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School of Theoretical Physies

My-mm&mh&mthmmﬁumﬂhmﬁhhdmﬁuw j i
dumhn(mﬂnhmhﬂnd}mdﬂttdumm&thm thirty-
eight scientists from abroad visited the School during the year.

Mathematical symposia were held at Easter and at Christmas; thirty-one seminars were
held at DIAS and joint seminars with other third level institutions took place. Members of
the School gave nine lectures in Ireland. Thﬂﬂmyplbhch:nnmglmatllmby 4
Professor H. D Peitgen (University of Bremen). :

members of the School published papers in scientific journals and conference procee
they participated in thirty-two conferences abroad.







Constituent Schools on the 31 December 1991.
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 Patrick Masterson, M.A., Ph.D
W. A. Watts, M.A,, Sc.D., LLD.,.D
(to 31 July); Thomas N. Mitchell, M.A.,
(from 1 August); Aidan Clarke, M.
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POLICY STATEMENT ON SEXUAL HARASSMENT

It is the policy of the Dublin Institute for Advanced Studies to treat freedom from
Mhmnlmmdmkwm“uﬂmuﬂm-:kmw_ g
enjoy and it regards sexual harassment as a breach of this policy. b A Ty

The Council defines sexual harassment as any unwanted, unwelcomed and unrecipro- .
mm,mwmtd:mm“nﬂehmmubu'ﬂﬂm -
which is offensive or objectionable and causes discomfort, embarrassment or humi . _
the recipient or which affects or impedes the efficient discharge, in the work
of the recipient’s duties as may be laid down by Council or the Ge

Schmll. Sutﬂlm,whidhbehlmrﬂumﬂ" "

Sulﬂhmm:mrﬂdﬁmmh nbecor
ject to disciplinary action. mmtwlw o
Officer as investigating officer should a complaint be m:
harassment should be reported immediately to the R
Mh}thmﬂuﬂhhm
manner. If the complainant feels for a on that th
m,mwmm“

to be taken should a prima facie case be establis
the form of a verbal warning or for very
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Annual report of the Governing Board of
the
School of Celtic Studies

for the year ending 31 December 1991
adopted at its meeting of 15 May 1992
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School of Celtic Studies

1.4 Visiting Senior Professor

Professor Donnchadh O Corrdin (University Col-
lege, Cork)

1.5 Research Associates

Dr Gwenllian Awbery, Cardiff

Dr John Carey, Harvard University

Dr Thomas Charles-Edwards, University of Oxford

Professor Toshio Doi, Nagoya Women's College
(appointed 1991)

Dr David N. Dumville, University of Cambridge

Professor D. Ellis Evans, University of Oxford

Professor William Gillies, University of Edinburgh

Professor Geraint Gruffydd, Centre for Advanced
Welsh and Celtic Studies, Aberystwyth

Professor Eric P. Hamp, University of Chicago

Professor Michael Lapidge, University of Cam-
bridge

Professor Donald MacAulay, University of Glasgow

Professor Toshitsugu Matsuoka, Hosei University,
Tokyo (appointed 1991)

Dr Martin McNamara, Msc, Milltown Institute of
Theology and Philesophy

Professor Tomas O Concheanainn, University Col-
lege, Dublin (appointed 1991)

Professor Donnchadh O Corrain, University Col-
lege, Cork (appointed 1991)

Dr Cathair O Dochartaigh, University College,
Bangor

Dr Padraig 8] Néill, The University of North Car-
olina at Chapel Hill

Dr Brinley F. Roberts, National Library of Wales,
Aberystwyth

Professor R. Mark Scowcroft, Catholic University
of America

Dr Richard Sharpe, University of Oxford

Professor Robert L. Thomson, University of Leeds
(appointed 1991)

Professor Calvert Watkins, Harvard University

Professor T. Arwyn Watkins, University College,
Dublin

1.6 Visiting Scholars

Professor Toshitsugu Matsuoka (Hosei University
Tokyo)

Professor Eric P. Hamp (University of Chicago)

Dr James McCloskey (University of California,
Santa Crus)

Dt Rolf Kodderitzsch (University of Bonn)

Dr Nicolas Jacobs (University of Oxford)

Dr Gwenllian Awbery (Cardiff)

Dr Nancy Stenson (University of Minnesota)

Dr Morfydd E. Owen (Centre for Advanced Welsh
and Celtic Studies, Aberystwyth)

Fr Marc Schoeiders, o.PRAEM. (University of
Utrecht)

Dr James Duran (Marymount College, California)

Dr Richard Sharpe (University of Oxford)

Dr David N. Dumville (University of Cambridge)

Dr Melita Cataldi {University of Turin)

Dr Arndt Wigger (University of Wuppertal)

Samantha A. Meigs (Northwestern University, Col-
orado)

Christophe Vielle (Louvain)

Dr Ann Dooley (University of Toronto)

Professor Edmund Gussmann (University of Lublin,
Poland)

Inge Genee (Amsterdam)

Jacqueline Borsje (University of Amsterdam)

Kaarina Hollo (Harvard University)

Gwenole Bihannic (University College, Galway)

Johan Schimanski (Oslo)

2 Research

The School’s provision for research and publication
during 1991 was, as in recent years, at its most ade-
quate level in the fields of manuscript studies, bibli-
ography, and early Irish law; projects also continued
on medical texts and lexicography.

2.1 Primary project areas

» Manuscript studies continued under the direc-
tion of Pidraig de Brun.
Clér limhseribhinni Gaeilge Choldiste Chor-
cai: enuasach Ui Mhurchi (B. O Conchiir),
and Cotalogue of Irish manwscripls in
Mount Melleray Abbey, Co. Waterford (P.
O Machiin) were published during the year.
Revision of fasce. xiii and xiv of the Catalogue
of Irish manuscripls in the National Library
of Ireland (Nessa Ni Shéaghdha) continued.
Arrangements were made for the preparation
on computer of volume 1 (Classical Gaelic
manuscripts in the National Library of Scot-
land) of R. Black's catalogue of the Gaelic
manuscripts of Scotland.
Partial drafts were examined of catalogues of
the collections of Irish manuscripts in Boston
College (K. E. Nilsen) and Villanova Univer-
sity (W. J. Mahon), and recommendations
Work continued on the re-cataloguing of the
Irish medical manuscripts in Trinity College,
Dublin (Acibheann Nic Dhonnchadha).

S
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e Rolf Baumgarten continued work on the Bib-
liography of Irish linguistics and hterafure for
database screen user as well as conventional
publication.

Celtic studies in the Netherlands (Marc
Schneiders and Kees Veelenturl) was put
through its final revision with the authors.
Sedn O Cearnaigh (Research Scholar, School
of Celtic Studies) continued work on his Bib-
liography of the printed material in the Irish
language 15T1-1700.

s Work on early Irish law continued under
the direction of Fergus Kelly and Mairin Ni
Dhonnchadha, general editors of the Early
Irish Loaw Series.

Briathra Flainn Fhina (ed. Colin Ireland) was
thoroughly revised.

Early Irish contract law (ed. Neil McLeod)
was put through futher revisions, but was sub-
sequently withdrawn by the author.

Maiirin Ni Dhonnchadha continued work on
Cédin Adomndin for publication, and Fergus
Kelly worked on his book on Early Irish agri-
culiure: the evidence of the law-tezia,

2.2 Other research and editing

Mairtin O Murchi continued work on a deseription
of West Perthshire Gaelic; work continued on the
preparation for publication of the phonetic record
of the Scottish Gaelic Survey. Three book-length
submissions on aspects of the spoken language were
examined, annotated, and returned to the authors
for revision.

Proinsias Mac Cana continued work on literary and
linguistic topics and on aspects of historical Welsh
syntax.

Rolf Baumgarten continued work on an edition of
In lebor gabdla, and on aspects of Early Irish syn-
tax.

Malachy McKenna completed a draft of his lin-
guistic introduction to the vernacular mineteenth-
century text The spiritual rose.

Siobhdn Ni Laoire studied register and stylistic vari-
ation in Modern Irish.

Acibheann Nic Dhonnchadha continued her
research on Early Modern Irish medical writings.
Pidraig O Machiin continued work on Irish bardic
poetry.

Sedn Ua Siilleabhdin continued work on an edition
and Irish index of Richard Plunket’s Latin-Irish
dictionary (1662).

Brian O Cuiv (retired) worked on various linguistic,
literary and historical aspects of the Irish language,

including the preparation for publication of Asbidil
Guaoidheilge & Caiticiosma by Seadn O Cearnaigh
(1571).

2.3 Research Scholars’ work

Ursula Marmé continued work on verbal composi-
tion in Old Irish.

Joseph F. Eska continued research on Celtic
diachronic verbal syntax and on the genetic clas-
sification of the Celtic languages.

Karen L. Maund continued research on the Annals
in Cotton Ms Titus A.xxv (The Annals of Boyle).
Marc Caball continued research on the intellectual
history of early modern Ireland.

Sedn Duffy continued work on Ireland's relations
with Scotland and Wales in the eleventh and twelfth
centuries. He worked on the revision for publication
of the late Cardinal O Fiaich's thesis The kingdom
of Airgialla and its sub-kingdomas.

Maire Ni Mhaonaigh continued work on Cogad
Géedel re Gallaih.

David Thornton continued work on Irish genealo-

3 Publishing

As one of its statutory functions, in addition to
research and publication by its own stafl, the School
provides for the editing and publishing of books and
papers by outside scholars.

Computerised editing and typesetting was directed
by Padraig de Brin and Michelle O Riordan. Com-
puter consultant was Dr W. G. Sullivan of Uni-
versity College, Dublin. Book design was under
the expert guidance of Professor Bill Bolger of the
National College of Art and Design.

