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FOREWORD

The poverty from which the developing countries suffer is not just
material, it is intellectual also. And the first of these evils can never be
eradicated until the second is effectively relieved.

In a unique attempt to fight intellectual deprivation in the Third
World, and to foster contact between physicists of all countries, the
International Centre for Theoretical Physics (ICTP) was established in 1564
under the aegis of the International Atomic Energy Agency. The Centre
organizes research sessions, workshops, and extended courses on advanced
topics in the physical and mathematical sciences and encourages scientists,
especially from the developing countries, to visit the ICTP for extended
periods. It forms an international meeting point for scientists from all
countries and provides its visitors, principally those from developing
countries, with facilities to conduct original research at the highest
international standards of excellence. To extend the reach of its influence
beyond the necessarily limited number of visitors the Centre can entertain in
a year, it has organized an Associateship procramme and a network of Federated
Institutes which maintain extensive and fruitful links between the ICTP and
the world's scientific community.

Situated mainly in developing countries, there are over 70 Federated
Institutes whose main problem is scientific isolation and who can, by
arrangement, send scientists to the Centre for between 40 and 120 man-days
each year. The ICTP has 2^0 Associates, distinguished scientists living and
working in developing countries, who can, t.nree times in six years, speno
between six weeks and three months at the Centre, researching and discussing
research in a creative environment that may not obtain in their own
scientifically isolated institL.es. The Centre is also fostering young
scientists from developing countries by appointing Junior Associates who gain
access to books, journals, and scientific articles through the ICTP.

Thanks to the generosity of -the Italian Government, ana of the regional
community, the Centre was established with its own premises in Miramare, just
outside Trieste, Italy. The Italian Government also makes a substantial
annual grant to the Centre. In 1970 UNESCO joined the IAEA in financing the
Centre. Since 1964 the Centre has welcomed over 14- 000 scientists from 115
Member States of the IAEA and UNESCO.
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P A R T I .

THE CENTRE 'S ACHIEVEMENTS IN

A Review

The main fields of research and training-for-research, divided into
their programme components, at the International Centre for Theoretical
Physics in 1̂ 82 were:

Physics and Energy
Nuclear physics; Solar energy

Physics and Frontiers of Knowledge
Elementary particles and fundamental theory;

Physics of the living state
Physics and Technology

Condensed matter physics
Applicable Mathematics and Planning Models

Applicable mathematics; Mathematical ecology
Physics of the Environment and of Natural Resources

Geomagnetism; Ionospheric and magnet ospheric physics; Atmospheric physics
Physics and Development
Physics and Energy

The Centre maintained a high level of activity in this component, the year
commencing with the Winter College on Nuclear Physics and Reactors. This activity
was divided into two parts: the first was a course on Advances in Nuclear Theory
and Nuclear Data for Reactor Applications, held from 25 January to l'y February
and attended by J?2 scientists - 71 from developing Member States. The second
part was dedicated to Reactor Physics Aspects of Safety Analysis and took place
from 22 February to 1^ March. Altogether ix4 scientists participated in this
second phase of the Winter College; 73 of these represented developing countries.
Both courses were organized in close collaboration with the IAEA. A topical
meeting on Nuclear Fluid Dynamics took place from 11 to 15 October, bringing
together 65 scientists working in this field. Other activities in the energy compon-
ent included the III Séminaire su l'Energie Solaire (French Solar Energy course),
which brought together 71 French-speaking physicists, engineers and technicians;
collaboration and contributions received by various Ministries and Commissions of
the French Government for the course are gratefully acknowledged. For the first
time, the Centre, in collaboration with the Asociaciôn Centro Internacional de
Flsica de Bogota, organized an activity in the field of solar energy in a
developing region. This was the III International Symposium and Latin-American
School on Non-Conventional Energy, which was held in Colombia from 13 to 30 July.
The School attracted 119 visitors, not only from South and Central America, but from
other far-distant developing countries as well.



Physics ana Frontiers of Knowledge
The research group in elementary particle physics and fundamental theory

is, as in the past, continuing its activity throughout the year; scientists who
participated in the research of the group during 1^/82 were 200; 106 of them were
from developing countries. The activities stregthening projects in this field were
a summer workshop in Particle Physics, held from 21 June until 31 July and attended
Toy 77 scientists, and the September School and Workshop on Supergravity and Super-
symmetry, which took place from 6 to 18 September and attracted another 167
scientists. In mid-December a workshop on non-perturbative field theory and
quantum gauge theory was held with the participation of ^,Q scientists.

Physics and the Living State
In the field of physics of the living state, as well, activity was high:

217 visitors attended the conference on Applications of Physics to Medicine
and Biology held from 30 March to 2 April. This was followed by the workshop
of the European Molecular Biology Organization, dedicated to Functional Inte-
gration of Cell Surface and Cytoskeleton Control Systems, organized by the
International School for Advanced Studies (SISSA) and hosted by the Centre. In
addition, from 2 to 27 August, a summer college in Biophysics was held, bringing
together another 152 scientists, the majority (117) representing developing
countries.

Physios and Technology

The permanent condensed matter physics research group carried out its activity
throughout the year; and some 33 scientists, 28 of whom were from developing countries,
joined in the research projects of the group. Scheduled activity in the field also
continued, the biennial college being dedicated this year to Amorphous Solids
and the Liquid State. The college, held from 14 April to 18 June, attracted 122
scientists. It was followed by the annual research workshop in Condensed Matter
Physics (21 June - 9 September), during which 134 physicists from developing Member
States and 65 from industrialized countries carried out individual or collaborative
research projects. During the workshop, a working party, organized by Professors
G. Caglioti (University of Milan) and M. Pamnello (University of Trieste),
studied the Mechanical Behaviour of Solids; a contribution received from the Italian
National Research Council is gratefully acknowledged. Topical meetings in the field
included the very successful II Trieste International Symposium on Statistical
Mechanics of Adsorption, held from 26 to 30 July and with the participation of
101 scientists; as well as the II Trieste-IUPAP semiconductor symposium, this year
dedicated to Surfaces and Interfaces: Physics and Electronics. This meeting,
organized with the International Union of Pure and Applied Physics, brought together
145 physicists during the period 30 August to 3 September. In a further effort
to aid scientists in developing Member States, and in the framework of its regional
activities, the Centre also organized in this component a course in the Theory of
Condensed Matter. The course was held in Ghana in December l$>8l and January



1982 and. was sponsored by the United Nations Financing System for Science and
Technology in Development, to which thanks are expressed herein.

Applicable Mathematics and Planning Models
The first activity of this component this year was held from 5 to 30 July

and consisted of a workshop on Fibre Bundles and Geometry; 115 mathematicians
participated in the workshop activities, over half of these participants coming from
developing countries. Of particular interest was the Autumn College held from 16
November to 10 December, dealing with Mathematical Ecology, a subject in keeping with
the Centre's policy of carrying out multidisciplinary projects. 158 scientists,
of whom 83 came from developing countries, attended the course, which included an
International Symposium on the same topic.

Physics of the Environment and of Natural Reseurces
Geomagnetism, the Ionosphere and Magnetosphere were the themes of the course

which took place from 21 September to 12 November, in which 85 scientists from
developing countries and 15 from industrialized countries took part. The activity,
and a workshop held in parallel with it, dealt with the Earth's magnetic field, the
ionosphere and the magnetosphere, radio propagation in the surroundings of the
Earth, and radio propagation in the tropics. It was sponsored by the Italian
Dipartimento per la Cooperazione allo Sviluppo, the International Union of Geodesy
and Geophysics, the International Union for Scientific Radio, and the Kuwait
Foundation for the Advancement of Sciences, to whom the Centre wishes to express its
appreciation. Also dealing with atmospheric science was the Winter Workshop on
Monsoon Dynamics, organized by the Centre and held in Bangladesh from 11 January to
15 February of this year. This was the second activity sponsored by the United
Nations Financing System for Science and Technology in Development, and also received
the sponsorship of the Canadian International Development Authority. The Centre
gratefully acknowledges the generous collaboration of these organizations. Note-
worthy of this activity as well is the fact that the 87 participants represented
not only nearby developing Member States, but scientists from distant areas also.

MISCELLANEOUS

As in past years, in addition to the organized activities and to the
permanent research groups in elementary particle physics and in condensed
matter physics, the Centre also welcomed scientists wishing to carry out indepen-
dent research projects in fields in which there was no activity or in periods in
which a scheduled project in their particular field of interest was not being held.
This year these scientists number 142, over 60$ of which came from developing
countries.

Regional activities co-sponsored by the Centre
In addition to the three courses organized in Bangladesh, Colombia and

Ghana and described previously, the Centre was co—sponsor of the following
activities, organized by the regions themselves in response to the needs of



scientists from developing countries:
1. Conference on Physics and Development

Dacca, Bangladesh, 20 - 24 January
2. Latin-American Conference on Plasma Physics

Sao Paulo, Brazil, 8-12 February
3. XXI International Schladming School

Schladming, Austria, February
4. First International Course on Geophysics

Bogota, Colombia, 1-25 June
5. Escuela Latino Americana de FIsica

Call, Colombia, 20 June - 10 July
6. 7"th International Nathiagali Summer College on Physics

and Contemporary Needs
Islamabad, Pakistan, 31 July - 19 August

7. Multiciencias 1982
Cuzco, Peru, August

8. ASPEN International Conference on Teaching Aids in Physics
Education (TAPE)
Bangi, Malaysia, 5 - 11 August

5« Third Marcel Grossmann Meeting on the Recent Developments
of General Relativity
Shanghai, Republic of China, 30 August - 2 September

10. Conference Constitutive Union Africaine de Physique
Yamoussoukro, Ivory Coast, 6-11 September 1̂ 82

11. Seminar on Extratropical Cyclones and Instability Lines
Pelotas, Rio Grande do Sul, Brazil, 11 - 22 October

12. Petra School of Physics
Amman, Jordan, 23 - 30 October

13. Conference on Physics Teaching in Arab Countries
Cairo, Egypt, 18-23 December

14« Asian Phsical Society
- help towards secretarial expenses of APSO

15. ICTP/ASPEN Visiting Research Grants, ASPEN Secretariat
Nations,! University of Malaysia

Physics and Development
The Centre began this year an in-house programme in physics and development

with the aim of increasing the awareness of scientists of the role of physics in
social and economic development. The programme included lectures and discussions
by invited speakers as well as some of the scientists already present for the
scheduled activities.

Scientists visiting the Centre for scheduled activities or for independent
research again reached an all-time high — over 2,100. Nearly half of these,
accounting for 73.1$ of the total m/m, were as in the past scientists from
developing Member States; 75$ of financial resources available for scientific
activities were expended by the Centre in favour of such visitors.

10



In- addition to the regular support from TARA, UNESCO and the Government
of Italy, special grants were received from the Swedish Agency for Research
CO-operation, the Italian Department of Co-operation for Development, OPEC,
the FSSTD and the Governments of Denmark, the Netherlands, the Federal Rep-
ublic of Germany, Japan, the USA and the Kuwait Foundation for the Advancement
of Science* Other generous contributors were Kuwait, Brazil, Qatar, I.U.G.G.,
and U.R.S.I.

Close collaboration has continued throughout the year with the International
School for Advanced Studies (SISSA), and the Institute of Physics of Trieste
University.

The Centre's Dormitory became operativein early 1982. Working
space for scientists is no longer sufficient because of the increasing number
of scientists working at the Centre and of the increased number of activities.

For the first time this year, the Member States represented at the Centre
included Botswana.

11
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STATISTICAL SUMMARY OF PARTICIPATION IN THE RESEARCH AND TRAINING-FOR-RESEARCH ACTIVITIES AT THE ICTP DURING 1982

i ii ai iv v vi vu vm ix x xi xn xm xiv xv xvi xvj xym xix___TOTALS

Developing countries in:
AFRICA
ASIA
EUROPE
INDONESIA & OCEANIA
NORTH & CENTRAL AMERICA
SOUTH AMERICA
INTERNATIONAL ORGANIZATIONS

Total A
Industralizod countries in;
ASIA
EUROPE
INDONESIA & OCEANIA
NORTH & CENTRAL AMERICA
INTERNATIONAL ORGANIZATIONS

Total B
Total A + B

12
30
15
5
-
9

_^
71

i
13

2
_a
21
n

10
28
22
4
-
8

_J.
73

-
12

3
_6
21
24

32
2
1
1
1
2

_^
39

-
32

-
_^
32
li

-
1
12
-
-
2
-
15

3
42

5
_z
50
£

9
38
46
-
-
12
_ 1
106

9
60
1
15
_2
94
200

2
18
20
-
-
3

_^
43

3
19

12
•M«

34
ll

2
4
28
-
1
6

_ 1
42

5
97
1
19
—a
125
m

-
2
12
-
-
-
_1
15

4
65

2
JL
75
22

19
42
26
3
3
24

__ -

117

1
27

7
^̂ Ĥ»

35
152
S5ÖS5

4 8
3 11
19 6
- -
- -
1 3

__ - _=

27 28

-
178 3

8 2
4 _^

190 5
217 33ssxds SSÄ

12
43
23
-
1
10
_ -
89

-
29

4
«••̂^

33
122

28
56
40
-
3
7

_ -
134

-
59

6
••MM»

