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Introduction

The second International Workshop on Nondestructive Testing and Computer Simulations in Science and
Engineering, NDTCS-98, took place 8-12 June 1998 in St. Petersburg. Roughly 150 scientists and graduate
students representing Austria, Belarus, Brazil, Canada, Czech Republic, France, Germany, Ireland, Italy,
Japan, Mexico, Norway, Poland, Romania, Russia, Sweden, Switzerland, Ukraine, United States,
Uzbekistan and Venezuela attended. The workshop continues a set of All-Union specialized symposia in
this active area of research. The symposia were established by St. Petersburg State Technical University and
quickly expanded throughout the former Soviet Union. These migrating symposia operated with success
from March 1976, when the first symposium on Computer Simulation of Radiation Damage in Solids began,
until 1991, when most of them ceased all activity with the splitting of the Soviet Union. The first
International Workshop, NDTCS-97, gave impetus to the reconstruction of the science of CIS with wide
international participation.

The second International Workshop, NDTCS-98, has continued this tradition and focused on the quest for
improved technology, specifically, progress in nondestructive testing (NDT) and computer simulations
(CSs). The quest for improved technology has recently become easier, this larger due to progress in two
distinct areas: nondestructive testing (NDT) and computer simulations (CSs). Today, due to the great
improvements in experimental and computational methods, it is possible to solve variety complex practical
problems accurately and efficiently.

There were a total of 167 contributions to the second Workshop program that were organized into eight
oral/poster sessions:

. Laser, Optical, and X-Ray Technologies

. Electronic Structure and Physical Properties of Condensed Matter
. Molecular and Brownian Dynamics of Condensed Matter

. Computer Technologies and Visualization

. Beams and Nanotechnologies

. Phase Transitions

. Defects and Mechanical Properties of Solids

. Methods of Continuum and Computational Mechanics
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The Workshop discussed papers on these topics , with particular emphasis on the application of advanced
theories, experimental techniques and computational methods. The basic idea was to offer new approaches
from nano- to macroscale science and technology. Most of the sessions were supplemented with an invited
tutorial lecture. A total of 78 papers have been accepted for publication in these proceedings.

A large portion of Session 1 is related to laser and optical techniques and measurements. Papers on
computer simulation supplement these contributions, which permit an increase in the efficiency of
experimental methods. Other some papers consider the action of laser beams on materials.

Session 2 deals mainly with theoretical aspects of interactions between external fields, photons, fast
electrons and condensed matter. Photoionization, polarization, absorption, and scattering are discussed.

Applications of computer simulations have continued to grow in the last few years and Session 3 has acted
as a focus for major advances. Considerable advances have also been made in the solution of complex
structural dynamics problems and in the use of high performance computing.

Session 4 concerns the problems of developing new algorithms of computer simulation for complex systems
that permit an increased calculation rate. In addition, considerable attention is given to visualization and
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cognitives. Practising engineers, on the other hand, envisage the implementation of the computer techniques
as an analysis and design tool.

Many devices are made and/or operating in severe conditions or extreme environment. The fabrication

process and service are tightly connected with surface phenomena, defects, and phase transitions. These
questions are considered in Session 5, as well as in Sessions 6 and 7.

Session 6 pertains to smart materials, mainly shape memory alloys, and common alloys in nanocrystal state.
In spite of their different origins, these materials have much in commion, operating as functional devices at a

nanoscale level. The focus of the papers presented is the development of models predicting materials
behavior.

In reality, all the materials have various defects which influence on their properties. Much important
research presented in Session 7 concerns to structure - properties relations, especially mechanical properties.
In addition, new experimental and theoretical methods, characterizing structure of real materials at a
microscopic and a mesoscopic level, are considered.

Session 8 has a direct relationship to engineering applications. The properties of materials are modelled at a
macrocroscopic level. The focus is on predictions of service performance.

In conclusion, it may be said

That Session One is morning light Fifth Session is a clever guy

One can see subjects sharp and bright Who knows life and near by.

And Session Two gains man’s insight And Session Six keeps it in mind,
Into the problems which’re in mind. The world’s imperfect and not lined
Next Session Three is like a child The imperfections, defects, faults
Who opens eyes full of delight Give Session Seven food for thought.
And Session Four resembles a dzinn In Session Eight which’s rather old,
Who lead a person to world of dreams There is experience of all the world.

The next Workshop, NDTCS-99 (White Nights in St. Petersburg), is planned for 7-11 June.

