Investigation of spin systems via ab Initio
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c) Goals and work program
1) QMC equilibrium crystal structure and phonons
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a) Achievements
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v 1D diamond chain with AFM couplings 7704

v/ Concomitant structural and magnetic transitions ;] * Perturbation theory for a 3-band model of a CuO, plane in the cuprates
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« Superexchange as a function of doping-induced inhomogeneities
* Relates to STS measurements on the cuprates’ surfaces

* Results qualitatively depend on the complexity of the model — importance of

. _ _ ligand atoms (oxygen)
a) ACh|evementS DFT StUd|eS Of Copper ha|ldeS e DFT used to parametrize the Hubbard model

* Electronic structure of end members
e Structural relaxation

v Equilibrium crystal sructure depends on the DFT approximation used b) Goals and work program
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« Advantages:
v Efficient, expecially for evaluating interactions with phonons (avoids
lengthy ab initio calculations)
v Flexible (accuracy is controlled by the expansion order, number of
parameters, etc.)
v Model parameters are provided by ab initio calculations

20K

« Spin superexchnage for end members:
v’ Strong bond-geometry dependence

Copper halides and azurite
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