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School of Celtic Studies

Dr. Heinrich Wagner took up a post as Professor in October
1979,  He had held the Chair of Celtic in Queen's University,
Belfast, for twenty years, and had been a Research Associate of
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The long-awaited publication of the six volumes of Corpus Iuris
Hibernici took place on 25 May 19789, at a ceremony held in the Institute.

The sixth International Congress of Celtic Studies was held in
Galway in July. Professors Binchy, Carney and Greene read papers in the
plenary sessions, and sectional papers were contributed by Er, Fergus
Eelly, Dr. M. Katharine Simms, Dr. Kim R. McCone, Mr. Gwenael Le Duc, Dr.
M. J. McCloskey.

On October 1, Dr. Heinrich Wagner, formerly Professor of Celtic in
Queen's University, Belfast, took up the Professorship vacated by Dr.
Breanddn O Buachalla in 1879, Dr. Wagner has been a Research Associate
of the School for many years, and the Institute has published the four
volumes of his Linguistic Atlas and Survey of Irish Dialects (1958-1969),

as well as his monograph Gaeilge Theilinn (1959).

2 RESEARCH AND EDITING

Professor D. A. Binchy, whose edition of Corpus Iuris Hiberniei,
Vols I-VI was published during the Year, prepared the following articles
for publication: (i) 'Bergin's Law' for Studia Celtica XIV-XV (Festschrift
for Kenneth Jackson): (ii) 'A pre-Christian survival in medieval Irish
hagiography', Kathleen Hughes Memorial Volume (Cambridge University Press).
See alsec §§ 6, 7.

Professor Brian § Cufv continued work on (1) linguistic and literary
material from the Early Modern Irish period; (ii) personal names; (1i1i)
contributions for A New History of Ireland. As Editor of Celtica XIII he
checked first proofs of the articles, He read and revised proofs of Dr.
Bieler's edition of The Patrician Texts in the Book of Ammagh; he revised
the bibliography for the reprinted edition of D. Hyde's A Literary History
of Ireland. In October 1979 Professor 0 Cufv was appointed Rhys Research
Fellow and Visiting Senior Research Fellow in Jesus College, Oxford, where
he began work om the manuscripts in the Irish language inm the Bodleian
Library. The following articles were accepted for publication:- (i) *The
Verbal Noun Tuninltian'-ﬂ and Related Forms' (Celtica XIII); (ii) "Irish
Words for "Alphabet"® (Eriu XXXI); (iii) 'Some Gaelic Traditions about
the Wren' tgipe XVIII). See also 55 5, 6, 7.

Professor James Carney supervised the work of the following scholars:
Mark Scowcroft, Ddibh{ 6 Créinin, Muireann N{ Bhrolchdin, Ian Hughes. He
read Dr. Hildegard Tristram's work on Sex Aetates Mundi and Mrs. Anne
0'Sullivan’'s text for the sixth and final volume of The Book of Leinster
and collated this with the photostat of the manuscript. Work continued on
Archaic Irish verse with the co-operation of Liam Breatnach. He began a
Study of a manuscript of a life of James Lynchehaun by Brother Paul Carney
and its medieval, folkloristic, sociological and historical content. An

article on a study of linking alliteration was accepted for publication in
Eigse. See also §§5, 6, 7.

Professor David Greene completed the preliminary editorial work on

Saltair na Rann and continued work on the history of the Irish language.
See also 5 4, 5, 6, 7.

Professor Heinrich Wagner prepared the fol lowing articles for publi=-
cation: (i) 'The origins of the Pagan Irish Religion® (for the Journal of
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the Ulster Place-Names Society); (ii) 'Notes on Esnada Tighe Buchet and
the Leinster Tradition' (Festschrift for Tomas O Mfille): (iii) 'The
Present Position of the Irish Language' (Proceedings of the Sixth Inter-
national Congress of Celtic Studies). Some preparatory editorial work
for ZCP 38 was commenced. See also 55 3, 4, 5.

Dr. Pddraig de Brun continued work on (i) Catalogue of Irish MSS.
in TCD (in association with Mrs. Anne 0'Sullivan); (ii) poems by and
concerning Piaras Feiritéar; (iii) materials for a biographical account
and edition of the correspondence of John 0'Daly; (iv) investigation of
background of early nineteenth-century Bible Societies using the Irish
language, of teachers employed in this work, and of its relevance to a
gtudy of the contemporary scribal tradition im Irish. An article entitled
'Kildare Place Society in Kerry: I. Schools and lending libraries,
Aeglish - Gunaborough' was accepted for publication in the Journal of Kerry
Archaeclogical and Historical Society and 'Amhrain a thiomsaigh Eoghan
0 Comhrai' was accepted for Ceol. See also § 7.

Mr. Fergus Kelly worked on an edition of The Old Irish Triads and
completed the preparation of the Vocabulary to Saltair na Rann (II. 3813~
8393). See also 55 4, 6, 7.

Mr. Rolf Baumgarten worked on the printer's copy and the indexes of
the Bibliography of Irish Linguistics and Literature.

Mrs. Nessa Doran continued her work on the Catalogue of Irish
Manuscripts in the Natiomal Library of Ireland. She corrected galley and
page proofs of Fasc. V; checked the typescript of Fasc.VI and catalogued
manuscripts ¢ 235-296. See also § 6.

Mrs. Anne 0'Sullivan resumed work on re-cataloguing the Irish
Manuscripts in the Library of TCD. She read the transcript of her edition
of the Book of Leinster which is to be checked by Professor Carney and by
Professor Pddraig O Riain of University College, Cork who is to check the
genealogies of the Irish saints. This edition will be published as the
sixth volume of the Book of Leinmster. See also 55 6, 7.

Micheal O Siadhail finalised the typescript of Learning Irish (an
introductory self-tutor to the Irish of Cois Fhairrge) and arranged for
its publication and that of related cassette recordings. Work commenced
on aspects of syntax inm Irish dialects. An article entitled 'Diabhal

(Deamhan 7rl) mar dheis chomréire sa nGaeilge' was accepted for publicationm
in Eriu. See also 55 6, 7.

