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Angle-Resolved Photoemission
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Low Energy Eectron Diffraction
of Layered Cuprates Cleaved in situ

B:gSrzCaCu203+5 YBa2Cu306.92

Nd1_85Ce,.15CuO4 CasCuO2Cl2
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Angle-Resolved Photoemission Spectroscopy

Under sudden approximation:
1
W = 8: - Z (k,w)

p(k,m) =< Im

1 Im{ Y (k,w)

" X E-E° —ReY (k,»)f +[ImY,(k, o)F

Real world

M, (ky hv)E X[p(ky @) + P,

Cross-section Instrument resolution
Ak and Ao

Dimensionality:
Effect of Photoelectron lifetime width

Vh i

F=T +|-2IT,
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k, effect
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Temperature dependence of ARPES spectrum
near (x,0) of the Bi2212 system

Underdoped Tc=83K Overdoped Tc=84K
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Extracting the superconducting peak
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Intensity (arb. units)

| 1 1 1 i - |
0.4 0.2 0.0
Energy relative to Eg (eV)

250 .
200 -
<
g
o
3 2
® 150 q15% &
2. -
£ 2
O
-
100 -1 10% E
i
c
i Q
50 45% ©
g
&
0 ..
0 0.1 0.2 0.3

Hole doping level x

D.L. Feng, Z.-X.Shen
Stantord University

1%



Doping dependence of superconducting state properties
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Hole doping level x
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Temperature dependence of various properties
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Binding energy (eV)
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LDA Calculated Fermi Surface of (La,_ Sr,)CuO,

x=0.0 - x=0.17 | x=0.20

J.-H. Xu et al., Physics Letters A, 120(1987)489.
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ARPES is Sensitive to Superconductivity
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Spectral Weight of (La, ;Nd, Sr, )CuO, at 20K
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Stanford University
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Energy Relative to E; (eV)

&
]

&
(X
]

&
w
]

ik
o

&
b

&
(Y

o
w

0.0

0.1

02

0.3

reeerss

Advanced Light

0.0

0.4 0.6

Kk, (n/a)

Source

3¢



ARPES Spectra of (La, Sr,)CuQ, near (%,0) at 20K
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