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PART I

A REVIEW OF THE SCIENTIFIC ACTIVITIES IN 1991
at the International Centre for Theoretical Physics,

Trieste, Italy

FIELDS OF RESEARCH AND TRAINING AND HIGHLIGHTS OF ACTIVITIES
The main fields of research and training-for-research at the Centre in 1991 were:

fundamental physics (high energy, astrophysics, cosmology and particle physics); condensed
matter physics (condensed matter physics and related atomic and molecular physics, materials
science and engineering, computational condensed matter, surfaces and interfaces, liquids and
statistical mechanics); mathematics (applicable mathematics, mathematics in development,
differential geometry, differential equations, analysis and mathematical physics); physics and
energy (plasma physics and nuclear physics); physics and environment (geophysics,
oceanography, seismology, climatology and meteorology, physics of the atmosphere,
troposphere, magnetosphere and remote sensing); applied physics and high technology (physics in
industry, microprocessors, communications, instrumentation, synchrotron radiation, VLSI
design, optical fibres, lasers and computational physics). Some courses (11) were held in close
cooperation with the Institutes of the International Centre for Science and High Technology (ICS).

Some 3984 scientists took part in the activities of the Centre and in the Programme for
Training at Italian Laboratories, staying for a total of almost 4221.88 person/months. Fifty-one
point eighty-six percent of them were from developing countries, accounting for 74.91% of the
total person/months. Associate Members from developing countries numbered 457, and there
were 420 Federated Institutes in developing countries.

The first Diploma courses in high energy physics and in condensed matter physics were held
from 1 October to 31 December with the participaton of 20 students.

The ICTP celebrated Professor Abdus Salam's 65th birthday on January 29th, 1991. During
the ceremony, Prof. Salam, who is the founder of the ICTP and Director of the Centre, was
presented with the plaque on behalf of the ICTP Staff.

Professor Abdus Salam was honoured with the degree of Doctor Honoris Causa of the
University of Tucumân, Argentina, as a reaffirmation of those unchanging values of peace,
liberty and justice towards mankind, and with the degree Honoris Causa by the University Cheikh
Anta Diop of Dakar, Senegal, for his deep knowledge of the scientific world, international fame of
his works and research, especially in the field of physics, and their impact on Africa.

FUNDING
The financial agreement with the Italian Government expired on 31 December 1990 and the

renewal of the same has still to be completed by the Italian Parliament. However, the
implementation of the programme, with some curtailments, became feasible through loans
advanced by UNIDO (US$ 6 million and Lit. 2 billion in 5 different periods) as well as an advance
payment of Lit. 9 billion given by the Italian Government out of which a payment of Lit. 3 billion
was approved at the end of November 1991. The contributions of the IAEA and UNESCO amounted
to US$ 1,320,000 and 288,200 respectively.

The Centre also acknowledges with gratitude contributions from SAREC (Sweden,
US$322,689.82), UNIDO (regular, US$620,000), Japan (US$ 39,120), Switzerland
(US$37,179.05), Brazil (US$36,000), France (CNR, US$16,528.35), Iran (Ministry for
Culture and Higher Education, US$ 99,961 and Atomic Energy Organization, US$ 25,000),
Italian National Institute for Nuclear Physics-INFN (US$132,268.97), UK (Royal Society,
US$34,459.20) and United Nations University-UNU (US$10,000).

ADRIATICO RESEARCH CONFERENCES
In 1991, the Adriatico Research Conferences series included short meetings on: structural

and phase stability of alloys, physics of inhomogeneous materials, open problems in strongly
interacting electron systems, and path integration and its applications. Seventy-four scientists
from developing countries, out of a total of two hundred and eleven, took part.

TRAINING AT ITALIAN LABORATORIES
One hundred and seven scientists from developing countries carried out research at Italian

academic and industrial laboratories under a programme which started in 1982 with the financial
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support of the Italian Direzione Generale per la Cooperazione allo Sviluppo (Ministry for Foreign
Affairs, Rome, Italy).

EXTERNAL ACTIVITIES
In the fields of physics and pure and applied mathematics, the Centre sponsored 105

activities, courses, workshops and symposia in 37 countries. Twelve Affiliated Centres were
established in 12 countries and 5 Networks were created involving 12 countries, plus 25 Visiting
Scholars. These programmes were financed by the Direzione Generale per la Cooperazione allo
Sviluppo of the Italian Ministry of Foreign Affairs, Rome, Italy.

CO-SPONSORED ACTIVITIES
The Centre co-sponsored four activities, courses, workshops and schools with the

participation of 135 scientists, out of that 23 were from developing countries.

MEETINGS HOSTED BY THE CENTRE
The Centre hosted 11 meetings, two of them were organized by the International Centre for

Science and High Technology, while other major organizing institutions were the International
Centre for Genetic Engineering and Biotechnology, International Bathymétrie Chart of the
Mediterranean, Third World Academy of Sciences, International Institute for Pure and Applied
Chemistry and International School for Advanced Studies.

OTHER MEETINGS
A two-day Round Table on Scientific Brain Drain in the Third World and in Central and Eastern

Europe was held in March in Trieste. The recent emigration waves from Mediterranean and
developing countries as well as from Central and Eastern Europe were discussed. There were
100 participants, out of which 35 were from developing countries.

Another 8-day symposium was held in March in Edinburgh in co-operation with the
International Centre for Mathematical Sciences and the Edinburgh Mathematical Society. The
main subject was geometry and mathematical physics. One hundred scientists attended, out of
which 17 were from developing countries.

BOOKS AND EQUIPMENT DONATION PROGRAMME
During 1991, the Centre was able to distribute 20,655 journals, 5,150 proceedings, 3,175

books and 2,843 miscellaneous publications to some 1,500 institutions in 100 developing
countries. Besides the donations directly distributed by the Centre, a large number of donations
of complete sets of back issues of journals were shipped directly by the donors to institutions in
developing countries.

AWARDS
The 1991 Dirac Medals of the International Centre for Theoretical Physics were awarded to

Professor Jeffrey Goldstone from the Massachusetts Institute of Technology, Cambridge, MA,
USA, for fundamental clarification of the phenomenon of spontaneous symmetry violation in
relativistic quantum field theory, and to Professor Stanley Mandelstam from University of
California, Berkeley, USA, for his work on the representation of the analytic properties of
scattering amplitudes and path integral quantization methods to string theory.

Special Dirac Medals were given to Mrs. Margit Dirac (UK) and Prof. Claudio Villi (Italy).
The 1991 ICTP Prize in honour of Ettore Majorana was awarded to Dr. Hong Van Le, from the

Institute of Mathematics, Hanoi, Viet Nam, for her profound work on calibrations applied to the
theory of minimal surfaces and Lagrangian submanifolds.

PREPRINTS AND INTERNAL REPORTS
In 1991, 403 preprints and internal reports were issued.

PUBLICATIONS
Series and No. Title
IAEA-TECDOC-625 International Centre for Theoretical Physics: Scientific Activities in
1990.



STATISTICAL DIGEST

Summary of participation
in the research and training-for-research activities

at the ICTP in 1991
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JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC

Research in Fundamental physics and astrophysics (TOT=206 DEV=98)
Research in Condensed matter physics (TOT=96 DEV=70)
Research in Mathematics (TOT=148 DEV-112)
Research In Plasma physics (TOT-14 DEV-14)
Other research (TOT-115 DEV-86)

Science, high technology and development (TOT-7 DEV»1)
Microprocessors laboratory (TOT-7 DEV«=5)
High temperature superconductivity laboratory (TOT-17 DEV-12)
Training and research at Italian laboratories (TOT-107 DEV-107)

48 courses

Research

Training at Italian Labs

DEV.

2019

398

107

ADV. TOTAL

1898

212

3917

610

107

TOTAL 2524 2110 4634



The following tables deal with all activities combined, therefore they show the actual number of
visitors, i.e. those scientists who participated in more than one activity are counted only once.

Summary of participation
1991 vs. 1990

Visitors

Dev. Adv.

1991 2066 1918

1990 2407 1525

1991 vs. 1990
Increase/
Decrease -16.51% +25.77%

Person/Months

Dev. Adv.

3162.77 1059.11

3509.13 844.10

-10.95% +25.47%

Total

Visitors P/M

3984 4221.88

3932 4353.23

Percentage
(Dev. vs. total)
Visitors P/M

51.86

61.22

74.91

80.61

+1.32% -3.11%

The above figures for 1991 include:
Outside activities:

124 3 724.10 1.41

Co-sponsored activities
23 112 19.64 56.25

127 725.51

135 75.89

97.64

17.04

99.81

82.96

The above figures for 1990 include:
Outside activities: (Training in Italian Laboratories)

120 - 688.19 - 120 688.19 100.00% 100.00%

Participation by geographical areas
in the research and training-for-research activities

of the ICTP in 1991

Geographical Areas

Africa
Asia
Europe
Indonesia and Oceania
North and Central America
South America
International Organizations

Visitors
Dev.

261
843
521

9
98

334
-

Adv.

1
65

1497
8

284
-

63

Person/Months
Dev.

420.50
1491.85
626.39

7.43
129.79
486.81

-

Adv.

2.01
60.61

712.43
8.00

196.13

79.93

Total for Area
Visitors

262
908

2018
17

382
334

63

P/Months

422.51
1552.46
1338.82

15.43
325.92
486.81

79.93

TOTAL 2066 1918 3162.77 1059.1 1

% Developing vs. Total

3984 4221.88

51.86 74.91



Breakdown of the number of scientists
who worked at the ICTP in 1991

and of person/months by scientific fields

Other tables show that the total number of scientists who came to the ICTP is 3984 while the
total number of person/months is 4221.88. In the tables which follow the number of scientists
will be higher since several of them took part in more than one activity.

Table I shows a summary of the breakdown while Table III shows the details. Percentages
refer to the total participation in the field vs. the grand total.

Table I
Summarized breakdown by fields of activity

Act iv i ty Number of Visits
Dev. Adv. Total %

Number of Person/Months
Dev. Adv. Total %

1.
2.
3.
4.
5.
6.
7.
8.

Fundamental Physics
Condensed Matter
Mathematics
Physics & Energy
Physics & Envir.
Applied Physics
Adriatico Conferences
Other research

396
810
377
127
218
279

74
96

459
604
263
127
200
159
137
46

855
1414
640
254
418
438
211
142

18.45
30.51
13.81

5.48
9.02
9.46
4.55
3.06

491
792
502
122
108
281

12
105

.84

.77

.62

.87

.55

.66

.80

.92

315.30
252.73
178.51
39.55
64.84
92.10
23.34
35.08

807
1045
681
162
173
373

36
141

.14

.50

.13

.42

.39

.76

.14

.00

19.12

24.76
16.13

3.85
4.11
8.85
0.86
3.34

Total 2377 1995 4372 94.34 2419.03 1001.45 3420.48 81.02

Outside activities 124 3 127 2.74 724.10 1.41 725.51 17.18

Co-sponsored activities 23 112 135 2.91 19.64 56.25 75.89 1.80

GRAND TOTAL 2 5 2 4 2110 4 6 3 4 3162.77 1059.11 4221 .88

In addition, the Centre hosted 11 conferences and supported 115 workshops, conferences and
symposia in all regions of the world.

Table II shows a statistical summary of the activities at the ICTP itself and outside its
premises.



Table II
Statistical summary of all activities

held at and outside the ICTP

Figures on research include long- and short-term scientists as well as Associate Members,
some scientists from Federated Institutes and seminar lecturers.

Act iv i ty Number of Visits
Dev. Adv. Total

Number of Person/Months
Dev. Adv. Total

1 . At the ICTP:
(a) Research:

Fundamental Physics
Condensed Matter
Mathematics
Plasma Physics
Microprocessors Lab
High Tc Superc. Lab
Science, high tech. &
Other

Total

% Total vs. Grand Total

(b) Training for research
Total

% Total vs. Grand Total

2. Outside activities
Italian Laboratories
Geometry and physics
(held in Edinburgh)

Total

% Total vs. Grand Total

98
70

112
14
5

12
dev. 1

86

398

15.77

(courses,
1979

78.47

•

107

17

124

4.91

108
26
36

-
2
5
6

29

212

10.05

workshops
1783

84.50

-

3

3

0.14

206
96

148
14
7

17
7

115

610

13.16

and conferences)
3762 1

81.78

107

20

127

2.74

215.70
188.91
334.82

36.33
27.39
40.47

0.03
105.30

948.95

30.00

470.08

46.48

719.40

4.70

724.10

22.89

171.53
70.60
67.58

-
7.73

16.27
0.37

33.99

368.07

34.75

633.38

59.80

-

1.41

1.41

0.13

387.23
259.51
402.40

36.33
35.12
56.74

0.40
139.29

1317.02

31.20

2103.46

49.82

719.40

6.11

725.51

17.18

3 . Co-sponsored activities:
Analogue VLSI design
Erasmus project
Med. development
Philosophy of Science

Total

% Total vs. Grand Total

-

3
20

-

23

0.91

43
37
17
15

112

5.31

43
40
37
15

135

2.91

-

1.57
18.07

-

19.64

0.62

16.89
21.83
14.88

2.65

56.25

5.31

16.89
23.37
32.95

2.65

75.89

1.80

GRAND TOTAL 2 5 2 4 2110 4 6 3 4 3162.77 1059.1 1 4221 .88



oo
Table III

Participation in the research and tralning-for-research activities
at the ICTP in 1991

Act iv i t y Dates Number of Visits
Dev. Adv. Total

Number of Person/months
Dev. Adv. Total

Fundamental Physics
Research in fundamental physics and astrophysics
ICTP Diploma Course in High Energy Physics
Spring School and Workshop on string theory and quantum gravity
Trieste Conference on quantum field theory

and condensed matter physics
Second School on non-accelerator particle astrophysics
Summer School in high energy physics and cosmology
Trieste Conference on recent developments

in the phenomenology of particle physics

TOTAL
% vs. Grand Total

Condensed Metter, Atomic and Molecular Physics
Research in condensed matter physics
ICTP Diploma Course in condensed matter physics
Fifth International Workshop on computational

condensed matter physics
Experimental Workshop on high temperature superconductors

and related materials (basic activities)
Winter College on ultrafast phenomena
Spring College in materials science on "Nucleation, growth and

segregation in materials science and engineering"
Working Party on initiation and growth of cracks in materials
Working Party on simulation of materials degradation
Miniworkshop on nonlinearity: fractals, pattern formation
Workshop on condensed matter physics

all year
1 Oct-31 Dec
15-26 Apr

13-16 May
3-14 Jun
1 7 Jun-9 Aug

23-27 Sep

all year
1 Oct-31 Dec

16-18 Jan

11 Feb-1 Mar
18 Feb-8 Mar

6 May-7 Jun
3-14 Jun
3-14 Jun
1 1 Jun-6 Jul
1 7 Jun-27 Sep

98
15
37

15
32

171

28

3 9 6

70
15

23

66
58

102
50
23
47

167

108
3

104

52
43
84

65

4 5 9

26
6

112

19
26

27
16
8

19
61

206
18

141

67
75

255

93

855
18.45

96
21

135

85
84

129
66
31
66

228

215.70
38.00
19.79

2.26
15.57

191.84

8.68

491.84

188.91
44.47

5.00

52.13
33.79

111.17
18.70
8.58

32.66
212.72

171.53
12.87
36.22

8.88
14.33
57.97

13.50

315.30

70.60
5.72

16.66

7.99
9.36

12.29
4.80
2.10
9.16

35.62

387.23
50.87
56.01

11.14
29.90

249.81

22.18

807.14
19.12

259.51
50.19

21.66

60.12
43.15

123.46
23.50
10.68
41.82

248.34



contd.

Activi ty

International Conference on complex systems: Fractals,
spin glasses and neural networks

Miniworkshop on strongly correlated electron systems
Course on path integration
Working Party on surface phase transitions
School on materials for electronics: growth, properties

and applications

TOTAL
% vs. Grand Total

Mathematics
Research in mathematics
Workshop on mathematical physics and geometry
College on singularity theory
School on dynamical systems
Workshop on stochastic and deterministic models

TOTAL
% vs. Grand Total

Physics and Energy
Research in plasma physics
Fifth Workshop on perspectives in nuclear physics

at intermediate energies
Spring College on plasma physics

TOTAL
% vs. Grand Total

Dates

2-6 Jul
8 Jul-2 Aug
26 Aug-2 Sep
2-13 Sep

1 8 Nov-6 Dec

all year
4-15 Mar
1 9 Aug-6 Sep
9-27 Sep
7-11 Oct

all year

6-10 May
27 May-21 Jun

Number of Visits
Dev. Adv. Total

52
31
46

8

52

81 0

112
73
93
91

8

377

14

27
86

127

121
35
42
35

51

6 0 4

36
28

117
58
24

263

-

83
44

127

173
66
88
43

103

1414
30.51

148
101
210
149
32

640
13.81

14

110
130

254
5.48

Number
Dev.

8.71
20.13
15.07

4.35

36.38

792.77

334.82
37.92
61.16
67.12

1.60

502.62

36.33

7.29
79.25

122.87

of Person/months
Adv. Total

23.83
14.40
12.80
12.73

14.67

252.73

67.58
11.31
63.08
32.99

3.55

178.51

-

16.10
23.45

39.55

32.54
34.53
27.87
17.08

51.05

1045.50
24.76

402.40
49.23

124.24
100.11

5.15

681.13
16.13

36.33

23.39
102.70

162.42
3.85

(O



conid.

Act iv i ty

Physics and Environment
ICS-ICTP-WMO International Technical Conference on long-range

weather forecasting research
Course on "Oceanography of semi-enclosed seas"
Course on ocean-atmosphere interactions in the Tropics
Conference on major problems of the atmospheric system

and the developing countries
Second International Workshop on radon monitoring

in radioprotection, environmental and/or earth sciences
Workshop on non-linear dynamics and earthquake prediction

TOTAL
% vs. Grand Total

Applied Physics and High Technology
Microprocessors Laboratory
High Temperature Superconductivity Experimental Laboratory
Second College on theoretical and experimental

radiopropagation physics
Winter College on "Multilevel techniques in computational physics

(Physics and computations with multiple scales of lengths)
Second Training College on physics and technology of lasers

and optical fibres
Second ICTP-INFN Course on basic VLSI design techniques
Fourth ICFA School on instrumentation

in elementary particle physics
School on "Use of synchrotron radiation in science and technology"

TOTAL
% vs. Grand Total

Dates

8-12 Apr
15 Apr-4 May
29 Jul-17 Aug

11-15 Nov

25 Nov-6 Dec
25 Nov-13 Dec

all year
all year

7 Jan-1 Feb

21 Jan-1 Feb

21 Jan-15 Feb
18 Feb-15 Mar

20-31 May
1 4 Oct-8 Nov

Number of Visits
Dev.

31
54
21

40

41
31

218

5
12

58

42

53
39

24
46

279

Adv.

38
35
18

22

59
28

200

2
5

10

34

37
5

38
28

159

Total

69
89
39

62

100
59

418
9.02

7

17

68

76

90
44

62
74

438
9.46

Number
Dev.

7.10
36.83
16.18

13.94

16.27
18.23

108.55

27.39
40.47

55.50

19.46

49.63
36.11

11.31
41.79

281.66

of Person/months
Adv.

7.25
17.69
9.43

3.76

13.25
13.46

64.84

7.73
16.27

2.43

13.21

13.92
2.99

18.72
16.83

92.10

Total

14.35
54.52
25.61

17.70

29.52
31.69

173.39
4.11

35.12
56.74

57.93

32.67

63.55
39.10

30.03
58.62

373.76
8.85



conîd.

Act iv i ty

Adrlatico Research Conferences
Structural and phase stability of alloys
Physics of inhomogeneous materials
Open problems in strongly interacting electron systems
Path integration and its applications

TOTAL
% vs. Grand Total

Miscellaneous
Miscellaneous research
Science, high technology and development
Round Table on scientific brain drain in the Third World

and in Central and Eastern Europe

TOTAL
% vs. Grand Total

Outside activities
Training and research at Italian laboratories
Conference on geometry and physics (held in Edinburgh)

TOTAL
% vs. Grand Total

Dates

21-24 May
11-14 Jun
9-12 Jul
3-6 Sep

all year
all year

25-26 Mar

all year
19-28 Mar

Number of Visits
Dev. Adv. Total

8
16
10
40

74

86
1

9

9 6

107
17

1 24

19
21
42
55

137

29
6

1 1

4 6

.
3

3

27
37
52
95

21 1
4.55

115
7

20

1 42
3.02

107
20

127
2.74

Number
Dev.

2.08
2.09
1.94
6.69

12.80

105.30
0.03

0.59

105.92

719.40
4.70

724.10

of Person/months
Adv. Total

3.15
4.14
7.10
8.95

23.34

33.99
0.37

0.72

35.08

_

1.41

1.41

5.23
6.23
9.04

15.64

36.14
0.86

139.29
0.40

1.31

141.00
3.34

719.40
6.11

725.51
17.18



contd.

A c t i v i t y

TOTAL
% vs. Grand Total

Dates Number of Visits
Dev. Adv. Total

23 112 135
2.91

Number of Person/months
Dev. Adv. Total

Co-sponsored Activities
Second INFN Winter School on analogue VLSI design
Erasmus School on structural geology and tectonics
Training Programme on Mediterranean development

and cooperation
2nd International school of philosophy of science

4-15 Feb
3-20 Apr

29 Apr-24 May
28 Oct-7 Nov

-
3

20
-

43
37

17
15

43
40

37
15

-
1.57

18.07
-

16.89
21.83

14.88
2.65

16.89
23.37

32.95
2.64

1 9 . 6 4 5 6 . 2 5 75 .89
1.80

GRAND TOTAL 2524 2110 4634 3162.77 1059.11 4221.88

Hosted Activities

1. Theoretical Course on bacterial genetics 18-22 Mar
2. Task Group Meeting on probabilistic exposures 3-5 Apr
3. International School of medical genetics 21-27 Apr
4. Algoritmi, modelli di calcolo e strutture informative 2-4 May
5. Fifth Session of the Editorial Board for the IBCM 25-28 Jun
6. Meeting on physiological correlates of mentally represented actions 23-27 Sep
7. TWAS Council Meeting and TWNSO Executive Board Meeting 3-4 Oct
8. Galaxy environments and the large-scale structure of the universe 22-26 Oct
9. Workshop on composite materials 28 Oct-8 Nov

10. Interim Executive Committee of TWOWS 2-3 Dec
11. International Conference "From molecular dynamics to combustion chemistry" 16-21 Dec



PART II

THE SCIENTIFIC PROGRAMME

FUNDAMENTAL PHYSICS

Title: RESEARCH IN HIGH ENERGY PHYSICS, FUNDAMENTAL THEORY AND ASTROPHYSICS

Dates: Throughout the year.

Organizers: This research programme was organized by the Director of the Centre,
Professor Abdus Salam, and the resident senior scientists F. Hussain, K.S. Narain, S. Randjbar-
Daemi and J. Strathdee. The astrophysics part was supervised by M. Abramowicz and D.
Sciama.

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

Seminars: Critical and off critical open string theories. The low-dimensional structure
solar cell — a new approach to the high efficiency problem. Duality invariant effective actions
for 4-dimensional heterotic strings. String field theory in minimal model backgrounds. Precise
determination of parton distributions and QCD phenomenology. Fields and particles in quantum
field theories of anyons. The underlying string of the gauge theories in the confining phase. Heavy
ion physics at very high energies. Discrete gauge anomalies and the origin of lepton and baryon
number symmetries in supersymmetric theories. Target space duality, supersymmetry breaking
and the stability of string vacua. Algebraic superconnections — super-Lie algebras and
electroweak interactions. On the 17keV mass neutrino. Spontaneous symmetry breaking and
asymptotic freedom. Scale factor duality and superstring cosmology. Discretized gravity:
beyond central charge one and beyond two dimensions. Quantum gauge theory on Riemann
surfaces. Special Kahler and quaternionic manifolds and the C map. Why the nucléon sea parton
densities probed by neutrinos and muons are different. Fractal nature of time-proposal for new
experiments. Neutrino mixing. Possible solution of the problem of quark confinement. Bound
skyrmions; the properties and physics consequences of their existence. Quantum symmetry in
quantum theory. Searches for weakly interacting massive particles with cryogenic detectors.
Relativistic confined bound states and "discrete strings". Semi-hard transverse energy
production in very high energy nuclear collisions. Solving the strong CP problem without axions.
N=2 topological gauge theory and the Euler characteristic of moduli spaces. W-symmetries: an
overview. Conformai invariant solutions in D dimensions. Characters of the Virasoro algebra in
statistical mechanics. Gravity theories on quantum groups. The problem of exact s-matrices for
nonsimply-laced Toda theories.

Informal Seminars: Instability of fermionic zero modes and non-perturbative SUSY
anomaly. SU(2) and N=2 minimal models on Riemann surfaces. Surprises from fractional level
current algebras. 2+1 dimensional QFTs: renormalizability and nonperturbative effects.
Quantisation ambiguities for Chern-Simons topological theories. N=2 string amplitudes: some
surprises. The renormalization group equations and Higgs boson masses. Axigluons and chiral-
color models in TeV physics. On a calculation of the ground-state energy in quantum mechanics.
Anyon and Chern-Simons physics on a torus. Decoherence and particle creation in quantum
cosmology. Path integral and operator formulations of asymmetric orbifolds. Quantum
Hamiltonian reduction for the thermal subalgebras of SL(2)k. Confinement and the Schrödinger
functional equation for Yang-Mills theories. Vertex functions, conversions and leptonic decays of
light sector quarkonia. N=2, D=4 supersymmetric o models and Hamiltonian mechanics. Affine
Toda theories, Penrose tilings and operator algebras. Finite renormalization in quantum field
theory — is it really possible beyond one loop? Physics beyond the standard model as a guide to
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problems in quantum field theory. Charged anyon gas. Renormalization in quantum field theory: a
review. Heavy baryon transitions and the heavy quark effective theory. On light vectors and
heavy scalars in a model of electroweak symmetry breaking. Application of the renormalization
group to decay of the false vacuum. Gauge theory formulation of C=1 matrix model: symmetries
and discrete states. C=1 string and Penner's one-matrix model. Integrable and conformai
theories related to the Lie-algebras of the quantum tori. Mechanical similarity anomaly. On
higher dimensional topological Chern-Simons theories. 2+1 gravity without dynamics. N=2 SKdV
equations and supergravity theory. SO(2.C) rotation of pre-ground ring.