Dr. Malachy McKenna completed work on Part III of the Breton of
Guemene-sur-Scorf{f which was accepted for publication in ZCP 38 and
continued work on (i) an edition of 'The Spiritual Rose' and (ii) a survey
of §. E. Ulster Irish as seen in the Linguistic Atlas and Survey of Irish
Dialects (Vols. I and IV), Some preparatory work was done on an article
entitled 'Guta{ fada nesmhaiceanta in Oir-Dheisceart Uladh'; a review of
Focléir Gaeilge-Béarla (N. O Domhnaill); a review of Le Breton parlé &
5t. Pol-de-Léon (A. Sommerfelt). See also §§ 6, 7.

Dr. Mary Katharine Simms continued work on a survey of the extant
corpus of bardic poetry ¢. 1200-1650 with a view to computer analysis and
eventual publication of a descriptive catalogue; she collated galley
proofs of the Annals of Ulster Vol. I with the TCD manuscript. The
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following articles were accepted for publication:- (i)'Gabh umad a
Fheidlimidh - a fifteenth-century inauguration ode?' (Eriu xxxi):

(ii) '"The King's Friend"” : O Neill, the Crown and the Earldom of
Ulster' (Anglo-Irish Relations in the later Middle Ages - Essays
presented to A. J. Otway Ruthven, ed. J. F. Lydon): 'Bauerntum: Irland’

(exikon des Mittelalters - Artemis Verlag, Minchen). See also £§ 5, 6, 7.

Liam Breatnach prepared an edition of 'The Cauldron of Poesy'. An
article entitled 'Some Remarks on the Relative in 0ld Irish' was accepted
for publication in Eriu 31 and a review of Ulrike Roider's edition of
De Chophur in da Muccida is to appear in a forthcoming volume of Eratylos.
See also § 4,

Professor Proinsias Mac Cana checked first proofs of The Learned
Tales of Medieval Ireland which was sent to press in October.

Professor Geardid Mac Niocaill checked galley proofs of The Annals
of Ulster and collated these with the manuscript at Trinity College,
Dublin. Collation of the Rawlinson manuscript will be done by arrange-
ment with Dr. T. M. Charles-Edwards at Oxford. The Indices are now in
typescript and it is expected that these will add 100 pages to the
volume . Preparation of an edition of Chronicon Scotorum is completed
and the typescript checked; work on the index is progressing.

Dr. Eim R. McCone presented his thesis on 'Aspects of Indo-European
sentence patterns and their role in the constitutien of the Old Irish
verbal system' to the University of Oxford and was awarded the degree of
D.Phil. The following articles were accepted for publication:- (i) "The
Diachronic Possibilities of the Indo-European Amplified Sentence - a
Case History from Anatolian' (Szemerényi Festschrift); (ii) 'The Nasal-
izing Relative Clause with Object Antecedent in the Glosses'; (iii)'Final
/t/ to /d/ after Unstressed Vowels, and an Old Irish Sound Saw' (Eriu 31).
See also 58 5, 6, 7.

Mr. R. Mark Scowcroft completed research on the Irish section of his
doctoral thesis and wrote three of the chapters of this section. Work
began on the manuscript traditiom of Leabhar Gabhéla. See also § 6,

Dr. M. J. McCloskey saw his book Transformational Syntax and Model
Theoretic Semantics: A Case 5t in Modern Irish through the press. He
worked on the syntactic and semantic properties of the Modern Irish werbal
ooun construction and the preliminary results of this work were presented
as articles and lectures. The articles in question are 'A Note on Modern
Irish Verbal Nouns and the VP-Complement Analysis® which is to be published

in Linguistic Analysis and 'Is There Raising in Modern Irish?’ (Eriu 31).
See also 55 4, 6, 7.

Mr. Gwenael Le Duc prepared an edition of the Miroir & Confession;

an edition of 500 locutions frem Goello (1890-1900); established a
catalogue of the Breton and Cornish books preserved in the Heinrich Zimmer
Library; catalogued the wax cylinders of the Vallée collectiom containing
Breton and Welsh (1903-1908) in the Naticnal School of Music; continued
the preparation of the catalogue of the Breton manuscripts in DIAS, The
following articles were accepted for publication in Etudes Celtiques:-
(1) Le Donet: Grammaire Latine en Moyen-Breton (suite):Les gloses au

r Vocabulorum (texte et notes); (ii1) Le Donet (suite): Le verbe leen

(lire) dans le Donet; (111) Le Donst (suite): L'emplodi du passif dans le
Donet. See also 5§ 4, 7.




Muireann Ni Bhrolchidin continued work on her Ph.D. thesis - an
edition of the prose Banshenchas which includes text, translation, an
exhaustive index, ms. tradition, sources, dating and genealogies based
on the text. An article entitled "Women in Irish Myths and m 'I'-

accepted for publication in The Crane Bag. See also § 6.

Diarmuid O Sé spent some weeks in Dun Chaoin making tape recordings
and notes of the Dialect. This material was later phonetically and
phonemically transcribed and indexed. See also § 6.

Daibhi O Créinfn worked on a critical editiom of ﬂur lﬂn"h
: medieval Irish concepts ar :
particular reference to the so-cal -

(with Fr. Martin McNamara M.S.C.)

the 800th anniversary n:l.' tu ‘death
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22 Oetober he lectured to Université Laval on "Le bilinguisme secondaire
en Irlande’.

Professor D, A. Binchy attended the Sixth International Congress
of Celtic Studies in Galway in July and read a paper entitled'Corpus
Turis Hibernici - Incipit? or Finit Amen?".

Mr. Fergus Kelly delivered a lecture entitled "What life was like
in ancient Ireland' on 14 January at St. Columba’'s College, Rathfarnhmm,
Co. Dublin: on 5 April at Bangor, N. Wales he lectured at the Welsh Law
Colloquium on 'Irish Legal Manuscripts and Irish Legal Families'; at the
Sixth International Congress of Celtic Studies at Galway, on 10 July he
lectured on "Triad in Celtic Literatures’.

