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School of Theoretical Physics

Thirty-eight research workers from the universities or other institutes of research or
higher education (mainly in Ireland) were admitted as Research Associates of the School;
thirty-seven scientists from abroad visited the School during the year.

Mathematical symposia were held at Easter and at Christmas; twenty-seven seminars
were held at DIAS and joint seminars with other third level institutions took place.
Members of the School gave five lectures in Ireland. The statutory public lecture was
given at UCD by Dr John S. Bell, FRS.

The primary areas of research were theoretical particle physics and s.tatisll:iu:a]r mechanics,
members of the School published two books and sixty-one papers in scientific journals
and conference proceedings; they participated in twenty-eight conferences abroad.

School of Cosmic Physics

The School of Cosmic Physics is concerned with that branch of Physics which investigates
the order and structure of the universe around us. Currently there are three sections;
the Astronomy section based in Dunsink Observatory, and the Cosmic Ray and
Geophysics sections both based in 5 Merrion Square.

As well as carrying out its own programmes of observations on Ap and symbiotic stars
and theoretical studies in cosmology and statistics the Astronomy section continued to
provide modern facilities for optical observations to other Irish astronomers through the
La Palma Observatory in the Canaries. The tenth anniversary of the agreement allowing
access to the La Palma telescopes was celebrated during the year with a small exhibition.
The feasibility of using real time ‘image sharpening’ techniques in La Palma was
investigated in collaboration with UCG and other groups.

The successful arrival of the Phobos-2 spacecraft at Mars, and the several weeks of
measurements of particle fluxes in the Martian environment by the SLED experiment
which followed, were a good start to the year for the Cosmic Ray section. Analysis and
theoretical interpretation of the results previously obtained from the EPA experiment on
the Giotto mission to comet Halley continued as did preparations for the anticipated
retrieval of the LDEF spacecraft in 1990. A proposal for a large cosmic ray experiment
named ELISA was prepared in collaboration with thirteen European research centres and
submitted to the European Space Agency. Work on phenomena assocdiated with star
formation continued and formed the basis of proposals for observations with the Hubble
Space Telescope and the Infrared Space Observatory. Theoretical studies of particle
acceleration processes continued as did an investigation into the elemental abundancies
in the Magellanic clouds.
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EQUALITY OF OPPORTUNITY

Institute for Advanced Studies at its meeting of 31 May
the Government’s Policy Statement on Equality of
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Scholars:

Colin Ireland, Jitrgen Uhlich (to 30 September); Aidan Breen, Kaarina Hollo,
Ursula Marmé, Pidraig O Machéin, Sein Ua Suilleabhdin; Joseph Eska,
Karen Maund (from 1 October).

Research Associates:

Dr Michael Lapidge, Cambridge University; Dr Cathair O Dochartaigh,
Bangor, Wales; Dr Richard Sharpe, Oxford University; Dr David Dumville,
Cambridge University; Professor William Gillies, Edinburgh University;
Professor Eric P. Hamp, Chicago University; Dr Mdirtin Mac Conmara, MSC,
Dublin; Professor T. Arwyn Watkins, Swansea; Professor Geraint Gruffydd,
Centre for Advanced Walsh and Celtic Studies, Aberystwyth; Donald
MacAulay, Aberdeen University.

Visiting R rch Associate:

Dr Mark Scoweroft, University of Virginia (July - September).

2. RESEARCH AND EDITING

Professor Brian O Cuiv continued work on various linguistic, literary and
historical aspects of the Irish language and completed (i) the chapter on ‘Irish

language and literature - 1845-1921" for Volume VI of A New History of Ireland,
(ii) an article on ‘Dinnshenchas - the literary exploitation of Irish place names’ for

publication in Ainm Volume 1V and (iii) the first draft of ‘St. Gregory and St.
Dunstan in a Middle Irish poem on the origins of liturgical change’ for inclusion
in a volume on ‘St Dunstan and his times’ to be published by Boydell and Brewer,
Suffolk; he also read and corrected proofs of his article on “Vowel hiatus in Early
Modern Irish verse’ which is to be published in the Eric Hamp Festschrift. See also
§§7. 9.

Professor Mairtin O Murchii worked on dialects of W. Perthshire. A chapter

on Modern Irish was accepted for publication in The Celtic Languages (ed. M.
Ball). See also §§ 7, 9.

Professor Proinsias Mac Cana worked on (i) a number of topics in Welsh and
Irish syntax, (ii) an edition of Fled Bricrenn and (iii) on the Old Irish Immacallam
in d4 Thuarad. The following articles were accepted for publication: ‘Constituent
order in Welsh’' (in a volume on Constituent order in British and Welsh, ed. Erich
Poppe et al.); updating of Myles Dillon's article on ‘Celtic Religion' in the
Encyclopedia Britannica. See also §§ 7, 9.



Dr Pidraig de Briin worked on (i) catalogue of Irish manuscripts in Trinity
College, Dublin (with A. Nic Dhonnchadha): (ii) annotation of a list of Irish
Society’s Bible teachers; (iii) supervision and editing of catalogues of _Insh
manuscripts (National Library of Ireland; University College, Cork; Madlm-
Wisconsin, Harvard); (iv) copy-editing of electronic version of P. Russell Celtic
word-formation. An article entitled ‘Marbhna Eamainn Sionin’ was accepted for
publication in Eigse. See also §§ 8, 9.

Dr Fergus Kelly continued the preparatory work on The early Irish farm,
which is to be published in the Early Irish Law Series. As general editor of the
series he worked on Neil McLeod's edition of Early Irish contract law and Colin
Ireland’s Maxims of Flann Fina. An article entitled ‘Old Irish cirmaire’ was
accepted for publication in Celtica. See also §§ 7, 9.

Mr Rolf Baumgarten worked (with Siobhan Ni Laocire] on Bibliography of
Irish Linguistics and Literature, 1972— which is now computerised for screen user
and for providing printer’s camera-ready copy. He also worked on an edition of
In Lebor Gab4la and edited Scéala Scoil an Léinn Cheiltigh/Newsletter of the
School of Celtic Studies no. 3. Previously written and published (1968-) articles for
Kindlers Neues Literature Lexikon (1988-] were revised. He supervised (with
Siobhan Ni Laocire) FAS personnel and completed (with Brendan Teeling)
computerised indexes to Celtica vols 1-20. See also § 9.

Dr Malachy McKenna completed a draft edition of The Spiritual Rose which
was submitted to the Director for comment and continued the computerisation of
the typescript. Work on a register of School of Celtic Studies personnel progressed.
A draft article on the conjugation of the verb in East Ulster Irish was completed.
The following articles were accepted for publication: (i) ‘A textual history of The
Spiritual Rose’ (Clogher Record); (ii) ‘Historically-long stressed vowels in a
south-east Ulster text’ (Celtica). See also § 9.

Mrs Nessa Doran described NLI mss G 732 - G 773 and G 855 (which
consists of 61 notebook mss). An article entitled ‘Ceirdeanna na Scriobhaithe’ was

accepted for publication in Celtica 21.

Dr Colin Ireland’s preparation of an edition of Briathra Flainn Fina for the
Early Irish Law Series reached the final stages; research on cultural contacts
between Ireland and Anglo-Saxon Northumbria continued. He assisted with
editing future issues of Celtica and in the preparation of the Catalogue and price
list of Institute publications. An article entitled ""A coverchief or a calle™: the
ultimate end of the Wife of Bath's search for sovereignty’ was accepted for
publication in Neophilologus. See also § 7.