65
m

-
2
11
-
1
-

_ -
14

2
58

27
M^M

87
i2i

l
2
2
-
-
1

_ -
6

10
82

45
_ 2
139
^

13
20
27
-
-
2

_ -
62

-
47

5
_ 1
53
^

11
43
14
2
1
12
-
83

5
40
2
28

^̂ |̂̂

75
158BA«

23
36
10
5
3
8

_ =
85

-
13

2
^̂ MUB

15

100sssxœ

34
32
11
-
-
7

_ 2
86

-
42

9
__5.
56
iâi

220
413
345
20
14
117
6

1,135

43
918
4

201
__ 22
1,205
iî S

The actual number of visitors to the Centre was 2,139» but certain scientists took part in more than one activity; therefore par-
ticipation totals are higher than the total number of visitors. For statistical breakdowns, these visitors are counted only once.
KEY:

I. Course on advances in Nuclear Theory & Nuclear Data for XI. Condensed Matter Physics Research (Throughout the year)
Reactor Applications (25.1-19.2) XII. Spring College on Amorphous Solids & the Liquid State

II. Course on Seactor Physics Aspects of Safety Analysis (22.2-19.3) (14.4-18-6)
III. Ill Séminaire sur l'Energie Solaire (30.8-17.9) XIII. Research Workshop in Condensed Matter Physics (21.6-10.9)
IV. Topical Meeting on Nuclear Fluid Dynamics (11-15 October) XIV. II Symposium on Statistical Mechanics of Adsorption (26-30.7)
V. High-energy Physics & Fundamental Theory Research XV. II Trieste-IUPAP Semiconductor Symposium "Surfaces & Inter-

(Throughout the year) faces: Physics & Electronics (30.8-3.9)
VI. Summer Workshop in Particle Physics (21.6-31.7) XVI. Summer Workshop on Fibre Bundles & Geometry (5-30.7)
VII. School on Supergravity & Supersymmetry (6-18.9) XVII. Course on Mathematical Ecology (16.11-10.12)
VIII. Workshop on Non-perturbative Field Theory & QCD (17-21.12) XVIII. Autumn Course on Geomagnetism, the Ionosphere & Magneto-

IXi Summer College in Biophysics (2-27.8) sphere (21.9-12.ll)
X. Conference on Applications of Physics to Medicine & Biology XIX. Miscellaneous Research & Organizational Activities

(30.3-3.4) (Throughout the year)
83-03-01
cm



TABLE Participation in the research and training-for-research activities of the ICTP during 1 Jan. - 31 December 1982

Geographic area Number of visitors Number of man-months

from from
developing advanced
countries countries

for for
developing advanced
countries countries

Total for area

No. visitors No. man-months

Africa

Asia

Europe

Indonesia & Oceania

North and Central America

South America

International Organizations

192

338

315

16

13

99

978
2,139

42

884

4

193

38

203.12

584.99

331.58

22.28

16.41

152.56

.33

44.51

299-20

12.37

118.51

8.63

1,311.27 483.22
1,794.49

192

380

1,199

20

206

99

43
•̂ •••̂ H

2,139

203*12

629.50

630.78

34.65

134.92

152.56

8.96

1,794.49

Percentage representation from developing countries: Number of visitors= 45 •!%
Number of man-months= 73.1

Note: This table shows the actual number of visitors; i.e. visitors who participated in more than one activity are
counted only once, since the table deals with all activities combined

83.03.01
LP/CM



No,

Developing countries t
Africa
Asia
Europe
Indonesia & Oceania
North & Central America
South America
International Organizations

InduBtralized countries t
Asia
Europe
Indonesia & Oceania
North & Central America
International Organizations

Grand Totals 1

Long term

visitors

187
332
266
16
12
95

5

913

24
476

4
109

29

642
,555

activities

No . man-months

202.31
583.87
322.40
22.28
16.21

151.87
.33

1,299.27

41-52
247.13

12.37
105.11

7.30

413.43
1,712.70

Short term

No. visitors

5
6

49
-
1
4
1

65

18
408
-

84
9

519
584

activities

No. man-months

.81
1.12
9.18
-
.20

.69
-

12.00

2.99
52.07
-

13.40
1.33

69-79
81.79

Total

No. visitors

192
338
315
16
13
99
5

978

42
884

4
193

38

1,161
2,139

No. man-months

203. 12

584.99
331.58
22.28
16.41

152.56
.33

1,311.27

44.51
299.20
12.37

118.51
8.63

483.22
1,794-49

Percentage representation from developing countries:
83-03-01
cm

Number of visitors = 45«7
Number of man-months =73.1



Title:

Dates:

PART I

Organizers;

Purpose:

Programme:

P A R T I I .

SCIENTIFIC PROGRAMME

Physics and energy

Winter College on Nuclear Physics and Reactors

25 January - 19 March 1982

Course on Advances in Nuclear Theory and Nuclear Data for
Reactor Applications

(25 January - 19 February 1982)

In co-operation with the Nuclear Data Section of the Division
of Research and Laboratories of the International Atomic Energy
Agency (IAEA), Vienna, Austria. Directed by:
Dr. J.J. Schmidt, Nuclear Data Section Division of Research

and Laboratories, IAEA, and
Professor M.K. Mehta, Bhabha Atomic Research Centre, Bombay,

India,
with the assistance of a local Organizing Committee headed
by Professor L. Fonda, ICTP, and the University of Trieste.
Pursuant to a similar course held in 1980, to review advances
in the theory of basic low—energy nuclear reaction mechanisms
including nuclear fission, and to provide high-level training
in new nuclear model computer codes and a broad introduction
to the nuclear data needed for nuclear power reactor core and
safety analysis, i.e., for the subject discussed during the
subsequent course.
Topics: - advances in the theory of basic fast neutron-nuclear

interaction mechanisms and its applications
— advances in the theory of nuclear fission
- methodology of evaluation and processing of nuclear
data

The following lectures were given:
Recent advances in the understanding of low-energy nuclear
reaction mechanisms. Continuum spectra in proton and neutron
induced reactions. Recent advances in nuclear model computer
code developments. The role of deuteron exchange in neutron
reactions with light nuclei. Applications of nuclear model
computer codes to nuclear data calculations. Critique of
current pre-equilibrium decay models. Dynamical theories of
nuclear fission, viscosity and dissipative effects in fission.
Mass, charge and kinetic energy distributions of fission frag-
ments. Quasi-static equilibrium and statistical methods. A
new level density formula for arbitrary single particle level
density derived by number theoretical methods. Requirements
and applications of nuclear data needed in nuclear power reac-
tion core design and nuclear safety. Evaluation of nuclear
data and their uncertainties for reactor design and safety.
Sensitivity of nuclear fuel cycle cost to uncertainties in
nuclear data. Method to determine nuclear data uncertainties
required to meet reactor design specifications. Influence of
various thermal scattering kernels on HgO reactor properties.
Temperature dependence of neutron cross sections and resonance
integrals, and safety problems. The gross theory of fission
product beta decay. Applications of this theory to the cal-
culation of fission product decay heat. Contents of the major
available evaluated nuclear data libraries. Formats and pro-
cessing of evaluated nuclear data into multigroup cross sec-
tions. Projects of the IAEA Nuclear Data Section in nuclear

17



Programme cont'*d.

Participation:

Represent at ion:

PART II

Organizers:

Purpose:

Programme:

data processing codes. Round table discussion on the IAEA
Interregional Project (IP) on Nuclear Data Techniques and
Instrumentation. Nuclear physics facilities and research
at INFN'Legnaro National Laboratories, Padua, Italy.
Total visitors: 92
Prom developing countries: 71
Africa
Asia

Europe

developing:
industrialized:

developing:
industrialized:

Indonesia & Oceania developing:
North & Central America industrialized:
South America
International organizations

representing industrialized :

12
30
1
15
13
5
2
9

Course on Reactor Physics Aspects of Safety Analysis
(22 February - 19 March 1982)
In co-operation with the Division of Nuclear Power and Reactors
of the International Atomic Energy Agency (IAEA), Vienna,
Austria. Directed by:
J.B. Dee, Division of Nuclear Power and Reactors, and
H. Andres, Division of Nuclear Safety and Environmental Pro-
tection,

with the assistance of a local Organizing Committee headed
by Professor L. Fonda, ICTP.
To offer to reactor physicists and nuclear engineers with
appropriate background a broad review of typical reactor
physics related problems that must be analyzed to provide
suitable assurance for safe operation of nuclear power
reactors.
Topics: — nuclear power reactor characteristics

- safety assessment
- fuel element behaviour
- transient analysis
- probabilistic risk assessment
- safety experiments

The following lectures were given:
Safety philos. Environmental impact assessment. Safety
requirements and licensing process. Radiological protection.
Fundamentals of pressurized water reactors (PWR). Fundamental
boiling water reactors (BWR). Fundamentals of pressurized
water reactors (PWR). Fundamentals of boiling water reactors
(BWR). Fundamentals of heavy water reactors (HWR). Reactor
kinetics. Transient analysis methods and computer codes.
Accident classification. Plant transients. Snail pipe break
LOCA. ATWS. Loss of coolant accident. Risk assessment (ace.
sequence, fault-free analysis). Risk assessment (fission
prod. rel. consequence calculations). TABA assist, and ser-
vices in nuclear safety. Energy and electricity expansion
planning.. Economics of nuclear power. Safety res. overview.

18



Participation:

Representation:

Total visitors: 94
Prom developing countries: 73
Africa
Asia
Europe

Indonesia & Oceania
North and Central
America
South America

- developing:
- developing:
- developing:
- industrialized:
- developing:

- industrialized:

International Organizations
representing developing :
representing industrialized:

10
28
22
12

3
8

1
6

19



Title:
Dates:
Organizers :

Purpose:

Programme:

Topical Meeting on Nuclear Fluid Dynamics
11 October - 15 October 1?82
The meeting was organized by the ICTP in collaboration
with the Consortium for Physics, (University of Trieste),
and the Italian Institute for Nuclear Research, (INFN).
It was directed by M. Di Toro, fCatania), N» Rosina,
(Ljubljana), and S. Stringari, (Trento).
To confront different approaches and points of view
of people working on nuclear collective motion in the hopes
of clarifying some of the open problems of nuclear dynamics.
Topics: - Microscopic vs. Macroscopic Description of Nuclear

Motion
- Landau Theory, Vlasov - HP Approach, Semiclassical
Methods, etc.

- Sum Rules in Micro and Macroscopic Approaches
- Giant Resonances: Energies and Widths
- Large Amplitude Motions: Inertia! Parameters and
Dissipation

- Plow Patterns of Rotating and Vibrating Nuclei
- Mass Current and Electric Current
- Dissipative Phenomena in Heavy Ion Collisions
- The Role of Collision Terms in Nuclear Dynamics
- Transport Theory Applied to Vibrations and
Collisions

- The Fission Mode
The following lectures were given:
Sum rule approach to nuclear vibrations. Spin Isospin nuclear
excitations. Isospin fragmentation of isovector operators
carrying spin. Collision damping of collective states in
infinite system. Spreading of single-particle, single hole
states and of giant resonances. A Boltmann equation approach
to the damping of giant resonances. Long-mean free path
nuclear fluid dynamics and Landau theory. Nuclear fluid
dynamics for giant resonances. The giant dipole resonance and
symmetry energies. Semiclassical state polarizability and
the giant isovector electric dipole mode. Surface and
couverture effects in the isovector properties of liquid
droplet model. Semiclassical approach to nuclear surface
properties: radial shapes, energies, neutron skin. Variational
formulation of nuclear fluid dynamics including transverse flow.
Nuclear elasticity and collective motions. Giant resonances
of rotating nuclei in Semiclassical approximation. Giant
resonances as sympletic excitations. New effective inter-
actions. The Schrodinger fluid and its application to collective
rotation. Microscopic rotational and vibrational currents.
Plow patterns of rotating nuclei. TDHP and fluid dynamics of
collective motions. Numerical applications of quantized
adiabatic TDHP. Matter, momentum and energy flow in heavy-ion
collisions. Fluid dynamical description of heavy ion transfer
reaction. Dynamics of low-energy nuclear deformation. Effect of
intrinsic degrees of freedom on the quantum tunnelling of a
collective variable. A model of transport theory for high-
energy nucleus-nucleus collisions. The time-dependent cluster
model. The rotating alfa-particle model. Self consistent
calculation of fact rotating light nuclei. A time-dependent
variational principle for the expectation value of an observable:
application to mean-field theories. The action of the
collision term in nuclear dynamics. Beyond TDHP: Collsion
terms. Chaotic trajectories in a deformed nuclear potential.
Scaling properties in the hydro-dynamical description of heavy
ion reactions. Superfluid nuclear hydrodynamics in the mean
field approximation. Nuclear fluid dynamics and TDHP. Nuclear
fluid viscosity.
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Participation: Total visitors: 65
Prom developing countries: 15

Representation: Asia - developing: 1
- industrialized: 3

Europe - developing: 12
- industrialized: 42

North and Central
America - industrialized: 5
South America 2
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Title:
Dates:
Organization:

Purpose:

Programme:

Participation:

Representation:

Third Seminar in Solar Energy (in French)
6-1? September 1982
The Seminar was organized at the International Centre for
Theoretical Physics and co-sponsored by the French Ministry
for research and technology, the French Ministry for external
relations, the French Ministry for co-operation and development,
The CNRS (PIRSEM), and the Solar Energy Commission. The
Organizing Committee included Dr. M. Durand (President, Solar
Energy Commission), Dr. M. Claverie (Director, Interdisciplinary
research programme for energy sciences and natural resources
(PIRSEM), CNRS, Paris), Professors A. Kastler (Ecole Normale
Supérieure, Paris), M. Averous, A. Donnadieu (both from the
University of Montpellier), J. Flechon (UniverAiity of Nancy),
A. Movse (University of Paris Sud), Dr. G. Faudot (A.N.V.A.R.,
Paris) and M. Cadène (University of Montpellier) who also co-
ordinated the organizational work.
To allow physicists, engineers and technicians from French-speaking
countries to attain a multidisciplinary understanding of know-
ledge and of modern methods of collecting and transforming solar
energy. Particular attention was given to social and economic
aspects.
The programme was divided into three main themes: Solar energy
measurement and thermal energy conversion; photovoltaic con-
version of solar energy; bioconversion, photosynthesis and
biomass. Lectures were delivered as follows: Solar resources.
Physics of solar rays. Economics (2). Photosynthesis and primary
production. Selective surfaces. Bioconversion. Storage and
energetic enhancement. Flat plate collectors: applications.
Solar habitat. Photovoltaics (3). Modelling of solar resources.
The various types of solar power stations. Plant betterment in
African countries. Water pumping. Electrochemical storage of
electricity. Sea water desalination. Combustion of woods.
A model (macroeconomy). Biological means of bioconversion:
methanisation. Heat storage. Parallel sessions were also held
during which specialised lectures were given on Photothermic
conversion: cold and climatisation by adsorption. Photovoltaic
conversion: solar silicon. High-efficiency photovoltaic con-
version. Microprogrammed adaptation. Bioconversion (2).
Total visitors: T1
From Developing Countries:
Africa
Asia
Europe
Indonesia &
Oceania

North & Central
America

South America

developing:
developing:
industrialized:

- developing:
- developing:

39

32
2
32

1
2
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Nuclear physics preprints and internal reports
issued in 1982

[2] Chr.V. CHRISTOV, I.I. DELCHEV and I.Z. PETKOV - On direct mechanism of light-
particle emission in incomplete fusion reactions.