Joint ICTP/SISSA Seminar: Skewness of the standard model and the fine structure
constants.

Informal Discussion: Aspects of CP violation.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
North and Central America
South America
International Organizations
TOTAL

Developing

10
49
22
4

13
—

98

Advanced

_
7

73
16
-

12
1 08

TOTAL

10
56
95
20
13
12

2 0 6

Title: DIPLOMA COURSE IN HIGH ENERGY PHYSICS

Dates: 1 October - 31 December (1st term. Continues until 30 September 1992).

Co-ordlnator: Professor F. Hussain (Quaid-i-Azam University, Islamabad, Pakistan, and
ICTP).

Purpose: To provide young, promising graduates in physics (mainly from developing
countries) with an advanced level of training suitable for pursuing further research and teaching
work in the field.

Topics: General relativity.
Lie groups and Lie algebras.
Quantum electrodynamics (introduction to quantum field theory).
Quarks, leptons and gluons.
Relativistic quantum mechanics.
Cosmology and particle physics.
Quantum field theory.
Standard model (electroweak theory and quantum chromodynamics).
Supersymmetry and grand unified theories.
Special topics.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
Indonesia and Oceania

Developing

North and Central America
TOTAL

3
10

1

1
1 5

Member states represented
Applications received

Advanced

_
-
2
1
-
3

13
260

TOTAL

3
10
3
1
1

1 8

14



Title: SPRING SCHOOL AND WORKSHOP ON STRING THEORY AND QUANTUM GRAVITY

Dates: 15-26 April.

Organizers: Professors J.A. Harvey (Enrico Fermi Institute, University of Chicago, USA),
R. lengo (International School for Advanced Studies, SISSA, Trieste, Italy), H. Verlinde
(Princeton University, USA) and Drs. K.S. Narain and S. Randjbar-Daemi (ICTP).

Purpose: To review recent developments in string theory and quantum gravity.

Lectures: (School) Introduction to topological and conformai field theory. Introduction to
matrix model and Liouville theory. Some properties of non-critical strings. Instantons and
solitons in heterotic string theory. Introduction to W algebras. String theory in 2-dimensions.
Integrable models. Liouville theory and its recent developments.

(Workshop) Target space duality symmetries and effective actions of string theory.
Geometric structures in effective superstring Lagrangians. Duality invariant effective action for
supersymmetries. Equivariant topological Sigma models and topological open strings. New
parafermion SU(2) coset and N=2 superconformai field theory. Transition from critical to non-
critical string at high temperatures. Correlation functions in compactified C=1 quantum gravity.
On a multiorbit geometrical action for the integrable system. The quantum group symmetry of
conformai field theories. Large gauge transformation and special Virasoro orbits. The origin of
the string equation. Quantization of SL(2,R) Chern-Simons topological theory. String propagation
in a black hole geometry. Classical 3-d gravity with N particles. Currents and anomalies in the
topological Yang-Mills theory. Double scaling limit in the O(N) vector model. Multicritical
complex matrix models and nonperturbative 2-d quantum gravity. O(N) vector model and
nonperturbative particle theory. 1-d conformai field theories. Nonperturbative super-symmetry
anomaly in supersymmetric QCD. Singular vectors in Virasoro representations. Schwinger-Dyson
eqs. for 2-matrix model and W3 algebra. Quantum Hamiltonian reduction and N=2 coset model.
Nonlinear realizations of classical W3 symmetry. O(N) vector model in the double scaling limit.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 3
Asia 1 1
Europe 1 9
Indonesia and Oceania -
North and Central America 1
South America 3
International Organizations -
TOTAL 37

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

_
6

73
1

14
—

10
1 04

22
1 19
38

4
220

TOTAL

3
17
92

1
15
3

10
141

15



Title: TRIESTE CONFERENCE ON QUANTUM FIELD THEORY AND CONDENSED MATTER PHYSICS

Dates: 13-16 May.

Organizers: Professors E. Brezin (Ecole Normale, Paris, France), S. Randjbar-Daemi (ICTP)
and Yu Lu (Academia Sinica, Beijing, P.R. China, and ICTP).

Purpose: To be an interdisciplinary conference on recent developments in quantum field
theory and condensed matter physics.

Topics: Fractional statistics and Quantum Hall Effect.
Random surfaces and 2D-gravity.
Conformai field theory and W-algebras.
Yang-Baxter equation and quantum groups.

Lectures: Fractional quantum-Hall liquid — A "self-dual" state of charge and vortices.
Abelian Chern-Simons theory and anyons on torus. Chiral bosons and the Hall effect edge-states.
Edge states in fractional quantum Hall effects. Integrable and conformai quantum field theory and
2D statistical mechanics. Realistic calculations for semionic superconductors. 2D quantum
gravity theory and simulations. Integrability and matrix models. A condensed matter analog of
QCD with quarks. Toda lattice quantization. Critical exponents in the 1D Hubbard model.
Conformai field theory of the single- and multi-channel Kondo effect. Simulations of 3D quantum
gravity.

Short communications: Superconductivity in the anyon model. Anyon superconductivity
beyond the random phase approximation. Fractional statistics and anyon superconductivity.
Relativistic theories of particles and fields with fractional spin and statistics. The role of
Coulomb interaction in the integer quantum Hall effect. Coulomb gas approach to quantum Hall
effect. Two-dimensional spin systems in an external magnetic field and their mass spectra. The
perturbative equation of state for a gas of anyons.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 1
Asia 4
Europe 7
North and Central America -
South America 3
International Organizations -
TOTAL 1 5

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

_
1

39
1 1

—
1

52

14
53
23

1
63

TOTAL

1
5

46
1 1
3
1

67
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Title: SECOND SCHOOL ON NON-ACCELERATOR PARTICLE ASTROPHYSICS

Dates: 3-14 June.

Organizers: Professors E. Bellotti (University of Milan and Laboratorio Nazionale del Gran
Sasso, Italy), G. Giacomelli (University of Bologna, Italy), N. Paver (University of Trieste,
Italy) and J. Stone (Boston University, USA), with the co-sponsorship of the National Institute of
Nuclear Physics (INFN, Italy).

Purpose: To provide lectures on the theory, experimental methods, present status of
experiments, and future theoretical and experimental expectations.

Topics: Particles and fields in astrophysics.
Cosmological models of the early universe.
Models of the galactic dark matter and experimental tests.
Standard solar model and supernovae.
The solar neutrino problem and related experiments.
Neutrino mass and MSW oscillations.
Origin and acceleration of cosmic rays.
Cosmic ray composition models and related experiments.
Cosmic sources of VHE gamma rays and neutrinos.
Experimental detection of VHE gamma rays and neutrinos.
Experimental searches for magnetic monopoles.
Overview of extensive air shower array experiments.
Overview of satellite and high altitude balloon experiments.

Lectures: The search for proton decay. Cryogenic detectors and their applications. Particles
and fields: the standard model. Cosmological models of the early universe. Selected topics in
underground physics. Strong electromagnetic fields in astrophysics. Cosmic sources of high
energy particles. Observation of Supernova 1987A. Models of galactic dark matter. Neutrino
oscillations and neutrino mass. Extensive air shower physics. Muon astronomy: methods and
observations. Physics activities with the proposed space stations. The EAS-TOP experiment.
Origin and acceleration of cosmic rays. VHE and UHE gamma ray astronomy: methodology,
results, puzzles and prospects. Radiochemical solar neutrino experiments: chlorine and gallium.
Neutrino oscillations in matter. Water Cerenkov solar neutrino experiments. Experimental
searches for magnetic monopoles. The LEP project a CERN. Cosmic ray composition. Statistics,
systematics, black lies and white lies. Experimental programme at the Gran Sasso (Italy)
Laboratory. Gravitational wave experiments. Neutrino astronomy. The MACRO experiment at
Gran Sasso. The 17 KeV neutrino. Conclusions and future prospects.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Asia 23
Europe 5
North and Central America -
South America 4
TOTAL 3 2

Directors and Lecturers
Participants
Member states represented
Applications received

Advanced

_
32
11
-

4 3

19
56
17
79

TOTAL

23
37
11
4

75
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Title: SUMMER SCHOOL IN HIGH ENERGY PHYSICS AND COSMOLOGY

Dates: 17 June - 9 August.

Organizers: Professors E. Gava (University of Trieste, Italy), K.S. Narain (ICTP), S.
Randjbar-Daemi (ICTP), E. Sezgin (Texas A & M University, College Station, USA) and Q. Shafi
(Bartol Research Institute, Newark, USA).

Purpose: To cover all important fields in the subject, from phenomenology and cosmology to
string theory, topological field theory and quantum gravity.

Lectures: Introduction to functional methods in quantum field theory. Anomalies.
Introduction to renormalization group and its application in the standard model. Instantons and
vacua. The standard model and beyond. Zero modes. Neutrino physics. Perturbative QCD.
Precision tests of the electroweak model. Beyond the standard model: origin of families and mass
scales. Quark masses and mixings and CP violation. Phenomenological supersymmetry.
Superstring model building. Standard big bang cosmology and nucleosynthesis. Inflationary
universe models and cosmic strings. Recent developments in lattice gauge theories. Non-
perturbative effects in electroweak theory. Electroweak symmetry breaking. Baryon number
violating effects and related matters. The riddle of high energy baryon number violation. Aspects
of N=2 supersymmetric theories. Conformai field theory and string field theory. 2 d gravity and
random matrices. Topological field theory. W-algebras. Schwinger-Dyson equations and
constraints in 2-d gravity. Continuum noncritical string theory. Review of developments in
string theory. Large limit of Yang Mills theories. Quantum W3 gravity. 1 dim. matrix models.
Variations on Goldhaber's paradox.

Workshop on phenomenology in high energy physics and cosmology, 18-19 July: Implications
of the 17 keV neutrino. Do weak interactions become strong at high energies? Heavy quark
effective theory and weak decays. CP violation. Valley method for instanton-induced effects in
quantum field theory. Electroweak aspects at LEP. Supersymmetry, supergravity grand
unification and superstring phenomenology. Renormalization of (2+1)-dim. SUSY nonlinear sigma
model in 1/N expansion. CDF experiment at Fermilab. Recent developments in dynamical
symmetry breaking.

Workshop on superstrings and related topics, 8-9 August: N=2 strings. Topological and
antitopological fusion. Stringy topological defects. Superspace WZW models and black holes.
Super-W algebras. SL(o°, R) symmetry of quantum W°° gravity. Discrete linear systems and
one-matrix models. Low energy behaviour of the four dimensional nonlinear sigma model.
Schwinger-Dyson equations and constraints in 2-D gravity. Simplicial quantum gravity, theory
and simulation. W<» gauge theory formulation of d=1 matrix model: Ward identities and discrete
states. Multiloop correlators for strings in discrete target space.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 1 1
Asia 76
Europe 5 1
Indonesia and Oceania 1
North and Central America 5
South America 27
International Organizations -
TOTAL 1 7 1

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

_
3

46
1

28
—
6

84

45
210

50
2

551

TOTAL

11
79
97
2

33
27

6
2 5 5
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Title: TRIESTE CONFERENCE ON RECENT DEVELOPMENTS IN THE PHENOMENOLOGY OF
PARTICLE PHYSICS

Dates: 23 - 27 September.

Organizers: Professors G. Altarelli (CERN, Geneva, Switzerland), J. Ellis (CERN, Geneva,
Switzerland), N. Paver (National Institute of Nuclear Physics, INFN, Italy, and University of
Trieste, Italy) and R. Peccei (University of California, Los Angeles, USA).

Purpose: To single out current problems and explore the most interesting perspectives in
recent experimental developments in particle physics, as well as their theoretical interpretation.

Lectures: The quark-gluon plasma. Theory of rare B-decays. Status of QCD on the lattice.
Chiral effective Lagrangians: recent developments and perspectives. Testing CP and CPT
violation in K and B decays. Weak decays beyond leading logarithms. Baryon and lepton number
violation. Dark matter. Heavy quark physics at LEP. Precision tests of the electroweak theory at
LEP. Higgs and other particle searches at LEP. Tests of QCD at LEP. Towards a model independent
analysis of precision electroweak data. Recent issues in phenomenological supersymmetry.
Polarised deep inelastic processes. Perturbative QCD. Present and future limits on extended
gauge models. Recent results on weak t, c, and b decays. CP violation and rare kaon decays. The
SLAC B-factory project. Physics programme at a Phi factory. Physics at HERA. Highlights in
neutrino physics.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 2
Asia 1 1 -
Europe 12 52
North and Central America - 8
South America 3 -
International Organizations - 5
TOTAL 28 65

Directors and Lecturers 24
Participants 69
Member states represented 27
International Organizations represented 2

TOTAL

2
1 1
64

8
3
5

93
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CONDENSED MATTER PHYSICS

Title: RESEARCH IN CONDENSED MATTER PHYSICS

Dates: Throughout the year.

Organizers: Professors S. Lundqvist (Chalmers University of Technology, Göteborg,
Sweden, and 1CTP), Yu Lu (Academia Sinica, Beijing, P.R. China, and ICTP), M. Tosi* (University
of Trieste, Italy, and ICTP), E. Tosatti (International School for Advanced Studies, SISSA,
Trieste, Italy, and ICTP) and H. Cerdeira (Universidade Estadual de Campinas, UNICAMP,
Campinas, Brazil, and ICTP).

Purpose: 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.

Joint ICTP/SISSA Seminars: Magnetic fluctuations and normal state properties of the t-
J model at finite doping. Gauge theory of Mott insulator: normal state properties of high Tc

superconductors. Correlated lattice fermions in high dimensions. Quantum Monte Carlo methods,
old results, new problems. Ground state energy of the polaron problem. Structures and
properties of microclusters between the atomic and the solid state. Ab-initio molecular dynamic
studies on gallium: solid and liquid phases. Structure and thermodynamics of suspensions of
charged spherical colloidal particles. Exotic phenomena in two-dimensional electron(-hole)
systems. Fluctuations of the Lyapunov exponent in disordered systems. Improved spin wave
theory: a study of 2D antiferromagnetic Heisenberg model. Collective phenomena in semiquantum
systems. Scaling theory and Tomonaga-Luttinger model of the two component 1-D fermion
system. Renormalization group for growth kinetics. Kinetic properties of metals near electronic
topological transitions. Green function scattering theory of scanning-tunnelling microscopy. A
theory of normal and superconducting states of the new carbon superconductor. Magnetism
versus collective singlet in Kondo lattices. Surface and near surface structure and properties of
self-assembled organic monolayers. Sum rules in non-linear optics. Structural and electronic
properties of 'unusual' semiconductor heterojunctions: Fe/ZnSe and a-Sn/CdTe. The fluctuating
Burgers equation and fluctuation phenomena in crystal growth. Dissipative two-state system: is
there a universal behaviour? Heavy fermion insulators and antiferromagnets: are they what they
seem? Motion of interfaces, fronts and fractals.

Special Course: Introduction to the path integral method and its application to problems in
solid state physics.

Informal Discussion: Excitement about the new superconductor K3C60.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
North and Central America
South America
International Organizations
TOTAL

Developing

9
40
13
2
6
-

7 0

Advanced

_

—

17
6
-
3

2 6

TOTAL

g
40
30

8
6
3

9 6

Up to 31 October 1991.
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Title: DIPLOMA COURSE IN CONDENSED MATTER PHYSICS

Dates: 1 October - 31 December (1st term. Continues until 30 September 1992).

Co-ordlnator: Professor V. Kumar (Indira Gandhi Centre for Atomic Research, Kalpakkam,
India, and ICTP).

Purpose: To provide young, promising graduates in physics (mainly from developing
countries) with an advanced level of training suitable for pursuing further research and teaching
work in the field.

Topics: Many body physics.
Solid state physics (electronic structure and lattice dynamics).
Statistical mechanics and phase transitions.
Disordered systems.
Electron gas.
Magnetism.
Renormalization group theory.
Semiconductors.
Superconductivity.
Surfaces and interfaces.
Special topics.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
North and Central
South America
TOTAL

Developing

2
8
2

America -
3

1 5

Member states represented
Applications received

Advanced

_
—
5
1
—
6

18
383

TOTAL

2
8
7
1
3

2 1

Title: FIFTH INTERNATIONAL WORKSHOP ON COMPUTATIONAL CONDENSED MATTER PHYSICS

Dates: 1 6 - 1 8 January.

Organizers: Professors M. Schlüter (AT&T Bells Laboratories, Murray Hill, USA), R. Car
and R. Resta (International School for Advanced Studies, SISSA, Trieste, Italy), with the co-
sponsorship of SISSA.

International Programme Committee: O.K. Andersen (Max-Planck-lnstitut, Stuttgart,
Germany), W. Andreoni (IBM, Zurich, Switzerland), A. Baldereschi (University of Trieste, Italy,
and Institut Romand de recherche numérique en physique des matériaux, IRRMA, Lausanne,
Switzerland), R. Car (International School for Advanced Studies, SISSA, Trieste, Italy), S.
Froyen (Solar Energy Research Institute, Golden, USA), K. Kunc (Université P. et M. Curie,
Paris, France), R.M. Martin (University of Illinois, Urbana, USA), R. Needs (University of
Cambridge, UK), O.H. Nielsen (Nordita, Copenhagen, Denmark), R. Resta (International School for
Advanced Studies, SISSA, Trieste, Italy), M. Scheffler (Fritz Haber Institut, Berlin, Germany),
M. Schlüter (AT&T Bell Laboratories, Murray Hill, USA), E. Wimmer (Cray Research Institute,
Mendota Heights, USA).
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Purpose: To deal with recent advances in computational condensed matter physics, based on
realistic calculations of the electronic structure of polyatomic systems.

Topics: High temperature superconductivity.
New materials.
Alloy phase diagrams.
Recent developments in density functional theory.
New developments in pseudopotential theory.
Approximate methods.
Car-Parrinello approach to molecular dynamics.
Quantum Monte Carlo treatment of correlation effects.
Time-dependent correlations and excitation properties.
Quantum dynamics.

Lectures: Correlated ground states for real materials. Calculations of the properties of
solids with Green's function MC. QMC studies of materials: magnetic structures of BCC hydrogen.
Dynamics of the Anderson model from QMC and maximum entropy. Precise and efficient ab-initio
molecular dynamics. Pseudopotentials, pseudohamiltonians and physical ions. GW quasiparticle
pseudopotentials. Implementation of ultrasoft pseudopotentials in ab-initio molecular dynamics.
Car-Parrinello-like implementation of the APW method. Strongly correlated models for high Tc

superconductivity. Lattice dynamics and structural instabilities in high Tc superconductors. Ab-
initio study of zone-boundary phonons and their coupling to electrons in YBa2Cu3O7 and
Bai_xKxBiO3. Electronic structure and positron annihilation in high Tc superconductors: the
problem of the Fermi surface. Localization in the self-interaction corrected density functional
formalism. Static and dynamical properties of quantum many-body systems: finite cluster
calculations. High energy spectroscopies compared with exact solutions of multiband model
Hamiltonians. Model for low energy electronic states probed by X-ray absorption in high Tc

cuprates. Self-consistent electronic structure of a vortex line in a type-ll superconductor.
Dielectric response and quasiparticle energies in Ni. Quantum-mechanical calculations of the
spontaneous polarization: pyroelectric BeO. Alternative total energy functionals in DFT. First
principles energy density and its application to GaAs polar surfaces. First-principle statistical
mechanics of semiconductor and metal alloys. Structure and thermodynamics of Si-Ge alloys
from ab-initio Monte Carlo simulations. Alloy formation in the effective medium theory. Ordering
in Cu-Au alloys: a new approach to alloy phase stability. Ab-initio studies of the Si(111) surface.
Theory of electron transmission through interfaces. Comment about density functional
calculations of Schottky barrier heights. Exchange and correlation in Schottky barriers and
heterojunotions. A self-consistent surface Green-function method: chemical trends, bonding
mechanisms and charge transfer of isolated adatoms on A/(100) and A/(111). Ab-initio
calculations of self diffusion constants in Si. Ab-initio calculation of free energies in real
materials: application to the vacancy formation in Si. First principles molecular dynamics
simulations of amorphous phosphorus and liquid and amorphous selenium. Ab-inito molecular
dynamics simulation of liquid Na-Sn alloy. Summary and outlook.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Africa 1
Asia 9
Europe 8
North and Central America -
South America 5
TOTAL 23

Directors and Lecturers
Participants
Member states represented
Applications received

Advanced

_
-

97
15

—
1 1 2

36
99
26

116

TOTAL

1
9

105
15

5
1 35
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Title: EXPERIMENTAL WORKSHOP ON HIGH TEMPERATURE SUPERCONDUCTORS AND RELATED
MATERIALS (basic activities)

Dates: 11 February - 1 March.

Organizers: Drs. G. Leising (Technische Universität Graz, Austria), F.C. Matacotta (Istituto
per la tecnologia dei matériau metallic! non tradizionali, Milan, Italy) and C. Segre (Illinois
Institute of Technology, Chicago, USA), in cooperation with the International Centre for Science
and High Technology (ICS, Trieste, Italy) and with the co-sponsorship of the Direzione Generate
per la Cooperazione allo Sviluppo (Ministry of Foreign Affairs, Rome, Italy), Consorzio
Interuniversitario Nazionale Fisica della Materia (INFM, Italy) and the International Union for
Vacuum Science, Technique and Applications (IUVSTA).

Purpose: To introduce interested newcomers to the basic techniques in the field as well as
to offer a compact and up-to-date overview of worldwide research in this area.

Lectures: Cryostat design. Introduction to HTS theory. Substitutional studies on Bi-Sr-Ca-
Cu-O system. Point contact tunnelling studies on oxide superconductors. Possible
superconductivity in LaCa2Co3Ox at 227«. Model of 'weak link' of inhomogenous media.
Temperature measurement and control in the 4-150K range. Principles of vacuum technology.
The magnetic penetration depths in high Tc superconductors measured by muon spin rotation
technique. Softening of the flux-line structure of La-Sr-Cu-O measured by vibrating reed. The
substitution of sulphur for oxygen in YBa2Cu3O7_5. Superconductivity and the YBa2Cu3O7
structure. Structural refinement techniques. Low Tc ceramic materials. Magnetic flux behaviour
in HTS materials. Interfaces between YBa2Cu3O7.5 and other materials. Single particle tunnelling
in mono- and polycrystals based on Bi-Sr-Ca-Cu-O:Pb. Search for superconductivity in some
perovskite related compounds. Radiation effects on high Tc superconductors. Structural aspects
of Bi and Tl-based HTS. Chlorine incorporation in La1.8Sr0.2CuO4.5 electrical resistivity.
Mechanical properties of BISCCO systems. High Tc superconducting 1 2 3 films by sputtering.
Optical characterization of HTS materials. Characterization of HTS materials by neutron
scattering techniques. Large single crystal growth and physical anisotropy of superconducting
single crystals of Bi-Sr-Ca-Cu-O. Thermodynamical fluctuations in high Tc superconductors.
Experimental study of mechanisms of HTSC: X-ray absorption spectroscopy. Magnetic properties
of Pb2Sr2(Y03Ca07)Cu3O8 single crystals. Microwave absorption measurements on high Tc

superconductors. High Tc superconducting thin films of Bi-Ca-Sr-Cu-O by resistive evaporation
method. EPR spectroscopy and microwave absorption of HTS materials. Tunnel effect in HTS.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia

Developing

9
26

Europe 1 9
North and Central America 2
South America
TOTAL

10
6 6

Directors and Lecturers
Participants
Member states represented
Applications received

Advanced

_
—

15
4
—

1 9

26
59
37

236

TOTAL

9
26
34

6
10
85
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Title: WINTER COLLEGE ON ULTRAFAST PHENOMENA

Dates: 18 February - 8 March.

Organizers: Professors C.H. Brito Cruz (Universidade Estadual de Campinas, UNICAMP,
Brazil), G. Denardo (ICTP), F.-P. Schäfer (Max-Planck-lnstitut für Biophysikalische Chemie,
Göttingen, Germany) and O. Svelto (Politecnico di Milano, Milan, Italy), with the co-sponsorship
of the Direzione Generale per la Cooperazione allo Sviluppo (Ministry of Foreign Affairs, Rome,
Italy).

Purpose: To introduce the techniques of ultrashort light pulse generation, measurement and
their applications.

Topics: Generation, amplification and compression of ultrashort light pulses.
Generation of short-wavelength ultrashort light pulses.
Propagation, control and measurement of ultrashort light pulses.
Opto-electronics and communications.
Applications to solid-state physics.
Dynamical processes in semiconductor quantum wells.
Nonlinear optics and coherent spectroscopy.
Dynamics on surfaces and at interfaces.
Energy transfer and relaxation.
Dynamics of biological processes.