Mr Jargen Uhlich continued work on his doctoral thesis on the morphology
of Old Irish compound personal names. An article entitled '‘DOV(A)- and lenited
-B- in Ogam' was accepted for publication in Eriu 40, See also § 7.



Dr Aidan Breen continued work on an edition of Aileran Interpretatio
mystica ac moralis and commenced work on an edition of Synodus 1 Patricii from
two new manuscripts and new fragments of Gildas Epistolae and other material.
He began a new study of same for a projected monograph - the date, provenance
and authorship of the Pseudo-Patrician canonical materials. The following articles
were accepted for publication: (i) TDUMA (IAOYMAY', Celtica 21; (ii) ‘The text of
the Constantinopolitan creed in the Stowe Missal’, Proceedings of the Roval Irish
Academy 1990. See also § 7.

Ms Kaarina Hollo continued work on an edition of Loinges Mac nDuil
Dermait and prepared a short article on ‘A aingil, beir’ by Mael Isu Ua Brolchdin

for publication in Eriu 41. She co-edited Proceedings of the Harvard Celtic
Colloquium 6 and 7. See also § 7.

Ms Ursula Marmé worked on ‘Die Verbalcomposition im Altirischen’ for a
Ph.D. dissertation to be submitted to the University of Bonn. See also § 7.

Dr Padraig O Machain completed work on K. H. Jackson’s edition of Aislinge
Meic Con Glinne. See also §7, 9.

Dr Sein Ua Suilleabhéin’s work on the Irish-Latin index to Richard Plunket’s
Vocabularium Latinum et Hibernicum progressed. An edition of the bardic poem
“Torchoir ceol Cloinne Cathail’ with notes on musical references (jointly with Seén
Donnelly) neared completion. See also § 9.

Dr Joseph F. Eska studied the evolution of Celtic word order and related
matters for a forthcoming book. He worked on the so-called weak or dental
preterite in continental Celtic, Watkin’s Law and related matters with a view to
publication as an article. The following articles were accepted for publication: (i)
‘Syntactic remarks on the great inscription of Pefalba de Villastar’ (Bulletin of the
Board of Celtic Studies 37); (ii) Towards an integrated interpretation of the right
panel of the Franks Casket’, ANQ NS 3. See also § 7, 9.

Dr Karen L. Maund worked on the Irish Chronicles in (a) the British Library
ms Cotton Titus A xxv and (b) the Bodleian ms Rawlinson B 488. Transcription of
the former manuscript was completed. She read extensively on the historical
background and context of the annals. An article entitled ‘Fact and narrative
Eninthe Llandaff Charters’ was prepared for submission to the Journal of
Mediaeval Studies.
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7. EXTERNAL ACTIVITIES

Professor Brian O Cuiv conducted post-graduate seminars on Irish dialects
in St. Patrick’s College, Maynooth, on 8, 15 and 22 February; he visited Biblioteca
Apostolica Vaticana in Rome on 18 March and examined the Marianus Scottus
manuscript, Codex Palatino-Vaticanus no. 830; he attended the symposium and
meeting of the Council for Names Studies of Great Britain and Ireland in St
Andrew’s, Scotland, 31 March - 3 April; took part as Extern Examiner in the oral
examination of Padraig O Machiin for the Ph.D. degree in the University of
Edinburgh on 3 April; lectured on ‘Dinnshenchas - the literary exploitation of Irish
place names’ in the Queen's University of Belfast on 20 April; conducted a seminar
on ‘Filiocht na Gaeilge a chur in eagar - prionsabail oibre agus fadhbanna’ in
University College, Cork, on 10 May; attended the Second North American
Congress of Celtic Studies in Halifax, Nova Scotia, 16-20 August, and read a paper
on ‘Celtic Studies - an Appraisal’; attended Ceiliradh 150 bliain don Athair
Peadar O Laoghaire in Baile Bhuirne, 17-19 November, and lectured on ‘An tAthair
Peadar agus an aithbheochan'.

Professor Mairtin O Murch( contributed to a colloquium held in
Aberystwyth on 10 November for heads of Celtic Studies research centres.

Professor Proinsias Mac Cana lectured at Berkeley University and at the
Eleventh Annual Celtic Studies Conference, University of California, Los Angeles
on ‘Tradition and innovation in early Irish poetics’ (April); on ‘Genre and topic in
early Irish literature’ at the University of Marburg (June); on ‘Mythology and the
Mabinogi’ at the University College of Wales, Aberystwyth (July). He was elected
a Foreign Honorary Member of the American Academy of Arts and Sciences and
Member of Academia Europaea. As extern examiner he read the following doctoral
dissertations: The Three Romances and the Four Branches - their narrative
structure and relationsip with native Welsh lore, by Satoko Ito (University of
Wales); Untersuchung zu Stellung und Funktion temporaler Adverbialausdricke
in mittel i und alt-/mitteliri narrativen texten, by Erich Poppe
(Philipps-University, Marburg); The Noun Clause in Early Irish: a hi ical and
comparative study, by Ruairi Padraig O hUiginn (Queen’s University, Belfast).

Dr Fergus Kelly delivered the following lectures: (i) ‘Early Irish Law and
Society’ at the History Department, University College Dublin, during January; (i)
‘Early Irish law’ at the Law Department, University College Dublin, 23 February;
(iii) “Brehon Law’ at Saorollscoil na hEireann on 18 May and at Arbour Hill
Detention Centre on 26 June; (iv) ‘Life in ancient Ireland’ at St Columba’s College
on 9 September; (v) ‘War-cries and cries of grief in Irish and Welsh’ at the Centre
for Advanced Welsh and Celtic Studies, Aberystwyth, on 16 November; (vi) ‘Court
procedure and the réle of the judge in early Irish law’, Aberystwyth, 18 November.

Dr Kelly attended the Irish Conference of Mediaevalists held at Maynooth, Co.
Kildare, 13-15 July.
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(Moscow) 10 - 25 Aug., 4 - 15 Sept., H. de Vega (Paris) 18-29 May, Al Vuhﬂ,llre
{Leuven) 16-21 Mar.,, M. Winnink (Groningen) 28 Nov. - 15 Dec., A. Wipf
(Munich) 2-9 June, V.A. Zagrebnov [Dubna) 30 Oct. - 30 Nov.

2 GENERAL

International cooperation was again a prominent feature of the activities
of the school:

A workshop on Trends in Theories of Fundamental Interactions’, mmlvmg
sixty-six participants from overseas and from colleges in Ireland, was held in May.

Draft protocols on scientific cooperation with the Laboratories of Theoretical
Physics in two major research institutes in the Soviet Union (the Joint Institute for
Nuclear Research in Dubna and the Institute of Physics in Yerevan).

Two three-year contracts for research proposals involving cooperation with the
School were awarded by the US National Science Foundation (to the University
of Syracuse and the University of Notre Dame in theoretical particle physics and
to Louisiana State University, Baton Rouge, and the University of Michigan, Ann
Arbor, in statistical mechanics).