Dr. M. Eatharine Simms lectured on (i) 'Bardic Families in Gaelie
Society' to University College Cork History Society on 11 January; (ii)
'Bardic Poetry 1600-1650" to UCD Irish Department Postgraduate Seminar om
23 February; (iii) "Meath and Breifne in the 12th-13th centuries' to the
Dublin Historic Settlement Committee UCD on 28 February. She attended
(i) the Annual Conference of the Group for the Study of Irish Historic
Settlement held at Waterford from 27-289 April; (ii) the Sixth Inter-
national Congress of Celtic Studies in Galway 6-13 July and read a paper
on 'Gabh umad a Fheidhlimidh - a 15th century inauguration ode?' (iii)the
Annual Conference of the Irish Economic and Social History Society from
14-16 September.

Dr. Kim R. McCone attended the Sixth International Congress of
Celtic Studies at Galway 6-13 July where he read a paper entitled 'The
Nasalizing Relative Clause with Object Antecedent - the Statistics from
the Glosses and their Historical Evaluation'.

Mr. Gwenadl Le Duc attended the Sixth International Congress of
Celtic Studies at Galway 6-13 July where he read a paper entitled 'The
Breton Element in Edward Lhuyd's Archaeologia Brittanica'.

Dr. M. J. McCloskey lectured on 'The Syntax and Semantics of
Infinitival Complementation in Modern Irish' at the Department of
Linguistics, University of Stanford, California, on 23 February;
‘Gramadach na Gaeilge agus Teoiric na Gramadal' to the Irish Department
UCD on 4 May; at the Sixth International Congress of Celtic Studies
Galway on 11 July on 'The Modern Irish Verbal Noun Construction and
Generative Syntax'; ‘'The Modern Irish Prepositional Relative' and 'The
Syntax and Semantics of Infinitival Complementation in Modern Irish' to
the School of Social Sciences, University of Sussex on 21-22 August.

Ddibhi 6 Créinfn delivered a lecture entitled 'Na mainistreacha agus
an léann le linn ré Lorcdin U{ Thuathail' at the Milltown Institute of
Jesuit Studies on 25 October.

Members of the Staff and Scholars who attended the Sixth Inter-
national Congress of Celtic Studies at Galway 6-13 July, in addition to
those mentioned above, included Mrs. Nessa Doran, Mrs., Anne 0'Sullivan,

Michedl § Siadhail, Malachy McKenna, Mark Scowcroft, Muireann N{ Bhrolchdin,
Diarmuid O Sé.
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Annual Report of the Governing Board of the School of Theoretical
Physics for the year 1979 adopted at its Meeting on 6 June 1980,

1 STAFF AND SCHOLARS

Emeritus Professor

John L. Synge

Senior Professors

John T. Lewis, Director from 1 January 1975; Rev. James R.
McConnell: Lochlainn S. O'Raifeartaigh

Visiting Scientists

L. Accardi, 5-28 February; N. L. Balazs, 29 June - 7 July;

J. A. Barroso, 28 March - 1 April; M. Van den Berg, 3 November -
20 December; J. H. Calderwood, 26 September - 2 October; R. H.
Dalitz, F.R.5., 10-11 December; Sir Sam Edwards, F.R.5., 21-23
November: G. W. Ford, 30 June = 31 July;J.-L. Gervais, 21-28 May:
W. Lang, 1-31 May; P. McGill, 22-23 March; [I. B. Nielsen, 12-15
November; P. Rembiesa, 9 November - T December; G. Vincent-Smith,
1-30 November; Y. Takahashi, 20-27 October; A. Verbeure, 9-21
April.

Assistant Professor

A. Frigerio, from 1 January.

Research Associates

The appointments of 5. Dineen, P. A. Hogan, D. J. Judge, Rev. J. D.
McCrea, W. Sullivan (UCD), P. S. Florides, B. K.P. Scaife (TCD),
Rev. J. Spelman, D. H. Tchrakian (St. Patrick's College, Maynooth),
J. M. Golden (Foras Forbartha), A. I. Solomon (Open Uniwv.), T.
Garavaglia(Kevin St. College of Technology) M. J. Conneely, M. J.
Newell (UCG) were renewed for the 3-year period 1979-1981;: the
appointment of M. Tuite was renewed from 1 January to 30 September;
the following new appointments were made for the 3-year period
1879-1981; J. D. Gibbon, J. V. Puld (UCD), R. K. Dodd, H. C.
Morris (TCD), A. G. O'Farrell (St. Patrick's College, Maynooth},

BE. Goldsmith (Kevin St. College of Technology), R.A. Ryan (UCG),

J. Adam, P. McGill (NUU): and a new appointment for the period

1 September 1979 to 31 December 1981: C. Nash (St. Patrick's
College, Maynocoth).

Scholars

L. A. de Moraes to 30 April: G. O'Brien to 30 September;

Y. Fujimoto, A. Fordy, P. Houston, D. Pottinger: J. Gibbons from
1 October.

Li hr!._ri an-Executive

E. R. Wills.
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Clerk

M. Farrelly from 1 March.

2 GENERAL

A working seminar on Current Problems in General Relativity was
held at DIAS from 2-6 July. There were thirty-four participants from
abroad, who were accommodated in Trinity Hall, Dublin &, and eleven
participants from the Irish universities and other third-level colleges
and research institutes. The emphasis of this workshop was on equations
of motion in general relativity, and related topics.

The use of the School's facilities for research - especially the
opportunities for informal discussions, and the library resources -
continued to increase during 1979; twenty-five research workers from
the universities and other institutes of research or higher education
were admitted to research associateships with the School.

3 RESEARCH AND STUDY

Professor McConnell completed the preparation of material for a
monograph on rotational Brownian motion and dielectric theory. He
expressed results for complex permittivity in a manner suitable for
comparison with experiments, and made a critical study of existing
dielectric absorption and dispersion experiments. He collaborated with
Professor J. H. Calderwood (Salford), Dr. G. W. Chantry (National
Physical Laboratory, Teddington), Dr. H. A. Gebbie (Imperial College,
London), and Professor G. R. Wilkinson (King's College, London) in
planning future dielectric experiments. Professor McConnell also
studied nuclear magnetic relaxation processes that arise from thermal
motion; and he collaborated with Professor H. Frohlich (Liverpool) in
the study of polaron theory.