[30] M.I. ÏOUSEF - Diffraction model analyses of polarized Li elastic scattering.
[39] M.I. YOUSEF - Diffraction model analysis of polarized triton and ̂ He elastic

scattering.
[hi] M.R. HAROON - Subcritical assemblies, use and their feasibility assessment.
[1+6] H.R. DALAFI - A critique of nuclear behaviour at high angular momentum.

[163] S.A.H. ABOU STEIT - Additional evidence for the existence of the C nucleus
as three a particles and not as °Be + a.g.s

[211] Chr.V. CHRISTOV, I.J. PETKOV and I.I. DELCHEV - A quasimolecular treatment of
light-particle emission in incomplete-fusion reactions.

[2lU] A. CHATTERJEE and S.K. GUPTA - Angular distributions in pre-equilibrium
reactions.
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Physics and Frontiers of Knowledge

Title:

Dates:

Organization:

Purpose:

Programme:

Elementary Particle Physics and Fundamental Theory Research

Throughout the year

This research programme is organized by the Director of the
Centre, Professor AMus Sal am (Pakistan), the Resident Physi-
cist, J. Strathdee (iCTP/New Zealand), the Head of Training
Courses and Scientific Programmes, Professor L. Bertocohi
(ICTP and University of Trieste), the Research Advisor,
Professor N. Craigie (UK/Trieste) and the university of
Trieste Consultants Professors P. Budinioh, L. Fonda, Gr.
Furlan, G. Ghirardi and R. lengo.

To contribute to the advancement of physics at an international
standard through individual and team research, stimulate inter-
action between physicists from developing and advanced nations
and create a genuine research condition that will encourage
Associate Members and visitors from Federated Institutes in
their work after their return home.

Lectures or lecture series were held on:
Geometrical supergravity in d • 11 and its hidden supergroup.
Proton decay. Hadron production of heavy quarks. Influence
of nuclear matter on meson systems produced within the
nucleus and evidence of new. 0-S. The first results on the
hadron spectrum in lattice QGD. Superfield approach to
quantum gauge theories. On the present status of search on
proton decay and massive magnetic monopoles and future
searches. The measurement of the fine structure constant
and the validity of QED. Detection of the weak neutral
current in high energy e+e~ annihilation at PETRA. Sub-
structure of leptons and quarks. Alternatives to the stan-
dard model and grand unification. What do we learn from
proton anti-proton scattering at the CERN colliders. Bar—
yonic sum rules and chiral symmetry breaking. Feynman roles
and renormalization of the standard model. Low dimensional
systems. Weak interactions. Lattice gauge theory. Weak
decays. Adiabatic theories in quantum statistics. The
dual string spectrum in Polyakov's quantization. Beyond
the standard model. Monte Carlo simulations of lattice
gauge systems. 2 + 1 dimensional gauge theories and the
Feynman and Singer methods for the glueball sector. Vanish-
ing ß—function in extended supergravity theories. Weak vec-
tor boson production in e+e~. Field theory methods in poly-
mer physics. The ICL distributed array processor - a comput-
ing revolution? Vacuum energy in bag models. Quantum theory
of black holes. Vector meson decays in SLAG lattice QCD.
Sixty-eight informal seminars were held in addition to the
above.

Participation:

Repre sentat i on:

Total visitors: 200
From developing countries: 106
Africa
Asia

Europe

Indonesia & Oceania
North & Central America
South America
International organizations;
representing

developing: 9
industrialized: 38
developing: 9
developing: 46
industrialized: 60
industrialized: 1
industrialized: 15

12
developing: 1
industrialized: 9
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Title;

Dates:

Organizers:

Purpose:

Programme:

Summer Workshop in Particle Physics

21 June - 31 July 1982

Professors N. Craigie, G. Furlan, and R. lengo (ICTP)

To bring recent developments in the subject to the attention
of elementary particle physicists from all over the world,
with an emphasis on those from developing countries. The
Workshop was essentially research orientated.

Topics: - recent progress in non-perturbative methods in
quantum gauge theories

— progress in grand unified theories and theories
based on preons

- induced gravity
The following lectures were given:
Unified theories and preon models. Standard model and neu-
trino Majorana masses. Unified theories and symmetry break-
ing. B-L symmetry in unified theories: its rise and fall.
On conformai operators in the Wilson expansion for asymptoti-
cally free theories. Some technical details in the light cone
sum rules for the vortex functions of QCD. Polyakov's Liou-
ville string theory. Introductory talk on non-psrturbative
aspects of supersymmetric theories and spontaneous breaking
of supergravity. Introductory lecture on large N and quantum
gravity. Complete classical solutions to Polyakovts Liouville
theory. Higgs mass scales in GUT. Quenched large N theory.
Non-perturbative QCD and strings. Non-perturbative gauge
theory. Induced gravity and unified theories. Why preons? -
An overview. Invisible axions, domains and families. The
monopole experiment. C. Callen»s work on monopoles. Preonic
models — an approach towards minimality. On central charges
in supersymmetric quantum field theory. 0(lO), strong CP
violation, left-right symmetry and all that. Dynamical sym-
metry breaking through preons. Lattice gauge theories and
Monte Carlo simulations: an overview. Evolution kernel for
the Dirac field. Coupling matter fields and Yang Mills fields
to supergravity N » 1: super Higgs effect and all that. Cal-
culations of glueball masses. Glueballs in continuum QCD.
Cosmological baryon asymmetry and intermediate mass scales.
Superspace dimensional reduction and stochastic quantization.
Miscellaneous recent results on theories without fermions:
recovery of rotational invariance ..., theories with mixed
actions ...., simulations of the Eguchi-Kawai model, etc.
Consequences of spontaneous symmetry breaking due to scalar
loops. Lattice fermions, general aspects. New features in
electroweak interactions? Interaction of classical Yang-
Mills charges. Is a low right-handed mass scale in L-R sym-
metric electroweak theories consistent with the K^-Kj mass
difference? High energy physics and cosmology. Permion mass
- hierarchy in unified gauge theories. Calculations of the
spectrum of QCD. Strong coupling expansion in lattice gauge
theory. Astrophysical constraints on broken supersymmetry.
Infrared behaviour of quarks and gluon propagators in QCD.
Cosmology and SUSY GUPS. Topological structure of the lattice
CP model. A new calculation of proton decay in the quark mod-
el: is SU(5) now dead? A new proposal for Monte Carlo simula/-
tion of fermions on a lattice. Is there a desert beyond the
mountains? Photinos and neutrinos in astronomy.

Participation: Total visitors: 77
Prom developing countries: 43
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Representation: Africa developing: 2
Asia developing: 18

industrialized: 3
Europe developing: 30

industrialized: 19
North & Central AnericainauatrializedJ 12
South America 3
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Title: September School and Workshop on Supergravity and Supersymmetry
Dates: 6-18 September 1982
Organizers: Professors S. Ferrara (CERN, Geneva, and INPN, Frascati), J.G. Taylor

(King's College, University of London), P. van Nieuwenhuizen $tate
University of New York at Stony Brook). Local organizer: Professor
R. lengo (ICTP and University of Trieste).

Purpose: To introduce the subject of supergravity to those interested in
entering the field or learning its techniques in detail. The subject
was covered from its foundations to the more recent developments so
that beginners could acquire crucial concepts and associated tech-
niques, and those already in the field could familiarize themselves
with some of the latest techniques being developed. The School was
followed by a short workshop dealing with further developments in
the subject and its application to elementary particles.

Programme: Supergraphs. Supersymmetry for beginners. Introduction to Super-
(SCHOOL) gravity. Kaluza-Klein theory. Constructing extended supergravities.

Superspace and supergraphs. N = 1 Supersymmetry gauge theories and
supergravity. Supersymmetry and the gauge hierarchy problem. Kaluza-
Klein supergravity. Geometric hierarchy. Hidden symmetries in
extended supergravity. N = 8 Supergravity. Supergravity in 11
dimensions and Cartan integrable systems. Multiplet calculus.
Positive energy in supergravity. Quantization of gauge fields.

Programme: Spontaneous compactification in 11-dimensional supergravity. The
(WORKSHOP) N = 4 supersymmetric gauge theory and coset space dimensional

reduction. Generalized Kaluza-Klein theories. Supercosmology,
grand unification and supergravity. Spinors and Hurwitz algebras.
Conformai supergravity in 10 dimensions. Superfield formulation
of N = 2 and N = 4 Super-Yang-Mills models with central charge.
Maximally extended supergravity theory in 7 dimensions. Open gauge
algebras revisited. Matter Yang-Mills couplings in N = 1 supergravity.
Spontaneously broken local Supersymmetry. Non-perturbative aspects
of Supersymmetry. Super Higgs effect in superspace. Locally super-
symmetric grand unification. Proton decay in supersymmetric guts.
Mass scale of Supersymmetry breaking. Spontaneously broken SUSY
guts free of fine tuned parameters and AB, AL troubles. A geo-
metrical model for the superfield formalism of QGT. N = 2 superfields
and the finiteness of N = 4 Yang-Mills theory. Zeta function regular-
ization of supergravity. ADDJ anomaly in SUSY Yang-Mills non-
renormalization. Superfields from quantization of a new super-
symmetric particle model. On N = 2 supergravity theories. Composite
gravity and supergravity. The 3-dimensional topologically massive
super Yang-Mills theory.

Participation: Total visitors: 161
Prom Developing Countries: 41

Representation: Africa
Asia
Europe

- developing: 2
- developing: 5
- industrialized: 5
- developing 26
- industrialized:96

Indonesia &
Oceania - industrialized: 1

North & Central
America - developing: 1

- industrialized:1?
South America 6
International
Organizations

— from developing:
- from industrialized:
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Title:
Dates:
Organizerss

Purpose:

Programme :

Participation:

Representation:

Workshop on Non-Perturbative Field Theory and QGD
17 - 21 December 1̂ 82
Profs. R. lengo, (University of Trieste and ICTP), A.
Neveu, (Ecole Normale Supérieure, Paris, Prance), P.
Diesen, (Niels Bohr Institute, Copenhagen, Denmark), and
G. Parisi, (University of Rome, Italy).
To review and discuss recent developments in this branch
of Theoretical Physics.
Topics: -Lattice gauge theories and analytical and numerical

computations.
--Confinement mechanisms and vacuum structure in QCD.
-String theories and loop eolations.

The lectures given were the following:
Improved actions in lattice theories. Quenched, reduced N =
models. Twisted large N fields. Reduced large N models.