3 RESEARCH AND STUDY
Primary areas -:
3.1 Theoretical Particle Physics

Prof. L. O'Raifeartaigh's main thrust of research during the year was on the
reduction of the standard two dimensional conformally invariant Wess-Zumino-
Witten theory to other conformal field theories, in particular to Toda field
theories. The reduction yield a particularly simple derivation of the general
solution to the Toda field equations and a simple intuitive insight into the
nature of the so-called W-algebras proposed by Zamalochikov and realized in the
context of Toda theory by Gervais. This work was done in collaboration with Drs.
Balog, Fehér, Forgacs and Wipf. Earlier research on the centre of Virasoro algebras
with Drs. Gorman and McGlinn, and on the supersymmetry of the Dirac operator
for self-dual gauge fields with Drs. Fehér and Horvathy, was completed.
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Dr. M.P. Tuite continued his work on conformal field theory. He investigated
the Monster Module descaibed by Frenkel, Lepowsky and Meurman and its
Moonshine properties conjectured by Conway and Norton. He made considerable
progress by showing how these properties can be understood in terms of orbifolds.

In addition to his work on Kac-Moody and Virasoro algebras, Dr. Gorman
collaborated with Profs. Spearman and Ciulli on a maximum entropy method for
image reconstructions.

Dr. Dabrowski investigated quantum groups, exactly solvable models and the
Wess-Zumino-Witten model.

Dr. Tchrakian continued his work on the construction of localized instantons
(with Dr. O'Brien) and their applications (with Dr. Savvidy). He completed his
work with Prof. Ma on generalized self-duality and on classical solitons. He
began work on generalized Skyrme models in arbitary dimensions with Drs.
Kerner and Manton and on the quantization of localized solitons with Prof.
Muller-Kirsten.

In addition to his work on the reduction of Wess-Zumino-Witten theory, Dr.
Fehér worked on supersymmetric quantum mechanics.

Dr. M.]. Tuite continued his study of thermal field theories, in particular
applications of the field-theoretic functional Schrodinger picture. He also began a
study of the Vilkovisky-DeWitt effective action and its use in quantum field
theories.

Dr. O'Connor continued his study of finite-size effects. Recent results concern
the crossover from 4 - € -dimensions to 3 - € -dimensions when S' is contracted
to a point. He also investigated higher dimensional knots via path-integrals,
q-deformations of groups and the implications of his work for statistical
mechanics.

3.2 Classical Statistical Mechanics

Prof. McConnell continued his studies of nuclear magnetic relaxation and of
Poley absorption in liquids. He investigated, with Prof. Burshtein, the
consequences of non-instantaneous molecular collisions.

Drs. Buffet and Pulé continued their investigation of the dynamics of
polymers.

Prof. Scaife worked on problems concerned with dielectrics and ferrofluids.
He was also involved in editing Vol IV of Hamilton's collected works.
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3.3 Quantum Statistical Mechanics

Prof. Lewis continued his investigations of models of an interacting boson gas
using the Large Deviation Principle. The work was done in collaboration with Drs.
van den Berg, Pulé and Dorlas. The main achievements were the proof that the
free boson occupation measure satisfies a Large Deviation Principle and the
construction of a functional which discriminates between atomic and continuous
measures. Using these results, the work on the Huang - Yang- Luttinger model
was completed. New results were obtained on some perturbed mean-field models.
Together with Prof. Suhov, the group studied Gaussian domination and reflection
positivity in lattice models of a boson gas. Prof. Lewis, Drs. Dorlas and Pulé
began work with Dr. Zagrebnov on a B(S-type model of an interacting boson gas.

In addition to his work on models of an interacting boson gas, Dr. Dorlas
continued his work on soluble models and on renormalization-group theory.

Dr. Werner pursued two main lines of research: he continued his work with
Dr. Raggio on equilibrium properties of mean-field systems and extended it to the
study of the dynamics of such systems with Dr. Duffield and Prof. Roos; he began
the study of finitely correlated states on quantum spin chains with Drs.
Nachtergaele and Fannes.

Profs. Ford and O’'Connell continued their collaboration with Prof. Lewis
under the NSF International Programme on applications of the quantum Langevin
equation. Prof. Ford and Dr. Raggio investigated tunneling in a spin-boson model.

Dr. Duffield’s research was in quantum statistical mechanics and mean-field
dynamical semigroups.

Dr. Buffet worked on the dynamics of polymers.
3.4 Quantum Theory and Quantum Electronics

Dr. Conneely’s main field of research was in atomic physics.

~ Dr.Garavaglia worked on chaotic beam dynamics and quantum limits. He also
investigated photon and gluon radiation from interacting beams, and squeezed
chaotic quantum states.

~ Dr. Heffernan’s main field of research was nonlinear physics. In particular, he
investigated problems concerning lasers, nonlinear optics and quantum electronics

Dr. Houston worked on the operator ordering problem for gauge invariant
quantum models.

Dr. Solomon'’s main areas of research were quantum optics, Lie algebras in
condensed matter physics and superalgebras in condensed matter physics.
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5 ACTIVITITES OUTSIDE IRELAND

Prof. Lewis attended a conference on Probability Theory and its Applications,
University of Edinburgh, 9-14 April. He attended a symposium on Mathematical
Physics in the University of Groningen, 2-4 October. He partidpated in a
Conference on Diffusion Processes and Related Problems in Analysis at North
Western Univ., Evanston, 21-28 October and visited the Univ. of Michigan, Ann
Arbor, 29-31 October, for discussions with Profs. Ford and Conlon. He visited the
Free University of Berlin for five days in December. Prof. Lewis, Drs. Dorlas and
Pulé visited the Joint Institute for Nuclear Research, Dubna, USSR, 22 May- 8 June,
under the exchange agreement and collaborated there with Drs. Zagrebnov and
Priezzev. They participated in a Conference on Quantum Models of Statistical
Mechanics: Rigorous Results. Details of lectures given are set out in Section 5.1.

Prof. O'Raifeartaigh attended the 3rd. Regional Conference on Mathematical

Physics, Islamabad, Pakistan, 13-20 February, the 3rd. Adriatic Conference on
Particle Physics, Dubrovnic, Yugoslavia, 1 1-17 June, and the Conference on Geom.
and Topological Methods in Mechanics, Calgary, Canada, 21-23 June.
He also attended the Summer School for Science Graduates, European, at the
University of Ghent, Belgium, 20-25 August. He visited the University of Calgary
from 26-30 June and held a visiting professorship at the University of Zurich
during November and December. Details of lectures given are set out in Section
5.1.

Prof. McConnell attended the Third Chianti Workshop on Magnetic Resonance
entitled ‘Nuclear and Electron Relaxation’ at San Miniato, Italy, 28 May -2 June.
Here he had discussions, with Prof. L. Banci (Florence) and Prof. C. Luchinat
(Bologna), on nuclear and electronic relaxation and with Prof.L. Salikhov (Kazan,
USSR) on the treatment of nonadiabatic terms in the formalism of quantum
electrodynamics and nuclear magnetic resonance.He visited the departments of
physics and of electrical engineering of the University of Pavia. He also attended
the VII Annual Conf. of the European Molecular Liquids Group on ‘Statistical
Mechanics of Chernically Reacting Liquids’, 11-15 September at Novosibirsk. He
visited the Organic Chemistry Institute at Irkutsk. He had discussions with Prof.
V.1.Gaiduk (Moscow) on the physical significance of finite molecular collision
times and with Prof. V.A. Zamkov (Leningrad) on dielectric theory.

Dr. Dolan attended the Conference of the U.K. High Energy Physics Institute,
University of Durham, 21 August - 1 September.

