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FIG. 1 (color). (a) Dispersion of the charge transfer band in
Nd,CuOy, along zone diagonal from 25% to 75% of I to (7, 7)
distance. (b) Dispersion of the CTB from (7 /2,7 /2) to 50%
of the (7 /2, 7 /2) to (7, 0) distance (¢) and (d). Comparison of
the CTB dispersion in NCO (red and blue) and CCOC (black).
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Resistivity
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PRB 55 6145 (1997).
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Violation of Wiedemann-Franz law
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Figure 3 Comparison of charge conductivity o( T) = 1/p(T), plotted as {,/p(T)
(triangles), and electronic heat conductivity «,, plotted as x./ T (circles), as a function of
temperature in the normal state at H = 13T. The electronic contribution to the heat
conduction Is the difference between the measured «(13 T) and the phonon contribution
Ka(13 T), estimated in the text. In a Fermi liquid, the curve of x,/ Twould lie precisely on
the data for Lo/po. Below T =0.15K, &, = T%

R.W. Hill et al.
NATURE 414 711 (2001).
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s NCCO a high-temperature SC?
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Scanning SQUID: d-wave for NCCO

C.C. Tsua & JR. Kirtley
PRL 85 182 (2000).

FIG. 1. (a) Geometry of the frustrated tricrystal geometry, with
polar plots of the pairing orbital wave functions (white and black
indicating opposite signs) for a d,2—,» superconductor. (b), (c)
SSM images of a NCCO thin film epitaxially grown on the
STO substrate (a), cooled in nominal zero field and imaged
at 4.2 K with a square pickup loop 7.5 pm in diameter, with
fields of +0.2 mG (b) and —0.2 mG (c) applied. (d) A three-
dimensional rendering of the image [(b) — (c)]/2.



Zero-bias conduction peak
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FIG. 2 (color). G-V characteristics for a low Z, a-b plane
point contact junction between a thin film of PCCO (x = 0.13)
and gold at T = 1.6 K. The Gy/Gy ratio is —~3.0. For a
magnetic field of 1000 G there is a very small suppression of the
peak [inset (a)]. Larger fields reduce the width and the height
of the peak. A comparison with a calculated curve for a d-wave
pairing symmetry (red line) is shown in inset (b).
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The anisotropy of the SC gap



Fermi surface
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A short Raman tutorial



Raman form-factor
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2A excitation In BSCCO (T =78 K)
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Nonmonotonic d-wave OP

GB et. d.
PRL 88 107002 (2002).



2A excitation In NCCO (T =22 K)
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Gap Anisotropy by ARPES

T. Sato et. al.

Science 291 1517 (2001).
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Nonmonotonic
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Doping dependence
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The pseudogap



Raman Response Function (a. u.)

Pseudogap anisotropy
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Rkaman response runcton (a. u.)

Quasi-elastic scattering
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The scattering rate
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(rel. units)
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e Smal FS->
nonmonotonic d-wave
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s NCCO a high-temperature SC?
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