Susskind fermions in configuration space. Configuration of
space. Permions on a lattice. Soluble gauge theory with
infinite range potentials. QCD order paramenters correl-
ations from e+e- data and analyticity. Analytical results for
lattice gauge theories with fermions at strong coupling. Meson
decay in (SLAG) lattice QCD. Numerical computations on the
lattice. Numerical computations on the lattice II. Prom
lattice to continuum theory using a rotational invariant non-
local continuous model. Condensâtes in supersymmetric QCD:
an effective Lagrangian approach. Random walks and random
surfaces in Euclidean field theory. Twisted large N config-
urations. Boundary terms in Polyakov's string. Monopoles and
charges in the lattice and continuum limit. Heavy Quark
potential in Monte Carlo computation. Can 4-Permi be a
confining theory? Variational analysis of the vacuum. A
solution model of gauge theory.Random Ising surfaces. Vacuum
alignment and anomalies in some two dimensional gauge models.
Complex singularities and distribution of zero's in Ising and
gauge modes. The quantum Lionville theory in Polyakov's
treatment of the string model.
Total visitors: 90
Prom developing countries: 15
Asis
Europe

North and Central
America

developing;
industrialized:
developing:
industrialized:

- industrialized

2
4
12
65

International Organ-
izations representing

- developing:
- industrialized:

1
4
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High-energy and elementary Particle Physics preprints and internal reports
______________________issued in 1982___________________

[5] G.A. CHRISTOS - "Loop the loop".
[6] H.R. KARADAYI - L-R asymmetry in GUT's.
[T] Y. FUJIMOTO and JAE HYUNG LEE - The electron magnetic moment at high temperature.
[8] T.S. SAKTHANAM - Charge structure of quarks and the number of valence quarks

in the nucléon.
[il] T. SRIVASTAVA - A two-component wave equation for particles of spin-1/2 and

non-zero rest mass (Part II).
[12] T.S. SANTHANAM and S. MADIVANANE - The structure of the Hamiltonian in a finite-

dimensional formalism based on Weyl's quantum mechanics.
[13] J.A. MAGPANTAY, C. MUKKU and W.A. SAYED - Hot gauge theories in external

electromagnetic fields.
[lU] H.R. KARADAYI - The derivation of the conventional basis for the simple Lie

algebra generators.
[15] H.R. KARADAYI - SO(llt) unification of 3+1 families.
[l6] W. NAHM - The construction of all self-dual multimonopoles by the ADHM method.
[IT] B. GRUBER and R.S. SANTHANAM - Indecomposable representations for parabose

algebra.
[18] R. PERCACCI and S. RANDJBAR-DAEMI - Kaluza-Klein theories on bundles with

homogeneous fibres - I.
[21] V. de ALFARO, S. FUBINI and G. FURLAN - Some remarks about quantum gravity.
[23] SUN KUN OH - Mass splitting between B+ and B° mesons.
[25] C. PANAGIOTAKOPOULOS - Dirac monopoles and non-Abelian gauge theories.
[26] CAO CHANG-qi and DING XING-fu - Intermediate symmetry SU(U) x SU(2) x U(l)

and the SU(N) unification series.
[28] C. PANAGIOTAKOPOULOS, ABDUS SALAM and J. STRATHDEE - Supersymmetric field theory

by monopoles.
[29] G.A. CHRISTOS - Concerning the proofs of spontaneous chiral symmetry breaking

in QCD from the effective Lagrangian point of view.
[3l] L. MIZRACHI - Electric-magnetic duality in non-Abelian gauge theories.
[32] W. MECKLENBURG - Hierarchial spontaneous compactification.
[33] C. PANAGIOTAKOPOULOS - Infinity subtraction in a quantum field theory of charges

and monopoles.
[35] H.C. LEE, LI BING-AN, SHEN QI-XING, ZHANG MEI-MAN and YU HONG - Electroweak

interference effects in the high-energy e+ + e~ •* e+ + e~ + hadrons process.
[36] G.A. CHRISTOS - Some aspects of the U(l) problem and the pseudoscalar mass

spectrum.
[37] C. MUKKU - Gauge theories in hot environments: Fermion contributions to one-

loop.
[1*3] N.S. CRAIGIE and J. STERN - What can we learn from sum rules for vertex functions

in QCD?
[U7] N.S. CRAIGIE and P. RATCLIFFE - Higher power QCD mechanisms for large PTstrange or charmed baryon production in polari zed proton-proton collisions.
[50] S. RANDJ.BAR-DAEMI and R. PERCACCI - Spontaneous compactification of a (U+d)-

dimensional Kaluza-Klein theory into M, x G/H for arbitrary G and H.
[52] Y. FUJIMOTO and T. FUKUYAMA - Finite temperature SU(2) gauge theory with

external magnetic field.
[5U] M. ÖZER - More on generalized gauge hierarchies.
[55] N.S. CRAIGIE and P. RATCLIFFE - A simple method for isolating orders a

and ct| corrections from polarized deep-inelastic scattering data.
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[56] C. PANAGIOTAKOPOULOS - Renormalization of the QEMD of a dyon field.
[57] J.A. MAGPANTAY - Towards an effective bilocal theory from QCD in a background.
[58] S. CHAKRABARTI - On stability domain of stationary solitons in a many-charge

field model with non-Abelian internal symmetry.
[60] Y. FUJIMOTO and ZHAO ZHI YONG - N-N oscillation in 50(10) and SU(6) super-

symmetric grand unified models.
[63] N.S. CRAIGIE, V.K. DOBREV and I.T. TODOROV - Conformai techniques for OPE

in asymptotically free quantum field theory.
[6U] A. FRYDRYSZAK and J. LUKIERSKI - N = 2 massive matter multiplet from

quantization of extended classical mechanics.
[71] D.G. FAKIROV - Mass and form factor effects in spectrum and width of the semi-

leptonic decays of charmed mesons.
[75] E. SEZGIN and P. van NIEUWENHUIZEN - Ultraviolet finiteness of N = 8 super-

gravity, spontaneously broken by dimensional reduction.
[76] JERZY RAYSKI and JACEK RAYSKI, Jr. - On a fusion of supersymmetries with

gauge theories.
[78] A. QADIR and J. QUAMAR - Relativistic generalization of the Newtonian force.
[79] B.E. BAAQUIE - Evolution kernel for the Dirac field.
[80] S. RAJPOOT and J.G. TAYLOR - Broken supersymmetries in high-energy physics.
[8l] JAE HYUNG YEE - Photon propagators at finite temperature.
[86] FAHEEM HUSSAIN and A. QADIR - Quantization in rotating co-ordinates revisited.
[89] R.M. MOHAPATRA and G. SENJANOVIC - Spontaneous breaking of global B-L

symmetry and matter-anti-matter oscillations in grand unified theories.
[9l] WANG KE-LIN - A new vacuum structure, background strength and confinement.
[92] G.A. CHRISTOS - Anomaly extraction from the path integral.
[93] V. ALDAYA and J.A. de' AZCARRAGA - Supergroup extensions: From central charges

to quantization through relativistic wave equations.
[9U] ABDUS SALAM and E. SEZGIN - Maximal extended supergravity theory in seven

dimensions.
[95] G. SENJANOVIC and A. SOKARAC - Observable neutron-antineutron oscillations

in SO(10) theory.
[97] Y. FUJIMOTO and ZHAO ZHI YONG - Avoiding domain wall problem in SU(N) grand

unified theories.
[98] K.G. AKDENIZ, M. ARIK, M. HORTACSU and N.K. PAK - Gauge bosons as composites

of fermions.
[99] J.C. PATI and ABDUS SALAM - An approach towards minimality in fundamental

substructures.
[100] M.H. SAFFOURI - Treatment of Cerenkov radiation from electric and magnetic

charges in dispersive and dissipative media.
tlOl] M. ÖZER - Precocious unification in simple GUTs.
[105] S. CECOTTI and L. GIRARDELLO - Local Nicolai mappings in extended super-

symmetry .
[106] K.G. AKDENIZ, M. ARIK, M. DURGUT, M. HORTACSU, S. KAPTANOGLU and N.K. PAK -

Quantization of a conformai invariant pure spinor model.
[108] G. SENJANOVIC - Necessity of intermediate mass scales in grand unified theories

with spontaneously broken CP invariance.
[ill] M. DURGUT and N.K. PAK - SU(N)-QCD„ meson equation in next-to-leading order.
[Ill*] G. LAZARIDES and Q. SHAFI - Supersymmetric GUTs and cosmology.
[116] M.D. MAIA - Mass splitting induced by gravitation.
[117] PARTHA GHOSE - An approach to gauge hierarchy in the minimal SU(5) model

of grand unification.
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[ll8] PARTHA CHOSE - -Scalar loops and the Higgs mass in the Salam-Weinberg-Glashow
model.

[130] LI XINZ HOU, WANG KELIN and ZHANG JIAjfeU - Light spinor monopole.
[133] A. QADIR - Massive neutrinos in astrophysics.
[lUo] Y. FUJIMOTO, K. SHIGEMOTO and ZHAO ZHI YONG - No domain wall problem in

SU(N) grand unified theory.
A. RAYCHAUDHURI - Quark mixing angles in the left-right symmetric model
with light W_ from K°-K° mixing.K
G.A. CHRISTOS - Trivial solution to the domain wall problem.
S. CHAKRABARTI and A.H. NAYYAR - On stability of soliton solution in NLS-
type general field model.
S. CHAKRABARTI - The stability analysis of non-topological solitons in gauge
theory and in electrodynamics.

[ll»5] S.M. RAM and C.P. SING - Hadronic couplings of open beauty states.
[153] LI XINZ HOU, WANG KELIN and ZHANG JAINZU - The relation mR « 1 in the

preon model.
[157] G.B. GELMINI, S. NUSSINOV, T. YANAGIDA - Does nature like Nambu-Goldstone

bosons?
[l6l] J. CHELA-FLORES - Abrupt onset of scaling violation.
[162] J. CHELA-FLORES and V. VARELA - Strong gravity: An approach to its source.
(171*] N. PAK, C. PANAGIOTAKOPOULOS and Q. SHAFI - Magnetic monopole and baryon

decay.
[175] M. ÖZER - Fermion mass ratios and low-energy grand unification.
[176] S. CECOTTI and L. GIRARDELLO - Notes on stochastic processes in lattice

(extended) supergravity.
[177] S. RAJPOOT - Low mass-scale parity restoration in expanded gauge theories.
[l80] A.O.E. ANIMALU - Quark approach to Santilli's conjecture on hadronic

structure - II.
[l8l] M. DURGUT and N.K. PAK - Baryon and baryonium in QCDg.

[182] D.W. SCIAMA - The role of particle physics in cosmology and galactic
astronomy.

[183] B.F.L. WARD - On the ratio of lifetimes for the D* and D° meson.
J. LUKIERSKI - Composite gravity and composite supergravity.

[191] U.S. AMAGLOBELI, S.M. ESAKIA, V.R. GARSEVANISKVILI, A.M. KHUJADZE,
G.O. KURATASHVILI and T.P. TOPURIA - Perhaps a new unified scaling
variable for describing the low- and high-p processes?

[193] LI XINZHOU, WANG KELIN and ZHANG JIANZU - J-R solitons in BSS supersymmetry
theory.

[19̂ ] W. MECKLENBURG and L. MIZRACHI - Surface terras and dual formulations of
gauge theories.

[195] I. ADAWI - Interaction of electric and magnetic charges - II.
[197] PREM.P. SRIVASTAVA - Gauge and non-gauge curvature tensor copies.
[199] S. RANDJBAR-DAEMI - On the uniqueness of the SU(2) instanton.

[202] S.A. BARAN - Perturbation of an exact strong gravity solution.
[20l4] H. CARMELI - Extension of the principle of minimal coupling to particles

with magnetic moments.
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[205] J.A. de AZCARRAGA and J. LUKIERSKI - Supersymmetric particles in N = 2
superspace: Phase space variables and Hamilton dynamics.

[206] K.G. AKDENIZ, A. HACINLIYAN and J. KALAYCI - Stability of merons in
gravitational models.

[207] N.S. CRAIGIE - Spin physics and inclusive processes at short distances.
[208] S. RANDJBAR-DAEMI, ABDUS SALAM and J. STRATHDEE - Spontaneous compactification

in six-dimensional Einstein-Maxwell theory.
[209] J. FISCHER, P. JAKES and M. NOVAK - High-energy pp and pp scattering and

the model of geometric scaling.
[210] A.M. HARUN ar RASHID - On the electromagnetic polarisabilities of the nucléon.
[212] K.G. AKDENIZ and A. SMAILAGIC - Merons in a generally covariant model with

Gursey term.
[213] A.R. PRASANNA - Equations of motion for a radiating charged particle in

electromagnetic fields on curved space-time.
[215] ABDUS SALAM - Physics with 100-1000 TeV accelerators.

[216] B. FATAH, C. BESHLIU and G.S. GRUIA - The longitudinal phase space (LPS)
analysis of the interaction np -> ppir" at P = 3-5 GeV/c.

[217] BO-YU HOU and GUI-ZHANG TU - A formula relating infinitesimal Backlund
transformations to hierarchy generating operators.

[218] BO-YU HOU - The gyro-electric ratio of supersymmetrical monopole determined
"by its structure.

[221] G.G. GHIRARDI, A. RIMINI and T. WEBER - Value preserving quantum
measurements: Impossibility theorems and lower bounds for the distortion.

[222] BRYAH W. LYNN - Order OGU corrections to the parity-violatins electron-
quark potential in the Weinberg-Salam theory: Parity violation in one-
electron atoms.

[223] G.A. CHRISTOS - Note on the m dependence of <C<ÏC1^ from chiral
perturbation theory.