~ Drs. Gorman, Fehér and Balog attended the conference of the U.K. Institute for
High Energy Physics, Durham, 26 August - 2 September. Dr. Gorman visited
Montpellier, France under EOLAS/CNRS exchange agreement, 20 April - 21 May,
which included a brief visit to University of Mainz, West Germany. He also visited
Notre Dame, Indiana for discussions with Prof. W. McGlinn in December. Dr.
Balog participated in the Karpacz Winter School, Karpacz, Poland, 20 February -
5 March and also attended the Rutherford Lab. Annual Conf. Oxford, 17-20
December. He also attended the 3rd. Hellenic School on Particle Physics, Corfu as
an invited speaker.
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Dr. Burzlaff attended the Differential Equations Meeting in Dublin, 22-25 May
and the 4th. ECMI Meeting on Industrial Mathematics, St. Wolfgang, 29 May - 2
June.

Dr. Fehér attended a Conference on Symplectic methods in physics, CIRM,
Marseille, France, 15-19 May, and the 10th. UK Institute for Theoretical Physics,
Durham, England, 26 August - 2 September. He also attended, with Dr. M.P.
Tuite, the Cosener's House weekend workshop of conformal field theory,
Abingdon, Oxford, 25-26 November. Drs. Fehér and O'Connor attended the
Annual Rutherford meeting on particle theory, Abingdon, Oxford,18-20 December.
Dr. Fehér was invited for discussions to DAMTP, Cambridge, 4-8 December.

Dr. Garavaglia attended a conference at UT Austin in December. He also
attended the International symposium on the SSC, Miami, 13-20 March and The
American Physics Sodety Meeting, Washington,DC, 15-20 April.

Dr. Lynch attended the European Geophysical Society, General Assembly,
Barcelona, Spain, 13-17 March, the Inter. Assoc. of Meteorology and Atmospheric
Physics, Scientific Assembly, Reading, England, 31 July - 10 August, and the
Conference on Numerical Weather Prediction, Oslo, Norway, 28-31 August.

Dr. Solomon visited Technion, Hafa, Israel, 11-26 March, and the University
of Oxford 10-14 July.

Dr. Goldsmith visited the Universitat Essen GHS for three weeks in February.
He was co-director of an EC sponsored workshop at Yarmouk Univ., Irbid, Jordan
from 15 March -1 April on Algebra and Applied Mathematics. He attended the
Conference on Abelian Groups, Math. Forschinginstitut, Oberwolfach in June.

Dr. McCrea was an invited lecturer at the First Brazilian School of Computer
Algebra, Rio de Janeiro, 5-11 August.

Dr. Conneely attended the 16th. Inter. Conference on the Physics of Electronic
and Atomic Collisions, New York, 26 July - 1 August.
5.1 Seminars, Lectures and Courses given abroad:

Prof. Lewis:

Lectures: The large deviation principle and some models of an interacting boson
gas (Edinburgh Conf.)

Rigorous results on boson condensation: a review (Dubna Conf.)

Asyrnptuticsnfupuaturtrmarndﬂaelamedm&mpﬁmiph
(Evanston Conf.)

Seminar: Thela.rgedeviatinnprimiphinmﬁsﬂmlmechaniﬂibept.nl
Mathematics, Univ. Michigan,Ann Arbor)
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Review Lectures:

Prof. L.O'Raifeartaigh (DIAS): Kac-Moody algebras.
Prof. P. Boulanger (Brussels):
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Prof. ].T. Lewis (DIAS):
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N. Gorman, L. O’Raifeartaigh, D. Williams, & W. McGlinn:

* A unified approach to the computation of central terms in Kac-Moody and
Virasoro algebras. Inter J. Mod. Phys. A. 4(1989)1235-1255.

D.M. Heffernan, ]. O’Gorman, BJ. Hawdon, & ]. Hegarty:

* Feedback induced instabilities in external cavity injection lasers. Electronics.
Lett. 25(1989)114-115.

* Frequency locking and quasiperiodicity in a modulated external cavity
injection laser. J. Appl. Phys. 66(1989)57-60. _
Frequency locking, quasiperiodicity and chaos in modulated external cavity
injection lasers. Coherence and Quantum Optics, ed. ]. Eberly, L. Mandel and E.
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2. RESEARCH WORK (Astronomy and Cosmic Rays)
2.1 Instrument Science

211 Image-sharpening Methods

R.M. Redfern, UCG, M.N. Devaney, 1. Elliott

In a consideration of the theory of atmospheric turbulence, it has been estimated
that centroiding of images with short exposures can lead to a gain in resolution
of a factor of two. A further gain is possible if image-selection is carried out,
provided the aperture used is matched to the seeing, as represented by Fried's
parameter. The re-centering and selection will cover fields of size not exceeding
30 arcseconds. Numerical simulations have been carried out to confirm these
conclusions. Extensive tests of the methods of focussing and of image-sharpening
were carried out using the GHRIL laboratory fadility of the Herschel Telescope
and equipment modifications were incorporated. In June, the equipment was
used on the central stars of planetary nebulae in conjunction with J. Phillips
(Queen Mary College, London). During the same period exposures were made
on the central regions of the globular cluster M15 and achieved images down to
0.4 arcseconds over a 30 arcsecond field.

In collaboration with ].C. Dainty of Imperial College, London, examination of the
possible use of a new detector, PAPA, and storage of data on optical disks
(WORM) has begun. Extension of similar equipment as a stellar coronograph is
being investigated.

2.1.2 Nuclear Track Detector Response Studies

A. Thompsen, D. O'Sullivan, J. Daly with C. Domingo et al (Universitat
Autdtnoma de Barcelona).

Fundamental studies of the track response of polycarbonates to the passage of
ultra heavy nuclei continued with emphasis, this year, on short term (less than
100 days) latent track evolution at various temperatures. It was established that
no significant evolution occurred in the interval 10 to 100 days after exposure, for
temperatures in the region -70°C to +25°C, implying that latent track stability was
reached within 10 days. For temperatures above 25°C latent track annealing was
observed.

A new set of seventeen independent exposures of detector stacks to relativistic
beams of ultra heavy ions (1040 MeV /N gold nucdlei and 960 MeV /N uranium
nuclei) was carried out during November at the Lawrence Berkeley Laboratory
Bevalac in California. The objectives were to investigate (a) the temperature
dependance of very short term (less than ten days) latent track evolution using
newly assembled polycarbonate stacks and (b) long term (order of years)
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evolution by re-exposing existing stacks which have been stored in controlled
environments. These two areas of investigation are directly relevant to the
planned analysis of Ultra Heavy Cosmic Ray Experiment detector stacks on the
LDEF Spacecraft (See Section 2.5.1) which is scheduled for retrieval in early 1990.

2.2 Solar System and Heliosphere

221 Giotto Mission to Comet Halley
The Energetic Particle Analyser (EPA) Experiment

D. O’Sullivan, A. Thompson with S. McKenna-Lawlor (SPCM) and MPAe,
ESTEC

Analysis of the electron and ion data obtained by EPA during the Giotto
encounter with Comet Halley has continued. Intensity spikes cbserved in the
inbound particle data, when correlated with magnetic measurements, provide
evidence of sporadic field line merging on the sunward side of the comet.
Outbound, in addition to a possibility of acceleration due to field line
reconnection, indications have been found close to the bow shock that the shock
drift process combined with the first-order Fermi mechanism could have been
operative in accelerating particles. At distances greater than 10° km downstream
of the shock, the second-order Fermi effect may be invoked as a contributor to
the observed particle energies. Anisotropies in the data recorded at the inbound
and outbound bow shocks suggest a preferential escape of particles from the
outbound shock. Quasi-periodic variations of cometary ion fluxes observed
inbound and outbound by EPA are complementary to energetic partide
measurements made aboard the Vega-1 spacecraft and may be attributed to a
spin modulation of the outgassing rate of the comet’s nucleus.