Lectures: Introduction to mode-locked lasers. Pulse compression in optical fibers.
Femtosecond pulse amplification. CPM, Sine, pumped and Raman shifting. Applications of DFB. USP
measurements. DFB lasers. Industrial application of lasers (video). Generation of ultrashort high
intensity excimer laser pulses. Dispersive effects on the duration of fs pulses. Femtosecond
pulses amplification and applications. Parametric amplification and oscillations of ultra short
light pulses. The femtosecond laser facility in Rome. Solid state physics and quantum wells. The
femtosecond laser facility in Florence. The femtosecond laser facility in Milan. Applications of
OPO and OPA in ultrashort spectroscopy. Generation of pico- and femtosecond light pulses by
methods of nonlinear fiber optics. Pico- and femtosecond relaxation processes in molecules.
Picosecond laser pulses in chemistry. Ultrafast processes in photosynthesis.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 1 0
Asia 31
Europe 8
Indonesia and Oceania 1
North and Central America -
South America 8
International Organizations -
TOTAL 5 8

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

_
—

20
3
1
—
2

2 6

18
66
31

1
224

TOTAL

1 0
31
28

4
1
8
2

84
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Title: SPRING COLLEGE IN MATERIALS SCIENCE ON "NUCLEATION, GROWTH AND
SEGREGATION IN MATERIALS SCIENCE AND ENGINEERING"

Dates: 6 May - 7 June.

Directors: Professors Chi Wei Lung (Institute of Metal Research, Shenyang, P.R. China) and
E.J. Savino (Comisiôn Nacional de Energfa Atomica, Buenos Aires, Argentina).

Organizing Committee: Professors N.H. March (Chairman, University of Oxford, UK),
P.N. Butcher (University of Warwick, UK), G. Chiarotti (II Université di Roma, Italy), P. Fulde
(Max-Planck-Institut für Festkörperforschung, Stuttgart, Germany), F. Garcfa-Moliner (Instituto
de Ciencia de Materiales, Madrid, Spain), F. Gautier (Université Louis Pasteur, Strasbourg,
France), I.M. Khalatnikov (Landau Institute for Theoretical Physics, Moscow, Russian
Federation), S. Lundqvist (Chalmers University of Technology, Göteborg, Sweden, and ICTP), Chi
Wei Lung (Institute of Metal Research, Shenyang, P.R. China) and M.P. Tosi (University of
Trieste, Italy, and ICTP).

Co-sponsorship of the International Centre for Science (ICS, Trieste), the Italian Direzione
Generale per la Cooperazione allo Sviluppo (Ministry of Foreign Affairs, Rome, Italy) and
Consorzio Interuniversitario Nazionale per la Fisica della Materia (INFM, Italy).

Purpose: To introduce the breadth and depth of the concepts of nucleation, growth and
segregation to a wide Materials Science audience.

Lectures: Introductory overview of nucleation, growth and segregation phenomena.
Nucleation and growth of second phases and related instabilities. Scanning electron microscopy
and scanning transmission electron microscopy. Extended defects. Growth of phases and
instabilities in chemical kinetic processes. Phenomenological theory of phase transitions. Electron
probe microanalysis and Raman spectroscopy. Static and dynamic SIMS. Transport processes
(including radiation enhanced diffusion). Stability of microscopic clusters. Geometry and energy
of interfaces. Polygonization and recrystallization phenomena. Solidification. Radiation enhanced
ordering processes. Fracture and high temperature creep failure in materials: an introduction.
Segregation processes and embrittling phenomena (including radiation environment and temper
embrittlement). Computer aided design of materials. Fractals — an elementary introduction.
Fractals and pitting corrosion.

Seminars: Stress corrosion: introduction. Stress corrosion: anodic dissolution and
cleavage. Ordering of voids in irradiated metals. Stress corrosion: surface mobility. Ordering of
gas bubbles in irradiated metals. Sintering (theory). Effects of anisotropy. Adiabatic nucleation.

Working Group Meetings: Electron microscopy and other high resolution techniques.
Ceramics, ferritics and high Tc materials. Thin films. Solidification and crystal growth.
Corrosion, oxidation and other kinetic phenomena at surfaces and interfaces. Glasses and
disordered alloys. Atomic transport and defects. Mechanical properties and fracture. Material
characterization and computer modelling.

Working Group Seminars: Thermal instabilities during the Czochralski growth of oxide
compounds crystals from high viscosity melts. Application of Raman spectroscopy as a tool for
metal oxidation and corrosion studies. Transport properties of silver based superionic conducting
glasses for solid state battery applications. Conductivity of nearest neighbour interacting hopping
systems in 2D and 3D. Kinetics of crystal growth. Solidification behaviour of nickel-boron alloys
during DTA and melt spinning technique. Laser quality alkali halide crystal growth and laser
active colour centres. Magnetic concentration of titanium minerals in granite sands. Study of
YBCO and P2BCO by XRD and resistivity measurements. Some aspects of the oxygen diffusion in
YBCO ceramics. An overview on soft ferrite materials. The mean "size" of polyatomic boxes for
a binary mixing. Critical temperatures of two phase transitions in mixtures of spherical and
ellipsoidal molecules. Ising models with first and second neighbours interactions. Fast ion
conducting glasses. Bismuth embrittled copper bi- and tri-crystals. The synergetic effect of AIN
precipitation and sulphur segregation in high purity ion-based alloys. The effect of bismuth on the
fracture strength of copper. Anodic films on noble metals. High temperature interaction between
UO2, zirc alloy and H2O vapour. Thermo-chemical behaviour of oxidizing sponge iron pellets.
Surface ionisation and its applications for surface study. High resolution multipurpose electron
spectroscopy for chemical analysis (ESCA). Segregation determination using the FEM in ferritic
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steels. Absorption, diffusion (bulk and grain boundary) terdal desorption, segregation of rare
earth in refractory metal using AES, GAD, NAA, SEM and XPS. Characterization of micro defects
in InP crystal. Development of transition metal joint for steam generators (reg. joint between
austenitic stainless steel/ferritic steels). A.C. electrical study of polyethylene-nylon 6 blend.
PbTe thin film narrow gap semiconductors. Thermo chromism in vanadium dioxide thin films.
Instabilities in island metal films. Electrocrystallization. Crystallization of electrolyte solutions
in dispersed systems. Distributions of impurity in crystals grown by Bridgmann method. EPR and
electronic absorption studies of transition metal ions in low sysonmetry single crystals grown
by solutions. EPR and electronic absorption studies of pure and impurity doped SrT^h^O single
crystals grown by gels. Growth and characterization of fluorohalides for X-ray intensifying
screens. Field emission microscopy (FEM), field ion microscopy (FIM) and scanning tunneling
microscopy (STM) — design, development and applications. High brittleness electron sources.
Studies crystallization of binary aqueous solutions using a differential scanning calorimeter
(DSC). Ceramics from zeolite raw materials. Local charge and high Tc superconductivity. In situ
nucleation Ce-Zirconia composites. Nucleation and growth of Zn2Ti3O8 in a zinc porcelain glaze.
Crystallization kinetics and rheology and alkali metamphosphate glasses. Preparation and
characterization of silver based superionic conducting glasses. Nucleation phenomena in
disordered alloys. Convective-diffusive processes during Bridgmann growth of binary crystals.
Void swelling in B-modified stainless steel. Metallurgical applications of SIMS (round table
discussion). Corrosion of copper-aluminium alloy. The role of pits in corrosion fatigue of offshore
structure steel. Non-equilibrium statistics of multiple small cracks in corrosion fatigue. Effect of
gating design on the mechanical properties of Al-Si casting. Analysis of the waste sludge of a
fertilizer factory in Bangladesh. Evidence of ionic aggregation in Zwithrionic polymers by TEM.
Spontaneous pattern formation on corroded metal surfaces. Fractal characterization of pitting
corrosion under cyclic loading. Structural information of island metal films from ageing
measurements. Kinetics of ordering in 2D systems using X-ray diffraction. Scaling properties of
fracture toughness in random materials. Pitting corrosion, fractal growth. The change of fractal
dimensionality in recovery and recrystallization. The application of wavelets to structure
analysis. Percolation models as a basic for Monte Carlo simulations. Long period and
quasiperiodic superlattices. subsurface strained layer in the substrate of Si/sapphire system.
Plasma enhanced reactive InO thin films. Hot wall epitaxy of PbSnTe on Si using CaF2 and BaF2

buffer layers. Thickness dependent formation of Gd-silicide compounds. ESCA investigations of
Pt-Si interfaces. Properties and structure of thin films of BiTe based semiconductors.
Preparation and study of the C-V curves of metal-insulator-semiconductor. Liquid phase epitaxy
of III-V semiconductors, controlled by electric currents. Molybdenum and molybdenum suicide
thin films. Irradiation-stimulated coalescence in discontinuous thin films. Preparation and
characterization of B-Na0.33V2O5 thin films via pyrolysis. Matter transport in a random alloy: a
self consistent theory. Ion transport in glasses. Continuum and quasicrystalline percolation
conductivity by transfer matrix algorithms. Electronically enhanced defect processes in non-
metal crystals. Dynamics of self-interstitial atoms in bcc metals. Superdislocation formation in
crystals under irradiation. Nucleation and growth of new strain-free grains in hot deformed
aluminium samples. Defect, segregation and grain growth in AI alloys. Fatigue on aluminium
aircraft alloys, fractography, fatigue crack growth under variable amplitude loading.
Precipitation study in Ni-AI alloys by electrical resistivity measurement. Study of precipitates
in some Ni-base alloys. Positron annihilation spectroscopy in metallic alloys. Effect of high
austenising temperature on the mechanical properties of medium carbon steels. Crystallization
and properties of Li-AI-B-Ti-Zn silicate system glass-ceramic fibres. Semiconductor doped glass
CdTexSii_x. Long period and quasiperiodic superlattices. Electrical properties of tellurite glasses.
Precipitation in some Ni-base alloys. Study of the brittle-ductive transition by means of
anelastic techniques. ZTA (Zirconia toughened Alumina) for metal machining and low temperature
structural applications. Kinetic model for two-phase liquids.
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Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

18
45
13

North and Central America 7
South America
TOTAL

Directors and
Participants
Member states

19
1 02

Lecturers

represented
Applications received

Advanced

_

1
22

4
—

27

24
105
37

239

TOTAL

18
46
35
11
19

129

Title: WORKING PARTY ON INITIATION AND GROWTH OF CRACKS IN MATERIALS

Dates: 3 - 1 4 June.

Organizers: Prof. C.W. Lung (Institute of Metal Research, Academia Sinica, Shenyang, P.R.
China) and Dr. R. Thomson (National Institute of Standards and Technology, Gaithersburg, USA).

Purpose: To be an introduction and overview by a group of leading experts on a number of
current issues concerning fatigue, chemical effects in crack growth and brittle/ductile
transitions in materials.

Lectures: Fracture and high temperature creep failure in materials: an introduction. Fatigue
in ceramics. Fractals — an elementary introduction. Fractals and pitting corrosion. The crack
evolution and blunting of the crack tip in a brittle materials. High temperature creep fracture:
research on ceramics. Stochastic fracture in brittle materials. Brittle-ductive transitions.
Fractal crack growth. Toughness and microstructure. The fractal structure of fractured
surfaces. The nucleation and growth of cracks under creep-fatigue interaction. Statics and
dynamics of cracks.

Seminars: New mechanism of strengthening of materials by irradiation and theory of
superdislocations. Initiation and growth of cracks in bi-segregated tilt copper bi- and tri-
crystals. Crack growth in solids with layered structure. Crack initiation and growth from slot
under mixed mode loading.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

10
26

6
North and Central America 2
South America
TOTAL

Directors and
Participants

6
5 0

Lecturers

Member states represented
Applications received

Advanced

_
1

10
5
-

1 6

12
54
29
12

TOTAL

10
27
16
7
6

6 6
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Title: WORKING PARTY ON SIMULATION OF MATERIALS DEGRADATION

Dates: 3 -14 June.

Organizer: Prof. E. Savino (Comisiôn Nacional de Energfa Atômica, CNEA, Buenos Aires,
Argentina).

Purpose: To be a practical activity on the computer, using specially developed numerical
codes to study phenomena of materials degradation in technologically relevant environments.

Lectures: Fracture and high temperature creep failure in materials: an introduction.
Phenomenology and mechanism of localized corrosion. Ionic transport in localized corrosion.
Performance of high temperature alloys. Extended defect and computer simulation in alloys.
Models of selective dissolution processes in alloy systems including computer simulations of
these processes. Percolation models of passivation in alloy systems including computer
simulations of these processes. Simulation of electrochemical processes. Static and dynamic
Green's function and solution of Christoffel's equation. Fracture of neutron-irradiated steels.
Stress distribution in a homogeneous anisotropic solid containing a crack. Crack in metals and
nondestructive detection. Computer simulation of high-resolution electron microscope image.
Stress distribution in a composite solid containing an interfacial crack and a free surface and
effect of lattice structure on crack growth. Nondestructive testing of austenitic steels. Improved
method for nondestructive detection by means of ultrasonic signal in austenitic steels.

Work in the Informatics Laboratory.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Africa 4
Asia 8
Europe 1
North and Central America 2
South America 8
TOTAL 2 3

Directors and Lecturers
Participants
Member states represented
Applications received

Advanced TOTAL

4
1 9
5 6
2 4

8
8 3 1

9
22
19

1

Title: MINIWORKSHOP ON NONLINEARITY: FRACTALS, PATTERN FORMATION

Dates: 11 June - 6 July.

Organizers: Professors H.A. Cerdeira (Universidade Estadual de Campinas, UNICAMP,
Campinas, Brazil, and ICTP), A. Erzan (Instanbul Technical University, Turkey) and L. Pietronero
(University of Rome "La Sapienza", Italy).

Purpose: To bring together theoretical as well as experimental scientists actively involved
in the area of statistical mechanics of complex systems, with special emphasis on the physics of
fractals.
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Lectures: Damage spreading. Damage spreading in the Ising model and spin glasses. The
wrinkling of surfaces: geometric measure theoretic techniques. Correlations and m u It (fractals.
Fractal growth patterns: conformai mapping techniques. A theoretical framework for supervised
learning in neural networks. Multifractal analysis of wave functions in quasiperiodic systems.
Lattice model for adsorption and wetting of fractal and self-affine substrates. Phase transitions
in the intermittent map. Models of interacting polymers and theta point in two dimensions.
Stability of periodic orbits in coupled map lattices. Multifractals, turbulence and the harmonic
measure on DLA. Neural networks with hierarchically organized patterns. The Bethe-Peierls map.
Structures and patterns in two phase fluids. Fractal analysis of mountain landscape. Dislocation
dynamics and chaos. DLA: what is the problem? The Abelian models of sandpiles. Fractal
approach to development of digital elevation model. Theoretical concepts in fractal growth.
Polymer and surface models with vacancies.

The Participants in the Miniworkshop also attended the lectures of the Adriatico Conference
on Physics of inhomogeneous materials and International Conference on complex systems:
Fractals, spin glasses and neural networks.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

1
15
13

North and Central America 3
South America
TOTAL

Directors and
Participants
Member states

15
47

Lecturers

represented
Applications received

Advanced

_
3

13
3
—

1 9

12
54
25

105

TOTAL

1
18
26

6
15

6 6

Title: RESEARCH WORKSHOP IN CONDENSED MATTER, ATOMIC AND MOLECULAR PHYSICS

Dates: 17 June - 27 September.

Organizers: Professors P.N. Butcher (University of Warwick, UK), H. Cerdeira
(Universidade Estadual de Campinas, UNICAMP, Campinas, Brazil, and ICTP), F. Garcia-Moliner
(Instituto de Ciencias de Materiales, Madrid, Spain), I.M. Khalatnikov (Landau Institute for
Theoretical Physics, Moscow, Russian Federation), S. Lundqvist (Chalmers University of
Technology, Göteborg, Sweden, and ICTP), Chi Wei Lung (Institute of Metal Research, Academia
Sinica, Shenyang, P.R. China), N.H. March (University of Oxford, UK), E. Tosatti (International
School for Advanced Studies, SISSA, Trieste, Italy, and ICTP), M.P. Tosi (University of Trieste,
Italy, and ICTP) and Yu Lu (Academia Sinica, Beijing, P.R. China, and ICTP).

Purpose: To support condensed matter research in developing countries by inviting a
selected group of physicists from these countries for an extended summer programme, during
which they have the opportunity of interacting with a large number of leading physicists from all
over the world.
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Topics: Defects and mechanical properties.
Semiconductor physics.
Phase transitions and chaos.
Strongly correlated electron systems.
Liquids and disordered solids.
Low-dimensional solids.
Surfaces and interfaces.

Plenary Seminars: Phase transition in graphite intercalation compounds: a CESR study.
Multifractal analysis of the morphology of real systems (polymer alloys and thin films). Quantum
electrodynamics in condensed matter. Order parameter kinetics in structural phase transitions.
Chaos-like oscillatory behaviour in generalized shift map. Electronic structure of disordered
alloys. The driven lattice gas: surprises far from equilibrium. Theory of the depinning transition
in charge density waves. Pauli potential, Pauli energy and their consequences for density-
functional theory. Computer simulation of protein structure and interactions. Disordered alloy
model for copper oxide superconductors. Wigner electron crystals with and without magnetic
fields. Thermal effects in the phase coherence of high-temperature superconductors. Exciton and
soliton in solids — mechanism of the energy and electron transport in molecules by solitons.
Bisoliton model high-temperature superconductivity. Qualitative cosmology. Electromagnetic
fields in the vicinity of a molecule and intermolecular interactions. Nonlinear electromagnetic
phenomena at surfaces. Nonlinear interaction of surface waves in superfluid liquid helium.
Dressed atoms and quantum measurements. The confined electron gas in a quantum well. Scaling
theory of localization in quantum chaos. The recent study of fluctuation phenomena in layered
superconductors. Heavy and light hole mixing in quantum well systems. Anyons in the fractional
quantum Hall effect. Impure spin systems: phase diagram and damage spreading. New forms of
carbon. Structure and properties of nanocrystalline materials. Recent development of internal
friction study on point defect-dislocation interaction. Quantum percolation. Uncertainty principle
in symmetry broken systems. Two chain infinite U Hubbard problems. Some important inverse
problems in condensed matter physics and Möbius transform.

Working Group Seminars: Fractography of embrittled copper bicrystal by means of
reflection electron microscopy. Cyclic creep and creep-fatigue interaction in a nickel base alloy.
Transition strengths in superlattices under in-plane magnetic field. Geometry and energetics of
dislocations in grain boundaries in quasicrystals. Ab-initio molecular dynamics simulation of
liquid NaSn alloy. Critical phenomena in co-operative Raman scattering. Integrability of classical
isotropic biquadratic Heisenberg spin chain. Transmission of waves through random layered
systems. Magnetoconductance of mesoscopic rings in the tight-binding approach. The influence of
mechanical properties on the machinability of low alloy case hardening steel. Rigorous
inequalities in density functional theory. Resonant magneto-optical spin transitions in zinc-blende
and Wurtzite semiconductors. Quasi 2D systems. The role of dissipation in quantum Hall voltage
profiles. Impurity band hopping Hall mobility in semiconductors at low temperatures. Occupancy
correlation corrections to the d.c. conductivity of hopping systems. Envelope function
investigation of magneto-optics in lead salt superlattices. Wetting transition and adhesion. First
principles studies of surface reconstruction in metals and semiconductors. Reentrant behaviour
and thermal hysteresis effects at the CDW transition in the presence of impurities. Localization
and hopping conductivity in quasi-one-dimensional metals. Photoluminescence spectrum of a
semiparabolic quantum well, interplay between disorder and 2kF-quasi-regularity in quasi-1 D
CDW systems. Wetting transition and adhesion. Parameter-free exchange potential for ground and
excited states in the density functional theory. Channeling and channeling radiation in
semiconductor superlattices. Anisotropy of two-photon absorption in cubic direct-gap
semiconductors. On the enhanced exchange energy of some axial gauge parent states of the 2D EG
in a magnetic field. Landau level and cyclotron resonance broadening in 2D systems. Creep
collapse of tubes made from NiCr22Coi2Mo at 950°C and external pressure. Mechanical
properties of Pb-Sb metallic alloys. Thermodynamics, structure and resistivity in liquid metals
— a brief overview. Improved spin wave theory. An application to 2D antiferromagnetic
Heisenberg model. Shallow impurity states in GaAs-(Ga,AI)As quantum well wires and related
optical phenomena. Optical phonons in 1D quantum well wires. Electron fluctuations and
suppression of current noise under classical size effects. Möbius transform and its applications
in solid state physics. Photoconductive response of semi-conductor epitaxial layers. Atomic
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defect formation at high-temperatures studied by positron life-time spectroscopy. Thermal
lattice gas cellular automata fluids. Dielectric constant of dipolar liquids. Structure and stability
of metallic glasses near glass transition. A study on surface plasmon-polariton method for the
determination of 83 & H of thin metal films. Extended Hubbard model in two dimensions.
Quasiperiodicity and magnetic phase transition of the one-dimensional aperiodic systems with
any substitution rules. Resonant magnetic fields of a magnetopolaron bound to a Coulomb impurity
in a GaAs-Gai_xAlxAs quantum well. Finite-size scaling and quantum fluctuations (an exactly
solvable model).

Mlnlworkshop on "Quantum and classical many-body theory in condensed
matter physics", 22 July - 2 August.

Lectures: Metals as a many-body problem. Weak coupling theory of the Hubbard model.
Properties of one-dimensional interacting electrons. Dynamical electron correlations in the
dielectric response of the electron-gas. Thermal effects in the phase coherence of high-
temperature superconductors. Strong electron correlations from the many-body theory point of
view. Charged bosons in two dimensions. Liquids for the high Tc superconductors. Introduction to
the Heisenberg model. Baym-Kadanoff techniques in condensed matter physics. Moment
distribution anomaly in the Luttinger-Tomonaga model. Current density functional theory for
electronic systems in strong magnetic fields. Exciton and soliton in solids — mechanism of the
energy and electron transport in molecules by solitons. Bisoliton model high-temperature
superconductivity. Electron-electron effects in simple metals. Quasiparticle properties in normal
Fermi liquids. Density functional theory of freezing for superfluid He-4. Introduction to colloidal
systems. Qualitative cosmology. Introduction to mode-coupling theory. Nuclear spin relaxation
due to a two-dimensional electron-gas. Static response of superfluid He-4 and 2D electrons from
QMC. Electromagnetic fields in the vicinity of a molecule and intermolecular interactions. Tracer
diffusion in simple liquids. Diffusion in liquids. Perturbation theory of the Anderson model.
Density functional approach to phonon dispersion relations and elastic constants of high
temperature crystals. Phonons in the Tomonaga-Luttinger model: a fermion approach. Nonlinear
electromagnetic phenomena at surfaces.

Topical Discussion Groups: Current understanding of plasma excitations in metals. Van
der Waals interactions in electronic systems.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa
Asia
Europe
North and Central America
South America
International Organizations
TOTAL 1

Directors and Lecturers
Participants

22
75
45
10
15
-

67

Member states represented
International Organizations represented
Applications received

_

—
47
12

_
2

6 1

48
180
46

1
493

TOTAL

22
75
92
22
15
2

228
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Title: INTERNATIONAL CONFERENCE ON COMPLEX SYSTEMS: FRACTALS, SPIN GLASSES AND
NEURAL NETWORKS

Dates: 2-6 July.

Organizers: Professors H. Cerdeira (Universidade Estadual de Campinas, UNICAMP,
Campinas, Brazil, and ICTP, Trieste, Italy), S. Lundqvist (Chalmers University of Technology,
Göteborg, Sweden, and ICTP), G. Parisi (Université di Roma "Tor Vergata", Rome, Italy), L
Pietronero (Université "La Sapienza", Rome, Italy) and M.A. Virasoro (Université "La Sapienza",
Rome, Italy), with the co-sponsorship of the Commission of the European Communities.

Purpose: To bring together scientists from various scientific areas that can be roughly
characterized as belonging to the statistical mechanics of complex systems.

Topics: Fractals and turbulence.
Spin glasses and neural networks.

Lectures: Adaptation to the edge of chaos. Fractal geometry of isoscalar surfaces in
turbulence: theory and experiment. Some progress on the infinite range spin glass model. From
spin glasses to growth problems. On the field theories of random systems. Recent progress on
fractal dynamics. Categorization in neural network models. The path integral for dendritic cables.
Generalization error in perceptrons. Statistical mechanics of learning from examples. Dilute
neural network for associative memory: some recent results. Tiling-like learning in the parity-
machine. Exhaustive learning in the perceptron. Multiscaling in turbulence and dynamical
systems. Wavelet analysis of turbulent flows. Universal hard multifractals and turbulent
velocity and temperature fields. Growth models: scaling, cross-over and simulations. Fixed scale
transformation approach to fractal growth. Self-organized criticality in geophysics, economics
and biology. The burning process in the Abelian sandpile model. Surface growth models and self-
organized criticality. Properties of growth probabilities in DLA. Fractals from random walks.
Fractional diffusion equation for transport phenomena in random media. Wetting phenomena in the
presence of disorder. Fractal dimensions of Potts clusters. Spin glass dynamics. Relaxation in
glassy systems. Cluster approach to spin glasses. Irreversibility cross-over in a Cu:Mn spin
glass in high magnetic fields — evidence for the Gabay-Toulouse transition. Proton and deuteron
glasses. Short-range corrections to the order parameter and to the excitation spectrum of the
Ising spin glass. Numerical simulations for spin glasses. Scaling of energy barriers in random
field Ising systems. The random energy model for complex temperature and magnetic field.
Multifractality of Ising models on hierarchical lattices: pure and spin glass cases. Self-avoiding
surfaces and vescicles on the lattice. Statistical models of evolving populations. Replica
symmetry breaking in neural networks. First-order transition to perfect generalization in a
neural network with binary synapses. Learning in feed-forward neural networks by improving
the performance. Basins of attraction in neural network models trained with external fields. On
the capabilities of feed-forward neural networks. Exact learning and default rule governed
behaviour. Pores and Hausdorff dimension in fractal site percolation systems. Noise distribution
recovering from experimental data on surface roughening. The fractal structure of the universe.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia

Developing

1
10

Europe 22
North and Central America 2
South America
TOTAL

Directors and

17
52

Lecturers
Participants
Member states represented
Applications received

Advanced

—
6

100
15

—
1 21

29
144
35

298

TOTAL

1
16

122
17
17

173
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Title: MINIWORKSHOP ON STRONGLY CORRELATED ELECTRON SYSTEMS

Dates: 8 July - 2 August.