[228] J. STRATHDEE - Symmetry in Kaluza-Klein theory.
[229] S.B. KHADKIKAR and S.K. GUPTA - Magnetic moments of light baryons in

harmonic model.
[230] M.A. NAMAZIE, ABDUS SALAM and J. STRATHDEE - Finiteness of broken N = k

super-Yang-Mills theory.
[233] A. SMAILAGIC - Superconformai current multiplet.
[231*] E.E. RADESCU - On Van der Waals-like forces in spontaneously broken super-

symmetries.
[236] G. DENARDO and E. SPALLUCI - .Finite temperature scalar pregeometry.
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Physics of the Living State

Title:
Dates:
Organisers:

Purpose:

Programme:

Participation:

Represent at ion:

Summer College in Biophysics
2-27 August 1982
Under the direction of Professor S. Hascarenhas (University of
Sao Paulo at Sao Carlos, Brazil) and Professor 0. Siddiqi (Tata
Institute of Fundamental Research, Bombay, India); and partially
sponsored by the Italian Dipartimento per la Cooperazione allo
Sviluppo, the Kuwait Foundation for the Advancement of Sciences
and the International School for Advanced Studies of Trieste.
The College was directed both towards physicists interested in
starting research in the field of biophysics, and towards more
experienced physicists with experience in other areas (experi-
mental or theoretical) considering biophysics as a new area of
investigation.
The College Tjas strongly interdisciplinary, the general phil-
osophy being that of presenting biophysics topics on a molecular
basis with a biological approach, and for this purpose it was
divided into two parts: Molecular Biophysics, containing the
"exact science" approach; and Biophysics of the Nervous System,
containing the applications of physical and chemical models to
the frontier problem of nerve signals, the visual system and
the brain.
The following lectures were given:
Biophysics of water, dielectric and electronic properties, quan-
tum biophysics. Nuclear magnetic resonance. Empirical energy
functions and their applications: myoglobin and harmoglobin as
examples. Protein structure: determination and biological sig-
nificance. Dynamics of proteins and its role in their function.
Physical aspect of enzyme action. Synchrotron radiation and its
uses in biophysics, EXAPS and other applications. Electron spin
resonance. Strategies for research in biophysics in developing
countries. Resting potential. Action potential. Pumps and
channels. Cable properties of axons. Synaptic transmission.
Synaptic chemistry. Neural development. Neuropeptides. Visual
system. Denervation and reinnervation. Sensory deprivation.
Muscle organization and function. Molecular structure of muscle.
Molecular changes during muscle contraction. Chemotaxis in bac-
teria. Chemical signalling between single cells. Motor system.
The retina. Transmitter action. Analysis of behaviour. Bio-
physics of excitable systems. The lipid bilayer: a model system
for biological membranes. Genetics of nervous system - taste.
Genetics of nervous system - smell. Bacterial motility.
Total visitors: 152
From developing countries: 117
Africa
Asia

Europe

Indonesia Se Oceania
Worth & Central America

South America

— developing: 19
— developing: 42
— industrialized: 1
- developing: 26
- industrialized: 27
- developing: 3
- developing:
- industrialized:

3
7
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Title:

Dates:

Organizers:

Purpose:

Programme:

International Conference on Applications of Physics to
Medicine and Biology-

30 March - 3 April 1982

The Conference was sponsored by an international faculty
headed by Professor Cf. Alberi (Italy) and including Z. Bajzer
(Yugoslavia), P. Baxa (Italy), R. Renzi (Italy), P. Sauli
(Switzerland) and P. Schiavon (Italy).
Advisory Committee: A. Bava (Italy), G. Benedek (USA), M.
Bianchi (Switzerland), G. Charpak (Switzerland), J. Clifton
(UK), M. Delia Corte (Italy), L. Dalla Palma (Italy), L. Donato
(Italy), H.A. Dudley (IAEA/USA), E. Piorini (Italy), J. Fowler
(UK), C. Pranconi (Italy), j.R. Greening (UK), L. Kaufman (USA),
S. Lin (Italy), J. Nosil (Canada), 0. Svelto (Italy), E. Tosatti
(Italy) and O.P. von Essen (USA).

To give an audience of physicists, engineers, biologists and
medical doctors a realistic picture of the stage of develop-
ment of various fields of biomédical applications of physics.
Lectures on general overviews on the subjects, including per-
spectives, "hot spots" (most interesting achievements and
solved problems), and comparison with other fields, bearing
in mind the actual medical application, were presented.

Topics: - radiotherapy with heavy particles
- new radio-diagnostic methods
- ultrasound
- thermo—therapy and thermography
- lasers in medicine and light scattering
- physics and physiology
- nuclear magnetic resonance

The following lectures were given:
Accelerators for radio-theraphy. Pi-meson beam therapy of
cancer: present status and prospects. Neutron dosimetry.
Radiobiology for heavy particles. Treatment planning and
dosimetry for the SIN Pi-meson theraphy facility. Proton
therapy. Laser in radiotherapy. Multistep thermotherapy
for cancer treatment. Computerized radiometric systems for
diagnostic applications. Biomagnetism. Physical measure-
ments in the management of the newborn. Mathematical model
simulations of the circulation. Control of the heart. Theo-
retical models in nuclear medicine. Lyotropnic liquid crys—
tallinity and its "loose structure", an essential aspect of
the living state. High resolution proportional chamber posi-
tron camera. High spatial resolution MWPC for medical imaging
with positron emitters. Computed tomography; history and some
recent developments. CNR activity in nuclear imaging. Sub-
traction on filtering methods for digital radiography. Proton
nuclear scattering radiography. Interaction energy studies in
DNA base pairs model of drug action. Three-dimensional NMR
zeugmatographic imaging and its medical applications. Real
time moving images by NMR. Relaxation time in NMR. NMR
imaging: different approaches and prospectives. The visual-
isation of time patterns in dynamic scintigrafic imaging.
Ultrasound: analytical techniques of tissue characterisation
and image analysis. Image processing, with special reference
to EOT. A critical view of various methods of medical imag^.
ing. Nuclear resonance relaxation rates and 'their potential
exploitation. Physiological basis of NMR imaging. Physics
of radiommunoassay.
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Participation: Total visitors: 217
From developing countries: 27

Representation: Africa
Asia
Europe

North & Central
South America

- developing:
— developing

• - developing:
- industrialized:

America - industrialized:

4
3
19177
9
1

International organizations
representing industrialized: 4
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Title:

Dates:

Organizers:

Purpose:

Programme:

Physics and Technology

Spring College on Amorphous Solids and the Liquid State

14 April - 18 June 1982

Advisory Committee on Condensed Matter Physios, chaired by
Professor N.H. March (UK) and including P.N. Butcher (UK),
G. Chiarotti (Italy), P. Garcfa-^Ioliner (Spain), P. Gautier
(Prance), S. Lundqvist (Sweden), H. Reik (PRO) and M. Tosi
(Italy).

To bring together experimental observations and theoretical
mechanisms, and to provide a fundamental understanding of the
structure, the electron states and the dynamical and transport
properties of highly disordered forms of the condensed state
and their technical applications.
The course was intended for experimental and theoretical
physicists, material scientists and physical chemists, the
aim being to present basic concepts and current problems
from many different points of view, including 'those of prac-
tical use.

Topics: - structure
- electron states
- dynamical structure
- transport
- special topics and applications

The following lectures were given:
Neutron and X-ray diffraction studies. Modelling of liquid
and amorphous solids. Structure and forces in liquids and
liquid mixtures. Electron localization in disordered systems.
Pair potentials in amorphous metallic alloys: order, stability
and dynamics. Vibrational states in amorphous solids. Lumi-
nescence and spin resonance in amorphous silicon. Liquid sur-
faces and solid-liquid interfaces. EXAFS studies of amorphous
solids and liquids. Experimental modelling of 2-dimensional
hard-disc systems. Electron states in amorphous solids and
liquid transition metals. Transport theory for extended and
localized states. Impurities, traps and recombination centres
in tetrahedrally bonded amorphous semiconductors. Compton
scattering - a versatile tool for material scientists. Opti-
cal spectroscopy and photoelectron spectroscopy of amorphous
semiconductors. Amorphous metallic alloys. Transport in
liquid metals. Magnetic properties of amorphous solids.
Impurity bands and the metal-insulator transition. Nuclear
magnetic resonance study of the metal-nonrnetal transition in
liquid Cassium—Gold alloys. Possibility of time differential
Mo'ssbauer spectroscopy using external magnetic field as time
reference. Hydrogen storage in metallic systems. Defects
and defect models. Electronic transport in non-crystalline
semiconductors. Small polaron conduction. The glassy transi-
tion. Recent fundamental and applied developments in the
amorphous silicon field. Amorphous semiconductor research
at Edinburgh University. High pressure effect on crystalliza-
tion of Metglass (FeCoNi^gSigBj^. Phase stability in binary
alloys. Solvation forces and the electrical double layer.
Structure and dynamics of charged fluids. Properties of
two-level systems.

Participation: Total visitors: 122
Prom developing countries: 89
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Representation: Africa - developing: 12
Asia - developing: 43
Europe - developing: 23

- industrialized: 29
North & Central America - developing: 1

- industrialized: 4
South America 10
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Title:

Dates:
Organizers:

Purpose:

Research in Condensed Matter Physios
(throughout the year)

and
Research Workshop in Condensed Matter Physics
21 June - 10 September 1S>82
The research programme was organized by Professors M. Tosi and
E. Tosatti (both University of Trieste) in collaboration with the
Advisory Committee on Condensed Matter Physics.
Workshop; Profs. P.N. Butcher (UK), S. Lundqvist (Sweden),
N.B. March (UK), E. Tosatti (ICTP) and M.P. Tosi (ICTP).
The research programme was organized to carry out research at the
highest possible level in condensed matter physics and to stimulate
scientific interaction between physicists from the developing
world and from advanced countries.
Workshop; To support condensed matter research in developing
countries by inviting a selected group of physicists from these
countries for a three-month summer programme, under which they had
the opportunity of interacting with a large number of leading
physicists from all over the world. A core of senior physicists
took the major responsibility for the Workshop by spending one month
or longer with the group. A large number of physicists came for
shorter visits from two weeks to a few days. The programme was
based on the general principle that everyone brings his own work.
Nevertheless, there was an attempt to group the research round
four principal themes:
(1) Amorphous solids and liquids (the area of the 1$>82 Spring

College);
(2) Physics and statistical mechanics of physisorbed layers and two-

dimensional systems;
(3) Surfaces and interfaces (international Conference organized

jointly by IUPAP and ICTP);
(4) Mechanical properties of solids.
Activity (2) was connected with an ICTP Symposium held from 22 to
30 July, while activity (3) was held from 30 August to 3 September,
in continuation of biennial symposia sponsored by CNR, IBM, IUPAP
and ICTP. Major review lecturers at both symposia participated for
ertended periods in the Workshop. Activity (4) was pursued by a
Working Party of some six. senior physicists and participants with
relevant background.

Programme: During the Research Programme, various lectures were given on the
main themes of Simple model of temper embrittlement in transition
metals; Corrosion studies of iron using Mossbauer effect; A simpler"
theory of ionic crystals; Theory of the crystal melt interface;
Hopping transport in the presence of Coulomb interactions; and
Spin excitations in the ferromagnetic Heisenberg chain (a system
which is more classical in its behaviour for S = 1/2 than for 3=1;
Correlations in space and time in a disordered system far from
equilibrium.

Workshop; Electromagnetic effects at surfaces. On the dynamical
image potential. Structure and phonons of semiconductors from local
density calculations. Surface effects on bulk charge and spin-
density waves in a jellium. Phonon side-band resonances in Raman
scattering from semiconductors. Spin response of an incommensurate
charge-density wave. Excitations in normal liquid Ĥe. Electron
screening in solids. Neutral atoms in a standing EH field. Magnetic
form factors of transition metal ions. Tracer diffusion in a lattice:
a case of correlated random walk. Uniaxial stress-enhanced electric
dipole transitions in a n-InSb. Landau theory of incommensurate-
commensurate transitions in ferroelectric systems. An infinity of
phases in simple spin models. Introduction to the statistical
mechanics of adsorption. Current wavepackets of phonons: generation
and dynamics in linear elastic media. Ferroelectric liquid crystals.
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Anderson localization. Random spin systems with arbitrary distribu-
tions of coupling constants and external fields. The Clausius-Mossotti
limit of the dielectric constant of rigid crystals. Giant lifetime
of electrons in excited states of phosphorous in silicon. A micro-
scopic model of the glass transition. Single-particle variational
wavefunction for the mixed valence ground state. Microscopic theory
of the nematic liquid crystal phase. Theory of g-shifts in concen-
trated Gd alloys. Inelastic neutron studies of chemisorption. Chaos
in deterministic systems. Conductivity and diffusion in superionic
conductors.Magnetoresistance and magnetization of spin glasses. The
question concerning double peak structure in S(opir) of the electron
liquid. Tracer and collective diffusion in a two-dimensional lattice
gas model. Phase transition in SmS; how to explain it? Theory of
dilute magnets. Structure and light scattering in antiferroelectric
alkali cyanides. Biased random walks in one-dimension. Light scat-
tering in incommensurate insulators. A bottleneck for power transfer
in pulsed laser annealing of semiconductors. Magneto—optics of shallow
donors in small gap semiconductors. Phase transition in a transverse
Ising model: quantum and disorder effects. Electron and hole lifetimes
in photoemission. Amorphous alloys. Phonons in metals: effects due
to the electron band structure. Dynamically screened non-local poten-
tials at planar surfaces.

Participation:

Representation:

Research Programme;
Total visitors: 33
Prom Developing countries: 28

Africa
Asia
Europe
North & Central
America

South America

- developing:
— developing:
_ industrialized:
_ industrialized:

11
6
3
2
3

Representation:

Total visitors: 199
Prom Developing Countries:

Africa
Asia
Europe
North & Central
America

South America

134

developing:
developing:
industrialized:
developing:
industrialized:

28
56
40
59
36
7

39



Title:
Dates:

Working Party on the Mechanical Behaviour of Solids
3 - 2 ? August 1982

Organizers: Professor G. Caglioti (Politecnico di Milano) and M. Parrinello (University
of Trieste)*

Purpose: To promote the nucleation of a group of physicists from several countries,
aware - and willing,-once having returned,to their institutions, to spread
the consciousness - of the importance of the role that the experimental
and theoretical methods of modern physics can play in the development of
the field of mechanical behavoiur of solids. In fact, physicists are
often concerned with the correlations between microscopic structure and
macroscopic properties of matter. However, they have usually neglected
the problem of interpreting the mechanical behaviour of solids in terms
of structure and properties. The accumulated know-how in physics, and
especially in the behaviour of non-linear physical systems, makes the time
ripe for a change in this attitude all over the world,
To formulate and start one or more specific projects concerning the
mechanical behaviour of solids.

