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RG methods for Quantum Chemistry

Numerical Treatment of SC systems: Where are
we?

e Powerful numerical techniques, but:

— Sensitive models, complicated phasc di-
agrams

— Uncertain models: additional terms can
have a big effect. Making models an art.

Therefore: we need to develop methods that con-
nect more directly to ab initio calculations.

e “LDA + U” models solved by DMFT or other
methods a step in the right direction.

e RG should be the basis for an ideal method.
The approach I've been taking:

1. DMRG for ab initio quantum chemistry on
small molecules

— Work up to strongly correlated systems,
check model calcs.

— Improve quantum chemistry.

2. Numerical canonical transformations of sec-
ond quantized Hamiltonians to create an RG
that can derive models.
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