Organizers: Professors G. Baskaran (Matscience Institute of Mathematical Science,
Madras, India), A.E. Ruckenstein (Rutgers State University, Piscataway, USA), E. Tosatti
(International School for Advanced Studies, SISSA, Trieste, Italy, and ICTP) and Yu Lu
(Academia Sinica, Beijing, P.R. China, and ICTP), with the co-sponsorship of the International
School for Advanced Studies (SISSA, Trieste, Italy), Fondazione IBM Italia and National Research
Council (Consiglio Nazionale délie Ricerche, CNR, Italy).

Purpose: To bring together a small group of condensed matter theorists, actively engaged in
the field of strongly correlated electron systems, in order to explore new ideas and techniques
for identifying possible mechanisms for high temperature superconductivity.

Topics: Models for high Tc superconductivity.
Metal-insulator transition.
Heavy fermions.
Anyons.
Fractional quantum Hall effect.

Plenary Seminars: Introduction to the Chern-Simons-Ginzburg-Landau theory of the FQHE.
Excitations in the high Tc materials: a phenomenological review. Orbital Kondo effect, mass
enhancement and superconductivity. Introduction to integrable models of strongly correlated
fermions. Open problems in strongly correlated systems. Two dimensional magnetism, a
historical and experimental overview. Magnets as fluids. Normal state properties of the high Tc

oxides: gauge theories. Collective excitations, spectral function and Hall effect in a strongly
correlated Fermi liquid state of the t-J model. Foundations of Fermi liquid theory. Magnetic
structure factor of the 2-D Hubbard model. Effects of the magnetic fields on the charge and spin
density waves.

Informal Discussions: Problems in strongly correlated electron systems. Open problems
in strongly correlated systems. The metal-to-insulator transition. Phenomenological models.
Numerical methods.

From 9 to 12 July, the participants in the Miniworkshop attended the lectures of the Adriatico
Research Conference on "Open problems in strongly interacting electron systems".

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

1
12
10

North and Central America -
South America
TOTAL

Directors and
Participants
Member states

8
31

Lecturers

represented
Applications received

Advanced

_

3
13
19

—
3 5

2
64
22
55

TOTAL

1
15
23
19
8

6 6
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Title: COURSE ON PATH INTEGRATION

Dates: 26 August - 2 September.

Organizers: Professors H. Cerdeira (Universidade Estadual de Campinas, UNICAMP,
Campinas, Brazil, and ICTP, Trieste, Italy), A. Ranfagni (Istituto di Ricerca sulle Onde
Elettromagnetiche, IROE-CNR, Florence, Italy) and L.S. Schulman (Clarkson University, Potsdam,
USA).

Purpose: To introduce the participants to path integration.

Topics: Feynman postulate and the formulation of the sum over paths.
Vector potentials, gauge invariance and the relation (Ax)2 ~Afc.
Brownian motion and Wiener measure.
Functional integration in statistical mechanics.
Semiclassical approximation.
Quantum field theory.
Quantum cosmology.
Topology and path integration: Aharonov-Bohm effect; polymers; particle and
field statistics.
Chaos: functional integration for classical and quantum chaos.
Other infinite dimensional sums: gauge fields; Grassmann variables; anomalies
and symmetry requirements.
Tunnelling processes: complex analysis of tunnelling; dissipation in tunnelling.
Path integration in optics: geometrical optics, diffraction and Fermât principle;
guided propagation; wave equations with dissipation.
Other applications: semiconductors; path integrals in spectroscopy.

Lectures: Path integrals: introduction and selected topics, including semiclassical
asymptotics and topological aspects. Path integrals and the theory of polymers. Quantum
tunnelling and the path decomposition expansion. Path integrals in phase space. Feynman path
integrals and the Feynman ordered operator calculus. Elimination of the phonon (or boson) bath.
Thermodynamics and dynamics of quantum dissipative systems: the functional integral approach.
Fractional statistics. Rigorous field theoretic bounds via stochastic quantization. Time dependent
tunnelling via the classical paths (with application to ballistic tunnelling in 2D structures).
Stochastic processes from the point of path integrals: elimination of variables through influence
functional methods. Derivation of the path integral: a new view to an old problem. Critical
properties of a superradiant model. Path integral simulations on superfluids and Coulomb
systems. Some new techniques in path integration. Poisson path integrals. Path integral methods
for complex liquids. Application of the path integral to the search of chaos in quantum systems.
The class of paths in phase space path integral. Path integration in the Schwinger model on the
torus. Stochastic processes on fibre bundles: their uses in path integration.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 4
Asia 1 7
Europe 1 0
North and Central America 5
South America 1 0
International Organizations —
TOTAL 4 6

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

, _
3

31
6
—
2

4 2

15
73
38

2
152

TOTAL

4
20
41
11
10
2

88
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Title: WORKING PARTY ON SURFACE PHASE TRANSITIONS

Dates: 2 -13 September.

Organizers: Professors A. Levi (International School for Advanced Studies, SISSA,
Trieste, Italy, and ICTP) and J. Villain (Centre d'études nucléaires de Grenoble, France).

Purpose: To enlarge the experience performed in the Group Activity on Surfaces in
September 1990.

Lectures: Theory of equilibrium and growth shapes of crystals. Growth modes and models.
Experimental methods of surface physics. Interfaces, walls and critical endpoints (introductory
background). Microscopic bases of surface physics. Wetting. Deconstruction of Au(110).
Rutherford back-scattering. Interfaces, walls and critical endpoints. Transitions in adsorbed
submonolayers. Equilibrium and growth shapes, surface melting. Growth and ordering of Cu on Cu.
Simple growth models. A tutorial renormalization group. Steps on the Si(100) surfaces. Critical
properties of surfaces. Interfaces, walls and critical endpoints. Wetting dynamics. Interactions
of lipid membranes. Step wandering. Walls, steps and frozen surface disorder. TEAS studies of
Pb submonolayer on Cu(110). Surface electronic structure. Incommensurate magnetic ordering at
surfaces. Spectroscopy of adsorbates. Terrace sizes in MBE. Structure and stability of clusters.
Kinetic roughening by power-law noise. Growth of Hg and Pb on Cu. Quantum adsorbates. The
surface of a hot crystal. Spectroscopy of adsorbates. Surface diffusion in quasi-one-dimensional
adsorption systems. Ultrahigh vacuum microscopy (with video). Percolation in 2D
superconductors. Surface electronic structure. New phenomena in quantum films. Deconstruction
and roughening of Au(110): a Monte Carlo study. Kinetic roughness of vicinals. The (III) surface
of Ge: a Car-Parrinello study of the 1x1 -» 2x1 transformation. Elasticity-mediated interaction.
Reactivity of clusters.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 5
Europe 3
North and Central America -
International Organizations -
TOTAL 8

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

_

31
3
1

35

12
31
18

1
63

TOTAL

5
34
3
1
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Title: SCHOOL ON MATERIALS FOR ELECTRONICS: GROWTH, PROPERTIES AND APPLICATIONS

Dates: 18 November - 6 December.

Organizers: Professors A. Baldereschi (University of Trieste, Italy, and Ecole
Polytechnique Fédérale, EPF, Lausanne, Switzerland), J.C. Maan (Hochfeld-Magnet Lab., Max-
Planck-Institut für Festkörperforschung, Grenoble, France) and C. Paorici (University of Parma
and Istituto matériau special! per l'elettronica e magnétisme, MASPEC-CNR Laboratory, Parma,
Italy).

The School was organized by the ICTP and the International Centre for Science and High
Technology (ICS), in collaboration with the Commission on Crystal Growth and Characterization
of Materials of the International Union of Crystallography, and the Consorzio Interuniversitario
Nazionale per la fisica della materia, INFM.

35



Purpose: To provide a broad and up-to-date introduction to the field of both bulk and
epitaxial semiconductors for the non-specialist.

Topics: Growth technology.
Characterization and processing.
Main physical properties and applications.

Lectures: Atomistic mechanisms of crystal growth and epitaxy. Chemical vapour
deposition: fundamentals; vapour phase epitaxy; metal-organic vapour phase epitaxy. Growth
modelling. Growth phenomenology. Liquid phase epitaxy. Melt growth of semiconductors.
Molecular beam epitaxy. Quantum dots on semiconductors. Materials for nonlinear optics.
Ultrafast dynamics of quantum wells by time resolved luminescence. Metal-organic molecular
beam epitaxy. Quantum structures by MBE. Local probes of semiconductor interfaces.
Microscopic theory of heterostructures: electronic properties. Materials characterization by
transmission electron microscopy. Effective-mass theory of quantum structures. Optical
properties of epitaxial films and quantum structures. Simulation of semiconductor device
performance. Microscopic theory of heterostructures: lattice dynamical properties. Structural
study of heterostructures by X-ray diffraction. Growth of shaped crystals. Microscopy and
spectromicroscopy of heterostructures by STM. Atom deposition by STM. Physics of resonant
tunnelling: high magnetic field and optical studies. Electronic properties of the two-dimensional
electron gas in high magnetic fields. Amorphous semiconductor interfaces and multilayer
structures. Ion beam writing of small structures. Fundamental optical properties of
heterostructures. Microscopic control AlAs/GaAs heterostructures. Heterostructure and
quantum electronic devices. Classical and quantum transport in mesoscopic systems. Electronic
and optical properties of ultra narrow GaAs/AIAs and InAs/GaAs quantum wells down to the
monolayer limit. Optoelectronic devices. Planar technology.

Seminars: Crystal growth activities at the Crystal Growth Centre, Anna University,
Madras, India. Laser-assisted deposition of Pb chalcogenide films. Optical characterization of PbO
films. Theoretical aspects of crystal growth. MBE in China. Characterization of Sn-Dx centers in
LPE-grown AIGaAs:Sn. Investigation of mismatch behaviour between epitaxial layer and the
substrate in LPE lnGaAsP:lnP system. The characterization of strained-layer superlattice by
TEM and CBED (convergent-beam electron diffraction). Monolayer island formation in narrow
InAs/lnP single quantum well. Effects of ion implantation on the corrugation periodicity of highly
oriented pyrolythic graphite. Light absorption by excitons and biexcitons in quantum wells:
influence of a resonant electromagnetic field. Two-dimensional plasmon dispersion in
semiconductor-dielectric structure with metal grating: strict theory. Growth and
characterization of surface emitting lasers. GaAs/GaAIAs travelling-wave laser amplifier with
tilted facet.

Visits to: TASC-INFM Laboratory (Trieste). ICTP Superconductivity Laboratory. ICTP Laser
Laboratory. ICTP Microprocessor Laboratory.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

1
27
17

North and Central America 2
South America
TOTAL

Directors and
Participants
Member states

5
52

Lecturers

represented
Applications received

Advanced

_
-

49
2
—

51

36
67
31

353

TOTAL

1
27
66

4
5

103
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MATHEMATICS

Title: RESEARCH IN MATHEMATICS

Dates: Throughout the year.

Organizers: Professors J. Eells (University of Warwick, UK, and ICTP) and A. Verjovsky
(Centro de Investigaciôn y de Estudios Avanzados del Institute Politécnico Nacional, Mexico City,
Mexico, and ICTP).

Purpose: To give continuity to the mathematics research programmes and to provide
Associate Members and visitors from Federated Institutes with the possibility of contact with
high-level mathematicians throughout the year.

Seminars: A G.N.S.-type theorem for a noninvolutive Banach algebra. Digraphs from a
homotopical viewpoint. A search for symmetries in the genetic code. The linear conjugation of
boundary problems with multicomponents. Generalized theta functions on moduli spaces of vector
bundles on compact Riemann surfaces. Cauchy problem for semilinear wave equation with data
strongly singular at one point. The space of spheres and conformai invariants of curves and
surfaces. Hyperbolic geometry, discrete groups, dynamical systems and all that. Quantum chaos
on curved spaces. Bounded geodesic in manifolds of finite volume and constant negative
curvature. Some applications of group theory to music. On the real K-theory of some
homogeneous spaces. A Tomita-Takesaki theorem for nonpositive functionals. Hidden symmetries
in the Minkowski space time. Feynman path integrals for the Dirac equation in a curved space
time. Partial differential equations and group theory — new perspectives in mathematical
physics. Boundary integral equations for 2nd order elliptic problems with singularities: theory
and numerical approximation. Symplectic structures in twistor bundles and geometrical
applications. Conformai field theory. Infinitely divisible measures on Lie groups. The Faddeev-
Popov procedure and application to bosonic strings: an infinite dimensional point of view. Einstein
Weyl structures and complex geometry. Kahler surface and twistor theory. On compact Kahler
manifolds of constant scalar curvature. Two equilibrium problems in decision making.
Introduction to the theory of the distributions and pseudo-differential operators. The a priori
estimation and variational methods in partial differential equations. Introduction to the theory of
the distributions and pseudo-differential operators. Global solvability and hypoellipticity on 2-D
torus and Liouville. Periodic solutions of singular Hamiltonian systems. Introduction to the theory
of the distributions and pseudo-differential operators. The geometry of Poisson-Lie groups
(classical mechanics underlying quantum groups). From Lax equations to quantum groups.
Grothendieck groups of quotient singularities. Compact Ricci flat manifolds. Existence and
uniqueness of complete constant mean curvature surfaces at infinity of H3. Nevanlinna theory,
diophantine approximations and related topics. Representation theory of topological 1 algebras.
On the ubiquity of bouquet of spheres near isolated singularities. The action at infinity by
discrete groups of hyperbolic motions. Minimal Lagrangian submanifolds in Kahler manifolds.
Normal forms of weighted vector fields. An isomorphism for the algebra of distributions with
compact support on Lie groups. On Rochlin's signature theorem and complex singularities.
Applications of algebraic geometry to transformation groups. Introduction to equisingularity
problems. Introduction to the topology of the Gauge group. Approximation in vector-valued
function spaces. Harmonic analysis and global solvability of an invariant differential operator on
the motion group and semisimple Lie group. Vector bundles and theta characteristics on algebraic
curves. Reaction diffusion systems. On Scott Brown's techniques. Extending valuations in
division algebras. On some properties of some nonlinear evolution equations of physics. An
extension of Filippov-Gronwall inequality to non-Lipschitzian multivalued differential equations.
W*-compact subsets of vector valued measures. On topological types finiteness problem for
manifolds with bounded curvature. On smoothly homogeneous subsets of manifolds. L-functions
and arithmetic. Abelian varieties and vector bundles. Between group theory and topology.
Semistable measures and limit theorems on real and p-adic groups.
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Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
North and Central America
South America
International Organizations
TOTAL

Developing

18
67

9
8

10
-

1 1 2

Advanced

1
1

21
1 1
-
2

3 6

TOTAL

19
68
30
19
10
2

148

Title: WORKSHOP ON MATHEMATICAL PHYSICS AND GEOMETRY

Dates: 4 - 1 5 March.

Organizers: Professors X. Gomez Mont (Centro de Investigaciôn en Matemâticas,
Guanajuato, Mexico, and Universidad Nacional Autônoma de Mexico) and M.S. Narasimhan (Tata
Institute of Fundamental Research, Bombay, India).

Purpose: To introduce participants to certain fundamental aspects of mathematical physics
and geometry, and to survey current research problems and different applications.

Topics: Fibre bundles, connections, curvature, and characteristic classes.
Basic gauge theory and its geometry.
Applications to topology.

Lectures: Topology of compact simply connected smooth 4-manifolds. Moduli space of
connections. Linear superalgebra and supermanifolds. 4-manifolds and gauge theory.
Supergravity. A local index theorem for families of D-operators on punctured Riemann surfaces
and a new Kahler metric on their moduli space. Jones-Witten invariant for flows on 3-manifolds.
Symmetry wider than supersymmetry. Gravitational instantons and monopoles in a Kaluza-Kiein
model with scalar fields. The geometry of spaces of conformai structures. Compactifications of
the space of stable bundles. Geometric superalgebra and the Dirac equation. Eigenvalues and
Eigenspaces of Dirac and Casimir operators over noncompact symmetric spaces. Connections and
curvatures on complex Riemannian manifolds. Morse theory, classifying spaces and Floer
homology. Variations of Hodge structure and Higgs bundles. Algebraic geometry of instantons. On
the topology of 4-manifolds. Conformai field theory and vector bundles on variable Riemann
surfaces. Algebraic geometry, Fay's identity and correlation functions. Differential equations on
supermanifolds and R1/1-actions. Determinant line bundles and the holomorphic factorization in 2
dimensional field theory. Does a spherically symmetric space time admit five isometries? 2+1
dimensional topological field theory and algebraic geometry. Some problems in linear and
nonlinear analysis on noncompact manifolds. Monads, connections and compactifications.
Consistent approach to supermanifolds modelled over finite dimensional exterior algebras. A
remark on the quantization of electric charge from Dirac monopoles. Geometric quantization of
the momentum mapping associated with coupled harmonic oscillators.
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Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

6
25
13

North and Central America 1 7
South America
TOTAL

Directors and
Participants
Member states

12
73

Lecturers

represented
Applications received

Advanced

_
2

25
1
-

2 8

12
89
36

274

TOTAL

6
27
38
18
12

1 01

Title: COLLEGE ON SINGULARITY THEORY

Dates: 19 August - 6 September.

Organizers: Professors V.l. Arnold (Steklov Mathematical Institute, Moscow, Russian
Federation), Le Dung Trâng (Université de Paris VII, France), K. Saito (Research Institute of
Mathematical Sciences, Kyoto University, Japan) and B. Teissier (Ecole Normale Supérieure,
Paris, France).

Purpose: To introduce participants to the various aspects of singularity theory, and to
survey current research problems and different applications.

Topics: Topology of singularities.
Analytic and topological classification.
Resolution of singularities.
Applications to analysis.
Singularities of maps.
Special singularities.
Real singularities.

Lectures: Singularity of complex hypersurfaces. On the fundamental group of plane curves.
Complex hypersurfaces with non-isolated singularities. Knot invariants. Topology, resolution and
deformation of curve singularities. Duality "à la Poincaré". Introduction to singularities on
topology. Curve flattening, Schubert cells and Weierstrass points bifurcation. Monodromy of non-
isolated singularities. Computer experimentation singularities in the teaching of geometry.
Dynkin graphs and singularity theory. Mixed Hodge structure, as geometric invariants on
cohomology. Elementary study of singularities of analytic functions. Line arrangements in the
complex projective plane and Galois branched coverings. Resolution of singularities of surfaces.
Singularity problems in control theory. Geometric features of lattice point problems.
Stratifications and determinacy. Real geometry of vanishing cycles. Introduction to jets and jet
spaces. Space curves. Resolution of non-degenerate singularities and applications. More about
intersection homology. Vanishing cycles in the resolution. Valuation theory and resolution of
singularities. Stability and classification of smooth map singularities. Introduction to the theory
of deformations. Apparent contour singularities of convex bodies. Singularities of projections.
Puiseux theorem for differential equations. Introduction to De Rham theorem for singular
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varieties. Geometry of asymptotics of integrals. Quotient singularities in dimension 2.
Singularities of maps of surfaces into the Euclidean space. Introduction to derived category
perverse sheaves and vanishing cycles. Three-dimensional cusp singularities. Stratification
theory. Extremal distributions of critical points and critical values. On Riemann-Hilbert's
problems for Fuchsian linear systems on CP1. Polar varieties and maps C2 -» C2. The
automorphism groups of Kummer branched covering spaces. Plurigenera of normal isolated
singularities. Truncation of Taylor series. Topology of complements to discriminants of smooth
maps. The Le numbers of a hypersurface singularity. Reduction of singularities of holomorphic
foliations by blowing-ups. Moduli of singularities and modules on singularities. Introduction to
integral closure of ideals and modules. Codimension and discriminant Milnor numbers of
singularities of mappings. Singularities of implicit ODE's and of PDE's of mixed type. Singularities
of wave fronts in nonholonomic mechanics. Critical points of functions invariant under C*-action.
The index of holomorphic vector field under blowing-up. Cremona transformations and foliations
of P2(C). Introduction to periods of integrals. Unfolding of complex analytic foliation singularities.
Real singularities and finite determinacy. Lefschetz theorems in the original style of Lefschetz.
Vector fields on bifurcation varieties. Limit cycles of quadratic vector fields which are
perturbations of Hamiltonian ones. A characterization of normal graded isolated singularities in
terms of Pinkham-Demazure's construction. Séparatrices for pseudogroups of diffeomorphisms.
Applications of the integral closure of modules. Groups and special singularities. On complete
ideals in 2-dimensional regular local rings. On invariant algebraic sets of foliations by curves.
Topological triviality in versai unfoldings of space curve singularities. Introduction to
gravitational instantons (after Kronheimer). Generalised Morse theory and homotopy type of
Stein spaces. Milnor numbers in dynamical systems. Singularity at infinity of polynomials of two
complex variables. The Chern characters of a hypersurface with singularities. Some global
aspects of the complex analytic singular foliations. Multiplicity of filtered rings and simple K3
singularities. Lagrange and Legendre singularities in symplectic and contact geometry and
mathematical physics. Affine varieties and Lefschetz theorems. On the De Rahm cohomology of
algebraic varieties. The simple boundary singularities Ak, B^, C^, D^, Fy and the focal set of a
surface with boundary in IR3. Desingularization of Lagrangian varieties and systems of
microdifferential equations. Jacobi inversion problem for simple and simple elliptic singularity.
Affine polar quotients and irregularity at infinity of algebraic plane curve. Gauge theoretical
construction of "simple elliptic" singularity. Legendrian and Lagrangian singularities. Lagrange
and Legendre singularities in symplectic and contact geometry and mathematical physics.
Resolution of singularities in various characteristics. Flat theta invariants and Jacobi forms. The
principal part of vector fields on the plane with fixed Newton diagram. Symplectic quotient and
group theoretic resolution of simple singularities. On the symmetric fronts and caustics.
Singularities of Gauss maps. Special neighbourhoods for some subsets in complex spaces.
Geometry and topology of real singularities. On the asymptotics of Green functions for parabolic
equations. Invariants of 3-manifolds and surface singularities. Real geometry of algebraic
curves. Which set of points in P2 are intersections of an irreducible space curve? On the theory
of Lagrangian varieties. Area, Morse theory and an inverse problem for the heat equations.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
Indonesia and Oceania
North and Central America
South America
TOTAL

Developing

9
38
20

12
14
93

Advanced

_
15
89

1
12

—
1 17

TOTAL

9
53

109
1

24
14

21 0
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Directors and Lecturers
Participants
Member states represented
Applications received

61
149
42

374

Title: SCHOOL ON DYNAMICAL SYSTEMS

Dates: 9 -27 September.

Organizers: Professors J. Palis (Instituto de Matemâtica Pura e Aplicada, IMPA, Rio de
Janeiro, Brazil), Ya. Sinai (Landau Institute for Theoretical Physics, Moscow, Russian
Federation) and E.G. Zeeman (Hertford College, Oxford, UK).

Purpose: To develop the mathematical theory of dynamical systems, as well as to discuss
some applications to physics.

Topics: Elements of hyperbolic systems and bifurcations.
Dynamical physics/chaos.
Hamiltonian systems.
Symplectic dynamics/variational methods.
Holomorphic dynamics and foliations.

Lectures: Dynamics of Darwinian evolution. Dynamics of complex flows. Hyperbolic
dynamics. Homoclinic bifurcations and sensitive-chaotic dynamics. Analytic differential
equations. Introduction to Lagrangian variational methods. Universality and renormalization.
Ergodic theory. Hyperbolic dynamics — examples. Dynamical systems: Hamiltonian systems.
Iterates of polynomial maps: topology of the Julia set.

Participants' Seminars.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 8
Asia 39
Europe 1 5
North and Central America 9
South America 20
International Organizations -
TOTAL 91

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

2
55

1
5 8

20
129
38

1
430

TOTAL

8
41
70

9
20

1
1 49
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Title: WORKSHOP ON STOCHASTIC AND DETERMINISTIC MODELS

Dates: 7-11 October.

Organizers: Professors F. Chersi, S. Invernizzi and A. Wedlin (University of Trieste, Italy).

Purpose: To give an overall view on analysis, estimation and control of dynamic economic
models, as well as to survey related current developments and research problems.

Topics: Discrete versus continuous approach to dynamic economic models.
Stochastic linear difference/differential equations and systems.
Modelling, estimation and optimal control in economic time series.
Kaiman filtering and linear regulator.
Rational expectations economic models.
Analytical and numerical methods in deterministic systems.
Quantitative analysis of stability and bifurcation.
Chaotic behaviour in deterministic systems.

Lectures: Deterministic dynamical models. Stochastic dynamical models with continuous
parameter. Econometrics of continuous models. Elements of stochastic processes. Econometric
model analysis within system theory. Stochastic dynamical models with discrete parameter.
Optimal stochastic control in economic models. Complex dynamics. Rational expectations
economic models.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Asia 1
Europe 5
North and Central America 1
South America 1
TOTAL 8

Directors and Lecturers
Participants
Member states represented
Applications received

Advanced TOTAL

1
24 29

1
1

2 4 3 2

10
22

g
163
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PHYSICS AND ENERGY

Title: RESEARCH IN PLASMA PHYSICS

Dates: throughout the year.

Organizer: Professor S. Mahajan (University of Texas at Austin, USA).

