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A Systematic Understanding of the
Magnetic and Transport Phenomena in Cuprates

Based on the t — J Model

Z. Y. Weng

(University of Houston, U.S.A.)
Collaborater :

IN. Slrﬁ

e Introduction
e Framework:  Flux-binding saddle-point state of the t — J model

o Magnetic Properties
1d: Exact results

2d: Experimental results
— commensurate vs. incommensurate magnetic fluctuations
— “spin gap” behavior
— NMR spin relaxation rate
— pairing instability
e Charge Properties:
1d: Luttinger liquid behaviors
2d: Transport phenomena
— linear-T resistivity
— Hall effect; Hall angle phenomena; magneto-resistance

— thermopower

e Conclusions
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Saddle-point Hamiltonian
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» Magnetic Properties Away From Half-Filling

¢ One-dimensional case

In bosonic representation
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e Spin Dynamics in Two-dimension Doped Case
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w- dependence of the susceptibility function
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A Brief Summary of the Magnetic Properties |

e Correct spin-spin correlation in 1d

- & A consistent explanation of
— “gpin gap” behavior
— commensurate & incommensurate structure

— NMR spin relaxation rate

— Others
e Open question:
why spectral functions are different in

YBCO & LSCO compounds ?
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e Charge Degree Of Freeedom (2D)

Holon saddle-point Hamiltonian
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two length scales:

e length scale of the fluctuating flux ~ [, &¢ —a=
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A Brief Summary

= =f_.:'{"NQr'rr_1a.l state transport properties '_of the ﬂux-binding‘”ph'aa‘eff;‘i o

pxT x
" __
— o~ nkgT ~ 2.1
T, nkpi, 1N 2
e Hall effect
coth = —— = aT? +C
WHTh
Dot ;i:ff.
Fyx
Ry = (.mp+m9) ™o 1
nec my Ty 1T }
A
/o AN __p_p x B*r—* observed !
Harris, Van, Onj i
¢ Thermal power V A M&lﬂ"""'
ks 1— 26 ) ‘
S s | i T

LE



