et al., J. Stat. Mech. : Theory and
Experiment (2012)
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Spinons in 1D chains
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Spinons in 1D chains
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Image furnace @ ICMMO

I. Sample synthesis & characterization (ICMMO)
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Map out (Q,®) space to reveal 0

phonons ans spinons. Keep in
mind that spinons are :
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Any significant broadening? NO ...

When phonon

the 2-spinons continuum :

Any significant evolution with increasing temperature ? NO ...
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When phonon the 2-spinons continuum :

Any broadening? NO ...
Any significant evolution with increasing temperature ? NO ...
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Conclusions

» Complicated lattice dynamics, wtih avoided crossings + low energy modes, indicating that the
structure is soft in certain directions.

» These features are essentially predicted by DFT.
» NO remarkable anomalies as a fonction of temperature (within experimental resolution),
suggesting that the spin-phonon coupling is WEAK.

Perspectives

» Improve energy resolution, theoretical background for phonon linewidth ?
» Going beyond the simple expression Kmag = K| — K1
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Magnetic degrees of freedom in spin chains
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Any effect ?
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The spectral weight is anomalously
strong at low Q.

Is it related to the magnetic fom
factor ?

No definitive conclusion