In all, four items (in eight volumes) were pub-
lished in 1991 (two being reprints of 1958 and
of 1903-35 publications respectively), as well as
one volume of the School's journal Celtica, and an
updated catalogue of the School's publications:

e Clér lémhscribhinn{ Gaeilge Choldiste Chor-
cair Cnuasach Ui Mhurchi. Le Breandin
O Conchiiir. 1991. xi + 201 pp.
(Taighde ar Limhseribhinni / Studies in Irish
Manuseripts. Eagarthéir gineardlta: Pidraig
de Brin.) ISBN 1-85500-140-3. ISSN 0791-
1890. Ir£15.

s Catalogue of Irish manuscripts in Mount
Melleray Abbey, Co. Waterford By Pidraig
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O Machdin. 1991. (Studies in Irish
Manuscripts | Taighde ar Lamhscribhinni.
General editor: Padraig de Brin.) wi +
128 pp. ISBN 1-85500-151-9. Ir£12.

s Celtica, vol. 22, 1991. Edited by Padraig
de Brin, Mairin Ni Dhonnchadha, Mairtin
& Murchii, and Michelle O Riordan. iv +
196 pp. ISBN 1-85500-150-0. ISSN 0669—
1399. IrL12.

s Gaelic words and ezpressions from South Uisi

and Eriskay. Collected by Rev. Fr. Allan
MecDonald of Eriskay (1850-1905); edited by
J. L. Campbell.
Second edition with supplement: 1991
(reprint of the second edition 1972; first edi-
tion 1958). 317 pp. ISBN 1-85500-142-X.
Ir£15.

e The metrical Dindshenchas. By Edward
Gwynn. 1991. 5§ vols. (originally published
by Royal Irish Academy, Todd Lecture Series,
8-12, 1903-35). ISBN 1-85500-143-8, Ir£55
the set.

(Part i) ISBN 1-85500-144-8, IrL8; (i) -
1454, Ir£8; (iii) ~146-2, Ir£18; (iv) -147-0,
Ir£18; (v) -148-9, [r£12.

s School of Celise Studies: Publications in
Celtic Studies, Cotalogue 1981 / Seoil an
Léinn Cheiltigh: Foilseachdin sa Léann Ceil-
teach, Cataldg 1991. 52 pp.

4 Booksales

The classified and annotated catalogue of the School
of Celtic Studies publications from its beginning
was updated and distributed.
Promotion of publications was through advertis-
ing in Books Ireland, Comhar, Archeology Ireland,
Saol, etc.
The number of books sold during 1991 was 4844.
Thi.‘ figure was calculated from end-of-year stock-
m Ep;m after appropriate deduction of addi-
etc. during the year. The comparable fi
for the preceding years were 4533 for 1m,m
for 1989, 4542 for 1988, 3534 for 1987. The ca.
900 copies of the Newsletter that have since 1987
been annually distributed world-wide have not been
t-lhsa into consideration. The following chart is a
projection of the above figures.
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5 Library

The library now holds approximately 10,500 itemns
and a substantial range of periodicals as well as
an ofl-print and pamphlet collection. Some 600
new items were added during the year. Under the
direction of Siobhan Ni Laoire, some organisational
changes were introduced, such as rearrangement of
the holdings, new shelving, and a Current Period-
icals Display Unit in the Reference Room. Prior-
ity was given to backlog cataloguing and binding of
periodicals.

6 Events

6.1

e The Statutory Public Lecture for the year
1991 was delivered by Dr Neil Buttimer
{University College, Cork), on 22 Novem-
ber 1991, at Trinity College, Dublin, entitled
‘Manuscript and book in pre-Famine Gaelic
Ireland’.

Lectures

s Two lectures were delivered by Dr G. M.
Awbery (Cardiffl) on 7 and 9 May 1991 in
the Institute, entitled ‘Of graves and epitaphs:
dialect, language shift, and Welsh cemeteries’
and ‘Wild flowers, garden produce, and weeds
in Welsh oral tradition’.

6.2 Seminars

* Weekly seminars were conducted by Fergus
Kelly, from January to March 1991, enti-
tled ‘Old Irish law-texts on cattle, sheep, and
roads’.

* A seminar entitled ‘Biblical style in early
Celtic Latin' was conducted by Dr D. R.
Howlett (University of Oxford) on 21 Febru-
ary 1991

s The following weekly seminars were con-
ducted during October — November 1991:
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‘Reading and writing in the Celtic realms of
the mid-first millennium Ap’ by Dr Anthony
Harvey (Royal Irish Academy).

‘The Laigin and the Ui Néill from the fifth
to the seventh century: a reassessment'
by Ailbhe Mac Shamhrain (Trinity College,
Dublin).

‘On the crossroads of phonology and synlax:
the origin of Vendryes' Restriction’ by Dr
Joseph F. Eska (School of Celtic Studies).

‘Irish matter in Hisloria Gruffud veb Kenan'
by Sedn Duffy (School of Celtic Studies).

‘Modern Irish (d #f déania agam: the
periphrastic perfect’ by Dr Diarmuid O S
(Institidid Teangeolaiochta Eireann).
‘Risdeard Pluincéad’s Vocebularium lafinum
el hibernum’ by Dr Sedn Ua Siilleabhdin
(School of Celtic Studies).

‘Udards na dtéacsanna cléite sa Ghaeilge,
1571=1700" by Dr Sean O Cearnaigh (Scoil an
Léinn Cheiltigh).

6.3 Annual Symposium |/ Tiondl
1991

The Annual Symposium / Tionél was held on 23-24
November, incorporating as a key feature the Statu-
tory Public Lecture. In addition, the following
papers were read:

e Joseph F. Eska, * “Today's morphology is yes-
terday's syntax": two examples {rom Early
Irish’.

¢ Mairtin O Briain, ‘Seilg Mhér Bhoireann Ui

* Roibeird O hUrdail, “The lapse of fortis
vibrant phonemes, and its aftermath, in Mod-
ern Irish: the received view and the evidence'.

e Liam P. © Murchi, ‘Dhé chacineadh aiceanta
ar Dhonnchadh O Briain, ceathri hlarla
Tuamhan (t 1624), sa s M 107, Ma Nuad'.

- D“mh dC{Iﬂ'ﬁn‘ ‘Sm].q.lmﬂ
the pillow-talk in Tdin bd Cusilnge (LL)'.

o Uditéar Mac Gearailt, ‘On the language of
some late Middle Irish texts in the Book of
Leinster'.

* Diarmuid O Sé, *The forms of the personal
pronouns in Irish',

11

6.4 Minister’s visit

The Minister for Education, Mary O'Rourke, T.D.
visited the School on 23 May 1991. She received a
presentation of recent publications from the Chair-
man of the Board, Professor Tomis de Bhaldraithe.
Also present were Senator Tony McKenna, and the
Ambassador of the Federal Republic of Germany,
Dr Martin Elsasser. An illustrated exhibition of the
School's publications was arranged for the occasion
by Rolf Baumgarten.

7 Outside activities and contri-
butions to scholarship

7.1 Activities

The Ninth International Congress of Celtic Stud-
ies in Paris (B-12 July 1991) was attended by Brian
O Cuiv (President of the International Organisation
for the Congress of Celtic Studies), Proinsias Mac
Cana who delivered a plenary lecture entitled ‘On
the early development of written narrative prose in
Irish and Welsh’, Fergus Kelly who gave the inau-
gural lecture entitled ‘Early Irish law: the present
state of research’, and Malachy McKenna who read
a paper entitled ‘Printed texts and dialect recon-
struction in Irish'.

Proinsias Mac Cana delivered the Edward Lhuyd
Memorial Lecture on "The insular origins of the
legend of Arthur' at the northern branch of the
National Museum of Wales at Llanberis (April
1991). He also lectured on *Y canu mawl yn Iwer-
ddon’ at a conference in Cardiff in June 1891 orga-
nized by the Centre for Advanced Welsh and Celtic
Studies. As Visiting Professor at Harvard Univer-
sity (Fall semester 1991) he conducted a seminar
on Imacallam in dd thuarad He received an hon-
orary doctorate of literature from the University of
Ulster, July 1991,

Mairtin O Murchi (Director of the School) lectured
to the Japan-Ireland Society in November.

Fergus Kelly lectured on ‘Who did the work
in early Irish society?” at the University of
Oxford (10 February), ‘Early Irish farming’ to
the Thomond i Society, Limerick
(12 April), ‘Early Trish law: the present state of
research’, O'Donnell Lecture, University of Edin-
burgh (2 May). He attended a conference on ‘Celtic
society’ at Rewley House, University of Oxford (8-
10 February).
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Malachy McKenna gave an M.Phil. course on gen-
erative and non-linear phonology and on morpho-
logical theory at the Language and Communica-
tion Centre, Trinity College, Dublin (April-May);
he conducted a beginners' course on Breton in the
Department of Welsh, University College, Dublin
(October-December). He proof-read the reprint of
Brezhoneg buan hag ses for Cork University Press.
Siobhdn Ni Laocire was Visiting Lecturer at the
Institute of Irish Studies, University of Liverpool.
Aoibheann Nic Dhonnchadha lectured on ‘Irish
medical manuscripts’ to the 14th Congress of
the British Society for the History of Medicine,
Royal College of Surgeons in Ireland (7 Septem-
ber). She contributed three itema on 'Na lamh-
scribhinni leighis Gaeilge' to Raidi6 na Gaeltachta’s
programme ‘Feann agus péar' (transmitted on
23 March, 30 March, and 6 April).

Mairin Ni Dhonnchadha lectured at the Summer
School in Irish Studies, Trinity College, Dublin (13,
14 and 18 June 1991). Brian O Cuiv (retired)
continued his activities as Chairman of the ‘Cor
pus apocryphorum Hiberniae publication project’
(RIA), as & member of the Irish Manuscripts Com-
mission, and as a member of the Council of the Irish
Texts Society. He acted as special extern examiner
to the National University of Ireland in connection

with the Mansion House Fund Scholarship exami-
nation.

7.2 Contributions to scholarly publi-
cations

Proinsias Mac Cana published 'Further notes on
constituent order in Welsh’, in J. Fife and E. Poppe
(eds), Studies in Brythonic word order (Amster-
dam/Philadelphia, 1991) 45-80; Celtic religion and
mythology' and ‘Celtic heroic tradition® ( The Celts
(Milan, 1991) 596-604, 649-56. He edited the sec-
tion on Old and Middle Irish literature in The
Field Day anthology of Irish writing, 1, ed. 5. Deane
(Derry, 1991) I, 1-60. He co-edited Eriu 42 (1991),
and contributed a paper entitled ‘Irish macedem,
Welsh makwyf'. His Celtic mythology appeared in
Japanese translation (Tokyo, 1991).