Purpose: To promote collaboration between plasma physics researchers in developing and
developed countries and to provide them with research facilities (library and computing) to
enable them to conduct first-rate research work in plasma physics.

Seminars: Gauge-independent gyro-kinetic equations. Solution of nonlinear Vlasov equation
using subdynamics method. Fluctuations of plasma focus discharges. Wave propagation in dusty
plasmas.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
South America
TOTAL

Developing

3
7
1
3

1 4

Advanced TOTAL

3
7
1
3

1 4

Title: FIFTH WORKSHOP ON PERSPECTIVES IN NUCLEAR PHYSICS AT INTERMEDIATE ENERGIES

Dates: 6-10 May.

Organizers: Professors S. Boffi (National Institute of Nuclear Physics, INFN, Pavia, Italy),
C. Ciofi degli Atti (National Institute of Nuclear Physics, INFN, Rome, Italy) and M. Giannini
(National Institute of Nuclear Physics, INFN, Genoa, Italy), in collaboration with an International
Advisory Committee.

Purpose: To review recent advances and to explore future trends in the following topics:

Topics: QCD and the nuclear medium.
Deep inelastic scattering on nucléons and nuclei.
NN-correlations.
Hadronic states.

Lectures: The quark model, the Baryon-baryon interaction and the magnetic moments in
nuclei. Nonperturbative quark and gluon interactions in QCD. QCD-motivated potential model and
its application for many-quark system. Energy dependence of color transparency. Color
screening: why and where. SU(2)-colour superconductivity. Looking for colour transparency in
(e, e'p). Theory of colour transparency. Quantum effects and colour transparency of nuclei.
Hadron structure and sum rules — recent results from deep inelastic lepton scattering. Deep
inelastic scattering at x>1. Correlations and deep inelastic scattering on nuclear systems.
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Semihard interactions in high energy nuclear collisions. Shadowing in Dis and dilepton-production
on nuclei. Shadowing effects in deep inelastic scattering on nuclei. The FNAL E665 experiment.
Meson-baryon form factors derived from deep inelastic lepton scattering. Scattering of GeV
electrons by nuclear matter. Colour transparency and correlation effects in electron-nucleus
scattering. Medium modification of the empirical effective interaction, (e, e'p) up to CEBAF's
energies. Precise study of nucléon responses in He3(e, e'p). Quasi-elastic electron scattering and
nucleon's properties in nuclear medium. Final state interactions in inclusive electron scattering.
Nucléon momentum distribution in nuclei from the asymptotic scaling function. CEBAF — the
accelerator and experiment facilities. The physics at CEBAF with high resolution spectrometers.
The triple coincidence reaction 12C(e, e'pp) in the delta excitation region. Two-nucleon emission
in electron scattering. Pion absorption at 1 GeV/c. Light-cone calculation of the deuteron photo
disintegration. Mesonic degrees of freedom in the electromagnetic longitudinal response function.
A colour-dielectric model and the nucléon-nucléon potential. Medium effects in exclusive (e, e'p)
data. Soliton description of the heavy flavour hyperons. The SU (3) Skyrme model. Hyperons in
the topological soliton model. Towards an understanding of final state interactions in QCD. The
relative probability of recoilless-production in nuclei in the PWIA. Phenomenological relativistic
study of hypernuclei. Production of strange quarks from nuclear matter and their polarization —
backward lambda production by pions on nuclei. Exotic nuclei and antisymmetrization.
Experimental plans at the proton cooler ring COSY. Antinucleon physics at LEAR and beyond.
Some problems of exclusive annihilation processes in the antipp- and antipd-systems. Positive
energy subtracted impulse approximation in relativistic deuteron-nucleus scattering. The
structure of the nucléon studied with real photons. Total photoabsorption cross section in the
nucléon resonance region. Electroexcitation of nucléon resonances in a relativized quark model.
Eta-production on nuclei.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
Indonesia and Oceania

Developing

6
6

13
-

North and Central America -
South America
TOTAL

Directors and
Participants
Member states

2
27

Lecturers

represented
Applications received

Advanced

_
2

72
1
8
—

83

46
64
30
72

TOTAL

6
8

85
1
8
2

1 1 0

Title: SPRING COLLEGE ON PLASMA PHYSICS

Dates: 27 May - 21 June.

Organizers: Professors B. Buti (Physical Research Laboratory, Ahmedabad, India), U. De
Angelis (University of Naples, Italy), M.H.A. Hassan (Third World Academy of Sciences, Trieste,
Italy), Yu-Ping Huo (Institute of Plasma Physics, Hefei, P.R. China), S. Lee (University of

44



Malaya, Kuala Lumpur, Malaysia), S.M. Mahajan (University of Texas at Austin, USA), P.H.
Sakanaka (Universidade Estadual de Campinas, Brazil) and N.L. Tsintsadze (Georgian Academy of
Science, Tbilisi, Georgia).

Purpose: To discuss fundamental processes in plasmas with a view to providing a solid
foundation for fusion and space related research.

Lectures: Energetic particles and plasma stability (EPPS). Radiative transport.
Hydrodynamic instability in laser produced plasmas. Nonlinear plasma states with anisotropic
electron distribution. Laser beat wave accelerator. Plasma turbulence. Nonlinear phenomena in
laser plasmas. Concept of the Tokamak. Particle techniques in plasma simulation. Tokamak plasma
physics. High confinement (H) modes — history; theoretical models; exotica. Nonlinear MHD
instabilities. The physics of simultaneous reaction and diffusion processes in plasmas. Nonlinear
Tokamak physics. Negative-energy modes in collisionless kinetic theories and their possible
relation to nonlinear instabilities. Turbulence and transport experiments. Ballooning transform
revisited. Neoclassical transport. Solution of nonlinear Vlasov-Poisson systems. Self focussing in
wake fields. Chaos in magnetoplasmas. Optical guiding of relativistically strong laser pulses in
plasma. The electrostatics of a dusty plasma. Motion of dust grains in a dusty plasma. Physics of
dusty plasmas. Wave scattering in dusty plasmas. Review in transport in plasmas. Frequency
upshifting at anioning front in plasmas. Double layers in a magnetized collisionless plasma.
Fundamental theory of the aurora. Theory of radar scattering from dusty plasmas. Charged dust
in the earth's mesopause: effects on radar backscattering. Radiation transport in laser plasmas —
experiments. Effects of coherent structures on transport. Review of Landau damping. Probe
theory. Applications of dusty plasma theory. Low frequency modes in dusty plasmas. Symbolic
computations with emphasis on mathematics. Electron cyclotron absorption, emission and current
drive. Transport processes in current-free stellarators. Collisionless breaking of dust particles.
Radiation from plasmas and simulation of test particles. Oscillations and resonances in
electrostatically supported dust rings. Scattering in dusty plasmas: correlated grains. Stochastic
effects in dusty plasmas. Potential-driven electrostatic ion cyclotron oscillations in a magnetized
plasma column. Fluctuations in plasmas and collective effects in Bremsstrahlung. Waves and
instabilities in a negative ion plasma.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 1 5
Asia 45
Europe 1 1
North and Central America 1
South America 1 4
International Organizations -
TOTAL 8 6

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

_
3

30
10

—
1

4 4

40
90
36

1
314

TOTAL

15
48
41
1 1
14

1
1 30
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PHYSICS AND ENVIRONMENT

Title: ICS-ICTP-WMO INTERNATIONAL TECHNICAL CONFERENCE ON LONG-RANGE WEATHER
FORECASTING RESEARCH

Dates: 8 -12 April.

Organizers: Professors K. Miyakoda (Chairman of the International Organizing Committee;
Princeton University, USA) and G. Furlan (University of Trieste, Italy and ICTP), in co-operation
with the International Centre for Science and High Technology (ICS, Trieste, Italy) and the World
Meteorological Organization (WMO, Geneva, Switzerland).

Purpose: To provide an international forum for experts to review the major achievements
made during the past five years.

Topics: Theoretical basis of LRF.
Monthly and seasonal dynamical forecasts and interannual basis of LRF.
Statistical methods.
Applications.
Economic aspects of LRF.

Lectures: Climatological variation of 30-60 day oscillation around East Asia during
Northern Summer. A study on climate predictability: theoretical aspects. Transient Eddies and
forecast skill in low frequencies. Sensitivity of mesoscale predictions to standard errors in
upper air data. The droughts of Northeast Brazil: from diagnostics to prediction. Issue of tropical
long-range forecast: status and development of new forecasts. Regularities in the chaotic
atmospheric dynamics. Predictability of El Nino onset, Kenyan droughts and floods. Numerical
study for formation mechanism of short anomalous climate change. The WMO sponsored
intercomparison of sea surface temperature data sets for long-range forecasting. Stratospheric
oscillations and long-range prediction of Indian weather. One month forecast of wet and dry spell
of the monsoon. Energetic interactions between El Nino and African droughts. The choice of an
observed climatology to verify extended range forecasts. The influence of El Nino/Southern
Oscillation (ENSO) on the Ethiopian seasonal rainfall. Techniques of operational long-range
forecasts at the UK Meteorological Office. Practical extended-range dynamical forecasting at
UKMO. Linear instability analysis and its application to ensemble forecasting. Improvement of
long-range predictions by combination of model forecasts. Prediction of tropical Pacific SST with
coupled ocean-atmosphere models. Design of experimental seasonal forecasts using an air-sea
model. Monitoring and probabilistic forecasting of short-term climate variations. Predictability
and physical factors influencing Sahel rainfall variation. Variability and temporal prediction of
summer monsoon rainfall over India, China, and Sri Lanka. Seasonal mesoscale circulations and
LRF in East Africa. Seasonal predictions with the COLA GCM. Seasonal simulations with ECMWF
NWP model. The feasibility of seasonal NWP from decadal simulations. Prediction of forecast
skill. On the use of the sufficiency relation to evaluate climate forecast. Seasonal predictability
of East African rainfall from SST anomalies and Southern oscillation signal. Long-range
forecasting of the onset and cessation of rainfall in the Nigerian Sahel. The onset of the 1982/83
Summer monsoon over Southern Africa: a diagnostic study. A numerical study of the impact of
SST in the warm pool of Western Pacific on the East Asia Winter monsoon. Temporal variability
of the structure and phase propagation of the Madden-Julian oscillation in tropical convection.
Nature of Madden-Julian oscillations over Indian monsoon regions. Variations of 30-60 day
oscillation during 1982 El Nino. Empirical prediction of NE Brazil (North Nordeste). Tropical
cyclone activity over the Western North Pacific from El Nino to La Nina. Status and prospects of
long-range forecasting at the Hungarian meteorological service. Detailing of the monthly
forecasting by the statistical orientation of a deterministic model. Establishment of the method of
long-range forecast for the first severe cold period in Winter in the North of Viet Nam. Typifying
the evolution in the meteorological parameter by using the analogy method. Skill characteristics
of US long-range forecasts. Economic loss by precipitation. Value of long-range forecasts to
commercial users in the UK. Relating Climatological information to the value of long-range
weather forecasts.
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Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa
Asia
Europe 1
North and Central America
South America
International Organizations
TOTAL 3

Directors and Lecturers
Participants

9
7
2
-
3
-
1

Member states represented
International Organizations
Applications received

represented

_
1

27
8
-
2

38

1 6
53
29

1
75

TOTAL

9
8

39
8
3
2

69

Title: COURSE ON "OCEANOGRAPHY OF SEMI-ENCLOSED SEAS"

Dates: 15 April - 4 May.

Organizers: Dr. L. Cavaleri (Istituto Dinamica Grandi Masse, Venice, Italy), Sir Alan Cook
(Selwyn College, Cambridge, UK), Dr. M. Gacic (Institute of Oceanography and Fisheries, Split,
Croatia), Dr. F. Stravisi (University of Trieste, Italy) and Dr. E. Accerboni (Osservatorio
Geofisico Sperimentale, Trieste, Italy), in collaboration with the International Centre for Science
and High Technology (ICS, Trieste, Italy) and with the co-sponsorship of the Direzione Generate
per la Cooperazione allo Sviluppo (Ministry of Foreign Affairs, Rome, Italy).

Purpose: To offer young scientists some new ideas and knowledge both for research and
teaching purposes.

Topics: Geophysical fluid dynamics.
Free and forced oscillations.
Driving mechanisms.
Boundary layer theory and bottom friction.
Waves and currents.
Shallow seas.
Sedimentation lagoons.
Data acquisition strategies.
Biological consequences.
Chaotic behaviour.
Case studies of regional seas.

Lectures: Geophysical fluid dynamics. Tides. Long waves along coasts and over continental
shelves. Long waves in the Gulf of California. The general circulation in the Gulf of California.
Pressure and wind forcing. The use of satellite data. Analysis of océanographie time series.
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Marine chemistry. Thermohaline forcing and heat fluxes. Océanographie instruments. Shallow sea
modelling. Chaos in oceanography. Surface gravity waves. Oceanography from space. Marine
biology. Historical oceanography. Marine geology. Ecological models.

Poster Sessions: Frequency dependence of the reflection coefficient for compressional
plane waves at the seabed. Acoustic measurements in Argentinian continental shelf and
continental slope. Surface mixed layer temperature and layer depth in water off the Argentinian
coast. Shallow-water waves on a rotating ocean due to oscillatory surface stresses. Hydro-
dynamics and sediment flux in the Gulf of Guinea. Dynamical studies on the Yellow Sea. Windows
techniques for climate trend analysis. Paleoenvironment of the continental margin of Egypt:
interstitial water study. Typifying the evolution in the meteorological parameters by using the
analogy method. Light attenuation in the Adriatic Sea.

Presentations by Participants: The index of refraction for compressional plane waves
in ocean bottoms of the Voigt's type and causality. Environmental processes and beach changes:
observation on the West coast of Cross River estuary. Ocean dynamics and the stability of the
Nigerian coastline: a case study of Victoria Island. Wind wave modelling in the N. Aegean Sea.
Summer stratification effects on the wind-currents in the Northern Adriatic. Damping of the
Adriatic seiches. Time series analysis of Adriatic data: package and a few examples. Numerical
modelling in the environmental research of Xiamen Bay. Circulation and hydrography of the Sea
of Marmara. Subinertial variations along the coast of the Gulf of Mexico. Sea level variations
along the coast of the Gulf of Mexico. Sea level variations along the Bulgarian Black Sea coast:
analysis and modelling of storm surges. Winter circulation in the Northpatagonic gulfs:
COX/CIMA model. Large-scale circulation in the bay of Bengal during the Southwest monsoon.
Dilution characteristics of the water of the Bay of Bengal. Weather and climate of the ocean: the
Atlantic and Indian oceans. Intrathermocline lenses in the Atlantic Ocean originated from
intermediate Mediterranean Sea water.

Round Tables: The Adriatic Sea. The Mediterranean Sea. The Gulf of California.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
Indonesia and Oceania

Developing

8
13
20

1
North and Central America 5
South America
TOTAL

Directors and
Participants
Member states

7
5 4

Lecturers

represented
Applications received

Advanced TOTAL

8
13

32 52
1

3 8
7

35 89

17
72
35

165

Title: COURSE ON OCEAN-ATMOSPHERE INTERACTIONS IN THE TROPICS

Dates: 29 July - 17 August.

Organizers: Professors G. Furlan (University of Trieste, Italy, and ICTP), A. Moura
(Instituto de perquisas espaciais, INPE, Sâo José dos Campos, Brazil), A. Navarra (Istituto per lo
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studio délie metodologie geofisiche ambientali, IMGA-CNR, Modena, Italy) and J. Shukla
(University of Maryland, College Park, USA), with the co-sponsorship of the Direzione Generale
per la Cooperazione allo Sviluppo (Ministry of Foreign Affairs, Rome, Italy) and National
Research Council (CNR, Italy).

Purpose: To review, present and discuss current theories, observations and modelling of
the interactions of the coupled ocean-atmosphere system and their effects on climate.

Lectures: El Nino. Observations: tropical climatology. Equations of motion. Design
considerations for numerical ocean. Thermodynamic quantities. One and two-layer models of the
ocean. How clouds heat. Influence of SST anomalies on atmospheric circulations. The ocean mixed
layer. Convective boundary layer (flux-profile relationships). Coupled GCM's strategies and
results. Vertical structure of the tropical atmosphere. Time mean and variability in the Atlantic
ocean circulation. SST and surface fluxes. Thermal forcing (Reed and Recker; the Hadley
circulation; Lindzen; Gill model). El Nifio, La Nina and the Southern oscillations. Equatorial ocean
dynamics: free waves. Air-sea interactions in the seasonal cycle. Equatorial ocean dynamics:
adjustment. Predictability of the ocean-atmosphere system. ENSO observations: tropics.
Theories of ENSO: Bjerknes, Wyrtki, Busalacchi and O'Brien. Low frequency variability of the
monsoons: observed characteristics. Results from a coupled ocean-atmosphere model: Cane and
Zebiak. ENSO observations: global effect. Mechanisms of low frequency variability of the
monsoons. Linear instability analysis of the coupled system: Hirst. Simple ENSO mechanisms.
Prediction and predictability.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Africa 5
Asia 3
Europe 5
North and Central America 1
South America 7
TOTAL 2 1

Directors and Lecturers
Participants
Member states represented
Applications received

Advanced

10
8

1 8

1 1
28
19

140

TOTAL

5
3

15
9
7

39

Title: CONFERENCE ON MAJOR PROBLEMS OF THE ATMOSPHERIC SYSTEM AND THE
DEVELOPING COUNTRIES

Dates: 11-15 November.

Directors: Professors G. Furlan (University of Trieste and ICTP) and S.M. Radicella
(International Institute for Earth, Environmental and Marine Sciences and Technologies, MEM,
Trieste, Italy).

Programme Committee (Organizing Committee): Dr. J.L Fellous (CNES, France), Dr. M.
Geller (SCOSTEP Representative), Dr. R. Gendrin (CNRS, France), Prof. K. Labizke (IAMAP
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Representative), Prof. J. Roederer (University of Alaska, USA), Prof. F. Stravisi (University of
Trieste and ICTP) and Prof. J. Taubenheim (IAGA Representative).

The Conference was mainly supported by the International Institute for Earth, Environmental
and Marine Sciences and Technologies (HEM) and co-sponsored by the International Association of
Geomagnetism and Aeronomy (IAGA), the Scientific Committee on Solar-Terrestrial Physics
(SCOSTEP) and the International Association of Meteorology and Atmospheric Physics (IAMAP).
It was also financially supported by the Centre National d'Etudes Spatiales (CNES) and the Centre
National de la Recherche Scientifique (CNRS) of France.

Purpose: To discuss the major open questions on the science of the atmosphere and near
space environment (from the troposphere to the magnetosphere), regarded as an interactive
system under the solar and anthropogenic influences.

Topics: Effects of the variability of the solar energy input on the atmospheric system.
Lower and middle atmosphere aspects of the climatic variability.
Interactive processes between lower and upper atmosphere.
Ionospheric variability and its impact on telecommunications.
Upper atmosphere-magnetosphere-near space coupling.

Lectures: WMO and developing countries. Solar Terrestrial Energy Programme.
International Geosphere Biosphere Programme. International Equatorial Electrojet Year.
Activities in Trieste. Variability of solar energy input. Response of the atmospheric system to
solar energy variability. Ozone variability. Global atmospheric electricity. Dynamic coupling and
middle atmosphere response to forcing from above and below. Ionospheric modelling and
ionospheric irregularities. Ionospheric variability effects on telecommunications. Waves and
tides in the ionosphere. Magnetospheric dynamics. Solar particle variability and geomagnetic
storms effects.

Reports of activities in developing countries.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa
Asia
Europe
Indonesia and Oceania
North and Central America
South America
International Organizations
TOTAL

9
11
7 18
2
1 3

10
1

40 22

TOTAL

9
1 1
25

2
4

10
1

6 2

Directors and Lecturers 1 4
Participants 48
Member states represented 25
International Organizations represented 1
Applications received 1 07
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Title: SECOND INTERNATIONAL WORKSHOP ON RADON MONITORING IN RADIOPROTECTION,
ENVIRONMENTAL AND/OR EARTH SCIENCES

Dates: 25 November - 6 December.

Organizers: Professors G. Furlan (University of Trieste, Italy, and ICTP), Shi-Lun Quo
(Institute of Atomic Energy, Beijing, P.R. China), F. Steinhäuser (University of Salzburg,
Austria), N. Sultankhodjaef (Academy of Sciences, Tashkent, Russian Federation) and L.
Tommasino (Ente per le Nuove Tecnologie, I'Energia e ('Ambiente, ENEA, Rome, Italy), with the
co-sponsorship of ENEA and the Regione Friuli Venezia-Giulia, Italy.

Purpose: To provide a forum for scientists from different disciplines and to promote
cooperative research programmes, between the participating countries, for the global and
continuous radon monitoring of the environment and of the earth.

Lectures: The European radon programme. Natural environmental radioactivity with
particular regard to radon gas and cosmic rays. Present and future radioprotection
recommendations within the European Community with special regard to radon. A view of
experimental radon-induced effects in animals. Review of the latest findings of population
exposed to high background natural radioactivity. The Italian National Survey of radon: sampling
strategy, realization and follow-up. The regional survey of indoor radon in Friuli Venezia-Giulia
(Italy). Radon monitoring in dwellings and in water in localized areas of Friuli Venezia-Giulia.
Radon measurements in kindergartens of Osijek. Measurements of environmental radon
concentrations in Trieste houses. Radon monitoring by passive detectors. The assessment of the
indoor gamma exposures in the Italian national survey. Unique experiences in the Italian National
Survey run by several different regional laboratories. Radon measurements in the Gran Sasso
underground laboratory. High natural radiation areas with special regard to Ramsar. Indoor radon
concentration measurements in one high natural radiation area of Italy. Detailed radon emanation
mapping in northern Latium (Italy). Nuclear track filters and applications to aerosol sampling.
Active monitoring of radon and radon daughters. Indoor and outdoor radon survey in Slovenia.
Comparison of different radon calibration chambers. Monitoring of radon in occupied and
residential environments in Central Ghana. Measurements of radon at a hospital tunnel system.
Summary of indoor radon research results by using nuclear track detectors. Radon studies in
Siwalik Himalayas, India. Radioprotection problems of man-made versus natural radioactivity.
Environmental behaviour of artificial radionuclides. The search for radon sources: a
multidisciplinary task. Natural radioactivity and dating. Fractal analysis of radon indoor time-
series. The determination of U and Th concentrations in soils and building materials. Models for
interpreting the deposition measurements for Rn222 and Rn220 daughters. Single-event upsets in
microelectronics and the correspondent radiation effects in biological systems, applications of
PIN diode for radon emanation studies. The use of silicon devices (diodes, RAMs etc.) for alpha
particle detection. Ionizing particle detection by charged couples devices. Real-time monitoring
by silicon photodiodes. Long-term radon studies at the Thermalkarst region of Budapest. A new
radon monitor system - MEGARAD. Experiences accumulated on radon monitoring for earthquake
prediction. Radon in spring water as a seismic precursor. Radon monitoring for the prediction of
mine outbursts. Selected problems in radon measurements. Radon measurements for earthquake
prediction and location of geological faults in Pakistan. Prospects and potentials of radon
monitoring in North-Eastern India. Dependence of radon anomaly from seismicity and other
parameters in Bad Brambach. Radon monitoring for the study of the fractured aquifers.
Investigation of radon sub-soil in the USSR. Radon monitoring for earthquake prediction at the
Guru Nanak Dev University. Analysis of electrical phenomena as earthquake precursors. Radon
emanation and earth-time movements. Geochemistry applied to volcanic surveillance.
Extraterrestrial induced multi-years cyclicities in geophysical, geochemical and biological
parameters. The importance of the comparative study of rare gases in earth science. Radon
geochemistry and geophysics in deep fluids in Italy. Reading techniques of solid state and nuclear
track detectors. Evaluation of the registration efficiency of the radon diffusion chambers.
Mineral exploration based on radon measurements. Radon emission versus meteorological
parameters. Comparison between neutron induced and photon induced fission for measuring
actinides. New trends in radioprotection and environmental monitoring.
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Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 1 -
Asia 1 6
Europe 21 54
North and Central America - 3
South America 3 -
International Organizations - 2
TOTAL 41 59

Directors and Lecturers 44
Participants 56
Member states represented 29
International Organizations represented 1
Applications received 1 55

TOTAL

1
16
75

3
3
2

100

Title: WORKSHOP ON NON-LINEAR DYNAMICS AND EARTHQUAKE PREDICTION

Dates: 25 November - 13 December.

Organizers: Professors V.l. Keilis-Borok (International Institute for the Theory of
Earthquake Prediction and Mathematical Geophysics, Academy of Sciences, Moscow, Russian
Federation) and G.F. Panza (Institute of Geodesy and Geophysics, University of Trieste, Italy).

The Workshop was organized in collaboration with the International Centre for Science and
High Technology (ICS, Trieste) and the Institute of Geodesy and Geophysics of the University of
Trieste.

Purpose: To stimulate research in earthquake prediction based on the ideas of modern
nonlinear dynamics, which would allow prevention of earthquake damage by civil defense-type
measures.

Topics: Pattern recognition.
Lithosphère as nonlinear dissipative system.