Professor Lewis worked on quantum stochastic processes, in collab-
oration with Dr. L. Accardi (Milan) and Professor Frigerio; this work
is an attempt to get a theoretical framework in which results on models
of dissipative systems can be organized. He collaborated with Professor
G. W. Ford (Ann Arbor) in work on the application of averaging methods to
the determination of the asymptotic evolution of an atom coupled to the
electromagnetic field at non-zero temperature. Professors Lewis and
Frigerio worked with Dr. Pulé on a mathematical study of averaging methods
for stochastic differential equations and quantum mechanical evolution
equations. In collaboration with Professor Winnick (Groningen) Professor
Lewis worked on an investigation of the Atiyah-Singer index of states of
the Clifford algebra, and in collaboratiom with Dr. M. van den Berg
(Groningen) and Dr. Pule on various problems concerning Bose-Einstein
condensation, Professor Lewis continued his dialogue with Professor
Synge on wave-propagation in heterogeneous media.

mnutMauuputMlﬂﬁhﬂumrmhunﬂﬂﬂrmnﬂwh
research on the long-range interaction of magnetic monopoles and the
algebraic structure of spontaneous symmetry breaking which he had been
doing at Syracuse in the previous year, The work on the latter topic
was done in collaboration with Dr. Fujimoto; the quantum corrections to
Spontaneous symmetry breaking led them to consider the effective
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potential, and, with Dr. Parravicini {(Milan), they developed some of
their earlier work on effective potentials to cover the spontaneously
broken case. In September Professor 0'Raifeartaigh commenced work on
the field equations for multi-monopole systems, in collaboration with
Dr. Houston: this work has produced some rather unexpected results, and
is still in progress.

As well as the above-mentioned research in collaboration with
Professor O'Raifeartaigh, Dr. Houston worked on instabilities in the
QCD model of hadrons and the phenomena of gluon condensation, in
collaboration with Dr. Pottinger.

Dr. Pottinger and Dr. Tuite collaborated in work concerning non-
vanishing expectation values for fermions,and the consequences. Dr.
Tuite also continued to study Dirac's quantization method for comstrained
Hamiltonian systems and the formulation of the Gribov ambiguity in the
language of constraints.

Dr. Tchrakian completed work commeénced during the previous year
on instantons and monopoles on N-dimensional manifolds. He then turned
to the Yang-Mills-Higgs system, and tried to find self-dual monopole
solutions that are not spherically symmetric. His investigations of
different approaches to this problem are still continuing.

Dr. Hogan developed previous work on equations of motion in
linearized gravity; he studied the radiation of d4-momentum by sources
of Robinson-Trautman fields. He constructed the plane gravitatiomal
wave solutions of Einstein's equations in a simple way, using a slight
modification of Synge's technique for constructing plane electromagnetic
waves.

Dr. 0'Brien worked on the linearized vacuum Einstein-Maxwell field
equations for a charged, rotating axially symmetric body,in order to
determine what type of acceleration and rotation of the source is
compatible with the requirements that the linearized field of the body
and the linearized twist of the degenerate prin¢ipal null direction of
the Weyl tensor are "directional’ singularity-free. She worked also on

twisting type N gravitational solutions, and on Einstein-Maxwell fields
will null fluid present.

Professor Florides continued to work on the exact solution he had
obtained for the combined Einmstein-Maxwell field equations; this solu-
tion describes the complete field of a general, static, spherically
symmetric distribution of charge. He is now applying his solution to
the following two systems: (1) charged perfect fluid spheres, and (2)
charged distributions with no radial matter stress. He has obtained
exact solutions inside and outside the distributions; the solutions for

system (1) above reduce, inside the distribution, to the Schwarzschild
interior solution.

Dr. McCrea extended results (previously reported) on gravitational
radiation damping for the case of a perfect fluid to the case of a
material with a general form of stress tensor. He has also developed a

series of programs in the algebraic computing language REDUCE, for per-
forming calculations in general relativity.
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DIAS-STP -10: IA: Polarized electron scattering on spin
zero and polarized spin } targets:
Deep inelastic scattering, elastic
electron-muon scattering, and illlﬂﬁ
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: Axially-symmetric Prasad-Scmmerfield
solution. .

The generalized Kobayashi-Maskawa CP
violation matrix. ;
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Prof. J. T. LEWIS (DIAS):

Prof. J. R. m-l-
Dr. P. McGILL (NUU):

Prof. P. NOVERRAZ (Nancy):

Some new results on the Hilbert
space theory of stochastic
processes.

The w formula.

Methods of analysis in abstract
Wiener spaces.
Plurisubharmonicity in Banach
algebras.

pr. R. J. N. PHILLIPS (Rutherford Lab.): Looking

lﬂ". D. m t_w’ MJ:

Dr. G. VINCENT-SMITH (Oxford):
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Dr. P. REMBIESA (Cracow): 1/N and mean field expansion in quantum
field theories.

Prof. L. O'RAIFEARTAIGH (DIAS): Monopole interaction.
Spontaneocus symmetry breakdown

structure.
Dr. D. POTTINGER (DIAS): Perturbative QCD,
Prof. H. B. NIELSEN (Copenhagen): Ansatze for QCD vacuum and bounds on
the bag constant.
Prof. Y. TAEAHASHI (Univ. of Albarta): Generalized Ward-Takahashi
identities.
5 COURSES AND SERIES

A course on Quantum stochastic processes was given by Professor
A. Frigerio (DIAS).

A series of seminars on Statistical mechanical applications of
C*-algebras was given by Professor A. Verbeure (Leuven).

A course on Non-commutative probability was given by Dr. L.
Accardi (Milam).

A series on Partons, hadrons, and QCD was given by Dr. §. Sen
(TCD).

A series of lectures suitable for final year undergraduates, and
beginning graduate students, in Mathematics and Mathematical Physics,
to last a full academic year to June 1980 commenced in October, as in
recent years. The course for this year is on Statistical Mechanics,
and is being given by Professor J. T. Lewis (DIAS).