222 Phobos Mission
The Solar Low Energy Detector (SLED) Experiment

D. O'Sullivan, A. Thompson, B. Jordan with S. McKenna-Lawlor (SPCM) and
MPAe, KFKI, IKI

The second SLED instrument aboard the Phobos-2 spacecraft continued to
function normally during the approach to Mars. On 29 January, Phobos-2 was
transferred from the Earth-Mars trajectory to an elliptical equatorial orbit of Mars.
Four elliptical orbits with a closest approach of about 850 km to the Martian
surface, and a period of 79 hours, were completed. After one further
intermediate orbit the spacecraft was transferred to a circular orbit with an
altitude of approximately 6300 km and a period of 8 hours. Two further
modifications were made on 7 March and 15 March, in order to match orbits with
the Martian moon Phobos. Then, on 27 March, after 114 circular orbits of Mars
had been completed, ground control of the spacecraft was lost. However, the
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234 Ap Stars
L. Elliott, with T. Kreidl et al.

The co-ordinated observing campaign of the Ap star 21 Comae organised from
Lowell Observatory, Arizona, was concluded. The campaign involved eleven
observers at eight sites over a five-year period and yielded a total of 210 hours
of measurements, including 16 hours from the Kapteyn telescope on La Palma.
The results indicate that 21 Comae has a double peaked light curve with period
2.00435 days and a peak-to-peak amplitude variation of 0.03 mag. in b, which is
attributed to rotation. No evidence for short-period variability was obtained.

235 Symbiotic Stars
P.A.Wayman

Using the Queen's University Belfast Echelle Spectrograph on the Kapteyn
Telescope, the emission line profiles at H-alpha and in other spectrum lines of
some ten symbiotic stars were intensively observed over a period of one week in
July in order to register potential rapid changes in the profiles corresponding to
material movement in the vicinity of the emission areas.

2.4 Interstellar Material

2.4.1 Supernova Remnants
L.O'C. Drury, with MPIK

The work on simplified models for the dynamical evolution of supernova
remnants, including the effect of cosmic ray acceleration, was completed and two
papers submitted for publication. Work was begun on discussing the plasma
physics assumptions inherent in the simplified model approach.

242  Acceleration Theory
L.O'C. Drury, P. Duffy

Work was begun on a more detailed theory of time-dependent shock acceleration
and of the effects of finite curvature of the shock front. The aim is to have a
sound analytic theory of test particle acceleration in realistic systems which can
be used to calculate the location and approximate shape of the upper cut-off to
the accelerated particle spectrum.
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With Poetzel (MPIA) and Mundt, a survey has been undertaken for optical
evidence of mass loss from high-luminosity pre-main-sequence objects, in
particular Herbig Ae/Be and FU Orionis stars. Of nearly 30 such objects, 10 have
been shown to possess jets and /or Herbig-Haro objects. Those with jets include
one of the largest systems known, Z CMa, 3.5 pc in size, and several with high
(500 km/s) velocities. These jets from high luminosity sources resemble those
from young stellar objects (YSO's) as regards Mach numbers, shock velocities,
and morphological appearance, but they have larger radial velodities and much
higher mass-loss rates.

With Zealey (Wollongong), Williams (Edinburgh), Sandell (JAC) and Taylor (New
South Wales), shocked molecular hydrogen in the vicinity of YSO's with optical
outflows has been investigated. It was shown that H, emission is cdlumped on the
same scale as the optical line emission. Virtually all of the emission was found
to be associated with HH objects marking ‘working surfaces’ of jets. In one case,
H, emission was found near a jet (the HH1/HH2 system), probably as a result
of entrainment.

A proposal in collaboration with Dyson (Manchester), Falle (Leeds), Innes
(Heidelberg), Mundt and Raga (Canada), to observe stellar jet formation using
meHubeeSPaneTe]esmpewasmpwdaspannfmeGmualﬂbsuwr
programme.

232  Star Formation
L.O'C. Drury, S. Russell and T.P. Ray

A proposal on low mass star formation has been formulated for the Infrared
Space Observatory (1SO).

233  Stellar Flare Statistics
T. Kiang

Discovery of four nearly equally spaced flares in 144 minutes in the binary star
YY Geminorum by the group of observers of stellar flare phenomena at Armagh
Observatory and their collaborators was the subject of investigation of apparent
periodicity occurring in a random series of events. With n + 2 events, a
representation by an n-dimensional tetrahedron-analogue showed that the
probability of a more regular pattern than an observed pattern could be estimated
from a volume specified within such a representation. The results were described
at colloquia in Strasbourg and in Ireland.
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A numerical scheme was developed and implemented to study the acceleration
nfpa.niduatplaneshnckfmmsinmecasewheremereacﬁnnnfmepa:ﬁdﬁ
on the flow cannot be ignored. The hydrodynamic equations are solved using an
explicit Godunov method and the particle transport equation is solved implictly
using a tridiagonal solver. A hierarchical grid in space and time is used to
improve the efficiency of the program.

2.5 Cosmological Data

251 LDEF Mission
The Ultra Heavy Cosmic Ray Experiment (UHCRE])

A. Thompson, D. O'Sullivan, ]. Daly with C. Domingo (UAB), K.-P. Wenzel
(ESTEC) and V. Domingo (ESTEC)

High levels of solar activity significantly increased the LDEF orbit decay rate,
which reached 0.8 km per day by the end of the year. The current best estimate
for re-entry into the Earth's atmosphere is 8 March 1990 and the estimated critical
deadline date, beyond which LDEF retrieval would be impossible (240 km
altitude limit), is 28 February 1990. The current (31 December 1989) LDEF altitude
is 320 km. The latest space shuttle manifest schedules LDEF retrieval during a ten
day mission by Colombia (STS-32) with launch on 8 January 1990. The extended
exposure time of the UHCRE detector stacks (5.8 years) will result in a greatly
enhanced yield of cosmic ray data. In particular it is expected that the world's
first statistically significant sample of actinide nuclei will be obtained.

252 Magellanic Cloud Abundances

5. Russell

With Dopita (Mount Stromlo & Siding Spring Observatories) the first consistent
abundance analysis of both HII regions and supermova remnants in the
Magellanic Clouds were obtained from detailed modelling of medium resolution
spectra extending from 300 to 1100 nm. It was found that there was essentially
no zero point error between the low mass abundance scale from the HII regions
and the high mass scale of the supergiants. It was suspected from the data that
element abundances relative to iron in the Clouds are more closely related to our
local interstellar medium (ISM) than to the sun itself. If this is the case, the sun

ml.utula‘:ve formed in a different environment from that in which it is now
situated.

A further detailed investigation, concerning the heavier elements in the
Magellanic Clouds, reveals that the s-process has been as effective there as in the
local ISM up to atomic number 40 in the SMC and up 56 in the LMC. For higher
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Z than these, the pattern of abundances is, however, consistent with a purely
r-process origin, and inconsistent with any contribution from the s-process.