Lectures: Analysis of earthquake catalogs. Introduction to the IEPT software for analysis of
earthquake catalogs. Functions on earthquake flow. Premonitory activation of seismicity: the M8
algorithm. Pattern recognition: general description. Evaluation of the M8 algorithm. Source
tensor retrieval for small events. Earthquake prediction based on dynamical system approaches.
Pattern recognition in earthquake prediction. Data on radon in the framework of earthquake
prediction problem. What can be done in practice with intermediate term prediction. What is done
in the U.S. Nonlinear dynamics of lithosphère and earthquake prediction. Intermediate-term
earthquake prediction: algorithm CN. Integral approach in the study of solid earth: problems of
seismic risk and earth structure. Global monitoring of seismicity aimed at intermediate-term
prediction of the strongest earthquakes. Statistical mechanics of earthquake. Application of CN
algorithm to Central Italy. The physical basis for modelling of seismicity. The motion of
interfaces, fronts of fractures. Earthquake dynamics. Movable disks: model of seismicity. A
possibility to narrow down spatial uncertainty of intermediate-term earthquake prediction: the
"Mendocino Scenario". Seismic response of sedimentary valleys. Site effects for microzonation
studies.
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Computer Exercises: Analysis of earthquake catalogs. Functions on earthquake flow. The
M8 algorithm. Pattern recognition in earthquake prediction. Algorithm CN.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa
Asia
Europe
Indonesia and Oceania
North and Central America
South America
International Organizations
TOTAL

Directors and Lecturers
Participants

2
11 2
10 20
1
3 5
4

1
31 28

12
47

TOTAL

2
13
30

1
8
4
1

59

Member states represented 28
International Organizations represented 1
Applications received 137
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APPLIED PHYSICS

Title: LAMP (Laser, Atomic and Molecular Physics) SEMINARS

Dates: throughout the year (starting this year).

Organizer: Professor G. Denardo (ICTP).

Purpose: To organize research and training activities in theoretical and experimental
physics of lasers, spectroscopy and optical fibres.

Seminars: X-ray excited thermally stimulated luminescence of color centre laser host
materials. Laser active colour centres in alkali halides. Code division multiple-access fibre optic
local area networks. Observation of QED effects in a Nd-glass microspherical cavity. Study of
materials in condensed state under extreme conditions using laser heating. Numerical modelling
of resonant gas breakdown of alkali vapor atoms. The Scharnhorst effect reviewed: faster-than-
c light between parallel mirrors? Surface phenomena on metals under laser irradiation. New
trends in strong field laser-atom interaction. Emission from two atoms in a cavity. Quantum
correlation spectroscopy of collective states in solids. Magneto-optical spectroscopy with
synchrotron radiation. Spectroscopic studies of polysilicon solar cells. H-atom as an antenna.
Normal squeezing effects of detuning and phases. Surface phenomena on metals under laser
irradiation (resonance surface periodical structures). Nonlinear processes in two-photon pumped
atomic systems. Electron transition lasers using recombination reaction: theoretical calculation,
experimental pre-laser investigation. Discharges near the cathode surface for lasers and
spectroscopy. Ground state energy of N electrons in a quadratic trap.

The Seminars were held by scientists participating in other activities.

Title: SECOND COLLEGE ON THEORETICAL AND EXPERIMENTAL RADIOPROPAGATION PHYSICS

Dates: 7 January - 1 February.

Organizers: Professors J. Van Bladel (Secretary General, Union Radio-Scientifique
Internationale, URSI, and University of Gent, Belgium) and S.M. Radicella (Programa Nacional de
Radiopropagaciôn, PRONARP, Buenos Aires, Argentina and ICTP), with the co-sponsorship of
URSI and the International Council of Scientific Unions (ICSU, Paris, France) and with the
participation of the International Centre for Science and High Technology (ICS, Trieste, Italy).

Purpose: To train physicists and electronic or telecommunications engineers actively
engaged in radiopropagation research and development, particularly in African, Asian and Latin
American countries.

Lectures: Response of linear circuits and systems. Fourier series and integrals. DFT and
FFT. Noise and probability. Analog modulation. Maxwell's equations. Potentials. Boundary
conditions. Digital modulation. Transmission lines. Power budget. Poynting's vector. Information
theory. Sinusoidal phenomena. Polarization. Modes and Eigenfunctions. Closed electromagnetic
waveguides. Plane waves. Reflection and transmission at plane interfaces. Far field — time
harmonic sources. Aperture antennas. General equivalent circuit. Antenna arrays. Scattering
cross-sections. Doppler effect. The radar equation. Radiopropagation problems in tropical
regions. High frequency communication problems. Ionospheric time delay effects on earth-space
links. Scintillation effects on transionospheric communications. Tropospheric propagation:
present aspects and approaches. Electromagnetic compatibility. Radio frequency spectrum
management.

Computer exercises. Open discussion on telecommunications problem in developing countries.
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Participants' seminars: Group activity report at Banares Hindu University. A brief
introduction to CRIRP. Efforts at instrumentation, instrument network and communication links
development for meteorological and environmental monitoring purposes. Microwave line of sight
propagation system design. Problem on Ghana's communication network; university-industry
collaboration — an alternative approach in solving them. HF propagation over the very long
distance. Comparison of IRL with ionosphere observed in China. Longitudinal control of the
occurrence of equatorial ionospheric plasma bubbles and observations on their eastward drift.
Radiowave reflection from parabolic layer of absorbitive plasma (ionosphere): isotropic case,
anisotropic case (circular and line polarization), stochastic case. Transequatorial propagation of
TV signals. Faraday polarization fluctuations associated with amplitude scintillations at Lunping.
ionospheric scintillations. Time domain transient electromagnetic field studies. Upon lighting
direction finding system. Ionospheric modification experiments over Fairbanks, Alaska.
Pertaining research on natural generation of propagation of electromagnetic waves. Tropospheric
propagation. 450 MHZ mobile radio propagation. Mobile communication.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
Indonesia and Oceania
South America
TOTAL

Directors and
Participants
Member states

Developing

17
25

7
1
8

58

Lecturers

represented
Applications received

Advanced TOTAL

17
25

10 17
1
8

10 68

1 3
55
26
77

Title: WINTER COLLEGE ON "MULTILEVEL TECHNIQUES IN COMPUTATIONAL PHYSICS (Physics
and computations with multiple scales of lengths)

Dates: 21 January - 1 February.

Organizers: Professors S. Baroni (International School for Advanced Studies, SISSA,
Trieste, Italy), A. Brandt (Weizmann Institute of Sciences, Rehovot, Israel) and C. Rebbi (Boston
University, USA), with the co-sponsorship of SISSA.

Purpose: To introduce modern techniques for accelerating slow iterative algorithms in
computational physics.

Lectures: Multiscale computations: tasks and types. Tutorial on modern iterative methods.
Multigrid tutorial. Multigrid methods for PDE's: general approaches, basic algorithmic
components, demonstration software and introduction to hands-on experimentation. Full
approximation scheme (FAS): nonlinearity, Eigen-problems, continuation, frozen tau, local
refinements. Local mode analysis of multigrid. Multilevel adaptive methods: basic ideas. Modern
iterative methods: conjugate-gradient-like methods. Multigrid and programming exercises. FAS,
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Eigen problems, frozen tau, constrained optimization. Boundaries, singularities, discontinuous
coefficients, operator dependent coarsening. Free exercises and question answering. Multilevel
integral transform and many body calculations. Multigrid development in general relativity.
Meaning of ellipticity and multigrid for general non-scalar systems. Multigrid methods for Navier
Stokes equations. Multigrid at vanishing ellipticity. Algebraic multigrid (AMG). Multigrid methods
for transport problems. Multigrid for time-dependent problems. Rare local activation of fine
scales. Parallelization in time. Introduction to Monte Carlo methods in statistical mechanics and
quantum field theory. Introduction to lattice gauge theories. Introduction to electronic-structure
calculations. Coarsening particle simulations and multigrid derivation of macroscopic equations.
Introduction to lattice fermions. Multilevel targetted matrix inversion and determinant
calculations. Fermionic matrix: fast inversions and determinant updates. Approximate stochastic
coarsening and fast calculations of thermodynamic limits. Multigrid for fermions in lattice gauge
theory. Multigrid Monte Carlo for lattice field theories. Multilevel solvers for integral equations
and inverse problems. Computer simulation of the liquid-vapour phase transition. Multilevel
global optimization. Cluster algorithms for lattice gauge theory. Monte Carlo methods for self-
avoiding random walks. Concluding remarks and future prospectives. Tutorial on Car-Parrinello
methods.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

2
16
10

North and Central America 1
South America
TOTAL

Directors and
Participants
Member states

13
4 2

Lecturers

represented
Applications received

Advanced

_
1

27
6
-

3 4

11
65
26

167

TOTAL

2
17
37

7
13

7 6

Title: SECOND TRAINING COLLEGE ON PHYSICS AND TECHNOLOGY OF LASERS AND OPTICAL
FIBRES

Dates: 21 January - 15 February.

Organizers: Professors G. Denardo (ICTP), G. Guekos (Eidgenossische Technische
Hochschule Honggerberg, ETH, Zurich, Switzerland), M. Matera (Consiglio Nazionale délie
Ricerche, Istituto Elettronica Quantistica, Florence, Italy), and F. Tosco (Centro Studi e
Laboratori Telecomunicazioni, CSELT, Turin, Italy), in cooperation with the International Centre
for Science and High Technology (ICS, Trieste, Italy) and with the co-sponsorship of the
Direzione Generale per la Cooperazione allo Sviluppo (Ministry of Foreign Affairs, Rome, Italy).

Purpose: To introduce the participants to the theory, technology and practical aspects in the
use of modern lasers, optical fibres and optoelectronic devices.
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Lectures: CO2 laser. Gas lasers. Optogalvanic spectroscopy. Physics and technology of
semiconductor lasers. Nonlinear optics. Solid state lasers. Dye lasers. Environmental applications
of lasers. Holography. Lasers in medicine. Fibre theory fabrication characterization. Fibre
communication systems. Optical neural networks. Introduction to fibre communications.
Detectors and receivers. Lasers for communications. Switching and modulation. Fibre passive
components. Optical amplifiers. Fibres passive components. Solitons in optical fibres. Industrial
lasers.

Introduction to laboratory experiments: Bit error rate system. Holography system.
Bedding on optical fibres.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa
Asia
Europe
Indonesia and Oceania
North and Central America
South America
International Organizations
TOTAL

12
31

4
1

5
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Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

33

2

2
37

32
58
33

1
356

TOTAL

12
31
37

1
2
5
2

90

Title: SECOND SCTP-INFN COURSE ON BASIC VLSI DESIGN TECHNIQUES

Dates: 18 February - 15 March.

Organizer: Professor A.A. Colavita (ICTP). Dr. Dai Jialin (ICTP) acted as Head of practical
exercises.

The Course was organized in collaboration with the Istituto Nazionale di Fisica Nucleare (INFN,
Padua Section, Italy) and with the International Institute for High Technology and New Materials
(IITM, Trieste, Italy), with the co-sponsorship of the United Nations University (Tokyo, Japan)
and the Direzione Generale per la Cooperazione allo Sviluppo (Ministry of Foreign Affairs, Rome,
Italy).

Purpose: To be a continuous training activity to introduce scientists and engineers to the
design of VLSIs.

Lectures: Introduction to VLSI technologies. Introduction to SOLO 1400. MOS physics and
design. SOLO 1400 — requirement for test. CMOS processing technology and layout. DRAFT — the
schematic editor. Logic and circuit design. SOLO 1400 — model. System design and design
methods. CMOS subsystem design. SOLO 1400 — analogue library. New approaches for VLSI.
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Logic design. SOLO 1400 — generators and layout. SOLO 1400 — MADS the simulator. Algorithmic
state machine design. SOLO 1400 — layout. SOLO 1400 — design acceptance. SOLO 1400 — UNIX.
Analogue 1C technology and design techniques: introduction; basic circuit components and
limitations; design of the building blocks; operational amplifiers — trade-offs and applications.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa
Asia
Europe
Indonesia and Oceania
North and Central America
South America
International Organizations
TOTAL

3
17

4 3
1 —
4 1

10
1

39 5

TOTAL

3
17
7
1
5

10
1

4 4

Directors and Lecturers 9
Participants 35
Member states represented 28
International Organizations represented 1
Applications received 1 82

Title: FOURTH ICFA SCHOOL ON INSTRUMENTATION IN ELEMENTARY PARTICLE PHYSICS

Dates: 20 - 31 May.

Organizers: Professors P. Poropat (University of Trieste, Italy) and F. Sauli (CERN,
Geneva, Switzerland), in co-operation with the International Committee for Future Accelerators
(ICFA) and the Trieste Section of the National Institute of Nuclear Physics (INFN, Italy).

Purpose: To cover the two main aspects of research in the field — understanding the physics
of the various processes leading to the production of messages in matter and to their subsequent
detection; and advances in the technology of construction and operation of the devices, often a
consequence of the use of new materials and of the availability of high performance electronic
circuits.

Lectures: Statistical analysis of experiments. Solid state detectors. Statistical analysis of
experiments. Particle identification. Scintillators and scintillating fibers. Particle identification.
Gaseous detectors. Calorimetry. Detector electronics. Transition radiation.

Seminars: Imaging with X and y rays. Experimentation at future PP colliders. Recent results
in particle physics. New developments in calorimetry.
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Summarized data on the participation
(Number of scientists by world regions)

World regions Developing Advanced

Africa 4
Asia 1 1
Europe 6
North and Central America -
South America 3
International Organizations -
TOTAL 24

Directors and Lecturers
Participants
Member states represented
International Organizations represented
Applications received

_
1

27
5
-
5

38

23
39
26

2
109

TOTAL

4
12
33

5
3
5

6 2

Title: SCHOOL ON "USE OF SYNCHROTRON RADIATION IN SCIENCE AND TECHNOLOGY"

Dates: 14 October - 8 November.

Organizers: Professors A. Craievich (National Laboratory for Synchrotron Radiation,
Campinas, Brazil) and R. Rosei (Sincrotrone Trieste S.p.A., Trieste, Italy), with the cooperation
of the International Centre for Science and High Technology (ICS, Trieste, Italy), the Sincrotrone
Trieste and the European Synchrotron Radiation Society (ESRS).

Purpose: To cover all aspects of SR from storage ring and insertion device design to actual
use of SR.

Topics: General overview of SR utilization.
Accelerator physics and SR sources.
Beamline and monochromator design.
Photoemission techniques.
X-ray absorption, XANES and EXAFS.
SR in biology.

Lectures: Elettra: progress report. A report from Beijing facilities. Interaction between
radiation and matter. Overview of SR uses. High energy spectroscopy. Vacuum for electron
storage ring. Vacuum system optimization: computational methods. Electromagnetic radiation.
Transverse focusing. Electron-energy analyzers. Longitudinal and transverse focusing.
Synchrotron integrals. Facility case study. Machine physics (insertion devices 1 and 2). Beam
lines (general and hard X-rays). Special optical elements (multilayers, zone plates). Comparison:
Rowland Circle Spherical Gratina Monochromator and Petersen Type Plane Gratina
Monochromator. Beam lines (case study). Beam lines (detectors). Introduction to image
formation. Introduction to the structures of biological macromolecules. Diffraction theory I: 1, 2
and 3-D arrays. Miller indices. The reciprocal lattice. The Ewald Sphere construction. Diffraction
theory II: the structure factor. Friedel's law. Systematic absences. Fourier synthesis. Protein
crystallography 1: the phase problem. Isomorphous replacement. Anomalous scattering. Protein
crystallography II: data collection and data processing. Protein crystallography III: electron
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density maps and model building. M.A.D. 1. Protein crystallography IV: structure refinement and
structure analysis of proteins. Protein crystallography V: results and applications: enzymes and
their activity. Design of drugs. M.A.D. 2. Fibre diffraction 1: diffraction from helical structures.
Fibre diffraction 2: experimental methods - beam lines - detectors. Fibre diffraction 3: data
analysis - time resolved experiment. XAS - introduction. XAS - what is EXAFS? Fibre
diffraction: recent results - future prospects. Protein crystallography VI: new approaches. Laue
diffraction. EXAFS: optics; theoretical basis; data analysis; review of applications; time
dependence; high pressure; solid state detectors; surfaces; superconductors; design of an
integrated beamline. X-rays dichroism (MXD).

Exercises: General. Spectroscopy. Beamlines and machines physics. Diffraction. Vacuum (at
Elettra and ICTP). Fibre diffraction. EXAFS.

Round Table Discussion on "Prospects of biological research".

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Africa
Asia
Europe
North and Central America
South America
TOTAL

Directors and Lecturers
Participants

1
13
17
1

14
4 6

Member states represented
Applications received

Advanced

_
1

24
3
-

28

25
49
26

253

TOTAL

1
14
41

4
14

7 4
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ADRIATICO RESEARCH CONFERENCES

All Adriatico Conferences are organized by a local committee composed of Professors S.
Lundqvist (Chairperson; Chalmers University of Technology, Göteborg, Sweden, and ICTP), H.
Cerdeira (Co-chairperson; Universidade Estadual de Campinas, UNICAMP, Campinas, Brazil, and
ICTP), E. Tosatti (International School for Advanced Studies, SISSA, Trieste, Italy, and ICTP),
M. Tosi (University of Trieste, Italy, and ICTP) and Yu Lu (Academia Sinica, Beijing, P.R. China,
and ICTP).

The general aim of the Adriatico Conferences is to bring together leading experts in different
fields to present their approaches and concepts and to make them interact with the other
participants.

Title: STRUCTURAL AND PHASE STABILITY OF ALLOYS

Dates: 21 - 24 May.

Organizers: Professors J.L. Morân-Lôpez (Universidad Autonoma de San Luis Potosf,
Mexico), Ü.M. Sanchez (University of Texas, USA) and M.P. Tosi (University of Trieste, Italy,
and ICTP), with the co-sponsorship of the International School for Advanced Studies (SISSA,
Trieste, Italy).

Purpose: To provide a forum for discussion of computational, theoretical and experimental
aspects of phase stability.

Topics: Experimental characterization of phases and structures.
Computer simulations.
Experimental determinations of magnetic properties.
Thermodynamics and statistical mechanics.
Electronic theories of phase stability.
Experimental and theoretical studies of surface effects.

Lectures: The frontiers of high temperature structural materials. The bond order potential
and cluster expansion within the tight binding approximation. The key role played by phase
stabilities in the calculation of phase diagrams using the Calphad approach. Electrical resistivity
measurements in cobalt and dilute cobalt alloys following low-temperature particle irradiation.
Structure and thermodynamics of Si xGei„ x alloys from computational alchemy.
Antiferromagnetic coupling of iron of FCC lattices. Ordering mechanisms in metallic alloys. First-
principles computation of phase diagrams. Electron microscopy of structural transformations in
alloys. Order-disorder kinetics studied by path probability method. Spatial ordering in bimetallic
nanostructures. Segregation and ordering at alloy surfaces: experimental methods and results.
Thermodynamics of surfaces and of antiphase boundaries. Effect of long range ordering on the
magnetic and electronic properties of some transition metal based alloys. Extended defects
calculations in intermetallic alloys by means of empirical many body potentials. A model of
ferromagnetic behaviour for Pd-based alloys. Phenomenological studies of Bcc magnetic binary
alloys.
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Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Africa
Asia
Europe
North and Central America
South America
TOTAL

Directors and Lecturers
Participants

1
-
2
4
1
8

Member states represented
Applications received

Advanced TOTAL

1
1 1

15 17
3 7
— 1

19 27

16
11
15
34

Title: PHYSICS OF INHOMOGENEOUS MATERIALS

Dates: 11-14 June.

Organizers: Professors H.A. Cerdeira (Universidade Estadual de Campinas, UNICAMP,
Campinas, Brazil, and ICTP), A. Coniglio (University of Naples, Italy) and G. Grimvall (Royal
Institute of Technology, Stockholm, Sweden), with the co-sponsorship of the International School
for Advanced Studies (SISSA, Trieste, Italy).

Purpose: To bring together scientists representing different areas, mainly physics,
materials science and applied mathematics, and to expose the participants to a broad spectrum of
recent achievements.

Lectures: Disordered materials growth: theory and experiment. Flow in porous media. Self-
affine fractal growth of interfaces in inhomogeneous media. Minimum growth probabilities of the
diffusion-limited aggregation clusters. From multifractals to generalized statistical mechanics
and thermodynamics. Fracture as a fractal growth problem. Transport properties: exact results.
Transport properties: rigorous inequalities. Multiscaling in growth phenomena. Scaling and
multiscaling in self organized criticality. Intermittency on the sandpile. Microstructure and
macroscopic behavior of random heterogeneous materials. Hydrodynamic dispersion. AC
properties of metal insulator composites. Inhomogeneous superconductors. Mathematical
modelling of materials with randomly distributed inclusions. Percolative conductivity of
aperiodic lattice by transfer-matrix algorithm. Statistical models for the fracture of
heterogeneous media. Thermoelectric composites. Space-filling bearings. Random disc packing:
fractal defect networks, defect free random packing and periodic structures. Vibrations of drums
with irregular boundaries.
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Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

1
2
6

North and Central America 2
South America
TOTAL

Directors and
Participants
Member states

5
1 6

Lecturers

represented
Applications received

Advanced

—
1

15
5
-

21

21
16
18
57

TOTAL

1
3

21
7
5

37

Title: OPEN PROBLEMS IN STRONGLY INTERACTING ELECTRON SYSTEMS

Dates: 9 -12 July.

Organizers: Professors G. Baskaran (Matscience Institute of Mathematical Science,
Madras, India), A.E. Ruckenstein (Rutgers State University, Piscataway, USA), E. Tosatti
(International School for Advanced Studies, SISSA, Trieste, Italy, and ICTP) and Yu Lu
(Academia Sinica, Beijing, P.R. China, and ICTP), with the co-sponsorship of the Commission of
the European Communities, International School for Advanced Studies (SISSA, Trieste, Italy),
Fondazione IBM Italia and National Research Council (Consiglio Nazionale delle Ricerche, CNR,
Italy).

Purpose: To bring together a group of active researchers in this area (mostly theorists, but
with some important input from experimentalists), to critically review and debate all recent
progress and outstanding problems.

Topics: Models for high Tc superconductivity.
Metal-insulator transitions.
Anyons and the FQHE.
Heavy fermions.

Lectures: Overview of high Tc experiments. Open questions related with heavy electrons.
Electron spectroscopy of strongly correlated systems. Single hole in 1D and 2D Hubbard model.
Numerical studies of Hubbard and t-J models away from half-filling. Fermi surface and dynamics
of the t-J model at moderate doing. Dynamical properties of strongly correlated electronic
models. Surface acoustic wave studies of the FQHE. Chern-Simons-Landau-Ginzburg theory of the
FQHE and its experimental prediction. On the Landau-Ginzburg theory of the singlet QHE and chiral
spin liquid. What's really going on a v=1/2? Magnetic fluctuations in La2.xSrxCuO4. Organic
superconductors: spectroscopic outlook. Normal state properties of high Tc materials — a slave
boson approach. Single particle spectral function for the large U Hubbard model. Mean field
theories for strongly correlated electrons: a controlled approach based on the limit of high
dimensions. Strongly correlated systems in infinite dimensions and their zero-dimensional
counterpart. Stable hc/e vortices in a gauge theory of superconductivity in strongly correlated
systems. Renormalization group for interacting fermions in d>1. Structure, phase transitions and
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superconductivity in C6o and its derivatives. Ab-initio simulations of K3Ceo and KeC60. Electronic
mechanism for superconductivity in doped C60. Weakly correlated electrons: many questions and
few answers. Static and dynamical analysis of the instabilities in the three-band extended
Hubbard model of the CuO2 planes. Conference summary: experiment and theory.

Short Communications: Ward identity and ß function in the Lattinger liquid. Non-
perturbative results of few electrons in 2D Hubbard model. Transport and spectral properties of
1D multiphase Landau liquids. Does frustration describe doping in models for high-temperature
superconductivity? Is there spin on the quasiparticles in the high Tc superconductors? — a
comparison of the three-band Kondo Heisenberg and t-J models. Charge redistribution and
properties of high temperature superconductors. A single pair state bound by exchange
interactions: exact results. Local canonical transformations of fermions. Diamagnetism of
fermions in the static spatially modulated magnetic fields and instability of uniform field anyone
states. Exotic physics in barium bismuthates. Absence of holon condensation in 2D t-J model:
some physical implications. Novel oscillation phenomena of strongly interacting electrons on a
small ring in magnetic field. On some problems of the Fermi liquid phase of the t-J model. De Haas
van Alphen in strongly correlated electrons in 2D. Mid-gap states in the slate-boson method.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Asia 2
Europe 6
North and Central America 1
South America 1
TOTAL 1 0

Directors and Lecturers
Participants
Member states represented
Applications received

Advanced

27
1 5

4 2

20
32
17
28

TOTAL

2
33
1 6

1
5 2

Title: PATH INTEGRATION AND ITS APPLICATIONS

Dates: 3-6 September.

Organizers: Professors D. Mugnai (Istituto di ricerca sulle onde elettromagnetiche, IROE-
CNR, Florence, Italy), A. Ranfagni (IROE-CNR, Florence, Italy), V. Sa-yakanit (Chulalongkorn
University, Bangkok, Thailand) and L.S. Schulman (Clarkson University, Potsdam, USA).

Co-sponsorship of the Commission of the European Communities, International School for
Advanced Studies (SISSA, Trieste, Italy) and Fondazione IBM Italia.

Purpose: To cover the expansion of the path-integral method to the field of functional
integration.

Topics: Complexity and chaos.
Quantum field theory.
Quantum cosmology and gravity.
Quantum tunnelling.

64



Josephson superconducting devices.
High Tc superconductivity.
Semiconductors.
Optics.
Chemistry and nonlinear dynamics.
Spectroscopy.