Mairtin & Murchi published 'De lerse taal' (De
Europese Gemeente (Maastricht) 26, nr 7, 5-9).
Pédraig de Brin published ‘Kerry diocese in 1890:
Bishop Coffey's survey' (Kerry Arch. and Hist. Soc.
Jn. 22 (1989 [1991]) 99-180).

Fergus Kelly contributed 'Celtic law’ to The Celts
(Milan, 1991) 657-8),
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Rolf Baumgarten co-edited Eriu 42 (1991).
Malachy McKenna published ‘A note on pecthad
“sinner” in the Wirsburg Glosses' (Zeitschrift far
celtische Philologie 44 (1991) 79); and A textual
history of The spiritual rose’ ( Clogher record 1991,
52-73).

ﬁiobhgn Ni Laoire contributed to the Encyclopedia
of language and linguistics (Pergamon Press).
Michelle O Riordan published The Gaelic mind and
the collapse of the Gaelic world (Cork, 1990 [1991]).
She contributed reviews to Combar (*Ar mo sheilf”).
Avibheann Nic Dhonnchadha published “Irish med-
ical manuscripts’ (frish pharmacy jouwrmal May
1991); ‘Irish pharmaceutical texts’ (ibid., no. 7, July
1991).

A review of Pidraig de Brin (tr.) An Odaisé (ed.
Ciaran O Coigligh) was published by Sean Ua Suill-
eabhdin (Comhar Eanair 1991, 29-31).

Mairin Ni Dhonnchadha published a review of
David Dickson and Mary Daly (eds), Popular lit-
eracy in Ireland 1750-1900 (Comhar March 1991);
she co-edited Revising the Rising (Derry, 1991).
Mairtin O Murchi and Brian O Cuiv contributed
articles to The Ozford companion to Irish literature.
The latter published ‘Dinnshenchas - the literary
exploitation of Irish place-names’ (Ainm 4, 50-188);
‘Béaltraidisiin Chorcai-a chilra’ (Béaloideas 58,
181-202).

Research Scholars’ publications during the year
were Karen L. Maund Ireland, Wales, and England
in the eleventh century, Woodbridge, 1991 (Stud-
ies in Celtic history, 12). Joseph F. Eska ‘Syn-
tactic notes on the greal inscription from Pefialba
de Villastar’ (Bulletin of the Board of Celtic Stud-
ies 37 (1990) 104-7); ‘Two notes on Continental
Celtic: 1. On a question of concord in the inscrip-
tion of Botorrita, 2. Gaulish To-s0.KoTe (Vercelli)'
(Etudes celtigues 27 (1990) 191-5); *The demonstra-
tive stem *isto- in Continental Celtic’ (Zeitachrift
Juir celtische Fhilologie 44 (1991) 70-3). Sedn Duffy
‘The Bruce brothers and the Irish Sea world, 1306-
29" (Combridge medieval Celtic studies 21 (Sum-
mer 1991) 55-86). David Thornton ‘Glastonbury
and the Glastening’, in L. Abrams & J. P. Car-
ley (eds), The archaeology of Glastonbury Abbey
(Woodbridge, 1991) 191-203. Sedn O Cearnaigh
published reviews of Ré O Laighléis, Ciorcal meit-
eamorfach (Anoiws, 20-21 Idil 1991), and of Sedn
de Fréine (ed.) Croi cine (Comhar, Samhain 1991).
Alan Harrison's The frish tricksier was reviewed by
Marc Caball (Folklore 102 (1991) 114).
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tbe Subodl of Theoretical Physics for the year
ending 31 December 1991 adopted at its meeting
on 21 December 1992.
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3 Research and Study

3.1 Theoretical Particle Physics

The main work of the particle physics group,
led by Professor L. O'Raifeartaigh, over the past
year was on the conformal reduction of W-_-u-
Zumino-Witten (WZN) theories. In previous
years the group had shown that the reductions
associated with the principal embeddings of sl(2)
in the WZW group produced the well-known
conformally-invariant, integrable Toda field the-
ories. Furthermore, they provided a full set of
solutions and showed that the symmetry alge-
bras of the Toda theories were Zamolodchikov
algebras (extensions of the Virasoro algebras by
primary fields). The activity of the past year
concerned the generalization of this earlier re-
sult to arbitrary si(2) embeddings. It has been
shown that such reductions exist and produce a
new class of conformally-invariant integrable sys-
tems, equipped with a full set of solutions and
a Zamolodchikov symmetry-algebra. This work
was carried out in collaboration with L. Fehér
(Montreal University) and A. Wipl (ETH Zurich)
and a joint paper on the subject will be published
in Physics Reports C.

A second field of investigation, concerns the
derivation of the spin-statistics theorem from
more general assumptions than are made in
the context of Quantum Field Theory. In
particular, it is concerned with the derivation,
and generalization, from assumptions concerning
the topology of any space of particles and anti-
particles (or strings and anti-strings) admitting
pair creation and annihilation. It has been
shown that a determining factor for all of such
spaces are the homology groups and that, for
systems with up to three particles or anti-
particles, the non-triviality of the first and
second homology groups are the main factors
underlying the spin-statistics theorem and the
existence of closed two-forms (such as those
associated with the Berry phase and topological
field theory) respectively. Present work is
concerned with the generalization of these results
to any numbers of particles and anti-particles
and their realization in the context of field-
theory. The work is being carried out in
collaboration with A.P. Balachandran and R.
Sorkin (Syracuse University) and W. McGlinn
(Notre Dame) under a US NSF grant.
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Dr. Dolan worked on constrained dynamical
systems and quantum field theory in curved
space-time. He also studied dynamical symmetry
breaking in the standard model of elementary
particle physics - bound state Higg's bosons.

Dr. Tsutsui worked on W-algebras and
Toda theories in the reduction of the WZNW
theory.

Dr. Ruelle conducted a study of reductions
of Wess-Zumino-Novikov models by first class
constraints. He investigated their relationship to
2-dimensional integrable models possessing the
conformal symmetry.

Dr. M.J. Tuite continued his studies of
technigues developed for finite temperature field
theory and of their application to gauge theories
and condensed maiter physics. He began a
study of the coherent and squeezed states of
the electromagnetic field and of their uses in
quantum optics.

Dr. McMullan studied constrained systems
and quantisation.

Dr. Tchrakian, with G.M. O'Brien, worked
on Sphaleron solutions in the S0(4) x U(1l)
non-abelian Higgs model. He also studied,
with Burzlaff and Chakerbarti, axially symmetric
solutions of generalised selfdual equations.

3.2 Classical Statistical Mechanics

Professor Lewis continued his investiga-
tion with C. Pfister on large deviation princi-
ples in statistical mechanics. In collaboration
with W.G. Sullivan, he continued work on the
manuscript of a book on statistical mechanics
and the thermodynamic formalism.

Professor McConnell examined the investi-
gations of Yu. P. Kalmykov (Moscow) on di-
electric relaxation of a dilute solution of polar
molecules dissolved in a nonpolar solvent. They
then collaborated in generalizing the two pa-
rameter theory of Burshtein and McConnell by
adopting a J-diffusion model based on three pa-
rameters, namely, the Debye relaxation time, the
angular momentum correlation time and a colli-
sion time. He also collaborated in investigations
of Gaiduk, Tseitlin and Novscova (Moscow), in
which malecular collisions are taken Lo be equiv-
alent to reorientation in a cosf- or a cos® -
potential well. Professor McConnell also stud-
ied the papers of C. Lanczos on Dirac’s equation



School of Theoretical Physics

and wrote reports on them in preparation for the
celebration in 1993 of the birth of Lanczos.

Dr. Buffet used classical probability theory
to s the gelation transition in systems
of pdmL The effect of disorder in the
asymplotic behaviour of random walks for a
specific model, was studied in great detail.

Dr. Patrick carried out research on polymers
in a random media and on ferromagnets in
inhomogeneous external fields.

3.3 Quantum Statistical Mechanics

Professor Lewis, together with T.C. Dor-
las and J.V. Pulé, continued the investigation
of models of an interacting boson gas using the
large deviation principle. Having previously es-
tablished a variational principle for the pressure,
they completed their programme on the full di-
agonal model by investigating the properties of

Dr. Pulé completed his work with V.A.
Wnltﬂcs-tmmﬂd'mlnﬂm
boson system.

Professors Ford and McConnell continued
their collaboration with Professor Lewis under
MWWMM’HM
mhmﬂl;hlhh&-bodrmm

MMMH&MM
tronics

—

in Telecommunications. They began an investi-
pﬁndmm—uﬂlﬂﬂﬁl
design of multiplexers.

Dr. Burzlaff studied solitons and soliton-
like ntnhou d’mhuurpﬂﬁllm

propagation
Ewh-mbﬁlhnﬂ--hhm
3.7 Pure Mathematics

MDTMIIII&MM
of the Ty operator, or Vitushkin localisation

erator, MWm-ﬂ" racte
of the function spaces on which T, acts. Th
m-lmmiﬂuﬁl study
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-04:

-07:

-08:

=10:

-12:

-13:

-14:
-15:

-16:

=17:

-18:

-19:

M. McGeETTRICK, W. McGLINN, N. GoR-
MAN, & L. O'RAIFEARTAIGH:  Virasoro
operators for arbitrarily twisted Kac-Moody
algebras. :
Brian P. DoLax: Thermal spectra in the
early universe.

F. BENATTI: The classical limit of a class
of quantum dynamical semigroups.

1. BurzLAFF, & P. Mc CARTHY: A study
of a 90° Vortex-Vortex scattering process.
L. O’RAIFEARTAIGH,N. STRAUMANN, &
A. Wipr: On the origin of the Aharonov-
Bohm effect.

James McCoNNELL:

relaxation.
A.E. PATRICK, & V.A. ZAGREBNOV: A

probabilistic approach to parallel dynamics
for the Little-Hopfield model.

W.I. SkryPNIK: Gibbs system of interact-
ing scalar fields and particles as an origin of

the Sine-Gordon transformation.
W.1. SkryPNIK: Infinite particle Hamilto-

nian dynamics of Chern-Simons type.

T.C. DorLas, J.T. LEwis, & J.V. PuLE:
Condensation in some perturbed mean field
models of boson gas.

James McConseLL: Maynooth revisited.
N.G. DurrieLp, & R.F. WERNER: Clas-
sical Hamiltonian dynamics for quantum
Hamiltonian mean field limit.