253 ELISA Pro 1

L.O'C. Drury and A. Thompson

A consortium of scientists from thirteen European research centres, headed by
DIAS, prepared a proposal to the European Space Agency for the next medium
<cale mission (M2); the final editing and printing of the proposal was carried out
in Dublin. Named ELISA (European Large lonization Spectrometer for
Astrophysics), the proposal is to launch a large (40 tonne) calorimeter surrounded
by position-sensitive charge-determining modules into Earth orbit, using the
heavy launch capabilities of the Soviet Union ina co-operative ESA/IKI mission.
This experiment would determine charge-resolved energy spectra in the
mysterious “knee” region of the spectrum (10'*~10"eV) and make a fundamental
contribution to cosmic ray studies. It could also open a new window in gamma
ray astronomy by carrying out an all-sky survey for gamma rays in the region
10"'=10"%V, several decades of energy higher than any other currently planned
mission.

2.54 The Horizon Problem

T. Kiang

A start has been made to construct more informative and more precise diagrams
for illustrating the horizon problem in cosmology. The range of reference is
widened from a single event, the emission of the microwave background, to the
entire set of all observed events at present, and the unspecified axes in a
well-known diagram of light cones are identified.

3. RESEARCH WORK (Geophysics)

3.1 Gravity

T. Murphy, P.W. Readman with staff of Hamburg, Plymouth and Galway.

Preparation of the 1:126,720 scale series of gravity maps continued. T. Murphy
reviewed the onshore gravity and magnetic fields in a paper given at the
Workshop in Galway on the Deep Geology and Geophysics of Ireland and its
Continental Margin at the end of October.

P. andman, with Hamburg co-authors, presented the COOLE/HOGS offshore
gravity map at the same Workshop. Geological models for two profiles were
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derived: (i) from Donegal Bay into the Rockall Trough and (ii) along an EW line
at 52.3 N through an elongated closed gravity low. Profile (i) was consistent with
the RAPIDS seismic structure and indicated that the margin is in overall isostatic
equilibrium. The low off Co. Clare was modelled as a deep sedimentary basin
(10 km) but there is, as yet, no seismic data to confirm this result.

P. Readman worked with M. Ford and C. Brown on an analysis and tectonic
interpretation of gravity data over the Variscides of South West Ireland. The
results were presented at the Galway Workshop.

32 Meteorology
K. Bolster

Limited measurements continue to be carried out at Leinster Lawn and on the
roof of 5 Merrion Square on weekdays, with readings for other days being taken
from the hydrograph, thermograph and rain recorder. Readings are given once
a week to the Meteorological Service by telephone and monthly returns of
temperatures and rainfall are made on standard forms. Archival and current
records remain available to interested enquirers, students, etc.

3.3 Seismic Work
3.3.1 The Seismic Network
K. Bolster, C.M. Horan, A.W.B. Jacob, G. Wallace

Two of the stations are now closed, DDK and DKM. The closure is not
necessarily permanent as the existing DNET stations (DLE, DCN, DMU) and the
ENET stations (ECP, ECB, ETA) are in different geological environments and
work best when treated separately. As three stations is the minimum number
required for reasonable source location, there is no redundancy in the data
provided by either group. One or two extra stations would be advantageous.

There was only one small earth tremor in Ireland in 1989. This occurred between
Enniscorthy and New Ross on 28 July. The Irish Sea was less active than in 1988.
In March the Piper Alpha platform wreckage was demolished in the North Sea
and in April a large Second World War mine was destroyed in the Firth of Clyde.
Both were recorded and provided signals from known positions. Notable
overseas events included a very large rock-burst in an East German mine in
March (magnitude 5.7), the largest event of the year near the Macquaire Islands,
south of Australia (magnitude 8.0) and the destructive earthquake on 18 October
in northern California, with a magnitude of 7.0.



M. Ritchie (BGS, Edinburgh) visited the Geophysics Section in December and a
joint study of the Irish Sea events has been initiated. There is now enough data
collected to make an evaluation of the source mechanisms worthwhile. Data
from both the British and Irish networks will be used.

3.32 Celtic Onshore-Offshore Lithospheric Experiment - COOLE

B.M. O'Reilly, A.W.B. Jacob, P.M. Shannon

The North Celtic Sea Basin interpretation work was continued. The thermal and
rheological properties of the earth’s lithosphere are important in determining its
response to extensional deformation associated with plate tectonic movements.
Models which predict the rheological properties of the crust, based on measured
heat flow data, have been developed. These imply a relationship between the
thermal and rheological structure of the lithosphere which can further be related
to the age, thickness and mean P-wave velogty of the crust and the onset of
reflectivity in the lower crust. Computer modelling has proved successful in
explaining the gross seismic structure of the North Celtic Sea Basin. The regional
implications of the model are more speculative.

333 Lower Lithospheric Studies and ILIHA (Iberian Experiment)
C.J. Bean, A.W.B. Jacob, T.A. Blake, K. Bolster, CM. Horan, G. Wallace

Further developments in this work were described in papers given at the EGS
meeting in Barcelona in March and at the Galway Workshop in October. The
models, and the mechanisms by which they are derived, explain the observations
well. The ILIHA project, which is part of the European Geostraverse, was carried
out in September/October 1989 and was specifically designed to study the
lithosphere under a cratonic unit which moved substantially during the opening
of the Bay of Biscay. It is thus likely that lower lithospheric features, like those
observed elsewhere, will be found and will provide a test for the DIAS models.

The Geophysics Section brought 20 seismic stations to Spain. The four staff who
travelled with them operated four field groups, each with 5 stations and one
Spanish student to assist with the deployment and language problems. The
equipment worked very well and, from that point of view, the experiment was
a useful preliminary run before the Kenyan experiment (due to take place early
in 1990). Due to problems experienced by the Spanish Navy, not all the seismic
shots were fired. Preliminary evaluation of the data gathered so far should be
complete by the autumn of 1990.



3.3.4 Seismic Project in Kenva - KRISP

A.W.B. Jacob, C.M. Horan, G. Wallace

The Research permit for KRISP was issued in June 1989 and the fieldwork for the
seismic refraction part rescheduled for January/February 1990. B. Jacob took part
in a number of detailed planning meetings in the summer and early autumn. He
also took part in seismic source trials in Kenya in September. G. Wallace and C.
Horan further developed and shock-proofed the DIAS seismic equipment. Very
high temperatures and rough treatment were to be expected in Kenya. The
equipment was flown from Frankfurt to Nairobi in December as part of a large
KRISP consignment. Equipment from many other sources, including the US
Geological Survey, also arrived in Kenya in December.

335 GEOTWIN

A.W.B. Jacob, C.J. Bean, T.A. Blake with University of Karlsruhe

The main progress in this project arose from visits by K. Stammler and M.
Fritzsche. A Seismic Handler for the display and analysis of seismic data was set
up by K. Stammler on the Vaxstation 2000. This achieved one of our main
targets in GEOTWIN and provided a system into which existing programs could
be incorporated. M. Fritsche helped to implement a program for generating
synthetic seismic sections for anisotropic structures.

336 RAPIDS - Seismi ile W Irel

A.W.B. Jacob, P.M. Shannon, C.J. Bean, T.A. Blake, K. Bolster, C.M. Horan,
H. Walls, with University of Hamburg

The data were very quickly digitized in Hamburg during January and February.
Preliminary interpretation was carried out in early January in DIAS. This was
followed by more detailed work in both Hamburg and DIAS in the late spring
and early summer. As the model developed, data and interpretations were
presented at the Joly Colloquium in April, at the European Assodation of
Exploration Geophysicists (EAEG) Meeting in Berlin at the end of May, and at
the Galway Workshop in October. Two papers on the preliminary results and
interpretation have been submitted for publication.