& STATUTORY PUBLIC LECTURE

A Statutory Public Lecture under the auspices of the School was
delivered by Professor Sir Sam Edwards, F.R.S. (Cambridge) on 22
November, in University College Dublin; the title of the lecture was
"Turning rubber into glass'.

7 SYMPOSIA

Twe Mathematical Symposia were held during the year, 11-12 April
and 20-21 December. The attendances (65 in April, 51 in December)
included professors, lecturers, and graduate students from the Irish

universities and other third-level institutions, and from institutions
abroad.

The inclusion of separate parallel sections of the Symposia for
Fure and Applied Mathematics was continued, and the following lectures
{in addition to the short communications (previews)) were delivered:



APRIL:
Review:

Prof. J. T. LEWIS: Averaging.
pr. J. V. PULE (UCD): Quadratic forms.

or. P. F. HODNETT (NIHE, Limerick): Large-scale ocean circulation:
: Implications of recent observations. '

Dr. W. G. SULLIVAN (UCD & DIAS): Representations of grou

Applied Mathematics:

Dr. J. D. GIBBON (UCD): Solitens in rotating
Dr. A. I. SOLONON (Open U. & DIAS): C
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Prof. I. ROBINSON (Univ. of Texas at Dallas): The run-away electron.

On simplifying field
equations.

Prof. R. A. MATINER (Univ. of Texas at Austin): The method of virtual
quanta and gravitational
radiation (2 lectures).

Prof. J. EHLERS (Max-Planck-Inst., Munich): Isolated systems in
Eeneral relativity
(2 lectures).

Prof. J. L. ANDERSON (Stevens Inst. Tech., Hoboken,N.J.): Non-linear
perturbation schemes in
general relativity
(2 lectures).

Prof. W. G. DIXON (Cambridge): Description and motion of extended
bodies.

A new approach to relativistic thermo-
dynamics.

Prof. R. F. O'CONNELL (Louisiana): Spin, rotation and quantum effects in
the gravitational interaction,
(2 lectures).

Dr. P. HOGAN (UCD & DIAS): Sources of some Robinson-Trautman
fields.

Dr. J. D. McCREA (UCD & DIAS): Radiation damping in Synge's equations
of motion.

Pref. P. 8. FLORIDES (TCD & DIAS): The complete field of charged perfect
fluid spheres.

Dr. M. LUDVIGSVEN (York): An H-space approach to equations of
motion in general relativity.

Prof. A. ROSENBLUM (Temple Univ., Philadelphia): Gravitational radiatien
energy loss in scattering problems and
the Einstein quadrupole formula.

Short communications were Eiven by Prof. B. 0. J. TUPPER (Univ.
New Brunswick), Dr. P. YASSKIN (Harvard Univ.), Mr. W. W. WOODSIDE
(McMaster Univ.), Dr. R. BEIG (Univ. of Vienna), Mr. R. H. SCHATTNER
(Max-Flanck-Inst. , Munich), Prof. F. TANGHERLINI (Worcester, MA), Prof.
N. O"MURCHADHA (UCC), Prof. E. P. PARKER (Syracuse Univ.) and Dr. W. G.
EROWN (NRC, Ottawa).

The participants visited the Computer Centre at UCD, and a lecture
was given there by Mr. J. E. AMAN (Stockholm) on the use in general
relativity of SHEEP and the interactive algebraic computer system.

8 VISITORS

For lectures given by visitors, see §§ 4, 5, 8, 8,
Dr. L. Accardi {(Naples) 5-28 February.
Prof. J. L. Anderson (Stevens Inst., Hoboken) 2-8 July.



prot. N. L. Balazs (SUNY) 29 June - 7 July.
Prof. J. A. Barroso (Ric de Janeiro) 28 March - 1 l]lril..
Dr. M. van den Berg (Groningen) 3 November - 20 December.
Dr. K. Bierstedt (Paderborn) 26 February.

_Dr. K. Canill (Louisiana) 8-15 May.

prof. J. H. Calderwood (Salford) 26 September - 2 October.
© Prof. J. F. Colombeau (Bordeaux) 7 May. -

© Prof. R. Dalitz, F.R.S. (Oxford) 10-11 December. e

ke B Davios’ (CATRD) 24205 Beptanber. i Al
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Professor Lewis gave a seminar at UCD on 31 May, on wave
propagation in inhomogeneous media; he gave an invited seminar
(invitation of Sir David Bates) at Queen's University, Belfast, on
6 November:; he attended the Conference of the Institute of Physics
{Irish Branch) at Killarney, 6-8 April. With Dr. Sullivan he attended
the Colloquium on Rigorous Results in Statistical Mechanics and Quantum
Field Theory, Eszergom (Hungary), organized by the Bolyal Janos Mathe-
matical Society of Budapest, 24-30 June; Professor Lewis spoke on The
Ising model phase-transition and the index of the states on the
Clifford algebra; Dr. Sullivan spoke on Path specification for inter-
acting jump processes,

Professor O'Raifeartaigh visited the Physics Department at UCC on
5 February, and gave a lecture there on The unified theory of electro-
magnetic and weak interactions. He participated in the Einstein
Centennial Symposium at the University of Southern Illinois, 23
February = 3 March, and gave an invited lecture there on the Structure
of spontnaecus symmetry breaking. He participated in the Easter
School of the Physics Departments of the Karlsruhe and Innsbruck
Universities,8-18 April, and gave the same lecture there: and he again
gave it in May at Queen Mary College, London, at Imperial College,
London, and at the Rutherford Laboratory. On 8 May he delivered a
paper on The renaissance of geometry in physics at the Inaugural Meeting
for 1979 of the Dublin University Mathematical Society. He participated
in the Summer School on Geometry and Physics at Durham University, 10-20
July, and gave an invited talk on the standard model of the weak and
electromagnetic interactions. He participated in the Colloquium on
Mathematical Physics (UNESCO supported) from 6-19 August, held at
Bogazici University (Istanbul). and the Annual Meeting of the Canadian
Mathematical Society, on gauge and topological methods, at MeGill
University (Montreal) 2-9 September; he gave invited talks on Long-
range interaction of magnetic monopoles at the former, and at the
session on Gauge Theory at the latter. En route to Istanbul he spent
a day at Milan University for discussions with Dr. G. Parravicini on the
completion of some earlier work. From 24-26 October he was invited to
visit the Massachusetts Institute of Technology to participate in the
60th birthday celebrations of Professor I. Segal; he gave two informal
talks. He then visited the Physics Departments at MIT and Harvard
University, and gave the combined weekly seminar of those departments.
On 13 November he gave a seminar at UCD on The interaction of classical
Yang-Mills bedies. He attended the meeting on Gauge and Field Theory
organized by the USSR Academy of Sciences at Svenigorod (near Moscow),
27 November - 1 December, and Eave an invited talk on Multi-monopole
field equations. On his return journey from Moscow he visited the
Universities of Cracow and Wroclaw for one week, and lectured at both
places on Effective potentials and unified gauge theory.