J.M. AMarRD DE MaTos, A.E. PATRICK,
& V.A. ZacreBNov: Random infinite-
volume Gibbs states for the Curie-Weiss
random field Ising model.

L. FEiEr, L. O'RAIFEARTAIGH, P. Ru-
ELLE, 1. Tsutsul, & A. WirrF: Gener-
alized Toda theories and W-algebras associ-
ated with integral gradings.

Briax P. DoLan: Energy spectra in
inflationary models.

M.A. VANDYCK, & BREANNDAN O Nu-
ALLAIN:  On Robinson's expansion of the
axially symmetric Robinson-Trautman met-
rics,

Theory of dielectric

M. Vanpyck, & H. SHANAHAN: On a
multipole expansion for instantons.
: M. Vanpyck, & H. SHananan: On a

multipole expansion for instantons Part 11:
S' x R? instantons.

L. FEHER: W-algebras of generalized Toda
theories.

L. Feuér, & P. HomviTuy:  Isopin-
dependent 0(4,2) symmetry of self-dual Wu-
Yang monopoles.
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-24:

-27:

-28:

-29:

-J4:

-35:

-37:

: MicHAEL P. TuITE:

: M. LaveLLle, & D. McMuLLAN:

: D. McMULLAN:

B.P. DoLan, & C. Nasu: Zeta function
continuation and the Casimir energy on odd
and even dimensional spheres.

A generalised
Conway-Norton relationship between the
monster and Conway groups.

B. PierTe, T. TcHrAkaN, & W.J.
ZAKRZEWSKI: A class of two dimensional

models with extended structure solutions.
D.H. TcHrRAKIAN, & H.J.W. MULLER-

KIRsTEN: A (2+1)-dimensional model with
instanton and sphaleron solutions.

N.G. DurriELD: Local mean-field Markov
processes: an application to message switch-
ing networks.

L. Fenér, L. O'RaFearTaiGH, P. Ru-
eLLe, 1. Tsutsul, & A. Wirr:  On the
general structure of Hamiltonian reductions
of the WZINW theory.

Gauge
fixing, unitarity and phase space path inte-
grals.

F. BExaTTI: On some Hamiltonian models
of Brownian motion.

: F. BENaTTI: Deterministic quantum noise

and Kolmogorov systems.

M.A. Vanpyck: A remark on the Twin
“Paradox ™.

E. BurFeT, A. Patrick, & J.V. PuLE:
Directed polymers on trees: a Martingale
approach.

N.G. DurrieLD, & R.F. WERNER: Local
dynamics of mean-field quantum systems.
Y. Kueysuix, D. O'Connor, & C.R.
STEPHENS: Dimensional crossover from
non-renormalizability to renormalizability.
Y. Kuvsvsuin, D. O'Connor, & C.R.
STEPHENS: Dimensional crossover, the
renormalization group and finite size scal-
ing.

J. McCoNNELL: The electron in physics
and chemistry 1897-1935.

J. GouGH, & J.V. PuLE: The spherical
maodel of Bose-Einstein condensation.

: N. Macris, & J.V. PuLé: The density of

states of random Schridinger operators.
Classical states and the
BRST charge.

L. FEHER, L. O'RAIFEARTAIGH, P. Ru-
ELLE, & [. Tsutsur: Polynomial and pri-
mary field character of W!-algebras.

L. O'RAIFEARTAIGH: W-algebras.

T.C. DorLas, J.T. Lewis, & J.V. PuLE:
The full diagonal model of & Bose gas.
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45 G.W. Fomrp, J.T. Lewis, & R.F.
O'CoNNELL: Quantumn tunneling in a
blackbody radiation field.

-46: M. LaveLie, & D. McMuLLan: Prob-
lems with the path integral description of
the temporal, light-cone and Fock-Schwinger
gauges.

5 Seminars, Review Lectures, Se-
ries, Courses

Seminar and review lectures, series, and courses,
in specialised areas of physics and mathematics
were given at DIAS-STP throughout the year, by
members or visitors; as in previous years these
were attended by members of stafl and students
from the universitites and other third level and
research institutes in the Dublin Area, and by
members of the scientific schools of DIAS.

Seminars and lectures were given also under
the auspices of the Dublin Particle Theory Group
by the School's members and visitors.

5.1 Statutory Public Lecture

The Statutory Public Lecture entitled Frac-
tals: The new challenge for the geometry of na-
ture was delivered by Professor H.-O. Peitgen
{University of Bremen) on T March in University

College Dublin.

5.2 Seminar and review lectures given at

DIAS-STP

# Dr. F. Benatti (Trieste) A comparison
of two Hamiltonian models of Brownian
motion

* Dr. F. Benatti (DIAS and Trieste)
The classical limit of quantum dynamical
semigroups

s Dr. D. Botvich (Moscow) Lyapunov func-

tions for some classes of communications
networks

o Dr. T. Dorlas (Swansea) Recent work on
the Bethe Ansatz

* Prol. Ph.A. Martin (Lausanne) Ab-
sence of exponential screening in quantum
coulombic matter

o Dr. T. Matsui (Tokyo) The ground states
of the Heisenberg model of a ferromagnet

e Prof. P. McGill (Irvine) On the structure
of a transition kernel

= R.L. Mkrtchyan (Yerevan) Random matr-
ces with discrete spectrum and finite Toda
chains

e Prof. Dr. H. Neunzert {Kaiserslautern)
Recent resulis on Boltzmann's equation

o Dr. A. Patrick Limiting Gibbs states and
absence of selfaveraging for random Ising
spin - some illustrations using the Curie-
Weiss model

e Prof. E. Pechersky (Moscow) A large
deviation result for tandem queues

s Prof. H.-O. Peitgen (Bremen) The Pas-
cal triangle, divisibility and dynamical sys-
tems

s Prol. D.Ya. Petrina (Kiev) Bogoliubov's
model Hamiltonian in the theory of super-
Auidity

e Prof. D.Ya. Petrina (Kiev) A Green's
function approach to the pressure in the
HYL model

s Profl. C.E. Pfister (Lausanne) Large
deviations and phase-separation in the
two-dimensional Ising model

s Prol. AK. Pogrebkov (Moscow) Inverse
scattering transformations and singular
solutions of Liouville theory

= Prof. W. Skrypnik (Kiev) Infinite particle
Hamiltonian dynamics of Chern-Simon
type

e Prof. W. Skrypnik (Kiev) The generalized
Sine-Gordon transformation

o Dr. W. Spence (Southampton and Can-
berra) KdV-hierarchies and W-algebras

s Dr. B. Toth (Edinburgh and Budapest)
Failure of saturated ferromagnetism in the
Hubbard model with two holes
Dr. J. Twamley (Alberta) Wormboles

Dr. R. Werner (Osnabriick) Recent work
on finitely correlated states

5.3 Seminars given by the Dublin Particle
Theory Group in DIAS and elsewhere in
Ireland

e Prol. Y. Kubyshin (Moscow) Dimensional
reduction and spontaneous compactifica-
tion of gauge field theories

o Dr. D. McMullan A unified approach to
constrained dynamics
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Dr. D. McMullan Unitarity and path
integrals

Dr. ©C. Nash (Maynooth) Correlation
functions in 4-dimensions

Dr. D. O'Connor (Maynooth) The renor-
malisation group and dimensional cross-
over

Dr. D. O'Connor (Maynooth) BRST
Quantisation II

Prof. L. O'Raifeartaigh Developments in
W-algebra theory

Prof. T. Sudbery (York) Quantum groups

Dr. A. Wipf (Zurich) Finite temperature
Schwinger model

5.4 Other lectures or seminars given in
Ireland by members of the DIAS-STP

Prof. 1.T. Lewis Statistical mechanics a
year's course for final year undergraduate
and first-year graduate students

Prof. L. O'Raifeartaigh On the conver-
gence of astrophysics and particle physics
(22nd. Inter. Cosmic Ray Conference)
Prof. J.R. McConnell The eleciron in
physics and chemistry 1897-1935 (Royal
Dublin Society Conference to celebrate the
centenary of the naming of the electron by
Stoney.)

Dr. E. Buffet Classical queueing theory
(DCU)

Dr. M. Vandyck Schwarzschild black holes
(UCC)

Dr. J. Burzlaff A barrier penetration for-
mula for optical tunnelling models (Lim-
erick)

Dr. P. Lynch Initialization for numerical
weather prediction (ILIAM VIII, DCU)
Dr. C. Nash Knots and physics (Dublin
University Mathematical Society Inaugu-
ral Lecture, TCD)

Prof. A. O'Farrell What did prehistoric
man do in the dark? (DU Computer
Science Society)

5.5 Seminars, Lectures and Courses given
abroad

Prof. J.T. Lewis Mechanisms for Bose-
Einstein condensation (EPFL - Lausanne)
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Thermodynamic aspects of large devi-
ation theory (North-British Probability
Seminar-Edinburgh) Series of lectures -
What is Entropy? (Kaiserslautern) Large
deviations and risk theory (Leuven)

Pral. L. O'Raifeartaigh Constrained
WINW theories and iniegrable systems
(Georgia, University of Texas at Austin,
Syracuse) Some hidden aspects of hidden
symmetry (Symposium in honour of Prof.
H. Doebner, Clausthal University) Confor-
mal reduction of WZW theories (Goslar)
On the origin of the Aharonov-Bohm ef-
fect (Notre-Dame) The U(1) anomaly (Ar-
gonne)

Prof. J.R McConnellModern science and
episternology (Coimbra) Some implica-
tions of theoretical physics for episternol-
ogy (Pontifical Academy, Rome)

Dr. B. Dolan Thermal spectra in the
early universe (Canada) Casimir energy
on spheres and modifications of thermal
spectra in inflationary universes (Yerevan
Physics Institute)

Dr. N. Duffield Local correlations in
mean-field dynamics (Osnabriick)

Dr. L. Fehér W-algebras of generalized
Toda theories (Moscow)

Dr. 1. Tsutsui Generalized Toda theories
and W-algebras (Yukawa)

Dr. P. Ruelle W-algebras from conformal
reductions of WZW models (Louvain)

Dr. E. Buffet Polymeres et graphes
oleotoires (Orsay)

Dr. 1. Burzlafl Vortex-vortex scatlering
(Karpacz)

Dr. D. Heffernan The evolution of multi-
fractality in chaotic attractors (San Jose)