Interesting results from RAPIDS include:
(i) The Rockall Trough is underlain by continental crust, albeit significantly

thinned, along the RAPIDS line. This crustal continuity extends to the Hatton
Bank and some, as yet, undetermined distance beyond.
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southern Hatton-Rockall Basin some 3 km. Preliminary analysis suggests the
presence of Tertiary and older sediments. These display lateral variations and
interesting fault-related structures are detected in the data.

The success of RAPIDS has led to a new RAPIDS-2 project which is due to take
place in the summer of 1990. The RAPIDS-1 line will be extended over the
the centre of the Rockall Trough from just north of the RAPIDS-1 line towards
the mouth of the Trough to the south. ' i B e A
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T.A. Blake, A.W.B. Jacob with other Geophysics staff
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43 Servo Motor Drive

B.D. Jordan
mmnj:mﬂmwiﬂ:ﬂuwndmdhmcumwﬂiw.
a general purpose DC servo motor ller and drive system has been
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entitled ‘A National Data Analysis Fadlity for La Palma and the
Telescope’, a Sun SPARC Station has been installed, capable of rapid
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6 HISTORY OF ASTRONOMY

6.1 Grubbs of Dublin

P.A. Wayman

Collection of material relevant to the history of the instrument makers Thomas
and Howard Grubb revealed the existence of some eighty photographic negatives
dating from c. 1859, produced by the waxed paper process and attributable to
Thomas Grubb. These negatives were in first class condition and represent an
unique collection.

The historical antecedants, from Denmark and N. Germany, to the Grubbs of
Ireland were traced by other material as far back as the tenth century A.D.

6.2 Telescope by Alvan Clark
I. Elliott

The erstwhile existence in Ireland of an important 19 am. lens made by Alvan
Clark and used by W.R. Dawes, W. Erck and W.H.S. Monck, has been traced as
far as possible but the lens itself, which was regarded as one of Clark’s best small
lenses, having been used by Erck in Ireland to verify the discovery of the Mars
satellites Phobos and Deimos, appears to have been lost. Literature references
have been collated for inclusion in a Clark monograph by D.J. Wamer of the
Smithsonian Institution.

7 LA PALMA OBSERVATORY

7.1 General

Membership of the Advisory Committee for the La Palma Project remained
unchanged during 1989. The committee met twice and provided reports to the
Governing Board, including recommendations on the allocation of travel funds
for observing work. It was unable to allocate any funds for the period March to
August 1990 (Semester R), due to a current high level of allocation.

Professor B. McBreen (UCD) has been appointed to the U.K. Panel for Allocation
of Telescope Time and will act as observer for Ireland at most meetings of that
Panel. Dr RM. Redfern has joined the GHRIL (Groundbased High Resolution
Imaging Laboratory) Instrument Committee; he continues as a member of the La
Palma Users Committee and the GHRIL Users Committee.

Dr Charles Jenkins and Mr Michael Morris, both of the Royal Greenwich
Observatory visited Dublin in February for discussion of matters of mutual
interest in the area of instrumentation for La Palma.
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22 December M.N. Devaney, ‘Application of a modified Wiener Filter
to photon-resolved images’ (A contribution to the December
Mathematical Symposium of the School of Theoretical Physics).

8.3 External Lectures

P.A. Wayman and L. Drury contributed to Maths Course 444 for Senior and
Junior Sophister students at Trinity College, Dublin, during the Hilary Term on
“Topics in Stellar Physics’ and “The Interstellar Medium' respectively.

. Elliott gave a course of 16 lectures on ‘Introductory Astrophysics’ to Junior
Sophister students in honours physics in Trinity College in the Michelmas Term
and eight lectures in the Hilary Term.

T.P. Ray delivered a course of lectures on Plasma Astrophysics to final year
Physics students at Trinity College during the Hilary Term.

1. Elliott gave a course of ten lectures on ‘Astronomy Today' to extra-mural
students in U.C.D., Spring 1989.

D. O'Sullivan presented a series of eight lectures on Cosmic Rays to sophister
students at Trinity College Dublin.

D. OSullivan presented a talk on the DIAS-ESTEC experiment at the NASA
LDEF meeting in Williamsburg, Virginia.

B.M. O'Reilly, with A.W.B. Jacob and P.M. Shannon, presented a paper ‘Seismic
studies of the crust in the North Celtic Sea Basin - structural implications’, at the
U K. Geophysical Assembly at Egham, Surrey, 29-31 March.

C.J. Bean and A.W.B. Jacob presented a paper ‘Seismic evidence for large-scale
decoupling in the lower lithosphere’ at the European Geophysical Society
meeting, Barcelona, 13-17 March.

T.P. Ray, with ]. Dyson (Manchester), organised a one-day ‘Specialist Meeting’
of the Royal Astronomical Society in London on 12 May on the topic ‘Outflows
from Young Stars'. Ray delivered a review paper on stellar jets at the Santa Cruz
Workshop on star formation and similar papers were presented to the Low Mass

StaEFﬂrmatim Workshop of the European Southern Observatory at Garching,
FRG.

B.M. O'Reilly spoke on ‘Seismic studies of the North Celtic Sea Basin’ at the Irish
Geological Association Annual Meeting at Belfast, 25-26 February.
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A.W.B. Jacob gave an invited lecture on ‘Anisotropy in the lower lithosphere’ to
the Geophysics Institute of ETH, Zurich, on 8 June. At a ‘Lough Beltra’
Workshop at Galway, 5 - 6 April, he spoke on the RAPIDS project and members
of the Geophysics Section presented six papers, and joined in two oﬂlers_. ata
Workshop in Galway, 28 - 30 October, on ‘Deep Geology and Geophysics of
Ireland and its Continental Margin'.

L.O'C. Drury spoke on ‘ELISA - a proposal for a very large cosmic ray space
experiment’ at the MPI f. Aeronomie, Lindau, on 17 July, on ‘Cosmic Ray
production in supernova remnants’ at MPI f. Astrophysik, Munich, on 10 August,
and on ‘Teilchen Beschleunigung und die dynamische Entwicklung von
SN-[berresten at the Astronomische Institute, Bonn, on 13 October.

P.A. Wayman attended the General Congress of the International Union for the
History and Philosophy of Science in Hamburg and Munich, 1 - 9 August, and
spoke on ‘Phase and power requirements for electrical pendulum and dock
control’. He also spoke on “Thomas Grubb, telescope maker and banknote printer’
at a Symposium on the History of Technology, Science and Society, at the
University of Ulster, Jordanstown, 11 - 14 September.

A.W.B. Jacob and ]. Makris (Hamburg) gave invited papers on ‘Seismic structure
on-shore and off-shore Ireland’ at the Joly Colloquium, TCD, 25 April. At the
European Association of Exploration Geophysicists in Berlin on 29 May, ]. Makris
presented a joint paper with C.J. Bean, A.W.B. Jacob, T. Liebe, P.M. Shannon and
A. Ginsberg, ‘Off-shore seismic studies West of Ireland’.

T. Kiang spoke on the occurrence of apparent periodic behaviour under random
sampling of events at an International Colloquium on ‘Errors, Bias and
Uncertainties in Astronomy’ in Strasbourg, France, 11 - 14 September.