Programme: Introduction. Acoustic attenuation in malticomponent systems. Thermo-
elasticity. Dislocations and their interactions in crystals (2).
Physical mechanisms of mechanical energy dissipation in solids. Theory
of anelasticity. Regular and irregular phenomena in non-linear systems.
Thermoacoustic instabilities in strained solids (2) Deterministic diffusion.
Transport and thermodynamic parameters of solids. Single mode LASER and
analogies with phase transitions. Dislocation distribution function in the
plastic zone at a crack tip. Atomistic views toward instabilities in
plastic flow and fracture. Theory of viscoelasticity. General discussion
and summary.

Participation:

Representation: Africa
Asia
Europe

Total visitors: 26, including many already present for the Workshop.
Prom Developing Countries: 16

developing: 7
developing: 7
developing: 2
industrialized:

A financial contribution from the Comitato Tecnologico of the CNR,
Rome, Italy, is gratefully acknowledged.
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Title:

Dates:

Organizers:

2nd Trieste International Symposium on Statistical Mechanics
of Msorption

Purpose:

Programme:

Participation:

Representation:

26-29 1982
ICTP, under the joint chairmanship of M. Cole (USA), F. Toigo
(Italy) and E. Tosatti (Italy).
Co-sponsors of the Symposium are the Gruppo Nazionale di
Struttura della Materia of the Italian Research Council (CNR)
and the International School for Advanced Studies (SISSA) of
Trieste.

To deal with all experimental and theoretical aspects of physi-
sorption and chemisorption on surfaces.

Topics: - static and dynamical properties of the various
2-dimensional phases

— nature of the relevant interactions
- kinetics of adsorption

The following lectures were given:
Surface phase diagrams for adsorption: from monolayers to
thick-film behaviour, including wetting, drying and roughening.
Thick films-dimensional crossover in multilayer films. Phase
transitions in multilayer films. Computer simulation studies
of melting in 2-dimensions. The dynamics of adsorption,
desorption and surface diffusion. Desorption kinetics of He
films. Structure and orientational ordering of nitrogen
molecules physisorbed on graphite. 2-D phases in chemisorp-
tion systems. Structural phase transitions on W and Mo sur-
faces. Neutron and electron scattering studies of ethane
adsorbed on graphite. Exact critical point and critical
indices of 0(N) model in 2-D. Incommensurate phases in physi-
sorption. Commensurate—incommensurate transition and melting.
Commensurate-incommensurate phase diagrams from the helical
Potts model. Walls, dislocations and the phase diagram on
freon adsorbed on graphite. Excitations in helium films
adsorbed on graphite. X-ray scattering studies of films.
Monte Carlo renormalization group studies of 2-D. Lattice
gas models with competing interactions. Adsorbed films as
realizations of the Heisenberg model with a cubic anisotropy.
Atomic beam scattering as a probe of overlayers. Physisorp-
tion interactions.

Total visitors: 101
From developing countries: 14

Asia developing:

Europe developing:
industrialized:

North & Central America developing:
industrialized:

South America

2
2

11
58
1

27
3
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Title:

Dates:

Organizers:

Purpose:

2nd Trieste IUPAP Semiconductor Symposium "Surfaces and Inter-
faces: Physics and Electronics"

30 August - 3 September 1982
Organizing Committee: R.S. Bauer, Chairman (Palo Alto, Califor-
nia); G. Chiarotti (Rome), A. Frova (Rome), Y. Petroff (Orsay),
H.J. Queisser (Stuttgart), P.W. Saris (Amsterdam), E. Tosatti
(Trieste), and R. Ueda (Tokyo).
The Symposium was sponsored by the Committee for Joint IUPAP-
UNESCO Semiconductor Activities at Trieste, chaired by A. Frova;
organized in cooperation with Gruppo Nazionale di Struttura
délia Materia del CNR; and supported by the Italian National
Research Council, the IUPAP Semiconductor Commission, IBM -
Italy and the ICTP.
The Trieste IUPAP Semiconductor Symposia, held biennially, are
meant to cover exhaustively focal aspects of semiconductor
physics and potential applications at a state-of-the-art level.
The 2nd Symposium, listed as a satellite event of the 16th
International Conference on the Physics of Semiconductors,
presented a view of semiconductor surfaces and interfaces for
theorists and experimentalists who are active in the field.
Particular focus was given to the role of physics and chemistry
on an atomic scale in determining the electronic properties of
devices.

Programme: Topics: - formation of semiconductor interfaces
- dependence of electronic properties on surface
geometry

- transition from chemisorption to stable interface
structure

- trap states at interfaces
- surface defects
- heterostructures and superlattices
- systematics of Schottky barrier and ohmic contacts
- suicide interface structure
- effects of interfaces in submicron structures

In addition to extended discussions on the above topics, the
following lectures were given:

I—V semiconductor surfaces. T.TCtgn spot profile analysis of
defects at the silicon surface. Chemisorption-induced defects
at interfaces on compound semiconductors. Semiconductor surface
defects and the electrical properties of metal contacts. The
formation of interfaces on GaAs and related semiconductors: a
reassessment. The noble metal/semiconductor systems: from
diffuse to sharp interfaces. Water and oxygen adsorption on
silicon surfaces studied by high resolution electron energy
loss. Local structure of adsorbates on semiconductor surfaces
using SEXAFS. Systematics of chemical structure and Schottky
barriers at compound semiconductor-metal interfaces. Schottky
barriers: models and *tests*. Schottky barrier amorphous-
crystalline interface formation? Metallurgical aspects of
suicide barriers. Ion beam analysis of metal-silicon inter-
faces. Microscopic properties and behavior of suicide inter-
faces. Discrepancies among experimental probes of suicide
interfaces. Thermodynamics of epitaxial layer formation.
Clustering at MBS interfaces and the »surface* phase diagram.
Vapor phase epitaxial formation of interfaces between tetrahed-
ral semiconductors under far from equilibrium conditions. Growth
arfel doping of GaAs using MBE: thermo dynamic and kinetic aspects.
Surface Fermi level of III—V compound semiconductor-dielectric
interfaces. Recombination at interfaces. Interface states at
the Si-Si02 interface. Dipoles, deep levels and interfaces.
The heterojunction parameters from a microscopic point of view.
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Programme cont'd. Ts the band-gap discontinuity 'adjustable'? Electrical trans-
port in heterojunctions and super-lattices. New device applica-
tions of band edjo discontinuities in multi-quantum well and
•saw-tooth» superlattice structures. Hetero-interfaces inside
devices: the interrelation between nanostructure and device
performance. Carrier confinement effects. The effects of boun-
dary constraints on micron and submicron length semiconductor
devices. Schottky barrier injection and quasiball istic elec-
tron transport. Round table discussion "Si(ill): TT-bonding,
budding, correlation or ?"

Participation: Total visitors: 145
Prom developing countries: 6

Representation: Africa developing: 1
Asia developing: 2

industrialized: 10

Europe developing: 2
industrialized: 82

North & Central America industrialized: 45
South America 1
International organizations

representing industrialized: 2
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Solid-state physics preprints and internal reports
issued in 1982

[3] F. CLARO and V. KUMAR - Phase diagrams for a square lattice with two- and
three-body interactions.

[k] E. ROMAN, G. SENATORS and M.P. TOSI - A simple model for the surface energy
of ionic crystals.

[10] K.P. JAIN and O.S. JAYANTHI- Quasibound exciton-LO phonon intermediate state
in multi-phonon Raman scattering of semiconductors.

[19] W. ANDREONI, M. ROVERE and M.P. TOSI - Co-ordination of heterovalent cation
impurities in molten salts.

[20] L. SMRfUKA - A "quadratized" augmented plane wave method.
[22] G. GHABRIER, G. SENATORE and M.P. Tosi - Ionic structure of solutions of

alkali metals and molten salts.
[2k] A. BREZINI - Self-consistent study of localization near band edges.U o[27] H.B. GHASSIB and S. CHATTERJEE - He impurity effects on normal liquid He

at low temperatures - I: Preliminary ideas and calculations.
[1*0] S. SELZER and N. MAJLIS - Effects of surface exchange anisotropy in

Heisenberg ferromagnetic insulators.
[1*2] W. ANDREONI and M.P. TOSI - Why is AgBr not a superionic conductor?
[1*8] B.R. BULKA - Electron density of states in a one-dimensional distorted system

with impurities: Coherent potential approximation.
[1*9] J. GORECKI - On the resistivity of metal-tellurium alloys for low

concentrations of tellurium.
[53] S. YOKSAN - Critical temperature of two-band superconductors containing

Kondo impurities.
[59] J.K. ABOAYE and D.S. PAYIDA - High temperature internal friction in pure

aluminium.
[6l] J. GORECKI and J. POPIELAWSKI - On the application of the long-mean free

path approximation to the theory of electron transport properties in liquid
noble metals.

[62] I.M. REDA, J. HAFNER, P. PONGRATZ, A. WAGENDRISTEL, H. BANGERT and P.K. BHAT -
Amorphous Cu-Ag films with high stability.

[65] TAHIR ABBAS - Study of the atomic ordering in the alloys NI-IR using diffuse
X-ray scattering and pseudopotentials.

[70] L. SCHWARTZ and A. PAJA - A note on the electrical conductivity of disordered
alloys in the Muffin-tin model.

[72] T. MISHONOV and T. SARIISKY - Acoustic plasma waves in inversion layers and
sandwich structures.

[73] T. MISHONOV - An exactly averaged conductivity in a disordered electronic
model.

[7!*] S.M. MUJIBUR RAHMAN - Structural energetics of noble metals.
[82] S.M. MUJIBUR RAHMAN - Roles of the electrons-per-atom ratio on the structural

stability of certain binary alloys.
[8U] C.A. MAJID - Glass forming tendencies of chalcogenides of the system

(As2 Se^ : (T12 Se)x .
[85] C.A. MAJID - Surface photoconductivity in amorphous As Se,.
[87] G. MUKHOPADHYAY and S.LUNDQVIST - The dipolar plasmon modes of a small

metallic sphere.
[88] A.P. BAKULEV, N.N. BOGOLIUBOV, Jr. and A.M. KURBATOV - The generalized

Mayer theorem in the approximating Hamiltonian method.
[90] PRABODH-SHUKLA - A microscopic model of the glass transition and the

glassy state.



[102] A.N. ERMILOV, A.N. KIREEV and A.M. KURBATOV - Random spin systems with
arbitrary distributions of coupling constants and external fields.
Variational approach.

[103] K.M. KHANNA - Landau's parameters and thermodynamic properties of liquid He II.
[lOU] H. PUSZKARSKI - Effect of surface parameter on interband surface mode

frequencies of finite diatomic chain.
[107] A.M. KURBATOV and O.P. SANKOVIC - On one generalization of the Fokker-Planck

equation.
[110] J.S. NKOMA - Response of exciton polariton spectra and electric fields to

different additional boundary conditions.
[112] O.P. KATYAL and K.M. KHANNA - Transverse magneto-resistance and Hall

resistivity in Cd and its dilute alloys.
[115] B.K. SHARMA and M. TOMAK - Compton profiles of some ltd transition metals.
[120] J.S. NKOMA - On the theory of inelastic scattering of slow electrons by

surface excitations - I: Half space formalism.
[121] J.S. NKOMA - On the theory of inelastic scattering of slow electrons by

surface excitations - II: Thin film formalism.
[122] C.W. LUNG and L.Y. XIONG - The dislocation distribution function in the

plastic zone at a crack tip.
[12̂ ] BAYANI I. RAMIREZ - A view of bond formation in terms of electron momentum

distributions.
[125] M.F. KOTKATA, M.H. El-FOULY, A.Z. El-BEHAY and L.A. El-WAHAB - Transport

studies of S-Se amorphous semiconductors.
[126] G. BASKARAN - Superfluidity of spins in ferromagnetic chains.
[127] NORA N. COHAN and MARIANA WEISSMANN - Phasons and amplitudons in one-

dimensional incommensurate systems.
[128] M. TOMAK - The electron-ionized donor recombination in semiconductors.
[129] S.P. TEWARI - High temperature superconducting of a Chevrel phase ternary

compound.
[131] C.A. MAJID - Thermal analysis of chalcogenideglasses of the system

(As2Se3)l_x : (Tl2Se)x .
[132] K.M. KHANNA and S. CHAUBRA SINGH - Radial distribution function and second

virial coefficient for interacting bosons.
[13**] H.B. CHASSIS and S. CHATTERJEE - On backflow in two and three dimensions.
[138] A. BREZINI - Eigenfunctions in disordered systems near the mobility edge.
[139] M.H. El-FOULY, M.F. KOTKATA, A.Z. El-BEHAY and M.A. MORSY - Effect of

radiation on some glasses in the system AS,Se Tê _ .
[l*t6] BAYAHI I. RAMIREZ - Electron momentum distributions of the first-row

homonuclear diatomic molecules , A,..LÀ
[l'*7] A.K. MAJUMDAR - Correlation between magnetoresistance and magnetization

in Ag Mn and Au Mn spin glasses.

[150] I.M. REDA and H. BANGERT - Glass forming ability and kinetics of
formation of metglasses.

[151] I.M. REDA and A. WAGENDRISTEL - Atomic transport in highly disordered
solids.

[151*] S.M. PIETRUSZKO - Amorphous silicon prepared: from silane-hydrogen
mixture.

[155] J« ZIELINSKI - Semi-phenomenological approach to the problem of
discontinuous change of valence.

[156] H.B. GHASSIB and S. CHATTERJEE - On density fluctuations in dilute He-3He
thin films.

