


Ry ~ 1/qeTeyy
Hall Number

Fermi Surface

Luttinger count

Naive Theory says :
x_luttinger \ all x are equal S Optlcal

conductivity

fooo o(w) dw ~ Tefys

Chemical x

Various stages of naivety are best left unstated!!
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Ry ~ 1/qeTeyy
Hall Number

Fermi Surface

Luttinger count A specific theoretical

"\ model, t-t’-J model Optical

conductivity

fooo o(w) dw ~ Tefys

Chemical X Many body dressing

Input: Bare parameters t,t’,J,x . (renormalization)

Strong correlation physics makes all calculations HARD



Early effort to understand Hall constant in correlated matter:

S S, Boris Shraiman and Rajiv Singh, Phys Rev Letts ( 1993)
Introduced object

eEasier to calculate than

Ru*=limlim px(w)/ B transport Hall constant

- W—>00 -Captures Mott Hubbard
physics to large extent

Motivation: Drud i : 2
th(;(l)\;?/ Ir?gs V\r/gll inown GXY (C()) ny (O) /(1 + |C()Z')

feature

o.,.(w)=0,(0)/(1+1w7)

L
Hence relaxation time cancels out in the Hall IOXy . (0,)°

resistivity
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w> J rather than o>U!!

*Very useful formula since

«Captures Lower Hubbard Band physics. This is achieved by
using the Gutzwiller projected fermi operators in defining J's

*Exact in the limit of simple dynamics (e.g few frequencies
involved), as in the Boltzmann eqn approach.

«Can compute in various ways for all temperatures ( exact
diagonalization, high T expansion etc.....)

*\We have successfully removed the dissipational aspect of Hall
constant from this object, and retained the correlations aspect.

*VVery good description of t-J model, not too useful for Hubbard
model.

*This asymptotic formula usually requires o to be larger than J
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High frequency limits that are feasible and sensible
similar to R*

=
L e T2<7-:13:c> (1)
* - <(I):Bx>2

_ PHrr
g (3)

Hence for any model system, armed with these three
operators, we can compute the Lorentz ratio, the
thermopower and the thermoelectric figure of merit!

Sriram Shastry, Phys Rev B (2006)Long paper
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Phenomenological interpretations of the ac Hall effect in the normal state of
Y'Ba.QCu;;,O?

Anatoley T. Zheleznyak*, Victor M. Yakovenko!, and H. D. Drew!
Department of Physics and Center for Superconductivity Research, University of Maryland, College Park, Maryland 20742
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Preliminary results for small clusters give some
Insights

«X_eff from optics is a good bet, if we can set up a
table where the MB renormalizations are computed.

*Hall constant is very sensitive to t’ the second
nighbour frustrating hop. Luckily, our techniques are
Improving, and we hope to get reliable results for the
models, that can be tested against the commonly held
parameters and data in High Tc systems. Time scale 1
to 2 years!

eFermi surface 1s much harder for us...work In
progress
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