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Angle Resolved Photoemission Spectroscopy (ARPES)

Momentum Distribution
Curve (MDC)
m=Const

ARPES intensity

~ ARPES mtensity

[
/\
\
/} \\ //
II—I-I/IIIIII:—I1I_i-I.iI/II
05 04 03 02
k(A)

Energy Distribution
Curve (EDC)
k=const

Energy [eV]



Assuming the “sudden approximation”, ARPES 1n 2D
systems measures the single particle spectral function

I(k,w) = ¢ <A(k,w)f(w)> + background where
1. A is the single particle spectral function
2. f1s the Fermi-Dirac function

3. c s the square of the dipole matrix element (plus
intensity normalization)

4. < >1s the convolution with the energy resolution
gaussian and sum over the momentum window

5. background 1s secondaries plus other contributions
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Extraction of the Superconducting Energy Gap
Ding et al., PRL 74, 2784 (1995) & PRB 54, 9678 (1996)

A, -->cos(k,) - cos(ky) --> Implies near-neighbor pairs
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ARPES - Ding et al., Nature 382, 51 (1996)
pseudogap - spectral gap but no coherent peak
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BY 1.-90 K, T=40K
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Nodal Liquid Implied by Low T Thermal Conductivity
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1/8 doped LBCO
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Charge ordering?

Zone

Kyle McElroy - Nature Physics 2, 441 (2006)



Charge ordering?
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Energy gap below Eg in the “arc’ region for charge ordering at finite q
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CDW (q,-q), th0, q=(.36,0), A=50, ['=25
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Luttinger Zeros
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Arcs in the Flux Phase State
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Fermi arcs are dispersionless
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Y =-il'} + A%/(w+il)) where
A 1s the gap, I'; the single particle scattering rate
and I';, the inverse pair lifetime
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Linear T scattering rate (Marginal Fermi Liquid)
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SUMMARY

. Spectroscopic data can be scaled as a function of T/T*(x)

. Fermi arclengthis linearin T

. Pseudogap appears to distort in shape as a function of T

. No shadow bands are found associated with finite g vector
. Pseudogap is tied to kg and E; implying a g=0 instability

. The data are consistent with a “fluctuating pairs™ model