[158] A.-S.F.OBADA and M.H. MAHRAN - Electric and magnetic dipole contributions
to a theory of radiation reaction field and atom self-energy: An operator
reaction field.
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[159] R. KUMAEAVADIVEL - Thermodynamic properties of liquid metals.
[l60] K.W. WOJCIECHOWSKI, P. PIERANSKI and J. MALECKI - An instability in a

hard-disc system in a narrow "box.
[16U] M. ROVERE, M.P. TOSI and N.H. MARCH - Freezing theory of RbCl.
[165] C.A. MAJID - Radial distribution analysis of amorphous carbon.
[166] P. BALLONE, G. SENATORE and M.P. TOSI - Surface density profile and surface

tension of the one-component classical plasma.
[167] G. KAMIENIARZ - Zero-temperature renormalization of the 2D transverse

Ising model.
[168] G. KAMIENIARZ, L. KOWALEWSKI and W. PIECHOCKI - The spin S quantum Ising

model at T = 0.
[169] J. GORECKI and J. POPIELAWSKI - On the applicability of nearly free

electron model for resistivity calculations in liquid metals.
[170] K.F. WOJCIECHOWSKI - Trial charge density profiles at the metallic surface

and work function calculations.
[171] H.B. GHASSIP and A.M. KHUDEIR - Towards a comprehensive theory for He II:

I - A zero-temperature hybrid approach.
[172] J. CHELA-FLORES and H.B. CHASSIS - Towards a comprehensive theory for He II:

II - A temperature-dependent field-theoretic approach.
[173] C.A. MAJID - Electrical, optical and glass transformation behaviour of

amorphous solids - An introduction to fundamentals.
[185] J. GORECKI - Some remarks on the use of the effective medium approximation

for the resistivity calculations in liquid noble metals.
[186] R.P. HAZOUME - A theory for the orientational ordering in nematic liquids

and for the phase diagram of the nematic-isotopic transition.
[187] R. BAQUERO and J.P. CARBOTTE - The thermodynamics of superconducting

lanthanum.
[188] A.-S.F. OBADA and M.H. MAHRAN - Response and normal modes of a system in the

electric and magnetic-dipole approximation.
[189] M.K. KOLEVA and I.Z. KOSTADINOV - Absence of Hall effect due to phonon-

assisted hopping in disordered systems.
[190] L. JURCZYSZYN and M. STESLICKA - Surface states in the presence of absorbed

atoms - II: Approximation of the small radius potentials.

[196] I. ADAWI and V.E. GODWIN - Behaviour of the electron density near an
impurity with exchange and correlation.

[198] R.P. HAZOUME - Orientational ordering in cholesterics and smectics.
[200] M. TOMAK - On the photo-ionisation of impurity centres in semiconductors.
[220] R.D. BAETA - Steady state creep in quartz.
[231] N. MAJLIS, S. SELZER, DIEP-THE-HUNG and H. PTBZKARSKI - Surface parameter

characterization of surface vibrations in linear chains.
[235] G. KAMIENIARZ - Random transverse Ising model in two dimensions.
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Title:

Dates:
Organizers:

Purpose:

Programme:

Participation:

Represent at ion:

Applicable Mathematics and Planning Models
Summer Workshop on Fibre Bundles and Geometry
5-30 July 1982

Professor G. Vidossich (lOTP), and directed by Professors
J. Bells (UK) and M.S. Narasimhan (India)
To provide a panorama of the basic methods and techniques of
the subject; to introduce the problems of current research and
to survey the applications. In this way the Workshop covered
a variety of interests, for those wishing to begin research to
those interested only in the applications and/or using the
methods and results.
Consisted principally of the parallel treatment of Algebraic
Topology and Differential Geometry, with additional lectures
entitled:
Morse theory. Elliptic differential operators. Infinite
dimensional manifolds. Complex manifolds and holomorphic
bundles, Gauge theories. Integral cohomology via differen-
tial forms. Complex manifolds. Global smooth solutions and
formation of singularities for nonlinear hyperbolic partial
differential equations. Penrose transform. Harmonic maps
of indefinite metrics.
Total visitors: 115
Prom developing countries: 62
Africa
Asia
Europe

developing:
developing:
developing:
industrial

North & Central America. ^ . , .industrialized:
South America
International organizations

representing industrialized:

13
20

27
47
5
2
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Title:

Dates :

Organizers:

Purpose:

Programme :

Autumn Course on Mathematical Ecology (including the
International Symposium;
16 November - 10 December 1982
(Symposium: 28 November - 10 December 1̂ 82)
Professors T.G Hallam, (University of Tennessee), S.A. Levin,
(Cornell University), and G. Vidossich, (University of Trieste,
and ICTP)
To deal with the mathematics currently being applied to prob-
lems in the ecological and environmental sciences. Math-
ematical methods and the general techniques of systems
science are proving to be of increasing value in the study
of various environmental and ecological problems. The
purpose of this course is to examine the methods used to
analyze these problems and to plan environmental preser-
vation and in the planning and efficient utilization of
resources.
Topics: - Deterministic and Stochastic models of populations

- Deterministic and Stochastic models of communities
- Ecosystem models
- Applications: resource management, biological
control, epidemiology, biological oceanography,
fisheries modelling, effects of- exogenous stress.

The following lectures were given:
Ecology: An Ideosyncratic Overview. Deterministic Pop-
ulation Models I: Populations and Discrete Models. Stoch-
astic Population Theory: Birth-death Processes. Biophys-
ical Ecology: An introduction to Organism Response to
Environment. Deterministic Population Models II: Rudimen-
tary Continuous Models. Stochastic Population Theory II:
Birth-death processes. Deterministic Population Models III:
Resource Consumer Models. An Overview of Foraging Theory.
Deterministic Community Theory I: Competition. Stochastic
Population Theory III: Diffusion Processes. Stochastic
Population Theory IV: Diffusion Processes. Stochastic
Population Theory V: Random Environment and Perturbations.
Deterministic Population Theory II: Cooperation. Stochas-
tic Population Theory VI: An introduction to Branching Proc-
esses. Deterministic Community Theory III: Simple Pood
Chains. Analysis of Ecological Time Series. Deterministic
Community Theory IV: Complexity in Pood Webs. Age Struc-
ture Models II: Models with Density Dependence. Pop-
ulation Biology of Infectious Diseases I. The Roots of
Theoretical Ecology I: Before and up to Darwin. Bio-
economics and the Management of Renewable resources II.
Age Structure Models III: Models Incorporating Distinct
Developmental Stages. Population Biology of Infectious
Diseases II. The Roots of Theoretical Ecology II: Evol-
ution, Biocenology, and Population Dynamics from the i860's
to the 1920's. Bioeconomics and the Management of Renewable
Resources III. The Roots of Theoretical Ecology III: The
Golden age of Theoretical Ecology. Population Biology of
Infectious Diseases III. Introduction to Stochastic Models
of interacting species. Bioeconomics and the Management
of Renewable Resources IV. Diffusion and Transport Models
in Ecology. Environmental Fluctuations and Limits to
Similarity of Competing Species. Evolution of Life History
Parameters: An Overview. Heritable genetic variation
maintained by mutation-selection balance: Lerch's zeta
meets the abdominal bristle. Simple models for the inter-
action of age-structured populations. Phenotypic plasticity:
A strategic approach to plant adaptation. Malarian models.
Single--type populations in random environments. Epidemic
models. Coevolution. Theoretical ecology in the 1930's:
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Two different philosophies. The effect of harvesting on pop-
ulation systems. The critical community size and eradication
strategies for virus infections. Multi-type populations in
random environments. Fishery management: The case of tuna
in the eastern tropical Atlantic. Space structures of
some migrating populations. Nutrient cycling in aquatic
systems I. Multispecies problems for fisheries. A class
of nonlinear diffusion problems in age-structured population
dynamics. Some models for transmission of disease. Math-
ematical modelling of ecological resource problems a fin-
ancial management approach. An effortless method of
estimating the Atlantic bluefin tuna population. Effects of
dispersal on the stability of two-preys one predator model.
Aggression among larval dragonflies. Evolutionary stable
strategies based on size asymmetries. Nutrient cycling in
aquatic systems II. Transport and dispersal models. A
mathematical model for a class of epidemics. The storage
effect in stochastic population models. The role of
taxes in cellular ecology. Oceanic turbulence and diffusion.
An age structured competition model. Dispersal and the
dynamics of plant-insect associations: Applications of
diffusion models to experiments with a goldenrod community.
Optimal thermorégulation during gestation in Sceloporus
jarrovi, a live-bearing lizard. Problems of estimating
responses of fish and whale populations to exploitation.
Population genetics of altruistic traits. Population
biology and infectious diseases I. Similarity principles
in ecosystem dynamics. Persistence in food webs. Stab-
ility vs. complexity in model competition communities.
A mathematical model of population dynamics, involving
migration and resources. Critical patch size for plankton
and patchiness. A model of naticid gastropod-bivalve co-
evolution. Population biology and infectious diseases II.
Spatial distribution of rapidly dispersing animals. Stab-
ility of model ecosystems with Markovian structural per-
urbations. Species diversity and size distribution. Plus
Contributed Papers Sessions by W. Schappacher, Z. Agur,
J. Metz, and P.O. Adedeji. Interaction redistribution
equations: Structure in aspect. A game theoretic analysis
for renewable resource management. Spatial distribution of
competing species. Particle size spectra in ecology.
Formulating tractable age-structure models. Some remarks on
the dynamics of structured populations. Simple "vs. complex
models for fishery management. The raultispecies fisheries
problem: A case study of Georges Bank. Extinction and
first-passage time problems for correlated environments.
Coevolution in a host and its parasite. The structure of
cycling in ecological flow networks. Contributed Papers
by V. Andreasaon, M. Acevedo, S. Chaudhuri, W.M. Liu.

Participation: Total visitors: 158
From developing countries: 83
Africa 11
Asia - developing: 43

- industrialized: 5
Europe - developing: 14- industrialized: 40

Indonesia and Oceania - developing: 2
- industrialized: 2

North and Central America - developing : 1
- industrialized: 28

South America 12
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Mathematics preprints and internal reports
issued in 1982

M.W. KALINOWSKI, M. SEWERYNSKI and L. SZYMANOWSKI - On the F equation.
[38] W. KOTAESKI and A. KOWALEWSKI - Optimal control of distributed parameter

system with incomplete information about the initial condition.
[kk] B.C. NJAU - Distortions in power spectra of digitised signals - I:

General information.
[l»5] B.C. NJAU - Distortions in power spectra of digitised signals - II:

Suggested solution. p
[51] P.S. CHEE - On the extension of H -functions in polydiscs.
[66] E.G. NJAU - An analytic examination of distortions in pbver spectra due

to sampling errors .
[67] E.G. NJAU - Power estimation on sinusoids mounted upon D.C. background:

Conditional problems.
[68] E.G. NJAU - Distortions in power spectra of signals with short components.
[69] E.G. NJAU - Distortions in two- and three-dimensional power spectra.
[96] LI Ia-tsein and SHI Jia-hong - Global solvability in the whole space for

a class of first-order quasilinear hyperbolic systems.
[109] N. MOHAMMAD - Algebra of pseudo-differential operators over C*-algebras.
[113] P. RACZKA, Jr. - On the class of simple solutions of SU(2) Yang-Mills

equations .

[123] S. POORNIMA - An embedding theorem for the Sobolev space \T' .
[lU8] E.A. SAAD, S.A. El WAKIL, M.H. HAGGAG and H.H. MACHALI - Fade' approximant

for Chanirasekhar H Function
[ll*9] S.A. El WAKIL, M.T. ATIA, E.A. SAAD and A. HENDI - Particle transfer in

multiregion.
[178] KHALID SAEED - Identification of necessary and sufficient conditions for

real non-negativeness of rotational matrices.
[179] KHALID SAEED - The modified Gauss diagonalization of polynomial matrices.
[192] A.S. OKB-EL-BAB and M.S. EL-SHAZLI - The internal representation of the

exponentially convex functions of infinitely many variables on Hubert
spaces.

[203] H.N. BHATTARAI - Join decomposition of certain spaces.
[22k] A.M. SKULIMOWSKI - On the optimal exploitation of subterranean atmospheres.
[225] A. KOWALEWSKI - The necessary and sufficient conditions of the optimality

for hyperbolic systems with non-differentiable performance functional.

