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Today's Topics
1. SRC (4m NIM and U-NIM beam line)
2. Fermi surface topology of Bi2Sr2CuOg + 5

3. Qualitative analysis of the electron
transport properties of BioSrpoCuOg 4 5
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The Synchrotron Radiation Center (University of Wisconsin - Madison)
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Synchrotron Radiation Center (University of Wisconsin - Madison)
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Electronic Structure of B12212 .
obtained by the tight-binding fit
on the ARPES data

0.41 eV

Norman ef al., PRB 52 (1995) 6135.




Experimental

Sample Preparation
(Bi,Pb)21Sr19CuOg+ 5 single crystals synthesized by a FZ fumace

Nominal composition Bi:Pb:Sr:Cu=1.74:0.38:188:1.0
Composition aftersynthesized Bi:Pb:Sr:Cu=183:034:191:1.0
determined by ICP
A.F.l.
As synthesized T=5~8K

s synthesized

After oxygen annealing T.<05K l

After vacuum annealing T =10K~24K
S.C.

hole concentration
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T=215K
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ARPES Measurement

% ISSP, The University of Tokyo

Analyzer SCIENTA SES2002
Photon source Gammadata VUV5010

(Hela : 21.218eV)
Resolutions

Energy S meV (1.4 meV)
Angular 0.26° (0.1°)

% SRC, University of Wisconsin-Madison

Analyzer SCIENTA SES200
Photon source 16 ~28eV
Resolutions

Energy 15 meV

Angular 0.26° (0.1°)



L i UVSOR Workshop 2002 Okazaki
Energy Distribution Curves (EDC)

ky=0.6m ky=0.Tn ky=0.8n

Binding Energy

Te<053 K
hv=21.218¢eV

measured at ISSP

Intensity (a.u.)
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Momentum Distribution Curves (MDC) k,
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Energy - Momentum dispersion

Binding Energy
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Tc=5.5K Tc=17.5K
topology of Fermi surface

Fermi velocity
density of states
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Fermi surface topology
of the Bi2SraCuOg 5

superconductor
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Doping dependence of the FS

rigid band like

(7T, )
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FS of Bi2201 and Bi2212

(0, 0)[Bi2201 Te=24K (7,0)

Ky

Bi2212 Tc= 90K|(OP)*
Bi2212 Tc= 87K|(UD)*

(0, m) kx (7e,70)

*Ding et al., PRL 78 (1997) 2628

\/

Extremely Large Hole-like Fermi Surface!!
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* Maeda et al., PRB 41 (1990) 6418.
**Ding et al., PRL 78 (1997) 2628.
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Heavily over-doped!!



UVSOR Workshop 2002 Okazaki




UVSOR Workshop 2002 Okazaki




UVSOR Workshop 2002 Okazaki

Resistivity along c-axis
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dependence
of the FS topolog
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In the vacuum E A’

(F.E.A. for the linial stale)

- 2 W.F.+k?
h

Final stat
inal state ko=0.51 hv=16eV : (w0, 12.67n)

hv=18eV : (m, 0, 13.82n)
kz=0 <:
hv=22eV : (m, 0, 16.03n)

hv=28¢eV : (m, 0, 18.72n)



Tc <(0.5K UVSOR Workshop 2002 Okazaki

ky=m

hv =

22eV 0.0

k-=10
3 0.14

Angle (dég)
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measured at SRC

hv=16eV :(x,0, 12.67x)

hv=18¢eV :(m, 0, 13.82x)
hv=22eV :(m, 0, 16.03x)

hv =28 eV : (m, 0, 18.72x)

V

m hv=18eV - Hole-like FS
¢ hv=22eV
° kz=0.57

hv =| 23 eV Electron-like FS
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Summary for determination of the Fermi
surface topology in the over-doped
(Bi,Pb)2Sr2CuOg4 5 superconductor

Rigid-band-like doping dependence

Extremely large carrier concentration

Presence of dispersive E-k relation along kz direction
In the heavily over-doped sample
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Qualitative evaluation of the electron
transport properties of the Bi2SraCuOg. 5

superconductor using experimentally
determined electronic structure

(1) Area of the Fermi Surface (carrier concentration)
(2) Fermi velocity

Quantitative evaluation of the relaxation time t
from experimentally observed electrical resistivity
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Enhancement in the
electron-electron

scattering with
decreasing carrier
concentration!!
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Summary

Mean free path and relaxation time in the BSSCO
2201 were successfully evaluated from the
experimentally determined electronic structure with
the measured electrical resistivity.

The enhancement in the electron interaction with
decreasing carrier concentration is suggested,

In order to discuss in more details, high-resolution
ARPLES measurements with synchrotron radiation
are strongly required.