Professor Frigerio attended the International Conference on

Mathematical Physics, organized by the Association of Mathematical Physics,
at Lausanne, 20-25 August.

Dr. Tchrakian attended the UNESCO Colloquium on Mathematical
Physics, Istanbul, and the International Conference on High Energy Physics,
Geneva, from 27 June to 4 July; he gave seminars at Kaiserslautern in

June on N-dimensional instantons, and at the University of Kent in
November on Self-dual monopoles.









On the Atiyah-Hitchin-Drinfeld-Manin
theorem for cohomology groups of IlIt-‘H-l
Math. Ann 241 (1979), 43-56.

J. M. Golden:

* The problem ﬂ l-urlu H-lﬂ’_"
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Theorems of the Cartan-Thullen type and G-envelope of
holomorphy for every holomorphy type 8. Rend. Accad.
Naz. Lincel.

Envelopes for types of holomorphy. Advances in
Functional Analysis. Holomorphy and Approximation
Theory. Springer LNM.

12 LIBRARY

Approximately 250 new titles were added to the library stock
during the year; approximately 200 current periodicals were taken, of
which almost half were received by gift or under exchange arrangements.
The holdings of subscription periodicals were regularly scrutinized
with regard to greatest needs, cost, and availability elsewhere in
Dublin: =& small number of subscriptions was dropped, and a small
pumber of essential new subscriptions taken up. As an experiment, to
help minimize cost and use of storage space, a small number of journals
was taken by 'Contents Lists' only, under the British Library Contents
Pages Scheme. The RIA 'permanent loan' scheme was continued, and runs
of 22 series are now 'on permanent loan' from the RIA on our shelves.
Cooperation with the Library of the RIA, the Department of Mathematics
and Mathematical Physics at UCD, the School of Mathematics at TCD, and
the Faculty of Science at St. Patrick's College, Maynooth, and with
other research libraries in Ireland continued.

A substantial gift of mathematical material was received from the
Jesuit Community during the year; much of this material predates the
foundation of DIAS. The Jesuit Community wished that their gift be
associated with the memories of the late Professor Michael Egan, 5.J.,
and the late Professor Richard Ingram, S5.J., and of their Jesuit
predecessors at Royal University, and University College, Dublin; we
are very glad to place this association on record.

Offprints and preprints were received from many scientific
institutes and university departments all over the world, either
directly or in response to requests.

Other gifts of boocks and journals, in addition to those received
under exchange arrangements, were received from: Professors Synge,
McCononell, O'Raifeartaigh and Lewis, Dr. Scheunert, Dr.U. H. Gerlach,
Dr. 0. M. Pisello, the Economic and Social Research Institute, the
National Board for Science and Technology, the Mathematisch Centrum
(Amsterdam), the Slovak Academy of Science (Bratislava), the French
Government, CNRS(Marseilles), ICPT (Trieste), NORDITA (Copenhagen),
the Centre for Research and Advanced Studies (Mexico), RIFP (Eyote),

Hiroshima University, the Science Council of Japan, and Seoul National
University (in memory of B. W. Lee).






Dr. M. J. Stift worked in the Section as a Visiting Scientist
during the month of June.

Dpr. Elliott and Mr. Dumpleton participated in site uﬂﬂuﬂ;ﬂ
on La Palma for the Deutsches Forschungsgemeinschaft from 10 April

to 29 May.

2 RESEARCH WORKE

Cepheid Photometry: P. A. Wayman, with C. J. Butler and M. J.
Stift '

Work in this area included the re-consideration of the methods
used for deriving light-curve parameters. m-mpn:lnfh ﬁr
derived Period-Luminosity, Period-Colour and Period-!
relations were traced to thlrnthml of fitting !'mi-_;: curves

T
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method of evaluating and averaging the Hamiltonian of the motion

was developed and the relation between the theory and the observed
features at the 271 and 3/2 resonances (respectively the Hecuba Gap
and the Hilda group im the distributiom of asteroid orbital periods)
has been markedly improved. Also, a numeérical solution of Hill's
equation, based on formulae given by Goursat, is found to be more
effective than Hill's method since it is practically free of con-
vergence difficulties. A paper giving these results is prepared
for publication.

Stellar Atmospheres: C. M. Sharp

A pumerical investigation into methods of representing absorp-
tion spectra of a large number of spectral lines by dividing the
spectrum into many 'bins', each bin receiving a contribution from
many lines, was completed. For triatomic molecules, a method was
devised by which the approximate vibration-rotation spectrum could
be calculated ab {nitio for an asymmetrical molecule such as H,0,
in a way compatible with the bin method, and hence to a calculation
of the contribution to the Rosseland mean opacity. Also, calcul-
ations on bound-free and free-free continuum absorption and pressure-
induced opacity of molecular hydrogen in the continuum were completed.

Galaxy Profiles: P. P. Murphy

Calculations of luminosity distributions were made to determine
whether some effects visible in photographs of elliptical galaxies
are accounted for to any extent by adopting a simple triaxial model.
It was found not to be feasible to seek an analytical solution to
this relatively simple problem and numerical methods were used. The
particular features studied were the orientation and ellipticity of
elliptical isophotes to a galaxy. Over 100 representative arrays

were generated and 80 were analysed, isophotes plotted and measured
parameéeters compared.

