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Search for a low energy scale (few meV) shift of the nodal kink
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Search for a low energy scale (few meV) shift of the kink, version 2

Kink energy analysis method for ARPES widths (ImZX)

a) Using ARPES widths (Im), no assumed background is needed
b) Take derivative to try to find a well-defined peak

-3
50x10 160 -
2 40 ' i
I e
B __ 180 |
< 30 2
3 20
' i h .
10 e
®
0 2
50x10™ |- Z
|_
L
40 - T
2
L 30
L
T 201 e 7

-

0 | l l |
|

0.00 0.05 0.10 0.15 0.20 0.0 : . , ' %
40 5 60 70 80 90 100x10

Binding Energy (eV) Binding Energy (eV)




Peak of ReX (meV)

Isotope Effect: Two methods, consistent results
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Superconducting order parameter symmetry

SC gap A = magnitude of order parameter. Varies as a function of k in a d-wave SC

: . Hole-like Fermi Surface
¥(rl,c1;r2,c2)=y(orbital) « (spin)

Antisymmetric under exchange J | \- X
|
v(spin) : known to be a singlet (S=0) LT — -(0,0)— — QT’O)
N
——@m
S=0,1=0

-- s-wave superconductor

(conventional SC) d-wave SC gap - maximal near (n,0)

Order parameter
S=0,1=2 o°o _ | Node line
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Z-X Shen, D.S. Dessau et al,
PRL 70, 1553 (1993).
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Angle-resolved photoemission spectroscopy study of the superconducting cap anisotropy
in Bi,5Sr;CaCu,0g

H. Ding, M.R. Norman, J.C. Campuzano, et al.
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Order parameter

k-space dependence of superconducting

| Node line energy gap A
A=0 - Symmetry of Cooper pair wavefunction
1s d-wave (€=2)
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Phys. Rev. Lett. 70, 1553 (1993) Phys. Rev. Lett. 96, 017005 (2006)



Distinct Fermi-Momentum-Dependent
Energy Gaps in Deeply

Underdoped Bi12212

Kiyohisa Tanaka, W. S. Lee,* D. H. Lu,* A. Fujimori,? T. Fujii,? Risdiana,’ 1. Terasaki,’

D. ]. Scalapino,® T. P. Devereaux,”® Z. Hussain,? Z.-X. Shen™*

22 DECEMBER 2006 WVOL 314 SCIENCE www.sciencemag.org
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Possibility of two gaps:

a) Near node — opens at Tc, gap
size tracks Tc

b) At antinode (the pseudogap)—
stays open above Tc (to T*)

Competition or cooperation?