[226] S. GÜNAY -transformation 'net110'13 for constrained optimization.
[227] S. TANGMANES - Inherent errors in the methods of approximations: A case

of two-point singular perturbation problem.
[232] A.G.A.G. BABIKER - The distribution of sample egg-count and its effect on

the sensitivity of schistosomiasis tests.
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Title:

Dates:
Organizers:

Purpose :

Programme :

Participation:

Physics of Oceans, Atmospheres, and Deserts

Autumn Course on Geomagnetism, the Ionosphere, and
Magnetosphere.
21 September - 12 November 1̂ 82
Profs. A.A. Ashour, (University of Cairo, Egypt), Sir
G. Beynon, (University of Wales, Aberystwyth, U.K.),
A.H. Cook, (FRS, Cambridge, U.K.), A. Marussi, (University
of Trieste), and A.P. Mitra, (National Physical Laboratory,
N. Delhi)
The Course was intended to develop the mathematical and
physical basis of the phenomena of the geomagnetic field
and the plasmas around the Earth. The Workshop concentrated
on the special problems of radio propagation in the tropics.
Topics: - Geomagnetism

- Ionosphere
- Magnetosphere
- Interactions between the solar wind, terrestrial
plasmas and neutral atmosphere

- Radio propagation in the regions around the Earth
The following lectures were given:
l'y lectures were given on the Ionosphere, 22 lectures
on Geomagnetism, and 10 lectures on Mathematics. <y lectures
were given on the Magnetosphere and 15 on Radio Propagation.
An overview of Ionospheric and Tropospheric propagation.
Characteristics of Tropospheric environment. Reference
data I - Global (CCIR, ITS 78). Interdisciplinary Talk.
Magneto-ionic propagation. Tropospheric propagation
mechanisms and observing systems. Reference data II -
India. Ionospheric radiopropagation over South America. Trop-
ospheric propagation over South America. Ionospheric pred-
iction. Reference Data III - South America. Special
problems in tropical ionospheric communication. Tropospheric
propagation I. Earth-space prediction. URSI, World Data
Centres, lonosonde availabilities. Ionospheric forecasting
Tropospheric prpagation II. Troposphere and tropospheric
propagation over Sooth America. The Middle Atmosphere -
Physics, Chemistry and opportunities for international
cooperation. Disturbed ionosphere and short-term forecasting.
Tropospheric propagation III. Case studies. Methodology
for HP link predictions including test cases. Tropospheric
propagation IV. Tropospheric propagation V.
Total visitors: 100
Prom developing countries: 83
Africa
Asia
Europe

- developing:
- developing:
- industrialized:

23
36
10
13

Indonesia and Oceania
- developing: 5

North and Central America
- developing: 3
- industrialized: 2

South America 8
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Activities Outside the Scheduled Programme

Title:
Dates:

Purpose:

Miscellaneous research
Throughout the year

To allow scientists wishing to avail themselves of the Centre's
facilities (library, computing facilities, presence of ICTP
Consultants and other experts) and have contacts with others,
in their own or related fields of interest present at the
Centre, to do so.

Participation: Total visitors: 142
(as at 11 September) Prom developing countries: 86
Representation: Africa

Asia
Europe

Worth & Central America
South America
International organizations

- developing:
- developing:
- developing:
- industrialized:
- industrialized:

34
32
11
42

9
7
2
5

Results and
follow-up:

developing:
Representing: ~ — industrialized:
Some 8 preprints and internal reports were issued in fields
not directly covered in scheduled activities (as at September
1982).
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Miscellaneous preprints and internal reports
issued in 1982

[l] Th.M. El-SHERBINI - Excitation mechanisms in singly ionized krypton laser.
[9] Th.M. El-SHERBINI and A.A. RAHMAN - Auto-ioni-zing states in Mgl.

[77] A. BOKHARI and A. QADIR - A prescription for n-dimensional vierbeins.
[119] A. QADIR - The question of an upper bound on entropy.
[135] M.Y.M. HASSAN, A. RABIE and E.H. ISMAIL - Electron scattering form factor

analysis using Brink model with Jastrow correlation.
[136] M.Y.M. HASSAN, A. RABIE and E.H. ISMAIL - Analysis of the high energy proton

scattering using Brink's model.
[137] M.Y.M. HASSAN, A. RABIE and E.H. ISMAIL - Binding energy calculations using

the molecular orbital wave function.
[152] M.Y. El-ASHRY - On the kinetic theory of parametric resonance in relativistic

plasma.
[20l] 0. BALCIOGLU - Interaction between ionisation and gravity waves in the upper

atmosphere.
[219] V.C.K. KAKANE - Ionospheric scintillation observations.
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Title: Hosted Activity

The iVTBO Workshop on Functional Integration of Cell Surface
and Cytoskeleton Control Systems
— organized by the International School for Advanced Studies

Title: Regional Activities, co-sponsored by the Centre

This year the International Centre for Theoretical Physics
was co-sponsor of the following activities, organized in the
various regions in response to the needs of scientists from
developing countries:

1. Conference on Physics and Development
Dacca, Bangladesh, 2 0 - 2 4 January

?. Latin-American Conference on Plasma Physics
Sao Paulo, Brazil, 8 - 1 2 February

3. XXT International Schladming School
Schladming, Austria, February

4. First International Course on Geophysics
Bogota, Colombia, 1 - 2 5 June

5. Escuela Latino Americana de Fisica
Cali, Colombia, 20 June - 10 July

6. 7th International Nathiagali Summer College on Physics
and Contemporary Needs

Islamabad, Pakistan, 31 July - 19 August
7. Multiciencias 1982

Cuzco, Peru, August
8. ASPEN International Conference on Teaching Aids in Physics

Education (TAPE)
Bangi, Malaysia, 9 - 11 August

9. Third Marcel Grossmann Meeting on the Recent Developments
of General Relativity

Shanghai, Republic of China, 30 August - 2 September
10. Conference Constitutive Union Africaine de Physique

Yamoussoukro, Ivory Coast, 6-11 September 1982
11. Seminar on Extratropical Cyclones and Instability Lines

Pelotas, Rio Grande do Sul, Brazil, 11 - 22 October
12. Petra School of Physics

Amman, Jordan, 23 — 30 October
13. Conference on Physics Teaching in Arab Countries

Cairo, Egypt, 18 - 23 December
14. Asian Physical Society

- help towards secretarial expenses of APSO
15. ICTP/ASPEN Visiting Research Grants, ASPEN Secretariat,

National University of Malaysia

54



Title:

Dates:

Organizers:

Purpose:

Programme:

Regional Activities organized by the Centre

Regional College on Theory of Condensed Matter - Accra, Ghana

1 December 1981 - 15 January 1982

The College was part of the programme organized by the Advisory
Committee on Condensed Matter Physics of the ICTP, under the
chairmanship of Professor N.H. March. The College was organized
jointly by the ICTP, the University of Ghana and the Ghana
Atomic Energy Commission, and was held at the University of
Ghana, Legon, Accra. Resident Director: F.K.A. Allotey.
The College was sponsored by the United Nations Interim Fund for
Science and Technology for Development.

The College was the first on the theory of condensed matter to
be held in Africa. It was intended for experimental and theo-
retical physicists, material scientists and physical chemists,
with the aim of presenting basic concepts and, briefly, the
way they relate to experimental observations on solids and
liquids.

Lecture courses were held on four topics:
- the one-electron approximation in the theory of condensed

matter
- dielectric and optical properties of solids
- introduction to statistical mechanics and co-operative

phenomena
- many-body theory
In addition, two seminars were given:
Band structure calculation using APH. Local field corrections
to binding energies of core exitons, etc. etc.

Participation:

Representation:

Total visitors: 55
From developing countries: 44

Africa
Europe

- developing:
- industrialized:

44
11
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Title:

Dates:

Organizers:

Purpose:

Programme :

Participation:

R epr esent at ion :

Winter Workshop on Monsoon Dynamics - Dacca, Bangladesh
11 January - 19 February 1982
The Workshop was directed by Dr. A.M. Choudhury (Space Research
and Remote Sensing Organization, Dacca) and Professor G. Mohan
(Indian Institute of Technology, Kanpur) with the assistance of
a local Organizing Committee consisting of Dr. A. Hossain
(BAEC/SPARRSO), Professor M. Shamsher Ali (BAEC) and Professor
S.M. Sharfuddin (institute for Advancement of Science and Tech-
nology).
The Workshop was sponsored by the United Nations Interim Fund
for Science and Technology for Development.
The Workshop was intended for scientists and engineers with com-
mitment to research in atmospheric science. Graduâtes, post-
doctoral fellows and professional scientists/engineers actively
carrying out research in this area participated.
The programme began from the textbook level in atmospheric science
and ultimately achieved an in-depth study of the present state of
the art in the physics and dynamics of tropical air-flow. The
programme began with introductory lectures followed by a self-
contained lecture series on the following topics:
- general circulation of the atmosphere
- tropical flow
- monsoon dynamics
- monsoon and hydrometeorology
The following lectures were given:
The evolution of the life-cycle of the monsoon. The theoretical
and experimental foundation of convection. Fluid dynamics. Meth-
odology of monsoon dynamics. Monsoon meteorological features.
Large—scale features of monsoon. Satellite meteorology. Tropical
weather systems - tropical cyclones. Radiative transfer and heat
budget. Storm surges. Atmospheric waves. Numerical methods.
Monsoon models. Dynamics of monsoon disturbances. Tropical
cyclones. Global moisture balance. Large-scale aspects of the
tropical atmosphere, including interactions with middle lati-
tudes. The tropical boundary layer. General circulation, storm
surges, and the non-hydrostatic approach. Monsoon variability.
Onset and recession of monsoons. Prediction of tropical cyclones
over the Bay of Bengal. Theory of the jet stream.
Total visitors: 8?
From developing countries? 77
Africa - developing:
Asia - developing:
Indonesia & Oceania- developing:

Europe — industrialized:
Horth & Central America ,- developing:

-"industrialized:
International organizations

representing industrialized:

5
66
2
1
4
35
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Title:

Dates:

Organizers:

Purpose:

Programme:

Participation:

Representation:

Pirat Latin-American School and Third International Symposium
on Non-conventional Energy - Bogota, Colombia

13-30 July 1982

The activity was organized by the ICTP in collaboration with
AGIP (Asociacion pro Centro Internacional de Pisica) in Bogota.
It was sponsored by the Dipartimento alia Cooperazione e lo
Sviluppo and CM (Italy), COLCIENCIAS, IAN and ICPES (Colombia).
The Directors were Professors G. Elias (CNR, Italy), G. Purlan
(University of Trieste and ICTP), H. Rodriguez (National Univer-
sity of Bogota and ACIP) and A.A.M. Sayigh (institute for Scien-
tific Research, Kuwait).

To review the state of the art and to discuss the most recent
developments in the field of non-conventional energies in the
light of their applications to Latin American countries. In
this spirit the initial lectures of the School were given in
Spanish by Latin American speakers and many participants and
delegates from national organizations had the opportunity to
present their contributions and compare their experiences.

Fundamentals of solar radiation and measuring instrumentation.
Principles of thermal, electric and chemical conversion of
solar energy. Their prospects for developing countries. Plan-
ning and design of energy systems. Energy crops. Hydrogen
energy systems. Wind energy. Geothermal energy. Wave and
tidal energy. Thin films in photothermal solar energy conver-
sion. Passive solar architecture and bioclimatic design.

Total visitors: 114
Prom developing countries: 100

Africa
Asia
Indonesia & Oceania
Europe

- developing:
- developing:
- developing:
- developing!
- industrialized:

North & Central America,, developing:
- industrialized:

South America (excluding Colombia):
Colombia:

3
6
1
4
10
44
22
60

57



HOW TO ORDER IAEA PUBLICATIONS
An exclusive sales agent for IAEA publications, to whom all orders

and inquiries should be addressed, has been appointed
in the following country:

UNITED STATES OF AMERICA UNIPUB, P O Box 433, Murray Hill Station, New York, NY 10016

In the following countries IAEA publications may be purchased from the
sales agents or booksellers listed or through your
major local booksellers. Payment can be made in local
currency or with UNESCO coupons.

ARGENTINA

AUSTRALIA
BELGIUM

CZECHOSLOVAKIA

FRANCE

HUNGARY

INDIA

ISRAEL

ITALY

JAPAN
NETHERLANDS

PAKISTAN
POLAND

ROMANIA
SOUTH AFRICA

SPAIN

SWEDEN

UNITED KINGDOM

USS R
YUGOSLAVIA

Comision Nacional de Energia Atomica, Avemda'del Libertador 8250,
R A 1429 Buenos Aires
Hunter Publications, 58 A Gipps Street, Collmgwood, Victoria 3066
Service Courrier UNESCO, 202, Avenue du Roi, B-1060 Brussels
S NT L ,Spalena51,CS-11302Prague 1
Alfa, Publishers, Hurbanovo namestie 6, CS-893 31 Bratislava
Office International de Documentation et Librairie, 48, rue Gay-Lussac,
F-75240 Paris Cedex 05
Kultura, Hungarian Foreign Trading Company
P O Box 149, H-1389 Budapest 62
Oxford Book and Stationery Co , 17, Park Street, Calcutta-700 016
Oxford Book and Stationery Co , Scmdia House, New Delhi-110 001
Heiliger and Co , Ltd , Scientific and Medical Books, 3, Nathan Strauss
Street, Jerusalem 94227
Librena Scientifica, Dott Lucio de Biasio "aeiou".
Via Meravigh 16, I 20123 Milan
Maruzen Company, Ltd , P O Box 5050, 100-31 Tokyo International
Martmus Nijhoff B V , Booksellers, Lange Voorhout 9-11, P O Box 269,
NL2501 The Hague
Mirza Book Agency, 65, Shahrah Quaid-e Azam, P O Box 729, Lahore 3
Ars Polona-Ruch, Centrala Handlu Zagramcznego,
Krakowskie Przedmiescie 7, PL 00-068 Warsaw
llexim, P O Box 136 137, Bucarest
Van Schaik's Bookstore (Pty) Ltd , Libri Building, Church Street,
P O Box 724, Pretoria 0001
Diaz de Santos, Lagasca 95, Madnd-6
Diaz de Santos, Balmes 417, Barcelona-6
AB C E Fritzes Kungl Hovbokhandel, Fredsgatan 2, P O Box 16356,
S-103 27 Stockholm
Her Majesty's Stationery Office, Agency Section, Room 008, Publications
Centre, 51 Nine Elms Lane, London SW8 5DR
Mezhdunarodnaya Kniga, Smolenskaya-Sennaya 32-34, Moscow G-200
Jugoslovenska Knjiga, Terazije 27, P 0. Box 36, YU-11001 Belgrade

Orders from countries where sales agents have not yet been appointed and
requests for information should be addressed directly to:

Division of Publications
International Atomic Energy Agency
Wagramerstrasse 5, P.O. Box 100, A-1400 Vienna, Austria