Lectures: Two-time localization and relativistic path integrals. Stochastic processes on
fibre bundles: their uses in path integration. Results of path integral simulations of superfluid 4He
and simple Coulombic systems. Gribov copies and the fundamental modular domain. Path integral
approach to tunnelling times and complex-valued interaction times. Tunnelling time in the
potential steps: an asymptotic analysis. Path integral approach to electrodynamic and
gravitational anyons. Solution of the problem with the Feynman-Jensen variational principle with
a magnetic field: application to polarons. Optical propagators in vector and spinor theories by
path integral formalism. Reaction rate for certain noise induce transitions. The functional
integral description of electron-phonon interaction in molecules. Quantum tunnelling fluctuations
in anharmonic potentials. Path integral for the Wigner distribution. Quantum coherence of
hydrogen tunnelling in metals. Tunnelling in waveguides. Path integral solution of the telegrapher
equation. Irreversible quantum hydrodynamics from kinetic theory. Remarks on path integrals in
supersymmetric quantum mechanics. Periodic orbit theory and quantum-classical
correspondence. The question of the tunnelling time duration: some contributions to its
determination. An improved ground state energy of the polaron. Random path formulation of
quantum mechanics.

Summarized data on the participation
(Number of scientists by world regions)

World regions Developing

Africa 4
Asia 1 5
Europe 8
North and Central America 4
South America 9
International Organizations -
TOTAL 4 0

Directors and Lecturers
Participants
Member states represented
International Organizations représentée
Applications received

Advanced

_
4

43
6
-
2

55

23
72
36
2

39

TOTAL

4
19
51
10

g
2

95
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OTHER RESEARCH

Dates: Throughout the year.

Purpose: To allow scientists wishing to avail themselves of the Centre's facilities (library
and computers) and of the presence of ICTP consultants and other experts to carry out
independent research in periods when no activity is scheduled in their fields of interest.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
Indonesia and Oceania
North and Central America
South America
International Organizations
TOTAL

Developing

25
33
12

1
-

15
-

8 6

Advanced

_
-

21
1
4
-
3

29

TOTAL

25
33
33

2
4

15
3

115

Figures also include short-term visitors coming for organizational activities only.
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OTHER MEETINGS

Title: ROUND TABLE ON SCIENTIFIC BRAIN DRAIN THE THIRD WORLD AND IN CENTRAL AND
EASTERN EUROPE

Dates: 25 - 26 March.

Organizer: Professor L. Bertocchi (ICTP).

Purpose: To review measures to combat the scientific brain drain.

Contributions: Overviews on the problem of brain drain in science and technology: Africa,
Latin America, Arab countries, Central and Eastern Europe. Mobility of scientists. North-South
and South-South cooperation. International research centres, regional research centres and focal
points. Institution building in the Third World. Strengthening of local infrastructures. Access to
literature. Facilitating scientific communication through computer networks. The international
and Italian action in favour of S&T in developing countries. Conclusions and proposals. Case
studies from the Third World: Morocco, Nigeria, Ethiopia, Swaziland, Sri Lanka, Pakistan,
Colombia. Case studies from Central and Eastern Europe: Bulgaria, Poland, USSR.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
South America

Developing Advanced

2
2
3
2

International Organizations -
TOTAL 9

Member states represented
international Organizations represented

_
-

10
-
1

1 1

1 1
1

TOTAL

2
2

13
2
1

20

Title: SYMPOSIUM ON GEOMETRY AND PHYSICS, organized by the International Centre for
Mathematical Sciences (Edinburgh, UK) in conjunction with ICTP (Prof. J. Eells, Mathematics
Research Group), and held in Edinburgh, UK.

Dates: 19-28 March 1991.

Lectures: Representations of surface fundamental groups. On complex manifolds
bimeromorphic to Kahler manifolds. Infinite dimensional field theories and geometry. Algebraic
geometry, Fay's identities and conformai field theory. Explicit realization of discrete spectrum
of semisimple symmetric spaces. Singular vectors of the Virasoro algebra. The Wess-Zumino-
Witten model on a circle. The Radon-Penrose transform and multi-dimensional inverse scattering.
Photons, gravitons and loops. Representation theory of Kac-Moody algebras and Virasoro
algebras. Aspects of integrable quantum field theory. Construction techniques for conformai
quantum field theories. Putting together unitary knot invariants. The twistor theory of integrable
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ODEs. Casson's invariant and topological field theories. Factorisation rule for generalised theta
functions. Parabolic invariant theory in geometry. The standard model and non-commutative
geometry. Computing invariants from moduli spaces. An approach to twistor theory for general
Ricci-flat space-time. Instanton invariants and flat connections on the Kummer surface. Moduli
spaces for holomorphic flows with fixed topological type.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe

Developing

1
8
2

North and Central America 5
South America
TOTAL

Directors and
Participants
Member states

1
1 7

Lecturers

represented

Advanced TOTAL

1
1 9
2 4

5
1

3 20

4
16
13

Data refers to participants supported by ICTP. The Conference was in fact attended by 81
scientists.
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MICROPROCESSOR LABORATORY

The activities of the Microprocessor Laboratory (ICTP/INFN-ltalian National Institute of
Nuclear Physics), sponsored by the United Nations University (UNU), were divided along the
following lines :

1 ) Research and development projects
2) Training activities
3) General activities

1 ) RESEARCH AND DEVELOPMENT PROJECTS

1.1) Project LIRA. This project, financed by INFN, was directed nationally by Prof. Sandro
Centra from the University of Padua and locally by Prof. A. Colavita. It consisted in the design
of a VLSI implementing a bucket-brigade type delay line. A. Shamim, Nairn Nader and A. Colavita
worked and completed this project.

1.2) Project MAST. This project, financed by INFN, was directed nationally by Prof. Sandro
Centra from the University of Padua and locally by Prof. A. Colavita. It consisted in the design
of a VLSI implementing a control for a Flash Analog to Digital converter. The aim was to
generate a pair of components capable of providing the matisa and the exponent of the
measurement of a voltage. This way, the range of an average FADC was increased over several
orders of magnitude. The design was done by A. Shamim, Nairn Nader and A. Colavita.

1.3) "Telephony Signal Handler" (TSH) was designed using a 1.5 micron technology of
European Silicon Structure (ES2). The design was done by Dai Jialin, S. Venkataraman, Z. Darus
and A. Colavita. The samples produced by ES2 were sent to C-DOT (India) and were found
functional in the rural automatic exchanges. TSH is under approval of the Indian Government.

1.4) Project ALUD. This on-going project, financed by INFN, is directed nationally by Prof.
A. Colavita. It consist in the theoretical study of the possibilities to build a new type of solid
state radiation detector. The results obtained show that it is possible to build a new device
consisting of two avalanche regions that, when struck by a charged particle, start oscillating.
Normal silicon detectors, such as silicon strip diodes, give out charge instead of oscillations.
Pedro Eggarter, Hilda Cerdeira, Ignatius Bezzam and A. Colavita have been working on this
project.

1.5) ASTROMAG-WIZARD, done under contract from INFN, is a feasibility study concerning
the construction of a monolithic version of the front-end electronics for the particle detector of
a satellite experiment schedule for the end of the century. Low power consumption, low weight
and very low noise figures are to be achieved. Important results show that it is possible to build
such a chip using the low noise technology offered by MOSIS or ORBIT. The satellite will be
launched by NASA and will be the first superconducting magnet in space. Ignatius Bezzam,
Nikolai Bannov, Fabio Fratnik, Fernando Aversa and A. Colavita have been working on this
project.

2) TRAINING ACTIVITIES

2.1) "Second Course on Basic VLSI Design Techniques", held in Trieste from 18 February to 15
March 1991. Seventy-nine participants were chosen out of 182. The course was directed
by Prof. A. Colavita.

Due to severe financial difficulties faced by the ICTP, two scientific activities planned for
1991 were cancelled. Namely, the "Second College on Microprocessor-Based Real-Time Control
— Principles and Applications in Physics" was postponed to 1992, whereas the "Third Workshop
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on Telematics" will take place from 27 September to 22 October 1993.
The Laboratory personnel is now working on the organization and technical preparation of the

following coming events:
a) The "Second College on Microprocessor-Based Real-Time Control — Principles and

Applications in Physics" to be held from 5 to 30 October 1992. The Director will be Prof.
C. Verkerk.

b) The "ICTP-UNU Microprocessor Laboratory Third Course on Basic VLSI Design Techniques"
to be held from 2 to 27 November 1992. The Director will be Prof. A. Colavita.

3) GENERAL ACTIVITIES

Scientists present at the Laboratory have been very much involved in the work on projects
(specified in detail under 1) during the whole year. In this connection, the Microprocessor
Laboratory often hosted important meetings related to the various above-mentioned projects in
order to enable better interaction and smooth running of the research and development work.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Asia
Europe
TOTAL

Developing

5
-
5

Advanced

_
2
2

TOTAL

5
2
7
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HIGH TEMPERATURE SUPERCONDUCTIVITY LABORATORY

General remarks

During 1991, all the scientific activities of the High Tc Superconductivity Laboratory
(HTSLab) were progressively reduced due to the shortening of available funds.

The number of long-term scientists was cut down to 3 units and we experienced an even
stronger reduction of short term visitors and trainees. No new equipment could be added to the
Lab instrumentation and a few research lines, involving relevant investment, had to be stopped
or delayed. Also, one of the two Experimental Workshops on Superconductivity, scheduled in
November-December, had to be cancelled.

Despite this very odd general background, the scientific output of the Lab was quite
satisfactory.

In fact, the competence and experience accumulated in the first two years of operation of the
Lab resulted to be enough to compensate for the lack of resources. Several interesting studies,
stalled in 1990, were finalized; a few promising new research themes were started and carried
out to encouraging preliminary results, most of the existing experimental procedures were up-
graded, the quality and success of the Experimental Workshop on Superconductors and Related
Materials (Basic Activities), held in February-March, were excellent.

Research activities

Instrumentation & procedures

Almost all the limited resources for equipment were concentrated in the implementation of
the thin film deposition system and the new cryostat for the measurement of thermal properties.
In particular the pseudo-spark ablation thin film unit was equipped with a new substrate heating
system with accurate temperature control up to 950°C; a new vacuum vessel was designed and
acquired to allow a wide variation of important processing parameters as position and relative
distance of substrate holder and target with respect to the e-beam. The new vacuum vessel is
presently being assembled (January 1992).

New acquisition programs were developed for the measurement of thermopower and thermal
conductivity down to 10K. The reliability of the new control system and the use of a new
closed-cycle refrigerator allow safe and precise continuous overnight measurement; the signal
to noise figure was increased of one order of magnitude thanks to the new low noise wiring and
the new cryogenics set-up (gift from the Dept. of Metals, Charles University, Prague).

Two 1.5 Kgauss copper coils were added to the a.c. susceptibility and I-V characteristics set-
ups. These low field magnets (manufactured and donated by the Institute of Physics, University
of Zagreb, Croatia, and the Low Temperature Laboratory, Centro Atômico Bariloche, Argentina,
respectively) expanded the scope of possible experiments and allowed new research lines in the
field of critical currents and flux motion in HTS granular systems.

An improved version of the Rietveld X-Ray diffraction profile refinement program, adapted
for PC, was developed: with this very useful tool we improved our crystal structure analytical
capabilities.

Sample preparation processes

Physical characterization

The main lines of research followed the themes started in the proceeding years: 1) influence
of the structural features of the layered perovskites on their electronic properties; 2) granular
behaviour of the HTS in the superconducting state.

Most of these studies were carried out in close collaboration with other laboratories, mainly
in the Third World and East Europe.

1 ) Under this broad title several studies were performed and are still in progress: the role of
eterovalent substitutions at the centrosymmetric sites of double layered perovskites and
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the effect of direct doping in the Cu-O planes; detailed investigation on the effect of Pr
substitution on the superconducting properties of 1-2-3 compounds; microscopic disorder
and superconducting properties in the Bi-based 2201 phase; transition metals substitutions
at the Cu site in single layer cuprates; transport properties of inhomogeneous
superconductors as function of the impurity typical size (in the limit of extremely small and
dispersed inhomogeneities).

2) The possibility of generating d.c. and a.c. magnetic fields up to 1.5 Kgauss has increased our
interest in the studies on the superconducting state phenomenology (at low fields) of the HTS
materials.

As the transport properties of bulk oxide superconductors are dominated by granularity, we
started a detailed study on the effect of grain size on the I-V and susceptibility characteristics
of 1-2-3 samples. We were specially interested in the percolation anomalies found when the
average grain size is large compared with the total size of the sample: in this case it is possible
to detect and study the behaviour and the interaction of the few current paths which are active.

Another study concerned the determination of the flux melting line using very high resolution
1-V measurements. During this investigation we discovered large and unexpected
magnetoresistive effects and coherent intergrain flux relaxation when the average grain size is
larger than 50 urn and the volume occupied by large grains (d>50nm) is more than 50% of the
total volume.

We are also carrying out studies on the percolation in non-homogeneous media (mixtures of 1-
2-3 superconducting grains and non-miscible insulating compounds like CaCu2O3 and SrCu2O3) and
its dependence on relative grain size and proportions.

Collaborations

Department of Mineralogy, University of Trieste, Trieste, Italy.
INFM (Consorzio Interuniversitario Nazionale Fisica della Materia)-TASC, Trieste, Italy.
CNR (National Research Council)-lnstitute of Molecular Spectroscopy, Bologna, Italy.
Department of Physics, University of Genoa, Genoa, Italy.
Jozef Stefan Institute, Ljubljana, Slovenia.
Institute of Physics, University of Zagreb, Croatia.
Departments of Metal and Semiconductor Sciences, Charles University, Prague, Czechoslovakia.
Consejo Superior de Investigaciôn Cientîfica, CSIC, Barcelona, Spain.
Department of Physics, Illinois Institute of Technology, Chicago, USA.
Department of Physics, Sharif Technological University, Tehran, Iran.
Material Science Division, National Chemical Laboratory, NCL, Pune, India.
Department of Physics, Karachi University, Karachi, Pakistan.
Institute of Fundamental Studies, Kandy, Sri Lanka.
Low Temperature Laboratory, Cenîro Atômico Bariloche, Argentina.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
North and Central America
South America
TOTAL

Developing

1
5
3
-
3

1 2

Advanced

_
-
4
1
—
5

TOTAL

1
5
7
1
3

1 7
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LASER, ATOMIC AND MOLECULAR PHYSICS (LAMP)

The activities on Laser, Atomic and Molecular Physics (LAMP) are organized by the ICTP on
problems of theoretical physics and by the International Centre for Science and High Technology
(ICS, Trieste, Italy) on problems of experimental and applied physics. The main subjects are on
laser physics, laser spectroscopy, optics and fibre optics.

Every year, within the LAMP activities, the ICTP organizes a Winter College whereas a
Training College is organized by the ICS.

In 1991, the following activities were held:
- ICS 2nd Training College on Physics & Technology of Lasers & Optical Fibres (21 January-15

February 1991), directed by Professors G. Denardo, G. Guekos, M. Matera, F. Tosco;
- ICTP Winter College on Ultrafast Phenomena (18 February-8 March 1991), directed by

Professors C.H. Brito Cruz, F.P. Schäfer, O. Svelto.

Laboratory of Lasers and Optical Fibres
The ICTP/ICS Laboratory of Lasers and Optical Fibres, which is hosted at the ICTP Main

Building, is the experimental complement to activities on Optical Physics at the ICTP and ICS. It
offers training and research opportunities on experimental set-ups and also gives possibilities
for original research activities. The final aim of the Laboratory is to be equipped in such a way
as to carry out modern research projects. In 1991, the physics and technology of several
lasers have been studied and practical exercises on optical fibres instruments for
communications have been carried out.

Thanks to the acquisition of new equipment, a larger number of experimental units has been
offered to participants. In 1991, the following experimental activities have been accomplished:
Laser section

Beam characterization of Na:YAG and CO2 lasers
2nd and 3rd harmonic generation
Optogalvanic spectroscopy

Optics section
Holography
Interferometry

Optical Fibre section
Training on equipment for modern Optical Fibre Communication Networks using Bit error rate
systems

Optical Time Domain reflectometer
Splicers and connectors for Optical Fibre cables

In particular, a long-term research project on design and fabrication of a multiplexer for
Optical Fibre Local Area Networks (LAN) has been initiated with scientific and financial support
from Eidgenossische Technische Hochschule (ETH), Zürich, Switzerland.

The ICTP LAMP Network and Reports
The LAMP network consists of 600 individuals in the Third World countries and 200 Institutes

in all countries with whom the ICTP keeps a relationship relevantly to the LAMP activities at
ICTP and IITM (International Institute for High Technology and New Materials, Trieste, Italy).
The members of this Network are mainly ICTP Associates or participants in ICTP activities on
lasers, spectroscopy, optics, fibre optics.

The ICTP Associates and other visiting scientists who work on laser physics and technology,
atomic and molecular spectroscopy, using laser light and optical fibres for communication
systems are invited to give a talk on their research work and interests.

The speaker is invited to prepare a manuscript of his talk. This is submitted to two referees
of a list of 30 International scientists who previously accepted to offer their help. If approved,
it is printed as an ICTP-LAMP internal report and distributed to the LAMP Network.

In 1991, 17 LAMP seminars were given and 10 reports were published.
Three times a year, the Members of the Network receive information on:

- ICTP and IITM programmes
- information about activities held by other institutes that can be useful to them
- ICTP-LAMP internal report.
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LONG-TERM SCIENTIFIC VISITORS

The tables below show the number of scientists who were invited to take part in the research

for 3 months and longer in 1991.

Table I

Fields of interest Scientists % vs. total Person/months % vs. total Preprints

Fundamental physics
Condensed matter
Mathematics
Plasma Physics
Microprocessors
Communications
High Tc Lab.
Other

53
45
49
3
6
2
8
9

30.29
25.71
28.00

1.71
3.43
1.14
4.57
5.14

317.47
255.00
331.50

26.44
36.67

6.97
64.83
46.56

29.25
23.4.9
30.54

2.44
3.38
0.64
5.97
4.29

43
48
42

1
-
-
6
6

Total 1 7 5 1085.44 146

Table II

Areas

Africa
Asia
Europe
North and Central America
South America
International Organizations

Scientists
Dev. Adv.

15
76
22

7
14

-

.
4

18
13

-
6

Person/months
Dev. Adv.

72.50
442.30
139.32
43.34
94.52

-

.
31.66

136.25
89.31

-
36.24

Total

GRAND TOTAL

134 41 791.98 2 9 3 . 4 6

175 1085 .44
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NETWORK OF ASSOCIATE MEMBERS
AND FEDERATED INSTITUTES

Reports on the Network of Associates and Federated Institutes are available on request.

1 - REGULAR ASSOCIATES

Associate Members are scientists from and working in developing countries who are
appointed, upon recommendation of the Scientific Council, for a period of six years during which
they are entitled to pay three research visits to the ICTP. Each of such visits should not exceed
90 days but should last more than six weeks during the appointment period. Then, if the 3x90 =
270 days have not been fully utilized during the 6-year period, the remaining days may be used
for additional visits for which the ICTP will not bear the costs of the travel expenses. During
their period at the ICTP, Associate Members work either independently or in collaboration with
other scientists in residence and attend workshops, conferences or extended courses.

The Centre expects that they will be engaged, in their home countries, in enhancing physics
and mathematics education at the secondary, polytechnical and college levels as well as teaching
and research at the university level. Moreover, they should also pay attention, in their
research work, to problems of physics and mathematics connected with their locale.

In 1991, the list of appointed Associates included 457 scientists. Ninety-eight appointments
expired at the end of 1990, 80 new Associate Members were appointed and 40 appointments
were extended. One hundred and fourteen Associate Members (25%) came to the ICTP for a
total of 205.38 person/months with an average duration of stay of 1.80 person/months. Some
of the Associate Members, of course and for various reasons like academic requirements or
family situations, break the 2-year cycle by anticipating or differing the timing of their visits
with respect to the time they would normally be expected at the ICTP. Tables I and II show to
what extent the Associate Membership scheme has been used from the geographical areas and
from the research interests viewpoints respectively.

Table I

Number of Associates Entitled to a Research Visit in 1991
and Number of Associates who Actually Came,

by Geographical Areas

Areas

Africa
Asia
Europe
Indonesia & Oceania
North & Central America
South America

Associates
# % vs. lotal

123
219
22
4

22
67

26.91

47.92
4.81
0.88
4.81

14.66

Visits

29
53

4

10
18

Visi ts
% vs. total Person/Months

25.44
46.49

3.51

8.77
15.79

51.98
101.26

5.23

14.66
32.25

% vs. total

25.31

51.71
2.55

7.14
15.70

Total 457 1 1 4 205.38

One third of the total number of Associate Members is expected each year.
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Table il

Number of Associates Entitled to a Research Visit in 1991
by Scientific Field of Interest

Fields of Interest

Fundamental physics
Condensed matter
Mathematics
Physics and energy
Physics and environment
Living state
Applied physics and high tech.

Associates
# %

73
125
85
63
45
30
36

15.97
27.35
18.60
13.79

9.85

6.56
7.88

Visits
# %

23
36
19
14
8
5
g

20.18

31.58
16.67
12.28
7.02
4.39
7.89

Total 457 114

Table III

Summary

1. Regular Associates in 1991...................................................457
2. Regular Associates in 1990...................................................435
3. Appointments expired at the end of 1990.................................98
4. New appointments starting in 1991 .........................................80
5. Extensions and renewals starting in 1991................................40
6. Member states represented in 1991........................................ 68
7. Regular Associates visiting ICTP in 1991 .............................. 1 14
8. Person/months................................................................205.38
9. Average duration of stay............ 1.80 person/months or 54 days

1 0. Preprints produced.................................................................67

The intellectual benefits which Associates derive from their research period visit at the ICTP
are numerous. Many of them succeed in publishing a paper. This year, 67 preprints were
prepared by Associate Members, either alone or in collaboration with others (an average of 0.58
papers/Associate — the same as in 1990).

Associates, while at the ICTP, have an opportunity to re-orient their research, to collaborate
at a distance, once they are back home, with their colleagues of other developing countries or
from advanced countries or to update their scientific literature and, for many of them, to
improve their teaching at their home universities.

2 - SENIOR ASSOCIATES

Some of the former Associates of the ICTP who have acquired an international reputation
and/or have distinguished themselves as "entrepreneurs" in their home countries in the research
or in academic training, may be appointed Senior Associates of the ICTP upon recommendation of
the Scientific Council. The duration of the appointment is 6 years during which they may draw
from a fund of 4,000 US$ for each of them which can be used for subsistence and travel in
relation to their visit to the ICTP.
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Senior Associates corne to the Centre for various reasons. Some take advantage of their
visits for carrying out their research since they can concentrate on their work being relieved
from their administrative duties. Others come for boosting the collaboration between their
colleagues and the scientists of the ICTP. Others take advantage of their being in Europe to come
to the ICTP in order to attend a workshop or conference which can be interesting for themselves
or their collaborators, or to give a seminar.

In 1991, the ICTP list of Senior Associates included 80 names from 27 Member States.
Twelve Senior Associates representing 9 Member States came for a total of 9.82

person/months. Therefore, the average duration of a research visit was 25 days (0.82
person/months). They published 5 preprints. They came from the following geographical areas:

Africa 1
Asia 7
South America 4

1. Senior Associates in 1991 ......................................................80
2. Senior Associates end of 1990................................................60
3. Appointments expired at the end of 1990.....................................
4. New appointments starting in 1991 .........................................22
5. Extensions and renewals starting in 1991....................................
6. Member states represented in 1991 ........................................27
7. Senior Associates visiting ICTP in 1991.................................. 1 2
8. Number of person/months.................................................... 9.82
9. Average duration of stay.....................0.82 p/months or 25 days

10. Number of preprints produced...................................................5

3 - JUNIOR ASSOCIATES

Junior Associates are selected among those participants in the ICTP extended courses and
workshops who work at institutions in developing countries with poor library facilities. A
Junior Associate is appointed for four years and is entitled to a 350 US$ grant for buying
scientific books and/or subscribing to scientific periodicals which must be made available to
his/her colleagues. At the expiration of their appointments, Junior Associates are considered
candidates to the Regular Associate Membership Scheme.

In 1991, 210 scientists held a Junior Associate appointment.
Table I shows the distribution of the Junior Associates by geographical areas, while Table II

shows their distribution by fields of interest.

Table I

Distribution of Junior Associates by Geographical Areas

Areas Junior Associates % vs. total

Africa
Asia
Europa
Indonesia and Oceania
North & Central America
South America

107
69

3
3

10
18

50.95

32.86
1.43
1.43
4.76
8.57

TOTAL 210
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Table II

Distribution of Junior Associates by Fields of Interest

Fields of Interest

Fundamental physics: High energy physics
Relativity

Junior Associates

9
2

% vs. total

4.29
0.95

Condensed Matter: Atomic physics
Solid state

Mathematics: Applied Mathematics
Mathematics
Mathematical ecology

Dhysics and energy: Nuclear physics
Plasma Physics
Non-Conventional Energy

Dhysics and environment: Climatology/meteorology
Geophysics
Soil physics

3hysics of the living state: Biophysics
Medical physics

Applied physics: Communications physics
Computational physics
Microprocessors

9
65

5
27

1

6
5

13

6
15
8

8
5

18
1
7

4.29
30.95

2.38
12.86

0.48

2.86
2.38
6.19

2.86
7.14
3.81

3.81
2.38

8.57
0.48
3.33

TOTAL 21 0

4 • FEDERATION AGREEMENTS

As in the past, the ICTP concluded Federation Agreements with institutions in developing
countries whereby these institutions may send their scientists to the ICTP for a specified
number of days, depending on the location of the institution with respect to Trieste. A limited
number of agreements is also concluded with European institutions, mainly in Eastern Europe.

Federated Institutions are encouraged to send their junior scientists to Trieste when
activities of their interest are taking place at the ICTP. Scientists from Federated Institutes,
therefore, attend extended courses, workshops, conferences or discuss their research projects
with ICTP scientists and use its computer and library facilities.

The terms of some of the Agreements are different than those of types A, B, C and D in order
to take particular local conditions into account.