Dr. P. Lynch Filtered equations and filter-
ing integration schemes (Reading) Initial-
ization (Series of 16 lectures, Stockholm)

Dr. C. Nash Topological field theories
(Finland) Topological quantum field the-
ories (New York)

Prof. A. O'Farrell Polynomial Hulls
(London Mathematical Society, Couiza)
Tangent Stars (Bellaterra)

Dr. B. Goldsmith Corner's Theorem B - a
tale of two theorems (Curacao)
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s Dr. Tehrakian How overdetermined
are ungeneralised selfduality equations
{ Durham)

s Dr. A.L Solomon Exotic states in quan-
tum optics (York) Quantum group appli-
cations in quantum optics (Goslar) Quan-
tum group squeezed states (Baku) Quan-
tum group optical states (Guernsey)

s Dr. Garavaglia Quantum variances for
transverse SSC injection dynamics (San
Francisco) Time shift calculations for
transverse betatron dynamics (Corpus
Christi) Four jet signal for associated
Higgs production (Utah)

6 Activities of Staff and Associates

6.1 Activities within Ireland

L. O'RaAIFEARTAIGH: 22nd. Interna-
tional Cosmic Ray Conference, Dublin, 11-
23 August.

Pror. J.R. McCoxneLL: Royal Dublin Society
Conference to celebrate the centenary of
the naming of the “electron "by Stoney,
20 Novernber; 22nd. International Cosmic
Ray Conference, Dublin, 11-23 August:

Dr. P. Lyncu: ILIAM VIII Information Link-
age between Industry and Applied Math-
ematies, DCU, Dublin 17 May; IMACS
International Association for Mathematics
and Computers in Simulation. 13th World
Congress, TCD, Dublin, 22-26 July.

Dr. C. NasH: Irish Mathematical Society,

Seplember Meeting, UCG.

ProF.

6.2 Activities outside Ireland

Pror. J.T. LEwis: Workshop on Stochastic

Analysis, Warwick, 10-12 Aprnl; EPFL,
Lausanne, 29 April- 2 May; Symposium
on Quantum Physics, CERN, Geneva, 2-
5 May; University of Edinburgh, 21-23
May; North-British Probability Seminar,
Edinburgh University, 58 June; Confer-
ence on Mathematics of Non-linear Sys-
tems, University of Bath, 1-6 July; Uni-
versity of Kaiserslautern and Katholicke
Universiteit Leuven, 1-14 December;
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Pror. L. O'RAIFEARTAIGH: Workshop on

Selected Topics of Theoretical and Mod-

ern Mathematical Physics, Thilisi, Geor-

gia, 22-27 April; Symposium on Quan-
tum Physics, CERN, Geneva, 2-3 May;

ETH, Zurich, 7-11 July; 60th. Birth-

day Fest. of Prof. Doebner, University

of Clausthal, 12-14 July; Wigner, Sym-
posium, Goslar, 14-21 July; University
of Texas at Austin, Notre Dame Univer-
sity, Argonne National Laboratory, Syra-
cuse University, 14 September - 3 October;

Kaiserslautern, 11-14 November.

Dr. B. DoLan: 4th. Canadian Conference
on General Relativity and Astrophysics,
Winnipeg, 12-25 September. Miniwork-
shop on Constrained Dynamical Systems,
Winipeg, 26 September - 2 October. Nor
Amkerd Workshop on Particle Theory,
Yerevan, 12-25 September.

Dr. P. RUELLE: University of Louvain, 24-30
March.

Dr. N. DurriELD: University of Osnabruck,
11-20 March.

Dr. L. FEHER: First International Sakharov

Conference on Physics, Moscow, 24-31

May; ETH, Zurich, 29 August - 11

September.
J.R. McConNeLL: Meeting of the
Dielectrics Society, University of Kent, 3-5
April; NATO Advanced Study Institute on
New Perspectives in Physics and Chemisty
Conference, 22 September to 3 October;
Pontifical Academy of Sciences Conference
on Science in the Context of Human
Culture, Rome, 30 September - 4 October.
Dr. A. PaTrick: Congress on Mathematical
Physics, University of Leipzig, 29 July -
9 August; University of Heidelberg, 10-23
August,

Dr. 1. Tsutsul: Tokyo Institute of 5
KEK, Osaka University and Yukawa Insti-
tute for Theoretical Physics, 15 July - 13
August; IVth. Yukawa International Sem-
inar on Low Dimensional Field Theories
and Condensed Matter Physics, 28 July -
3 August.

Dr. E. BUFFET: Statistical Mechanics Confer-
ence, Paris, March; Orsay, March.

Dr. J. BurzLAFF: Karpacz '91, XXVII Winter
School of Theoretical Physics, 18 February
- 1 March.

FPror.
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Dr. D. HerrerNaN: Physics Computing a1, e Prof. U. Cegrell (UMEA Univ., Sweden)
San Jose, California, 9-17 June. Ideals of analytic functions

Dr. P. Lyncu: HIRLAM all-stafl Meeting, Nor- e Prof. M. Newell (UCG) Review of proper-
rkoping, Sweden, 15-16 March; HIRLAM ties of Engel elements
Technical and Scientific Committes Meet- Lectures:
ing, Norrkoping, 17 March; Interna- e Prof. L. O'Connor Drury (DIAS) The
tional Meteorological Institute, Stock- acceleration of test particles a¢ a shod]

holm, March-April; UGG XX Gen-
eral Assembly, Vienna, August; ECMWF
Reading Seminar on Numerical Methods

« Dr. J1V. Pulé (UCD) A variational
problem on a space of measures

in Atmospheric Models, 9-13 September. e Dr.F Bez_mi (D::SI ::p introduction to
_ C. NasH: 2nd. Symposium on Topological T

o cand Gmmlﬁcﬂrﬂmdn in Field Theory, e Mr. P B‘"J:‘ {Wﬂﬂ‘fﬂlﬂ RTC) A tour

Finland, June: 20th. Symposium in Differ- around the Bézier curve

ential Geometric Methods in Physics, New Short Talks:

York, June. s« Dr. P. Dolan (Imperial College London)
ProF. A. O'FarrerLL: CRM at Bellaterra Technique of seperation of variables for

(Barcelona), April. Lancaster, Leeds and tensor differential equations

Cambridge. ¢ Dr. N. Duffield (DIAS) Local meanfield
Dr. B. GoLbsmITH: Caribbean conference on dynamics

Abelian groups, Curacao, August. ¢ Dr. C. Nash (Maynooth) Topological
Dr. T. TcHrakiaN: Durham, February. quantum field theory

Kaiserslautern, April. e Dr. T. Murphy (TCD) Maths in C and
Dr. A.l. SoLomon: NATO collaboration, C++

University of Paris, 17-25 June. Sec- e Prof. J.T. Lewis (DIAS) Stirling's for-

ond Wigner Sympuﬂum. Goslar, 15-21 mula, yet again!

July. International workshop on squeez-  ATnC

ing, groups and quantum mechanics, ¥

Baku, Azerbaijan, 16-22 September. An- Review Lectures:

nual Conference on quantum mechanics, e Prof. J.F. Toland (Bath) The Benjamin-

Guernsey, 30 September - 3 October. Ono eqa_l.uion -a non-linear problem in
Dr. FP. McGiLL: University of Edmonton, Al- harmonic analysis

berta 13-17 March. Seminar on Stochas- » Dr. ). Byatt-Smith (Edinburgh) Exponen-

tic Processes, UCLA, Los Angeles, 28-30 tially small quantities and asymtotics to

March. Strasbourg, Paris 11-13 Decem- all orders

ber. Lectures:

e Dr. M. Stynes (UCC) Finite element
methods for first-order hyperbolic equa-

T Symposia tions

e Dr. D. Hurley (UCC) Ergodicity of
Two Mathematical Symposia were held during geodesic flows
the year, 27-28 March and 19-20 December. The * Dr. M. Vandyck (RTC, Cork and UCC)
attendance (27 in March, 44 in December) in- Birkhoff's theorem in supergravity
cluded professors, lecturers, and graduate stu- s Dr. B. McCann (RTC, Waterford) Prod-
dents from the Irish universities and other third- ucts of finite p-groups
level and research institutes, and from institutes Short Talks:

broad, and ienti it
‘DMS_ and members of the scientific schools of s Prof. J.N. Flavin (UCG) A new identity
and a modified maximum principle

Lectures were given as follows:
March

Review Lectures:

s Prol. A.G. O'Farrell (Maynooth) The
In:minudu arbitrary closed set in
R




J.G. Murphy (UCC) Azimuthal
shearing of special compressible materials
Dr. E. Buffet (DCU) Directed polymers
and martingales
Prof. P. McGill (lrvine) Borel-Cantelli in

continuous time

.Ig{'_.*;m_w- =
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T.C. Dorlas, J.T. Lewis, & J.V. Pulé: Con-
densation in some perturbed mean field
models of boson gas. Helv. Phys. Acta
64(1991)1200-1224.

L. O'Raifeartaigh: On the convergence of astro-
physics and particle physics. Proc. 22nd.
Inter. Conf. on Cosmic Ray Physics,
Reprint Ltd., Dublin, 199]1. (Distributors,
DIAS).

L. O'Raifeartaigh: Conformal reduction of
WEZINW theories and W-algebras. Proc.
XVIIIth Conf. on Group Theoretical
Methods in Physics, Moscow, 1990, ed. V.
Dodonov and V. Manko, Springer(1981).

L. O’Raifeartaigh: W-algebras and constrained
WZ theories. Proc. 14th John Hopkins
Workshop on Current Problems in Particle
Theory, Debrecen, 1990, ed. G. Domokos
et al., World Scientific, Singapore(1391).

L. O'Raifeartaigh, P. Ruelle, & I. Tsutsui: Quan-
turmn equivalence of constrained WINW
and Toda theories. Phys. Lett. B
258(1991)359-363.

L. O'Raifeartaigh, N. Straumann, & A. Wipf: On
the origin of the Aharonov-Bohm effect.
Comments Nucl. Part. Phys. 20(1991)15-
22,

A. Patrick: A probabilistic approach to parallel
dynamies for the Little-Hopfield model. J.
Fhys. A 24(1991)3413-3426.

*). Burzlafl: On the generation of optical
solitons. Proc. ECMI Conference 89, Si.
Wolfgang, Austria, eds. Hj. Wacker and
W. Zulehner, Teubner 1991, p.219.