Alexander Melker
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KIRSANOY Vladislav Vladimirovich
(1937 - 1998)

Vladislav Kirsanov was born on October 11, 1937 in Tver. He graduated from Ural Polytechnic
Institute, Energy Faculty, in 1960 and from Ural State University, Physical Faculty, in 1965. After that he does
his work as a Senior Research Scientist in the Scientific Research Institute of Nuclear Reactors/Melekes (1965-
74) and as the Head of a Department in the Institute of Nuclear Physics/Alma-Ata (1974-86). Returning to his
native town Twer, he becomes the Head of High Mathematics (since 1986) and the Vice-Rector for Research
(1987-93) of Tver State Technical University. In 1991 he was elected to the membership of the Russian
Academy of Natural Sciences, in 1994 and 1997 he was awarded the Soros Professorship and in 1997 he
became the Honoured Scientist of the Russian Federation.

Vladislav Kirsanov was among the few physicists who were engaged in computer simulations of
radiation processes in solids at the time when this area did not attract such attention as it does now. V.V.
Kirsanov first met the problem of radiation damage in 1965 when he entered the Institute of Nuclear Reactors.
Already his first studies in radiation solid state physics gave the impressive results. He understood that many
practical problems of radiation damage of materials could be successfully solved with the help of computer
simulations. He elaborated the computer simulation technique for studying almost all the questions connected
with radiation damage of metallic materials. What was typical of him is the ability to attract attention to key
problems that are crucial at that time for progress in this area of science and technology. He was among the
founders of the All-Union Symposia on Computer Simulation of Radiation Damage in Solids which operated
with success from March 1976, when the first Symposium began, and later on he become its Chairman.

Vladislav Kirsanov was a man of great charm. His extraordinary personality attracted to him many
people. His collaborates, friends and pupils maintain the bright memory of this person of figure.

Alexander Melker, Alexander Suvorov, Yuri Trushin
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Atlas of molecular iodine absorption lines.
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ABSTRACT

A computerised atlas of molecular iodine - 127 is presented. Reference data for some practically interesting lines are

1. ATLAS OVERVIEW

The four of the five reference wavelengths accepted as length measurement standard are determined on the base of lasers
stabilised by saturated absorption in iodine. The actual problem in this field is to enlarge the range of the investigated iodine
lines. That is why during last period we have been investigating some separate ranges of the visible part of iodine absorption

This paper presents the computerised atlas with about 800000 of lines of iodine - 127 B-X absorption band in the range 0.499
- 0.829 um. Atlas is developed for Windows environment and enables to view the list of lines in the form of a chart and a
diagram. A system of filters provides an efficient search for a wanted line by its notation or a wavelength '. The form of the

screen is presented in Fig. 1.
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2. RESULTS

As the example let us present the table of the lines in the nearby area of a line 0.510554 pm of laser on Cu vapour ‘.

Table 1. Absorption lines of iodine-127 near the line 0.510554 pm.

Line Wave number, cm™ Detuning, MHz Absorption coefficient, arb.
units
R(10)70-2 19586.660 +2813 0.16E-01
P(14)47-0 19586.725 +4746 0.22E+00
R(16)47-0 19586.553 410 0.25E+00
P(16)71-2 19586.393 -5215 0.24E-01
R(20)72-2 19586.592 . +762 0.29E-01
R(26)75-2 19586.518 -1465 0.36E-01
R(27)76-2 19586.598 +938 0.37E-01
R(43)56-1 19586.457 -3281 0.14E+00
R(70)50-0 19586.592 +762 0.43E+00
P(70)61-1 19586.492 -2227 0.15E+00
R(76)63-1 19586.672 +3164 0.14E+00
P(82)68-1 19586.391 -5273 0.13E+00
P(84)52-0 19586.549 -527 0.37E+00
R(91)53-0 19586.518 -1465 0.34E+00
R(106)57-0 19586.549 -527 0.25E+00

As it is seen from the table 1 the most suitable lines for the operation in this range are R(70)50-0, P(84)52-0 and R(91)53-0.
The use of these lines for the distant testing of iodine presence in the atmosphere may enable to solve the problem with
determination of the presence of this element.

Table 2. Absorption lines of iodine-127 near the line 0.576295 pum.

Line Wave number, cm™ Detuning, MHz Absorption coefficient,

arb.units

R(6)73-13 17352.377 +4570 ) 0.80E-07
P(6)73-13 17352.219 -176 0.80E-07
R(12)74-13 17352.158 -1992 0.15E-06
P(15)43-10 17352.156 -2051 0.52E-06
R(15)75-13 17352.193 -938 0.18E-06
R(17)43-10 17352.244 +586 0.58E-06
R(17)76-13 17352.232 +234 0.21E-06
R(20)79-13 17352.389 +4922 0.24E-06
P(20)79-13 17352.145 -2402 0.24E-06
P(24)56-12 17352.396 +5156 0.80E-06
P(29)29-6 17352.107 -3516 0.45E-07
P(30)32-7 17352311 +2578 0.13E-03
P(31)39-9 17352.414 +5684 0.19E-05
R(33)32-7 17352.424 +5977 0.14E+00
R(39)57-12 17352.207 -527 0.11E-05




