
Preface 

POWDER DIFFRACTION 
AND 

MESOSCOPICAL MATERIALS SCIENCE 

The diffraction analysis of polycrystalline specimens, shortly called "powder 

diffraction", has always been crucial for the extraction of structural information on 

"intermediate" length scales. The adjective "intermediate" is used here to contrast with, on . 

the one hand, atomic dimensions and, on the other hand, specimen dimensions; it refers to 

distances characterizing the so-called microstructure of the material concerned. Examples 

of such structural data are the size of a crystallite and its state of stress. 

The ultimate aim of the solid-state/materials scientist is to understand the relation 

between structure and properties of materials. Then it is recognized that fundamental 

knowledge on the behaviour of isolated structural details on an atomic scale, as for example 

a dislocation, is not at all sufficient to understand materials behaviour, as for example 

exhibited by the stress-strain curve obtained on tensile testing. In the example given grain 

interaction plays an essential role and a length of the order of the grain size is a 

characteristic length for the material property concerned. Thus the importance of structure 

data for the "intermediate" length scale can be illustrated. A trendy and correct description 
of this field is: mesoscopical materials science. Old literature already provides striking 

examples of the merits of powder diffraction for this branch of science: within the context 

of the above example on tensile testing, see Ref. 1. The nowadays much higher accuracy and 

detailedness achieved in the recording of diffraction patterns have only enhanced this 

significance of powder diffraction: see the papers in sections of these proceedings with titles 

as "stress determination". "orientation distribution analysis", "profile (size-strain) analysis" 
and "thin films". 

The strength and limitations of powder diffraction are set by the size of the diffracting 

volume: the measurement implies averaging over a volume of, say, I mm3 with a 

diffracting area of, say, 1 cm2 (the case of X-ray diffractometry). This kind of averaging 

allows obtainment of data with a bearing for material's behaviour (cf. above discussion) as 

well as determination/refinement of the idealised (average) crystal structure (see sections in 
these proceedings entitled "structure determination"). For the description of the local 

structure on an atomic scale the (high resolution) electron microscope appears to be the 

prime tool. In this sense (X-ray and neutron) powder diffraction and electron microscopy 
are complementary. 

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans
Tech Publications Ltd, www.scientific.net. (#0-25/05/23,17:35:55)



The above notes are intended to indicate the governing role we expect in forthcoming 

years for powder diffraction in the recently rediscovered (and renamed) field of 

mesoscopical materials science, where one strives for models bridging the gap between the 

description of the arrangements of specified local groups of atoms and the observed 

macroscopical performance of materials. We did not want to play down the importance of 

powder diffraction for the refinement, and sometimes even ab initio determination, of 

average crystal-structure parameters (as also indicated in the previous paragraph). In fact 

the pronounced revival of the interest in powder diffraction since about 1970 is for an 

important part due to the success of the corresponding Rietveld method (see the preface of 

Ref. 2). 

The success of EPDIC2 may be assessed from the large attendance (over 300 people 

gathered in Twente) and the proceedings which constitute the solidified remnants of the 

event. 

We believe that these proceedings are sufficiently broad to provide an illuminating view 

on the current status of powder diffraction. The quality of many contributions will stimulate 

further developments. 

R. Delhez 

E.J. Mittemeijer 
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Editorial Notes 

As compared to the proceedings of EPDICl many more contributions. as 

submitted. satisfied the issued "notes of authors" and we felt it unnecessary to 
indicate this time in the Table of Contents which contributions were modified 
by us. However. even now a number of contributions. in particular from 
countries of eastern Europe. had to be retyped completely because even the 
formatting was not in order. We state this explicitly because we believe that it 
must be possible for anybody. even if only poor typing/printing/word
processing facilities are available. to comply at least with the prescribed 
number of pages and the prescribed format of the text area. 

The separation of the proceedings in two parts is identical to that for 

the proceedings of EPDIC 1: part I contains the papers devoted to 
developments in the methods and techniques of powder diffraction: part II 
comprises the papers with a focus on specific results obtained for certain 
classes of materials. (Note the large amount of papers dealing with dynamic 

studies, i.e. analysis of structural changes). 
The subdivision of the papers over the sections within part I and 

part II follows to a large extent the scheme devised for the proceedings of 
EPDIC 1. However, a chapter on programs has been added and special sections 
devoted to "thin films" have been created in order to recognize the growing 
number of papers in this field as well as to follow an emphasis of EPDIC2. 
A special, first section has been devoted to the Hanawalt Honorary Lecture. 

R. Delhez 
E.J. Mittemeijer 
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European Powder Diffraction Conference Award 

Sponsored by Philips Analytical X-Ray 

The EPDIC award honours outstanding scientific achievement by young 
scientists in the areas covered within the European Powder D iffraction 
Conference (EPDIC) Programme. The award win ner will be invited to 
present a plenary talk at the next European Powder Diffraction Conference. 
The award has a value of 1,000 ECUs. 

The EPDIC Programme Committee, which is responsible for the 
nomination of the award, invites eve ryone to submit short proposals 

containing descriptions of scientific contributions to be assessed, together 
with the name of suitable candidates. These proposals should be addressed to 
the Chairman of the EPDIC Programme Committee. 
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JURY REPORT 
OF THE 

EPDIC-2 BEST POSTER COMPETITION 

The EPDIC-2 poster compellllon has been announced to stimulate participants in 
exhibiting their work properly. The jury of this competition consisted of A.J. Kinneging 
(chairman), G.R. Fischer (treasurer of the ICDD), B.H. Kolster (member of the 
organizing committee), and E.J. Mittemeijer (co-editor of the proceedings). For this 
competition commercial posters were excluded. Moreover, posters presented by one of 
the members of the jury were not considered. All other posters were judged on the 
following equally important criteria: 

i) Any poster must contain a clear message, which should be understood within about 
one minute of careful reading. 

ii) Posters must be readable from about 1.5 m. 
iii) There must be an obvious structure in the poster. e.g. "introduction. experiment, 

conclusions". 
iv) The scientific contents must be sound. 
v) "A picture paints a thousand words". Hence a poster must tell the story by the 

appropriate use of figures. 
vi) A poster should be appealing and should invite to be read. 

None of the contributions met all these conditions. We encountered, however. three 
posters meeting several of the aforementioned criteria. Since each of the posters met an 
equal number of criteria, it was impossible to select a winner. We decided to a draw. The 
winners are: 

Broadened XRD profile analysis of cold rolled commercial 
Al and Al-Mg alloys. 

Ji , N. , Lebrun, J.L. and Saintford, P. 
This poster was quite readable and contained a clear message. 

The structure of partially hydrated zeolite NaA derived from 
R ietveld refinement. 

Deroche. C., Marler, B. Gies. H .. Kokotailo , G.T. and Pennartz, P.U. 
This poster was in particular visually appealing. 

X-ray diffraction examination of the structure and stabi lity of 
amorphous Cu-W thin films. 

Grzeta, B ., Radie, N. , Gracin, D., Dostie. T. and Boskovic, R. 
This poster was nicely structured. 

A.J. Kinneging 