J. Burzlafl: Vortex-vortex scattering. Proc.
XXVII Winter School of Theoretical
Physics, Karpacz 1991, Poland, eds. P.
Garbaczewski and Z. Popowicz, World Seci-
entific, 1991, p. 244.

J. Burzlafl, & P. Mc Carthy: A study of a
90° Vortex-Vortex scattering process. J.
Math. Phys. 32(1991)3376-3380.

J. Burzlaff, & A. Wood: Optical tunnelling
from one-dimensional square-well poten-
tials. IMA J. Appl. Math. 47(1991)207.

J. McConnell: Theory of dielectric relaxation.
Proceedings of the Meeting of the Di-
electrics Society on Relaxation, Charge
Injection and Charge Transport, Canter-
bury, 1991

*]. McConnell: Inertial theories of dielectric
relaxation in liquids. J. Mol. Liquids
48(1991)98-109.

M. Vandyck, & H. Shanahan: On a maltipole
expansion for instantons. Class. and
Quantum Gravity 8(1991)2035-2048.

M. Vandyck, & H. Shanahan: On a multipole
expansion for instantons Part II: 5 x R®
instantons. Class. and Quantum Gravity
8(1991)2049-2055.

M.A. Vandyck: A remark on the Twin
“Paradox”. Found. Phys. Lett.
4(1991)593-600.

*M.A. Vandyck: An alternative formulation of
the WKB approximation in quantum me-
chanics. European J. Phys. 12(1991)112-
115.

L. Fehér: W-algebras of generalized Toda the-
ories. Proc. First Inter. A.D. Sakharov
Conl. on Physics, Moscow, 1991

Y. Kubyshin, D. O'"Connor, & C.R. Stephens:
Dimensional crossover, the renormaliza-
tion group and finite size scaling. Proc.
RG '91, J.LN.R. Dubna 1991 Editor D.V.
Shirkov et al.

*E. Buffet, & P. Hannigan: Directed random
walks in random environments. J. Stat.
Phys. 65(1991)645-672.

*E. Buffet, & R.F. Werner: A counter-example
in coagulation theory. J. Math. FPhys.
32(1991)2276-2278.

*E. Buffet, & J.V. Pulé: Polymers and random
graphs. J. Stat. Phys. 64(1991)87-110.

*A. Chakrabarti, & D.H. Tchrakian: How
overdetermined are the generalised self-
duality relations? J. Math. Phys
32(1991)2532-2539.

H.J.W. Mailler-Kirsten, & D.H. Tchrakian:
Skyrme-like solitons with absolute scale
in (241) dimensions. Phys. Rev. D.
44(1991)1204.

G.M. O'Brien, & D.H. Tchrakian: A non-
abelian Higgs model with instantons and
sphaleron. Fhys. Lett. B. 282(1991)111.

D. O'Connor, & C.R. Stephens: Phase transi-
tions and dimensional reduction. Nucl.
Phys. B 360(1991)297-336.

G.A. Raggio, & RF. Werner: The Gibbs
variational principle for inhomogeneocus
mean-field systems. Helv. Phys. Acta
64(1991)633-667.
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*R_F. Werner: Dilations of symmetric operators
shifted by a unitary group. J. Funet.
Analysis 92(1990)166-176.

*N.G. Duffield: Local correlation functions for
mean-field dynamical on C"-

semigroups
algebras. Helv. Phys. Acta 64(1991)610-
632

*D. Birmingham, R. Kantowski, & M. Rakowski:
The Eta function in Chern-Simons field
theory. Phys. Lett. B 251(1990)121-7.

Brian P. Dolan: Thermal spectra in the early
universe. (Class. and Quantum Gravily
8(1991)1955-60.

Brian P. Dolan: Energy spectra in inflationary
models. Proc. 4th. Canadian Conference
on General Relativity and Relativistic
Astrophysics, 1991.

*P. Lynch: Filtering integration schemes based
olﬂuhplmudzm ll'uﬂhtr

Physics Computing "91, A.IP Press, 1991.

*J.0'Gorman, B.). Hawdon, J. Hegarty, P. Jenk-
ins, & D.M. Heffernan: Three frequency
ﬁmhdﬂlﬂ-ﬂp%_ A
Modern Optics 38(1991)1243.

*]. O'Gorman, B.J. Hawdon, & D.M. Heflernan:
Stability properties of nonlinear delay sys-
tems and the breakdown of the adiabatic
principle. Zeitschrift fur N
46A(1901)686.
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L. O'Raifeartaigh, P. Ruelle, 1. Tsutsui, & A.
Wipl: W-Algebras for generalized Toda
theories. Commun. Math. Phys.

L. Fehér, L. O'Raifeartaigh, P. Ruelle, I. Tsutsui,
& A. Wipl: Generalised Toda theories
and W-algebras associated with integral
gradings. Ann. Phys.

A. Balachandran, W. McGlinn, L. O'Raifeart-
aigh, 5. Sen, & R. Sorkin: The spin-
statistics connection from homology
groups of configuration space and an
Anyon Wess-Zumino term. Inter. J. Mod.
FPhys. A.

A. Balachandran, W. McGlinn, L. O'Raifeart-
aigh, S. Sen, & R. Sorkin: Topological
spin-statistics theorem for strings. Mod.
Phys. Lett. A.

A. Patrick: Random infinite-volume Gibbs states
for the Curie-Weiss random field Ising
model. J. Stat. Phys.

A. Patrick: Parallel dynamics for an extremely
diluted neural network (comment). J.
Phys. A

M. McGettrick, W. McGlinn, N. Gorman, &
L. O'Raifeartaigh: Virasoro operators for
arbitrarily twisted Kac-Moody algebras.
Int. J. Mod. Phys.

HJ.W. Miller-Kirsten, & D.H. Tchrakian: A
class of (2+1)-dimensional models with
instanton and sphaleron-like solutions. J.
Phys.A.

HJ.W. Muller-Kirsten, J.-Q. Liang, & D.H.
Tehrakian: Solitons, bounces and sphaler-
ons on a circle. Phys. Lett. B.

J.R. McConnell: Dielettrici in campi elettrici
variabili. Dizionario delle Scienze Fisiche

M. Lavelle, & D. McMullan: Gauge fixing,
unitarity and phase space path integrals.
Int. J. Mod. Phys.

D. McMullan: Classical states and the BRST
charge. Commun. Math. Phys.

M. Lavelle, & D. McMullan: Problems with the
path integral description of the tempo-
ral, light-cone and Fock-Schwinger gauges.
Mod. Phys. Leit. A

B.P. Dolan, & C. Nash: Zeta function continu-
ation and the Casimir energy on odd and
md'mmn‘ al spheres. Comm. Math.

P. Lynch, & H. Xiang-Yu: Initialization of
the HIRLAM model using a digital filter,
Mon. Weather Rev.

P. Lynch: Richardson’s barotropic forecast - a
reappraisal. Bull. Amer. Met. Soc.

A.G. O'Farrell, & R.O. Watson: The tangent
stars of a set, and extensions of smooth
functions. J. fur die Reine und Angew.
Math.

A.G. O'Farrell, & F. Perez-Gonzalez: Pointwise
bounded approximation by polynomials.
Math. Proc. Camb. Phil. Soc.

A.G. O'Farrell: “T-invariance™. Proc. R.LA.

A.G. O'Farrell, & P. de Paepe: Approximation
on a disk II. Math. Zeit.

B. Goldsmith, & P. Zanardo: On the analogue
of Corner’s finite rank theorem for mod-
ules over valuation domains. Archiv der
Mathematik

P. McGill: Generalised transforms, quasi diffu-
sions, and Desiré Andrés’ equation. Semi-
naire de Prob.edited by Azema, Meyer, &
Yor, Springer.

P. McGill: Borel-Cantelli lemmas in continuous
time.

P. MeGill: On the structure of a transition
kernel.

B. Piette, D.H. Tehrakian, & W.J. Zakrzowski:
A class of (241)-dimensional models with
extended structure solutions. Zeit. Physik
C.

10 Library

Approximately 220 new titles were added to the
library stock during the year; 200 current peri-
odicals were taken, of which almost half were re-
ceived by gift or under exchange arrangements.
The RIA “permanent loan'collection was main-
tained. As in previous years, offprints and
preprints were received from many scientific in-
stitutes and university departments at home and
abroad, either directly or in response to requests.
Due to overcrowding in the library, a large scale
reorganisation of the journals was undertaken.
This envolved moving a lot of the journals to our
store in the lower basement, where a huge job of
sorting and reshelving is in progress.
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2.2 Meteorology

K. Bolster

Limited measurements were continued as
described in the 1990 Report and enquiries are
dealt with regularly. The DIAS station provides
the only Dublin city data in the new version of
the “Monthly Weather Bulletin® published by
the Meteorological Service.

2.3 Seismic Work

2.3.1 The Seismic Network (DNET and
ENET)

T. A. Blake, K. Bolster, C. M. Horan, A. W. B.
Jacob and G. Wallace

The move of the DNET base station and
recording equipment was completed at Lyons
Estate and the old analogue recording system
was operational again by 15 April. Even though
the new recording point is lower than the old one,
the radio signals from Croghan and Kingscourt
are quite strong and it has not proved necessary
to install an aerial higher up the hill. This
reduces the amount of cabling required.

The second major change during the year
was the acquisition of digital equipment for a
triggered event recording system. This is part
of an EPOCH project {European Community
Programme) for rapid exchange of digital earth-
quake data. Seismic events which activate the
trigger are stored on each national seismic net-
work (DIAS in the case of Ireland) and this data
can be accessed by each of the other participat-
ing national networks. It will allow us immedi-
ate access to seismic data and also allow us to
check the state of individual elements of DNET
in real time. With the old Geostore analogue sys-
tem problems may go undetected for over a week.
While the new system is operational at DLF, re-
mote access Lo it will have to await installation
of a telephone line and modem in 1992, Access
to other networks was already possible in 1991,

2.3.2 Significant Events on the Seismic
Network

1991 was a quiet year with no recorded
events onshore or close offshore Ireland. The
Lleyn area, site of the large seismic events in
1984 which were widely felt in Ireland, is still
active though the number of events is now quite
small. The largest regional events, both only
ML=2.8, were near Newton in Wales on 16 June
and in Stirlingshire, Scotland, on 4 August. The

disposal of two World War Two mines near
Creadon Head in Co. Waterford on 9 June was
recorded on the network.