The ratios of computer time for producing the arrays on three
computers, Nova 2/10, Eclipse and DEC-20, were found to be 20:1:0.12,
Preliminary results of this work show that any variations ocutward
from the centre im the orientation and ellipticity of isophotes of
elliptical galaxies cannot reasonably be accounted for by assuming a

triaxial distribution. This is contrary to some statements in the
literature of the subject.

Historical Astronomy: T. Kiang

Chinese records of occultations of planets and stars over a period
of 2,000 years were examined for identification with reconstructible
occultations, Out of 600 such records 113 were identified with events
that took place in the second half of the night. From the dates
assigned in the Chinese records it appears that the 'new' date applies
mostly from 0300 local time onwards but the 'old' date prior to that
hour, This is a useful inference for the purpose of eliminating a
one-day uncertainty in records of, inter alia, Comet Halley.



In conjunction with K. Imaeda, Cosmic Ray Section, a note on the
nova of 1408, seen also in Japan, has been prepared. The duratiom
over which this 'guest star' was seen is extended to 102 days,
giving evidence of its being a supernova explosion. The positionm is
close to the X-ray source Cygnus X-1, but identification with the
guest star is not certain. b e

Lot

3 ELECTRONICS LABORATORY B. D. Jordan

Circuit cards for a microprocessor control
with the UK Science Research Council 2.5m te
completed. Printed circuit versions were
the wiring schedule was designed for
‘tested prior to despatch to the f:
of this work was carried out at the







P. A. Wayman:

Dunsink Observatory Fire. Irish Astronomical Journ. 13, 156,
1978.

A D. Thackeray (obituary), ibid., 215.
In the Centre of Immensities (Book Review), Hibermia. _
The Chinese Photoelectric Astrolabe, Ir. Astr. Jour. (in press).

I. Elliott:
A History of Ancient Mathematical m (Book H!Ill')
Ir. Astr. Jour. (in press) g
"lhl Itl.'l,' of Bethlehem ﬁstm {Book h‘l:ll!}. Ie.
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B COSMIC RAY SECTION
1 STAFF AND SCHOLARS

Senior Professor

C. 0 Ceallaigh
Professor
E. Imaeda

Assistant Professors

D. 0'Sullivan and A. Thompson

Research Assiatant

Vacant

Experimental Officer

J. Daly

Technical and Clerical Staff

Mrs. E. Clifton; Miss M. Cahill; Miss A. Grace: Miss B.
Einnane (to 2nd August); Miss G. Martin (from 17th August);
Miss M. O'Boyle (to 16th March): Miss E. Rankin; Mrs. H.
Sullivan (nee O'Donnell).

2 RESEARCH WORK

Ultra Heavy Cosmic Ray Nuclei: J. Daly, C. O Ceallaigh,
D. 0'Sullivan, A. Thompson.

Work related to the LDEF Experiment was the main priority during
1978, The final space simulating environment tests on a prototype
experiment tray were carried out successfully at ESTEC in time for the
NASA Final Design Review Meeting. At this meeting, early im 1979,
NASA formally agreed to the DIAS plans for the production phase of the
Project and the overall experiment design was frozen. Comstruction
of the cosmic ray detector stacks and the Eccofoam {polyurethane
isocyanate) enclosures then began in Dublin and production of the
aluminium pressure vessels was started in ESTEC. A set of 200

detector stacks in 50 pressure vessels will be employed givi -
weight of 1,300 kg. ployed giving a total

The NASA Space Shuttle development schedule was changed several
times during the year. Consequently, the launch date of the LDEF
has been put back to August 1982 and some of the DIAS/ESTEC experiment
Programmes have been rescheduled accordingly. In particular, more
time was made available for the development of track detectors based



on CR-39 (allyl diglycol carbonate polymer). This resulted in
improved CR-39 detectors which are being incorporated in the LDEF

stacks.

Members of the group spent a period in July working at the
Lawrence Berkeley Laboratory where they made twenty-six exposures
to Iron and Argon beams (relativistic and low energy) at the Bevalac
accelerator. The machine time was financed by NASA and the manager
of the LDEF Project Office attended as an observer. The first set
of pre-flight calibration exposures of LDEF Lexan detectors was
carried out successfully. Lexan detectors under various environ-
mental conditions and,in addition, batches of CR-39 detectors
developed from new polymerisation cycles were also exposed. 'lnﬂ'.
on the exposed material has continued for the remainder of the year

Close co-operation between the Cosmic Ray Section :
Mouldings Ltd. has resulted in CR-39 polymerisat '
yield lupmnd tﬂnt nmﬂu properties. l.‘.a

Naval Research me' '
year.
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quaternion theory and enables us to obtain an analytic function
under given initial boundary conditions for an electromagnetic field.
Using this method we are able to obtain rigorous solutions of Maxwell's

equations.

The method has been applied with success to the problem of the
diffraction of an electromagnetic field by a screen which has varying
slits. New solutions for the diffraction problem have been explored
through this Fourier method. Under certain conditions a systematic
study of electromagnetic fields is now feasible. Further work is in
pProgress.

The study of the formulation of Tachyons and Superluminal
Transformations:

K. Imasda.

Additional work has been carried out on the subject. Three
further extensions of the theory of relativity which include the theory
of tachyons have been elaborated which are consistent with the present
theory of relativity.

The first is the same as that which has been extensively studied
by several authors. Those authors have argued whether the intro-
duction of a complex space time is necessary but no answer to the
question was proferred. It was first pointed out in Imaeda's paper
clearly that, in the first theory, the introduction of a complex space-
time is inevitable; the theory was further developed using a complex
space-time.

The second theory has been reported briefly for the first time in
the paper. For tachyons, this theory is much simpler than the first.
The theory adopts only one new axiom, mamely that of the invariance of
the quadratic metric of the space-time. The new axiom states that a
transformation changes the overall sign of the quadratic metric of the

space-time between the tachyon system and the ordinary system (brachyon
system).