Special Agreements were concluded with institutions in Iran, Kuwait and Qatar.
The utilization of the resources offered by the Standard Federation Agreements is

summarized in Table I.
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Table I

Standard Agreements

1. Agreements proposed..................................................................420
2. Agreements signed......................................................................380
3. Agreements utilized..................................................................... 175
4. Scientists at ICTP in 1991 ...........................................................379
5. Person/months.......................................................................312.81
6. Countries represented...................................................................40
7. Total p/months allocated for the agreements used...................331.20
8. Utilization rate for the 175 Agreements used............................ 94.45

For the Special Agreements, the utilization of the resources was as shown in Table II.

Table II

Special Agreements

Institutions Visitors Days Person/months

1. Islamic Republic of Iran 5
2. Kuwait Foundation for the Advancement of Science 3
3. Qatar University 1

1 11
101

1 9

3.64
3.32
0.62

TOTAL 2 3 1 7.58

Table III shows totals for Standard and Special Agreements.

Table III

Type of agreement

Standard
Special

# Visitors

379
9

# Person/months

331.20
7.58

Total 388 338.78

Note - 338.78 person/months represent 8.02% of the total person/months for ICTP
activities held in Trieste.
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TRAINING AND RESEARCH AT ITALIAN LABORATORIES

Dates: Throughout the year.

Organizers: The programme is co-ordinated by Professor G. Furlan (University of Trieste,
Italy, and ICTP) in collaboration with Profs. G. Denardo (ICTP) and E. Tosatti (International
School for Advanced Studies, SISSA, Trieste, Italy, and ICTP) as well as Advisory Committees
in each of the fields concerned. The Italian National Commission for Nuclear and Alternative
Energies (ENEA, Rome, Italy) and the National Research Council (CNR, Italy) offered regular
contributions.

Purpose: To give participants in ICTP activities the opportunity of widening their
experience by becoming directly involved in different branches of physics with the research
work of laboratories at Italian universities, governmental and industrial research centres.

Programme: In 1991, 107 scientists representing 26 developing Member States worked —
with grants from the Centre — in 67 Italian laboratories for a total of 719.40 person/months.

The research subjects included:

Biophysics
Climatology and Meteorology
Condensed Matter Physics
Communications Physics
Computational Physics
Nonconventional Energy Sources
Geophysics
Optical Physics and Lasers
Mathematical Ecology
Medical Physics
Microprocessors
Plasma Physics
Soil Physics
Miscellaneous

A detailed report is available on request.

Summarized data on the participation
(Number of scientists by world regions)

World regions

Africa
Asia
Europe
North and Central America
South America
TOTAL

Scientists

15
45
24

2
21

107

Person/Months

103.89
310.37
169.21

7.00
128.93

719.40
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EXTERNAL ACTIVITIES

A report on the external activities in 1991 is available on request.

In 1991, the International Centre for Theoretical Physics through its Office for External
Activities was co-sponsor of the following schemes:

105 Activities:
28 in Africa (Benin, Côte d'Ivoire, Egypt, Ghana, Kenya, Morocco, Nigeria, Senegal,

Sudan, Tanzania, Zambia, Zimbabwe);

38 in Asia (China, India, Indonesia, Iran, Jordan, Malaysia, Nepal, Pakistan, Sri
Lanka, Singapore, Thailand, Turkey);

5 in Europe (Czechoslovakia, Hungary, Poland, Croatia);

34 in Latin America (Argentina, Brazil, Chile, Colombia, Costa Rica, Cuba, Mexico, Peru,
Venezuela).

plus
- 48th ISI Session, Cairo, Egypt.
- International conference on open education in Sudan, Khartoum, Sudan.
- African international workshop on the implementation of the recommendations of the report

of the South Commission, Dar-es-Salaam, Tanzania.
- Workshop on radiation protection and quality assurance in diagnostic radiology, Harare,

Zimbabwe.
- Practical training workshop organized by the national Institute of Silicon Technology,

Islamabad, Pakistan.
- International course on earthquake prediction, Caracas, Venezuela.
- Preparatory meeting for the establishment of the project "Reconstruction of ecological

changes and the prediction of carbon and water pools in the dry forest of Northern South
America", Coro-Falcon, Venezuela.

- 1st Balkan school of physics on accelerator physics, research and applications, Istanbul,
Turkey.

- International summer school on new trends in theoretical and experimental nuclear physics,
Bucharest, Romania.

- 1st international A.D. Sakharov commemorative conference on physics, Moscow, Russian
Federation.

Five Networks:
1. Asian African Association for Plasma Training AAAPT - 27 labs, in 16 countries of Asia and

Africa.
2. Regional Network for Semiconductor Science & Technology, India, Pakistan, Bangladesh and

Sri Lanka.
3. Mathematics Project for Scientific Development - scientific groups from Brazil, Peru,

Andean Countries.
4. BCSPIN Network - Bangladesh, China, Sri Lanka, India, Pakistan and Nepal.
5. Bi-regional Network on Telecommunications - scientific groups from Nigeria, Argentina and

Brazil.

Twelve ICTP Affiliate Centres:
Bangladesh, Benin, Brazil, Côte d'Ivoire, Jordan, Malaysia, Mexico, Morocco, Pakistan, Sudan,
Tanzania, Thailand.

Twenty-five Visiting Scholars/Consultants from:
Argentina, Brazil, China, Congo, Cuba, Egypt, Ghana, India, Madagascar, Mexico, Pakistan,
Peru, Sierra Leone, Tunisia, Turkey, Uganda, Venezuela.
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SCIENCE, HIGH TECHNOLOGY AND DEVELOPMENT

Title: SCIENCE, HIGH TECHNOLOGY AND DEVELOPMENT PROGRAMME

Dates: Throughout the year.

Organizers: Professor H.R. Dalafi (ICTP).

Purpose: To increase the awareness of scientists of the role of physics in social and
economic development, and to inform Third World scientists of potential sources of assistance
for physics research and its applications to the development needs of their countries.

Lectures:
Science, High Technology and Development Weekly Programme: Higher education and

university-science-industry cooperation in USSR: time for change. Effects of radiation on global
environment.

Colloquium: Dynamics of thermodynamically unstable systems. The existence of quantum field
theory. Current approaches in tropical medicine with special emphasis on cholera, malaria and
leprosy. On the foundations of quantum theory and quantum electrodynamics (The short-distant
phase of QED). On the foundations of particle physics (An electromagnetic composite model of
matter).

Summarized data on the participation
(Number of scientists by world regions)

World regions

Europe
Asia
North and Central America
International Organizations
TOTAL

Developing

_
1
—
-
1

Advanced

4
-
1
1
6

TOTAL

4
1
1
1
7
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HOSTED ACTIVITIES

Acronyms:

IBCM - International Bathymétrie Chart of the Mediterranean.
ICGEB - International Centre for Genetic Engineering and Biotechnology.
ICRP - International Commission on Radiological Protection.
ICS - International Centre for Science and High Technology.
IIC - International Institute for Pure and Applied Chemistry.
INFN - Istituto Nazionale di Fisica Nucleare (Italian National Institute of Nuclear Physics).
IOI - International Ocean Institute.
SISSA - International School for Advanced Studies.
TWAS - Third World Academy of Sciences.
TWNSO - Third World Network of Scientific Organizations.
TWOWS - Third World Organization for Women in Science.

Title Dates

1. Second INFN Winter School on analogue 4-15 Feb
VLSI design

2. Theoretical Course on bacterial genetics 18-22 Mar

3-5 Apr3. Task Group Meeting on probabilistic
exposures

4. Erasmus School on structural geology
and tectonics

5. International School of medical genetics

6. Training Programme on Mediterranean
development and cooperation

7. Algoritmi, modelli di calcolo
e strutture informative

8. Fifth Session of the Editorial Board
for the IBCM

9. Meeting on physiological correlates of
mentally represented actions

10. TWAS Council Meeting and TWNSO
Executive Board Meeting

3-20 Apr

21-27 Apr

29 Apr-24 May

2-4 May

25-28 Jun

23-27 Sep

3-4 Oct

11. Galaxy environments and the large-scale 22-26 Oct
structure of the universe

12. Workshop on composite materials 28 Oct-8 Nov

13. Second International School on philosophy 28 Oct-7 Nov
of science

14. Interim Executive Committee of TWOWS 2-3 Dec

15. Int'l Conference "From molecular 16-21 Dec
dynamics to combustion chemistry"

Organizer

INFN

ICGEB

ICRP

Prof. M. Boccaletti
Univ. of Florence, Italy

ICGEB

TWAS/IOI

Prof. P. Sipala
Univ. of Trieste, Italy

Prof. C. Morelli
Univ. of Trieste, Italy

Prof. A. Parma
SISSA

TWAS

Prof. Mardirossian
Osservatorio
Astronomico, Trieste,
Italy

ICS

Prof. GC. Ghirardi
Univ. of Trieste

TWOWS

IIC
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AWARDS

DIRAC MEDALS OF THE ICTP

8 August 1991

The Dirac Medals of the ICTP were instituted in 1985 in memory of Prof. P.A.M. Dirac, a
honoured guest and staunch friend of the ICTP. Two Medals are awarded yearly for contributions
to theoretical physics.

The selection committee includes Professors S. Lundqvist, R. Marshak, J. Schwinger, S.
Weinberg, E. Witten and Abdus Salam. The Dirac Medals are not awarded to Nobel Prize or Wolf
Foundation Prize winners.

The 1991 Dirac Medals of the ICTP were awarded to Professor Jeffrey Goldstone
(Massachusetts Institute of Technology, Cambridge, USA) and Professor Stanley Mandelstam
(University of California, Berkeley, USA).

Professor Jeffrey Goldstone was honoured "for his fundamental clarification of the
phenomenon of spontaneous symmetry violation in relativistic quantum field theory. This
phenomenon has come to occupy a central role in our understanding of elementary particles, and
Goldstone's work is now among the foundations of the standard model of fundamental
interactions. The ensuing mass/ess bosons, known as Goldstone bosons, have found crucial
applications also in many spontaneous symmetry breaking processes in condensed matter
physics. "

Professor Stanley Mandelstam was honoured "in recognition of his contributions to the
development of theoretical physics. His representation of the analytic properties of scattering
amplitudes in the form of double dispersion relations (Mandelstam representation) is basic to the
modern understanding of relativistic particle scattering and his seminal work on the quantization
of string theories, exploiting their conformai properties, led to a more profound understanding of
this subject. Mandelstam was among the first to apply path integral quantization methods to
string theory. This work was generalized and extended by many others in the following years
and now forms an integral part of the modern formulations."

E. MAJORANA PRIZE

12 September 1991

The 1991 ICTP Prize in honour of Ettore Majorana, in the fields of Mathematics, was awarded
to Dr. Hong Van Le of the Institute of Mathematics, Hanoi, Viet Nam, in recognition of her
profound work on calibrations applied to the theory of minimal surfaces and Lagrangian
submanifolds.

Annual ICTP Prizes were created in 1982 by the Scientific Council of the Centre in
recognition of outstanding contributions to physics and mathematics by scientists from and
working in a developing country. They consist in a medal, a certificate and a US$-1,000 cheque.
One Prize is awarded each year.
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Dates of activity

1. 1989, 17-28 Apr

2. 1989, 11-29 Sep

3. 1990, 15-26 Jan

PART III

PUBLICATIONS ISSUED IN 1991

PROCEEDINGS

Title of Activity Publisher Pages

Topical Meeting on hyperbolic geometry Oxford Univ. 369
and ergodic theory Press
Workshop on materials science and physics World Scientific 550
of nonconventional energy sources Publishing Co.

(WSPC)

Workshop on composite media
and homogenization theory

Birkhauser

4. 1990, 12 Feb-16 Mar Workshop on reactor physics calculations WSPC
for applications in nuclear technology

5. 1990, 26 Mar-6 Apr Workshop on group theory from a
geometrical point of view

6. 1990, 23 Apr-1 May Spring School on string theory and
quantum gravity

7. 1990, 7 May-1 Jun College on recent developments and
applications in mathematics and
computer science

8. 1990, 4 Jun-6 Jul and Miniworkshop on quantum chaos and
1990, 5-8 Jun Adriatico Research Conference

on quantum chaos

9. 1990, 11-15 Jun Conference on topological methods in
quantum field theory

10. 1990, 18 Jun-27 Jul Adriatico Research Conference and
Miniworkshop on strongly correlated
electron systems II

11. 1990, 18 Jun-28 Jul Summer School on high energy physics
and cosmology

WSPC

WSPC

WSPC

WSPC

WSPC

WSPC

WSPC

12. 1990, 3-6 Jul

13. 1990, 14-17 Aug

Adriatico Research Conference on quantum
fluctuation in mesoscopic and macroscopic
systems WSPC

272

743

400

580

300

465

171

426

719

289
Adriatico Research Conference on defects Philosophical 297
in hexagonal close packed crystals Magazine A

14. 1990, 27 Aug-7 Sep Working Party on electrochemistry: WSPC 300
condensed matter, atomic and molecular
aspects

15 1990,27-31 Aug 6th Trieste IUPAP Semiconductor Physica B 581
Symposium on hydrogen in semiconductors:
bulk and surface properties

16. 1990, 10 Sep-15 Oct School on qualitative aspects and WSPC 200
applications of nonlinear evolution
equations

The proceedings of another 7 activities held in 1991 are at print.
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PREPRINTS AND INTERNAL REPORTS

Number of preprints and internal reports issued in 1991: 403.

Number of preprints and internal reports produced by scientists from developing countries: 317.

PREPRINTS AND INTERNAL REPORTS IN
FUNDAMENTAL PHYSICS

AUTHOR

1. Lu-YuWang
Jiang-Hui Dai
Jun Zhang

2. Seon H. Park

3. Xin-Zhu Li
Jian-Zu Zhang

4. Hector Rago

5. A. Tavkhelidze
V.F.Tokarev

6. M. Kachkachi
E.H. Saidi

7. GianCarlo Ghirardi
Philip Pearle

8. GianCarlo Ghirardi
Philip Pearle

9. G.A. Khelashvili
V.l. Ogievetsky

10. G.V. Efimov

11. Yigal Shamir

12. L.P. Kaptari
A.Yu. Umnikov

13. R. Maria Santilli

14. R. Maria Santilli

TITLE

q-deformed differential operator algebra and
new braid group representation

Critical behaviour of 2+1 dimensional
model with a Chern-Simons term

The constraint of Newton's constant in wormhole

Anisotropie spheres in general relativity

Vacuum structure in the gauge theories and
colourless variables

On the symplectic structure of harmonic superspace

State vector reduction - I: Dynamical reduction
theories; changing quantum theory so the state
vector represents reality

State vector reduction - II: Elements of physical
reality, nonlocality and stochasticity in relativistic
dynamical reduction models

Nonrenormalizability of the massive N = 2 super-
Yang-Mills theory

On calculations of the ground state energy in
quantum mechanics

Non-perturbative supersymmetry anomaly in
supersymmetric QCD

Model ambiguities in the neutron structure function
extracted from combined data on deuteron and proton

Lie-isotopic generalization of the Poincaré
symmetry: Classical formulation

Theory of mutation of elementary particles and
its application to Rauch's experiments on the
spinorial symmetry

ICTP SERIAL
NUMBER

[4]

[5]

[12]

[13]

[18]

[21]

[22]

[23]

[28]

[31]

[37]

[39]

[45]

[46]
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15. R. Maria Santilli

1 6. R. Maria Santilli
R. Mignani

17. N. Mohammedi

18. Yu.N. Obukhov
S.N. Solodukhin

1 9. A. Galperin
V. Ogievetsky

20. D.D. Harari
F.D. Mazzitelli

21. J. Chela-Flores

22. F. Hussain
G. Thompson

23. Lu-YuWang
Hian-hui Dai
Jun Zhang

24. EdiGava
K.S. Narain

25. GianCarlo Ghirardi
Renata Grassi
Tullio Weber

26. E.A. Ivanov
A.A. Kapustnikov

27. Philip Pearle

28. l. Martin
A. Restuccia

29. A. Restuccia
J.G. Taylor

30. A. Waheed

31. A.O. Barut
B. Blaive

32. A.P. Isaev
E.A. Ivanov

33. Ikuo Senda

34. A.O. Barut
I.H. Duru

Apparent consistency of Rutherford's hypothesis on
the neutron structure via the hadronic generalization
of quantum mechanics - I: Nonrelativistic treatment

Isotopic liftings of SU(3) with integer quark charges

On gauging and realising classical and quantum
symmetry

Quantum boson string with dynamical geometry

N = 2, D = 4 supersymmetric a-models and
Hamiltonian mechanics

Electromagnetic radiation from a global cosmic
string in an external magnetic field

Towards the molecular bases of polymerase
dynamics

Non-commutative geometry and supersymmetry - II

A new representation of BW algebra and solutions
of Yang-Baxter equation

Schwinger-Dyson equations for the two-matrix
model and Wa algebra

Quantum mechanics paradoxes at the <E> factory

Towards a tensor calculus for K-supersymmetry

Relativistic model for statevector reduction

Supersymmetric instantons and heterotic solitons

On the closure of the super Poincaré algebra for
superstrings in the light cone gauge

The problem of phase transition and the heavy ion
collisions at very high energies

The hydrogen atom as an antenna retarded
radiation field and spontaneous emission

Non-abelian N = 2 superstrings: Hamiitonian
structure

Dynamical models of hadrons based on string model
and behaviour of strongly interacting matter at
high density

Path integral quantization of the magnetic top

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[59]

[61 ]

[62]

[65]

[68]

[74]

[75]

[76]

[84]

[85]

[86]

[89]

[96]
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35. AT. Alan
A.O. Barut

36. A.O. Barut
P. Roy

37. N. Chair
S. Penda

38. V.V. Barahovsky
I.R. Zhitnitsky
A.N. Shelkovenko

39. G.R. Dvali

40. A.I. Studenikin

41. F.D. Mazzitelli
N. Mohammedi

42. M.D. Scadron

43. D. Baleanu
L Tataru

44. D. Baleanu
L. Tataru

45. K. Tahir Shah

46. S.N. Soludukhin

47. I. Antoniadis
K.S. Narain
T.R. Taylor

48. A. Das
W.J. Huang
S. Roy

49. J. Chela-Flores

50. J. Chela-Flores

51. M. Kamran

52. Ya.M. Shnir
E.A. Tolkachev

53. F. Hussain
M. Kramer
J.G. Korner
Liu Dong Sheng
T. Salam

Generalization of the Volkov solution for [97]
relativistic particles with anomalous magnetic
moments

The embedding of supersymmetry into the [98]
dynamical groups

Correlation function and the Schwinger-Dyson [100]
equation for Penner's model

Odderon - a sharp signal at HERA [102]

Axion versus domain walls bounded by cosmic [1 03]
strings

Constraints on masses and coupling constants of [104]
hypothetical bosons from ge-2 and g^-2

Perturbative analyses in two-dimensional [107]
gravity

Mended chiral symmetry and the linear sigma [114]
model in one-loop order

Batalin-Vilkovisky construction and renormalization [117]
of gauge theories

B.R.S.T. quantization of the antisymmetric tensor [118]
gauge theories

On a possible origin of modular invariance [119]

Commutator gauge anomaly, bundle of vacua and [120]
particle creation in two dimensions

Higher genus string corrections to gauge couplings [1 24]

Zero curvature of OSp(2/2) and the associated [125]
supergravity theory

Comments on a novel approach to the role of [126]
chirality in the origin of life

On the transition period from chemical to biological [127]
evolution

Probing the flavour asymmetric nucléon sea with [128]
weak currents

New method of singularity-free description of the [131]
Abelian monopole

General analysis of weak decay form factors in [1 33]
heavy to heavy and heavy to light baryon transitions
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54. Chao-Hsi Chang
Yu-Qi Chen

55. A. Delia Selva
L. Masperi

56. Ya'qub Anini

57. T.M. Aliev
O. Yilmaz

58. Ya.M. Shnir
E.A. Tolkachev
LM. Tomil'chik

59. AshokDas
Sudhakar Panda

60. Yu.N. Obukhov
S.N. Solodukhin

61. A.Z. Dubnickova
S. Dubnicka

62. S.I. Bilenkaya
D.B. Stamenov

63. M.M. El Kheishen
Ahmed A. Shafik
Amr. A. Aboshousha

64. Asghar Qadir
M. Ziad

65. B.F.L Ward

66. A.H. Kamupingene
Nguyen Anh Ky

67. A.A. Pankov
N. Paver

68. Hoang Ngoc Long

69. SaeedUddin
C.P. Singh

70. LF. Cugliandolo
F.A. Shaposnik
H. Vucetich

71. Yaoquan Chu

72. Ashoke Sen

The Bc and Efc mesons accessible to experiments
through Z° boson decay

Semiclassical description of anomalous magnetic
moment and chiral anomaly

Classical and quantum evolution of cosmological
perturbations in different spacetime backgrounds

Properties of Bc meson in QCD sum rules

P violating magnetic monopole influence of the
behaviour of the atom-like system in the external
fields

Temperature dependent fractional statistics

Reduction of the Dirac equation and relation with
the Ivanenko-Landau-Kahler equation

New approach to a global description of the
deuteron electromagnetic structure

QCD analysis of deep inelastic lepton-nucleon
scattering data

Analytic formulae for the neutralino masses and
the neutralino mixing matrix

Static plane symmetric spacetimes

On gauge invariance of the renormalized Z° rest
mass

G4(2,2)-oscillators and G4(2,2)-dynamical
symmetry

Manifestations of heavy extra neutral gauge
bosons in e+e~ -» W+W"

Path-integral on non-simply connected space and
problem with zero boundary condition

Dependence of K/n ratio on temperature and
chemical potential as a signature of quark gluon
plasma

A topological model for two-dimensional gravity
coupled to matter

Galaxies and stars: Basic building blocks of the
Universe?

O(d) ® O(d) symmetry of the space of cosmological
solutions in string theory, scale factor duality and
two dimensional black holes

[134]

[135]

[139]

[140]

[144]

[145]
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[149]
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[157]

[158]

[161]

[162]
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[169]

[173]

[184]

[194]
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73. H. Schlereth

74. Zhong-Yi Lu
Hong Yan

75. Hong Yan
Dan-Ping Peng

76. Asghar Qadir

77. A. Perez Marti nez
A. Cabo

78. C. Aragone
A. Khoudeir

79. R. Floreanini
R. Percacci
E. Sezgin

80. E. Sezgin

81. I. Khan

82. D. Choudhury
S. Raychaudhuri

83. V.S. Olkhovsky
E. Recami

84. E. Recami
V. Tonin-Zanchin

85. E. Recami
V. Tonin-Zanchin

86. Ashok Das
Wen-Hui Huang
Sudhakar Panda

87. K.G. Akdeniz
O.P. Dayi
A. Kizilersu

88. DuongVanPhi
Duong Anh Duc

89. F.D. Mazzitelli
N. Mohammedi

90. C.N. Pope
L.J. Romans
E. Sezgin
K.S. Stelle

91. A. Gonzales
R. Gonzales

Is there a unique candidate theory for a bound state [1 96]
model of electroweak symmertry breaking with
light vectors and heavy scalars?

The q-deformed SU(2) Heisenberg model in [197]
3-dimensions

Hybrid deformed algebra UqSê(2) as a generalization [198]
to quantum algebra Uqs£(2)

Essential singularities of spherically symmetric [202]
spacetimes

Hartree-Fock approximation for Coulomb [203]
interacting anyon gas in a magentic field

Self-dual spin 3 and 4 theories [204]

Quantum mechanics on the circle and Wi+0o [205]

Aspects of W,» symmetry [206]

Fractal nature of time-proposal for new [207]
experiments

Does the Weinberg model of CP-violation still [208]
work?

About tunnelling times [210]

About some Regge-like relations for (stable) [212]
black holes

A "geometric" derivation of the strong coupling [213]
constant

The Hamiltonian structures of the KP-hierarchy [214]

Canonical description of a two-dimensional gravity [216]

Decay of the J/y [227]

Classical gravity coupled to Liouville theory [238]

The spectrum of W3 strings [241]

Some particular solutions of the N-body problem [243]
on the line, obtained from supersymmetry
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92. R. Hojman
L. Pena
N. Zamoranö

93. H. Rosu

94. F.l. Mikhail
M.I. Wanas
A.M. Eid

95. Bo-WeiXu
Yu-Mei Zhang
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Bo-Wei Xu

97. A.O. Barut
Bo-Wei Xu
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99. R.M. Santilli

100. R.M. Santilli

101. R.M. Santilli

102. R.M. Santilli
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104. R.M. Santilli

105. R.M. Santilli

106. R.M. Santilli

A general relativistic hydrostatic model for a
galaxy

Hawking-like effects: Towards experiments

The magnetic field of rotating bodies

Mass renormalization in sine-Gordon model

Derivation of quantum Maxwell equations from
relativistic particle Hamiltonian

Non-spreading coherent states riding on Kepler
orbits

Inequivalence of interior and exterior dynamical
problems

Closed systems with non-Hamiltonian internal
forces

Generalized two-body and three-body systems
with non-Hamiltonian internal forces

Rotational-isotopic symmetries

Euclidean-isotopic symmetries
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Galilei-isotopic relativities

The notion of non-relativistic isoparticle
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equations with external terms

1 07. R. Raju Viswanathan Exactly soluble matrix models

1 08. Jianbo Zhang
Heping Ying

109. F. Hussain

110. M. Adama Diallo

111. R.LP.G. do Amaral
E.G. Marino

112. Maximo Banados
C. Teitelboim
J. Zanelli

113. You-TangWang
Zhi-Xian He

Monte Carlo simulation of the three-state vector
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Heavy baryon transitions and the heavy quark
effective theory

Analyse des debuts de la saison pluvieuse et des
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