More distant events included one in North-
ern India on 9 June which caused 2000 deaths, to-
gether with serious landslides and other damage.
Other damaging events recorded included ones
in Pakistan (January), Costa Rica and Western
Caucasus (both in April) and Southern Califor-
nia in June. The events in the Western Caucasus
were unusual in that there were many foreshocks,
building up to the major event in April. This is
the reverse of the normal pattern.

2.3.3 Lower lithospheric work including
the Iberian Experiment (ILIHA)

A. W. B. Jacch and C. J. Bean

The collection of all the ILIHA data and
its incorporation into a single data set was
completed during the year at Karlsruhe. The
final set is to be transferred to the Geophysics
Section in SEGY format. One paper is in press
and a second one has been submitted. The
findings of the second one are that a stratified
lower lithosphere, similar to that found by Bean
and Jacob under Northern Britain and Ireland,
lies under the Iberian peninsula. [t is likely that
the rotation of Iberia at the opening of the Bay
of Biscay provided the shear stresses necessary
for such anisotropic stratification.

2.3.4 Seismic Programme in Kenya -
KRISP 90
A. W. B. Jacob and F. Hauser with Euwropean
and American groups

The unification of all the data for this exper-
iment was completed during the year. These re-
fraction and wide-angle-reflection data were ob-
tained with US Geological Survey instruments
(90%) and DIAS instruments (10%) and the com-
patibility was very good. The Geophysics Sec-
tion's main research interests were in the detailed
structure of the Rift flank and in the seismic
sources, together with their spectra and effec-
tiveness in the Rift and on the Aank. The Moho
reflections on the northeastern flank have been
particularly interesting with strong multiples and
an indication that the Moho is a more continu-
ous feature at frequencies over 10 Hz than it is at

Papers were presented at the UK Geophys-
ical Assembly in Leicester, the EGS Assembly
in Wissbaden, the IUGG in Vienna and the
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Fall Meeting of AGU in San Francisco. Work-
shops were held in August near Karlsruhe and
in December in Menlo Park, California. KRISP
80 has been an outstandingly successful project
and promises to resolve some basic questions
about the structure and development of the East
African Rift.

2.3.5 Seismic wave scattering
. J. Bean, J. McCloskey and A. W. B. Jacob

Scattering of seismic waves by lithospheric
heterogeneities produces seismic coda which typ-
ically look random. A technique has been
introduced for evaluating the predictability of
time-series data as an indicator of underlying
determinism. Both earthquake and explosive
source seismic coda have been analyzed using this
method and have been found to display strong
short term predictability which is nol consistent
with a random generation mechanism

2.3.6 RAPIDS - Seismic Profiles in the
Northeastern Atlantie.

A. W. B. Jacob, P. M. Shannon, F. Hauser,
M. Callman, H. Walls and K. Stammler with
Universily of Hamburg

Work on this project has continued in both
Dublin and Hamburg during the year. A paper
on part of the RAPIDS 1 project was published
and the three main aspects of the project are
now being studied by F. Hauser in Dublin (the
Rockall Trough axial structure and the transition
to oceanic structure) and by U. Vogt in Hamburg
(the margin and transition zone west of the
Hatton-Rockall Basin). Later in the year, M.
Callinan began work in Dublin on the shallow
shelf west of Ireland and on the neighbouring
Rockall Trough. With such a large project,
involving more than 120 seismic sections each
containing up to 200 records, the processing
has taken a lot of work and this extended well
into 1991. The interpretation program, Seismic
Handler, has been further developed during the
ym:.lrand will be very useful in other projects as
well.

2.3.7T Proposed study of the earth’s core-
mantle boundary

A. W. B Jacob

A. W. B. Jacob proposed to the IASPEI
Commission on Controlled Source Sei
(CCSS) in Vienna in August that it was now
possible to make a study of the core-mantle
boundary (CMB) using the very small teleseismic
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sources employed by Jacob and Willmore (1972).
The big change that has occurred since then is
that the observational equipment necessary to
carry out an experiment now exists. Studies of
the CMB to date have been hampered by the very
uneven distribution of stations and earthquake
sources throughout the world. A controlled
experiment with a known source wavelet eould
add greatly to our knowledge of the CMB and the
D" layer above it. These may have a controlling
influence on mantle plumes (like the Iceland one).

2.4 Palacomagnetism
P. W. Readman with N. Abrahamsen {Aarhus)

Work on the project to investigate the
behaviour of the geomagnetic field during Late
Glacial times has continued. This project uses
material collected in the detailed studies being
undertaken by Drs. M. O'Connell (Galway) and
S. Bohnicke (Amsterdam) in Co. Galway and
Co. Clare. Samples have now been taken from
cores from most of their sites and preliminary
palacomagnetic measurements made. In general
the natural magnetisation is very weak (less than
10 A/m) making measurement with the Digico
magnetometer very slow and often unreliable,
so0 it is planned to remeasure the samples using
a SQUID magnetometer at the University of
Edinburgh. From the results obtained so far it
appears that at least one of the sites may be
able to show reproducible angular geomagnetic
secular variations. Records of geomagnetic field
behaviour through the Late Glacial are very few,
and those that exist suffer from very poor age
control. Therefore considerable effort to derive
the field behaviour from these weakly magnetised
samples is justified as they ultimately promise to
be very well characterized and dated as a result
of the other intensive work being undertaken.
This work follows on from work on geomagnetic
secular variations during Post Glacial times and
some early work done on Late Glacial sediments
from Denmark by N. Abrahamsem and P. W.
Readman. It is hoped to link it with some more
recent work from Danish sediments.

3 Research Activities in the Astron-
omy Section
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3.1 Image-Sharpening Studies
P. A. Wayman, R. M. Redfern (UCG)

Although the design and construction work
for image-sharpening equipment advanced con-
siderably during the year (see section 5.2), virtu-
ally no new observing work was possible. Time
allocated on the William Herschel Telescope dur-
ing July in conjunction with Imperial College
London and UCG, could not be used due to prob-
lems at Imperial College with the PAPA detector
provided by makers in the United States.

Some work was done by M. Redfern at the
Kapteyn telescope in December but poor weather
limited the amount of data secured.

3.2 Spectra of Symbiotic Stars
P. A. Wayman, wath J. Mikolajewska (Torun)

Re-observation of principal symbiotic stars
in HA as well as in Ha was carried out with the
Kapteyn Telescope in September. Of the four
nights allocated, three were excellent. 93 spectra
were obtained and about half of them have been
processed, using the Starlink facility of Armagh
Observatory. Many good profiles, even of faint
(10 mag.) stars were obtained. Substantial
changes from the 1989 results are apparent in
some of the Ha profiles.

3.3 Photometry of BL Lac Objects
B. McBreen (UCD) with N. Smatk (Cork RTC)

Observations with the Kapteyn Telescope of
ten BL Lac objects were made on five nights
in October/November. Three nights were un-
usable. 143 exposures of between 5 and 15
minutes were recorded.

3.4 Relativity and Cosmology
T. Kiang and 5.-F. Xiang

The overall density of the universe, including
the indication from observations that relate to
long ‘look-back’ times, tends to be inconsistent
with ‘Standard Cesmology’ either with only Cold
Dark Matter or with only Het Dark Matter as
the principal component. The hypothesis that
approximately equal amounts of Cold and Hot
Dark Matter have prevailed has been examined
and it has been found possible to retain Standard
Cosmology on this basis.

New work was begun on the morphology
of galaxy distribution to throw light on the
question of whether clumps, sheets or filaments
dominate. Is the universe characterized by a
distribution of material within a space, or is
it better thought of as voids within a plenum,
as in a sponge? To amswer such questions a
method of “neighbourhood complexion analysis™
was developed and tested. Rhombic dodecahedra
divide space in a manner such that each cell is
surrounded by 12 equivalent neighbours and the
galaxies listed in the Cambridge for Astronomy
Catalogue were assigned to such cells. The cell-
size was adjusted so that approximately equal
numbers of empty and occcupied cells occurred.
A statistically significant difference emerged as
regards the neighbours of the two categories;
less definite were data on the disposition of
neighbour-cceupation.

3.5 Stellar Activity

E. R. Houdebine, K. Olah (Komkely), P. B.
Byrne (Armagh)

Reports of two new types of stellar flare,
namely those with periodic energy-release and
“Homothetique” flares, were published and an
analysis of other white light flares observed at
ESO was carried out.

Studies of stellar flares initiated elsewhere
have been developed during the year. In
particular, with T. P. Downes, progress was made
on a major investigation of radiative pumping
effects of chromospheric lines by white light
flares.

Chromospheric activity in dK{e) and dM(e)
stars was studied spectroscopically with M.
Heanue, and with K. Olah 129 flux correlations
of the active RSCVn star HK Lac were studied.
Further work on a model for correction for
interstellar absorption and for deriving spot and
plage filling-factors was carried out with a view to
deriving parameters of importance in describing
stellar activity. An IUE/Ground-based follow-up
programme has been organized. Presentations on
stellar flare work at JILA (Boulder) in October
were followed by a visit to the Bartol Institute
(Delaware) where aspects of stellar magnetic
activity were worked on with D. J. Mullan. An
attempted complete stellar flare “scenaric” was
prepared for publication.
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3.6 History of Astronomy
I. Elliott

In preparation for a presentation at the
1992 Colloquium on Stellar Photometry, and
by use of the extant correspondence of Gmrgc
Francis Fitzgerald, the circumstances leading up
to the first electrical measurements of starlight in
August 1892 have been studied. It has been made
clear that G. M. Minchin and W. H. 5. Monck
were the principal persons involved and that the
roles of S. M. Dixon and G. F. Fitzgerald, though
important, were secondary.

In conjunction with M. T. Brick (Edin-
burgh), an examination of the role of Lady Hug-
gins (b Dublin, 1848) in her joint work with
Sir William Huggins (1824-1910) has indicated
that it has an importance not usually recognised.
Her family, Murrays with Scottish origin, has
been traced, and her contribution to the Hug-
gins partnership of photographic skill in stellar
spectroscopy has been demonstrated.

