
Dynamical Spin-structureFactor at small � for the

�

�

�

���

chain

Jesko Sirker

Max-Planck-Institut für Festkörperforschung, Stuttgart

I. Af�ec k, R.G. Pereira, J.-S. Caux, R. Hagemans, J.M. Maillet, S.R. White

R.G. Pereira, JS, et al., PRL 96, 257202 (06)

JS PRB 73, 224424 (06)

R.G. Pereira, JS, et al., JSTAT P08022 (07)

UNSW 27.9.07 – p.1/19



Topics

The model

The spin-structure factor at small �

The spin-lattice relaxation rate

UNSW 27.9.07 – p.2/19



A realizationof a spin chain: Sr� CuO �
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The -model: A theoretical model for 1D spin systems
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at small � for the -model
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are called form factors; can be calculated for �nite chains by BA
(Biegel, Karbach et al. 02,03 ; Caux et al. 05)

Calculation of by �eld theory methods and Bethe Ansatz
(Pereira, JS et al., PRL 96, 257202 (06), JSTAT P08022 (2007))
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Field theory: Luttinger liquid physics
Low energies � linearize dispersion around Fermi points + continuum limit
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Luttinger liquid description
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Beyond the Luttinger model
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High-fr equencytail
Perturbatively from the Luttinger model plus irrelevant operators: (
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Lineshapeand EdgeSingularities
Lineshape obtained from factors calculated by Bethe Ansatz for
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Spin-lattice relaxation rate in Sr 9 CuO �

Nuclear spin relaxes due to hyper�ne interaction:
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Spin-lattice relaxation rate in Sr 9 CuO � (II)
Experiment:
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Spin-lattice relaxation rate in Sr 9 CuO � (III)
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