The Study of
Incommensurate Modulation In
High Tc Superconductors

1. Introduction

* What is a modulated structure?
* Results from previous studies

2. Electron Diffraction Analysis
using Direct Method

* Why using electron diffraction?
* Why using direct method?
* Direct methods for incommensurate modulated
structures

3. Experiment and Results

* Two different modes of modulation
in Bi-2223 phase



Occupational modulation of a
one-dimensional structure

(a) commensurate modulation
(b) iIncommensurate modulation
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Schematic diffraction photograph
of an incommensurate modulated structure

The vertical line segments
Indicate the projection of lattice lines parallel
to the fouth dimension
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Different modes of modulation in the
Bi-based superconductors
by high resolution
electron microscopy
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Bi-based Superconductors

Bi2Sr2Can-1CunO2n+4

n=1
Bi2>SroCuOg
Tc =20K
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The relative scattering power of the
elements BI, Sr, Ca, Cuand O
for X-rays and electrons

X-tay sine/x = 0.31
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The Phase Problem
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Direct methods for
Incommensurate modulated structures
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Sample:

Bi-2223 phase with nominal composition of

Bi1.6 Pbo.4SroCaxCusOy

Electron diffraction:

Diffraction patterns taken with a
Hitachi H-9000 electron microscope

Space Group: P:Bbmb:1-11
Unit cell:

a=5.49, b=5.41, c=37.1A
a:B:X:QOO
g=0.117b*

Intensity measurement:

by a Perkin EImer PDS microdensitometer
using a 20x20 Mmz2 aperture

42 main reflections and 70 satellites
were obtained