The third theory, instead of employing the real space-time of
Minkowski, is founded upon a new axiom that the space-time coordinates
should be complex. This theory should be much simpler and more
suitable than existing theories to describe not only tachyons but also
other phenomena in the subnuclear world. The detailed study of the
nature of these theories is in progress.

The theories developed here are useful because they are consistent
with the principle of relativity; they provide the basis for the
present theory of phenomena which are not embraced in the present
framework of space-time but which need a wider space-time frame.

The Stu of the Japanese records of a st star of AD 1408:

E. Imasda and T. Kiang

A study of Japanese records of a guest star of AD 1408 has been
made in collaboration with Professor T. Kiang, in the hope of obtaining
detailed information on the supernova explosion which has resulted in




the creation of the Cygnus X-1 star. The basis of the identification
of the guest star as the explosion of a supernova leading to Cygnus
X-1 is the work of a Chinese scholar who has studied the historical

records of Chinese astronomy. Japanese records of the star which
Professor Kiang has reported, have been collected from the original
manuscripts and analysed. The characteristic features of the super-
 nova explosion of 1408 have emerged. This result will give valuable
information on the creation of the Cygnus X-1 star. :

In addition, all the records of the guest stars appearing from
600 to 1500 AD and observed in Japan, China and Korea have been :
collected and studied. A T P

WORKSHOP - J. Daly

" Following the successful test of the prototype ti
4 JLOTS . the: CrdTaTAL Desipn Bevion oimniary INOGERS
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In addition, J. Daly and D. 0'Sullivan attended the LDEF
Final Design Review Meeting with NASA officials at Langley Research
Centre, Washington (January 13 - January 19).

D. 0'Sullivan and A. Thompson attended the 10th International
Conference on Solid State nuclear Track Detectors, Lyon, France
(1 July = 7 July). Recent results of the Cosmic Ray Section's
work were presented.

A. Thompson attended the Sixteenth International Cosmic Ray
Conference, Kyoto, Japan (5 August - 18 August). Recent results of
the Cosmic Ray Section's work were presented. k

u:-ﬂ-rafﬁnﬂpmﬂﬂmﬂmu_&u-uh g
Eurcopean Scientific Foundation, C. O Ceallaigh attended a mil

Strasbourg (19 January - 20 January).
B i e D

5 LECTURES L

D. 0'Sullivan delivered a ur:ln of :[l lectures on lnn‘l.qlw -ﬂ‘.

'High Energy Physics to nnu_ a
l.'hlh.- Gﬂ:nr and pm a
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A. W, l_. Jlnnh

Research hu_il.itnt







- 4f =

b) Meteorology

Routine observations of the meteorological elements were
continued throughout the year, autographic records tabulated and
the results published.

When the Meteorological Office moved their headquarters from
0'Connell Street the observations there ceased. A request had been
made to continue ours, taken on Leinster Lawn, as these are now the
only ones of a standard station in the city centre.

c) Gravity

A gravity survey was carried out at Pipemakers Gorse, south of
Birr, to delimit the extent of a clay pit being investigated by a
member of Trinity College Geology Department. The occurrence of
similar pocket deposits in the carboniferous limestone has been
postulated from the gravity survey results. Samples taken from the
locality have been investigated with the object of ascertaining
their origin and possible economic importance.

This site is of historic interest as it is reported to have been
the source for the refractory material used by Lord Rosse in the
construction of the blanks for the mirrors of his telescope.

d) Seismol ORY

The 4 station seismic network (DNET) had its first full year of
operation in 1979, Stations DMU, DCN and DKM are all recorded on
tape at DEM while DDE (Dunsink) is transmitted by telephone line to
Merrion Square, where it is displayed on a pen recorder, This allows
continuous monitoring and immediate measurements if necessary. The
magnetic tape at DEM is changed once a week. .

At intervals the tapes, by the kind permission of IGS Edinburgh,
are taken to Edinburgh and events are (a) transcribed onto analogue
library tapes and (b) digitized and written to digital tapes suitable
for processing on the Eclipse computer.

Readings from teleseismic and regional sources (mainly earth-
quakes) are sent on a regular basis to centres in the U.5. (N.E.I.S),
Strasbourg, (CSEM - the European seismic data centre) and the Inter-
national Seismological Centre in Newbury, U.K. Data are also
exchanged with other networks and enquiries concerning specifiec
events are dealt with as they arise. A good example of the latter
is the Carlisle earthquake series which Sstarted with a magnitude 5
event in the early hours of 26th December, Good recordings on the
network, supplemented by those from a temporary station at Malin
Head, have made an important contribution to the study of this
series as they provide good evidence that the major event was a
double shock. A magnitude 4.5 earthquake was followed 6 seconds
later by a magnitude 5 event. Most of the UK stations were so
close that the first event overloaded their recording systems and
prevented identification and measurements of the larger second event.

_—



The Malin Station, established with the permission of the
Meteorological Service, whose staff also assisted us greatly by
changing tapes, etc. is intended to be part of a long-term project
to measure delay terms, relative to the Dublin network, at sites
throughout the country.

The seismic vault at Carnsore Point was only completed at the
very end of 1979 and recordings should start in 1980.

All signals hﬂ Irish sources are being monitored on DNET
and the source positions and times are logged. Though the system
gain is very high and the threshold magnitude thus very low, no
Irish earthquakes have been definitely identified in the year.
Epicentres ot.-lll ‘events hln Mdﬂmﬂl in the Anglesea area

short ;pq::l.ud surface waves which some of them
lltlrt a pmjlct m- is being t-:hrtﬁuh; by







COMPUTER INSTALLATIONS

D COMPUTER INSIALLAZIVUS

J. C. Davies (Geophysics)
1. Elliott (As tronomy )

B. D. Jordan (Astronomy)
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NOTES TO THE ACCOUNTS

1. Accounting policies

(a) Oireachtas Grants-in-Aid: Income shown in &uw
as Oireachtas Grants-in-Aid is the m ﬂqlh w
in the period of the Azcount. o

(b) Furniture and e: Iq;-l.ﬂ
Equipment is written
incurred. : ' _
Publications: wm on Publications is m:ui
off in the period in which it is incurred.
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