S. Russell presented a paper on the proposal for low mass star formation
observations at a meeting of the ISO-photometer (ISOPHOT) consortium held in
Heidelberg, 25 - 26 September.

B.M. O'Reilly spoke at the UCD Geology Department on ‘Seismic refraction and
kinematic models’ on 14 January.

A.W.B. Jacob spoke on ‘Seismic refraction methods’ at UCD on 1 February.

P.A. Wayman spoke on ‘Astronomical Time’ at the Physical Society, NIHE,
Dublin on 27 February, and addressed the Limerick Autumn meeting at Birr, Co.
Offaly, on 23 September on ‘Hipparcos - How and Why".

L. Elliott gave two lectures as part of an in-service course for science teachers at
the Dept. of Education, UCD, on 23 June, and a lecture to secondary teachers on
the Earth's environment at Carlow RTC on 21 October, as part of a meeting

Science - an Historical Approach’, organised by the Institute of Physics and the
Irish Science Teachers' Association.






T. Murphy:
“The gravity and magnetic fields in Ireland’
B. O'Reilly, J. Makris, P.M. Shannon, and U. Vogt:

“The seismic structure of the North Celtic Sea Basin: implications for basin
development’

P. Readman with M. Ford and C. Brown:

‘An analysis and tectonic interpretation of gravity data over the Variscides
of S.W. Ireland’

P.W. Readman, K. Gohl, T. Leibe and ]. Makris:
‘Marine gravity surveys west of Ireland’

8.4 The Cosmic Ray Conference 1991

The Institute has invited the Cosmic Ray Commission of the International Union
for Pure and Applied Physics to hold the 1991 International Cosmic Ray
Conference in Dublin. A Local Organising Committee has been set up under the
chairmanship of Professor N.A. Porter, with D. O'Sullivan, Cosmic Ray Section,
as Secretary. The conference will be held in Trinity College Dublin from August
11th to August 23rd and is expected to attract over 600 delegates from more than
30 countries. Arrangements for the conference are at an advanced stage.

8.5 Popular Astronomy

P.A. Wayman demonstrated the Zeiss Planetarium of the West Cork Vocational
School, Schull, at the formal opening by President Hillery on 9 March.

Talks were given to the Irish Astronomical Society by L. O’C. Drury on 20
February on ‘Cosmic Rays and Astronomy’ and by P.A. Wayman on 10 April on
‘Supernova 1987A updated’.

1. Elliott contributed two talks, ‘Our place in the Universe’ and ‘Chaos in the
gmnm*atawukﬂwdmueﬁngufﬂwwmﬂwkﬁshm%dﬁm 11-12

The South Telescope at Dunsink Observatory, with associated talks given in the
Meridian Room, formed the customary Public Open Night programme on
fourteen nights during the year. Visiting groups on other occasions included the
Royal Aeronautical Society (Irish Branch), the Society for Gifted Children, the
Burma Star Association, the Royal Dublin Society Youth Science and Arts Week,
and the UCD Extra-Mural Class in Astronomy.



9 EXTERNAL WORK

The following working visits to other institutions and mnfm m
undertaken during the year (see also 7.2 and 8.3 above):

Astronomy Section:

I Elliott
B. D. Jordan




Panel for Allocation of Telescope Time, Swindon, 12 - 13 January.
Hddelbu:, 14 - 21 January.

EADN meeting, Ponte de MWWH 4
Space Telescope European mw
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BM.O'Reilly Galway Workshop, 28 - 29 October.

P wnum;mmmummizm 18 July and 20
December.

November - 9
SW Ireland gravity work at UCG, 17 - 19 April.
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5.C. Russell and M.S. Bessell: RR—— |

Abundances of F-Type Supergiants’, Ap. J. Supplement, 70: ¢

and D. O'Sullivan with an \
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p56  P.A. Wayman: ‘Modem time scales’.

p64  P. Duffy: ‘Cosmic rays above 10" eV".

p.89 1. Elliott: ‘A link with Japan/'.

p.90 1. Elliott: “The monthly sky guide, by 1. Ridpath and W.Tirion’
[review).

p-95 1. Elliott: ‘How far away are the stars? - Discovering astronomy,

by Peppo Gavazzi' (review).

p.95 P.A. Wayman: ‘The Peripatetic Astronomer, by H.A. & M.T. Bruck and
Eye on the Sky, by D.E. Osterbrock, et. al.’ (review).

p.98 P.A. Wayman: ‘Supernova 1987A in the Large Magellanic Cloud, Ed.
by M. Kafateos and A. Michalitsanos’ [review).

p-99 L. Drury: ‘Supernova remnants and the Interstellar Medium, IAU
Coll. 101, Ed. by RS. Roger and T.L. Landeker
(review).

11 MISCELLANEOQUS

D. OSullivan has been appointed Secretary of the Irish Branch of the Institute of
Physics.

A. Thompson and D. O'Sullivan were appointed members of the European Space
Agency's GEM Sdence Working Team.

D. O'Sullivan and A. Thompson were appointed members of the NASA LDEF
lonizing Radiation Spedal Investigation Group (IRSIG).

A. Thompson continued as Secretary of the National Committee for Physics.

D. O'Sullivan continued as review editor for the journal ‘Nuclear Tracks and
Radiation Measurements’, and as secretary of the Local Organizing Committee
for the 22nd International Cosmic Ray Conference (see 8.4). He was appointed
to the International Committee for the 15th International Conference on Particle
Tracks in Solids which will be held in Marburg, Germany, in September 1990.

T.P. Ray has continued as Secretary of the Astronomical Science Group of Ireland
(ASGI) and as an editor for the Irish Astronomical Journal.

P.W. Readman acted as co-editor of a special volume of Physics of the Earth and
Planetary Interiors on ‘Palacomagnetism and the evolution of the Tethys’.






INSTITIUID ARD-LEINN BHAILE ATHA CLIATH

{Dublin Institute for Advanced Studies)

1989

GENERAL

The Institute was established under the Institute for Advanced Studies
Act, 1940.

Its functions include the provision of facilities for thE furmera.rm
of advanced studies and the conduct of research in specialised branches
of knowledge.

It comprises three Schools - Celtic Studies, Theoretical Physics and Cosmic
Physics.

ACCOUNTING POLICIES

V.

Accounting basis:

The Accounts have been prepared under the historical cost convention.

Oireachtas and Lottery Grants:

Income shown in the Accounts under these headings is the actual cash

received in the periocd of the Account and includes £19,000 for increases
in remuneration.

Fixed Assets:

Fixed Assets comprise the furniture and equipment of the Institute and
are shown at cost less accumulated depreciation.

The rate of depreciation is 10% per annum calculated on a straight line
basis.

Premises occupied by the Institute are leased from the Office of Public
Works.

Capital Reserve:

The capital reserve comprises income allocated for the purchase of fixed

assets., It is written down in line with the depreciation of the related
assets.

Library:

Expenditure on library books and materials is charged to the Income and

1s
Expenditure Account. The current value of such books and materials is
estimated at £470,000.
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5. Fixed Assets (Furniture & Bguipment):

Cost at 1 January, 1989
Additions
Cost at 31 December, 1989

Accumulated Depreciation at 1 January, 1989

Depreciation in year
Accumulated Depreciation at 31 December, 1989

Net book value at 31
Net book value at 31 December,