The early life of Agnes Mary Clerke (b
Skibbereen, 1842) has also been examined and
connections with Trinity College through her
brother have been found.

4 Research Activities in the Cosmic
Ray Section

4.1 The Ultra Heavy Cosmic Ray Experi-
ment (UHCRE) on the LDEF Mission

A. Thompson, D. O'Sullivan, J. Bosch and R.
Keegan with K.-P. Wenzel (ESTEC) and C.
Domingo (UAB)

Results during the year from post-flight
investigation of the retrieved UHCRE detector
stacks were very encouraging in regard to both
sample size and quality of data. In addition
Lo sterecscopic optical scanning, an improved
semi-automatic ammoniascanning technique was
developed. This technique has proved to be very
efficient and will be used in future as the main
method of event location for post-flight data
extraction. Extrapolation from detector stacks
scanned to date indicates that about 3000 ultra
heavy cosmic ray nuclei, in the charge region with
Z>60, have been collected. This sample is more
than ten times the current world data in the

field (taken to be the data set from the HEAO-
3 mission plus that from the Ariel-6 mission)
and will be sufficient to provide the world's first
statistically significant sample of actinide (Z>88)
COSITIC FAYS.

With regard to data quality, track analysis
of batches of pre-flight and post-flight uranium
calibration events showed excellent agreement in
track response at all energies from 500 MeV /N
down to 100 MeV /N. In fact, the pre-flight and
post-flight events are indistinguishable. This
implies that the charge spectrum determination
will not suffer any degradation from possible
long term latent track evolution effects such
as fading. This excellent result reflects the
UHCRE hardware design which provided a dry
nitrogen foxygen pressure vessel environment for
the detectors with independent damped passive
thermal control of thermally decoupled (from the
LDEF) detector stacks.

Extensive post-flight thermal analysis of the
UHCRE hardware, dedicated to track response
requirements, was carried out during the year on
behalfl of DIAS by Lockheed Engineering and Sei-
ences under sub-contract to the NASA Langley
Research Center. The results show a relatively
benign detector temperature history remaining
well within pre-flight design predictions during
the six year mission. The overall mean tempera-
ture of the detector stacks was -23°C £ 3°C and
the maximum temperature gradient across any
stack was < 0.1°C. The mean maximum Lemper-
ature excursion was £10°C. Detailed tempera-
ture history information is very important with
regard to variation of track response with tem-
perature during registration and is thus critical
for overall data quality. Track response work
during the year (see Section 4.3) also demon-
strated that possible short term (2 to 10 days)
latent track evolution in the detectors would not
degrade UHCRE charge resolution under condi-
tions arising from the short term (45 days) LDEF
temperature cycle. It is now apparent that the
integrated effect of all temperature related latent
track variations will cause a maximum
shift of £ 0.8 for uranium and % 0.6e for the
platinum-lead group. Thus the primary determi-
nant of charge resolution in the stacks will not be
temperature variation but the more fundamen-
tal question of the precision with which energy
change through the ~ 50kgm=? thick detector
stacks can be measured.
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4.2 The Energetic Particle Analyzer (EPA)
on the Giotto Mission

D. O'Sullivan, A. Thompson with 5. McKenna-
Lawlor (SPCM), MPAe and ESTEC

Analysis of the EPA energetic particle data,
obtained during the Giotto-Halley encounter,
continued with emphasis this year on the study of
particle propagation and acceleration processes
in the Halley bowshock environment. An inte-
grated approach was employed with correlated
data from the JPA (Johnstone Plasma Anal-
yser) and MAG (Neubauer Magnetometer) ex-
periments. Water group ions observed by EPA
in energy channels from 60 keV up to ~ 300 keV
total energy were used in conjunction with solar
wind data and low energy H20* ion measure-
ments (1-85 ke¥) from JPA and with magnetic
field observations from MAG.

It was found that energetic ions were accel-
erated in association with a strong magnetosonic
wave field in the foreshock, in the inbound bow-
shock, within the near cometosheath, as well as
immediately inside and outside the broad out-
bound bowshock. A relatively hard spectrum
was observed in the inbound foreshock (v = 3.3).
Inside the bowshock itsell, the spectrum was
somewhat softer (¥ = 4.1), due to an increase in
the fluxes in the lowesl energy channels. Further
acceleration of the particles took place inside the
cometosheath (v = 3.5). Similar, but somewhat
steeper, spectra were observed on the outbound
side.

It was concluded that particle acceleration
at the inbound and outbound bowshock observed
by EPA was most likely due to a combination of
first and second order Fermi processes and the
transit time damping effect. It was found that
the pickup process and the shock drift accelera-
tion process could be discarded as the reason for
the existence of the Halley foreshock. It was also
found that more particles escaped from the out-
bound than from the inbound cometosheath indi-
cating a general flux anisotropy, probably caused
by the transit time damping mechanism.

4.3 Nuclear Track Detector Response
Studies

A. Thompsen, D. O'Sullivan, J. Bosch and R.
Keegan wnth C. Domingo (UARB)

In order to investigate the temperature de-
pendence of short term (2 to 10 days) latent

track evolution in polycarbonate, hitherto un-

known, nine thick (~ 10kgm™?) detector stacks
had been exposed to near relativistic uranium
and gold beams at +18°C and at -78°C, and
stored at -T8°C for periods varying from 0 to
200 hrs, equivalent to a limiting range of 2 to
10 days. During the year, batches of uranium
events registered at 18°C and at -78°C with 0,
60 and 160 hours storage times, were measured
and analyzed. It was found that events from the
three storage times were indistinguishable from
each other within the statistical errors and that
the fractional change in signal strength per de-
gree centigrade was consistent with earlier DIAS
results for the Registration Temperature Effect
(RTE) which is, essentially, very short term (< 2
days) differential latent track evolution. This isa
very important result for application to the anal-
vsis of LDEF/UHCRE events (see Section 4.1)
and means that the short term LDEF tempera-
ture cycle will not degrade the UHCRE charge
resolution by causing apparent charge shifts be-
yond the known RTE. Earlier track response
studies by DIAS have shown that possible long
term (>10 days) temperature dependent latent
track evolution will have no measurable impact
on UHCRE charge assignment.

44 The Solar Low Energy Detector
(SLED) on the Phobos Mission

D. O'Sullvvan, A. Thompson with 5. McKenna-
Lawlor (SPCM), MPAe¢, KFKI and IK]

During the year analysis of the SLED
energetic electron and ion data from the Phobos
Mission Cruise Phase (Earth to Mars) and
from the near Martian environment continued.
QOver the period from 25 July 1988 until 27
March 1989 the SLED instrument on Phobos-
2 had recorded variable interplanetary fluxes in
the range ~30 keV to ~30 MeV. This time
interval, which overlapped with data obtained
from 19 July until 30 August 1988 by an identical
SLED instrument on Phobos-1, coincided with
a period when the interplanetary medium was
expected to be in the course of evolving from
one solar-cycle dominated characteristic state o
another. Investigation of the SLED data shows
that the interplanetary medium was indeed
greatly disturbed during this period. Co-rotating
events, which are characteristic of solar minimum
conditions, as well as strong solar particle events
associated with major flaring were observed.
The co-rotating events were characterized by
a preceding structured spike, probably caused

-
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by a forward/reverse shock, followed by an
enhancement exhibiting an exponential decay
phase and a harder energy spectrum. A particle
shielding effect for protons up to ~30 MeV,
caused by planet Mars, was detected by SLED
in March 1989 when the interplanetary medium
was disturbed by major flares.

SLED particle data from the lowest energy
channel (34-51 keV) were compared with mag-
netic field data simultaneously recorded by the
Phobos magnetometer (MAGMA). This was pos-
sible for 13 out of 114 circular orbits of Mars.
Two types (A and B) of particle enhancement
were identified deep in the Martian magnetotail.
Type A had pitch angles close to 0° and 180°
while Type B had pitch angles close to 90°. Pos-
sible explanations include (1) mechanisms similar
to those known to accelerate ions in the Earth's
auroral regions (Type A); the pickup process in
the dayside of Mars (Types A and B); (3) par-
tial confinement of particles in the magnetotail
within closed magnetic field loops (Type B).

4.5 The Energetic Particle Analyzer (EPA)
on the Giotto Extended Mission (GEM)

A. Thompson, D. O'Sullivan with 5. McKenna-
Lawlor (SPCM), MPAe and ESTEC

The Giotto spacecraft remained in hiberna-
tion during the year. It had been powered down
on 23 July 1990 following confirmation of the tra-
Jectory to comet Grigg-Skjellerup, which it will
encounter on 10 July 1992 between 15:10 and
15:30 UTC. A key objective of this encounter
is the investigation of comet/solar wind inter-
actions using the onboard particle and field in-
struments. [n this context EPA, which incor-
porates three semiconductor particle telescopes,
will measure the energetic electron and ion en-
vironment of Grigg-Skjellerup, employing eight
energy channels, from 20 kev up into the MeV
region, viewing in sixteen sectors with 0.5 sec-
onds time resolution.

Scheduled Mission and Science Working
Team (SWT) activities for the year have been im-
plemented. By the end of the year preparations
at ESOC for the Encounter period were well un-
dﬂww“dlhemhlﬂleupﬂimtm
and their Experiment Ground Support Equip-
ment were ready. The operational status of the
ground segment will be confirmed in the formal
Ground Segment Readiness Review on 23 March
1992. With regard to EPA Ground Support and

k] |

Quick Look equipment, it was decided to refur-
hish the hardware which had been used for the
Halley Encounter. This will provide a facility
for real time displays of EPA data during the
Grigg-Skjellerup encounter. Such display facili-
ties are required by Lthe European Space Agency
for use during the extensive public relations ac-
tivities planned for the encounter period.

The encounter scenario and spacecraft tar-
geting were discussed at the last SWT meeting of
the year, on 5 December. Targeting error should
be less than 1000 km and two oplions for the
SWT emerged: (1) to go as close as passible to
the nucleus, i.e. to aim at impacting on the nu-
cleus, or (2) to aim for the tail forming region,
about 300 km to the tailward side, a cometary
area unexplored to date. A final choice will be
made during the SWT meeting on 24 March
1992, giving the Flight Operations Team suffi-
cient time to optimize the encounter strategy.

4.6 Star Formation

T. Ray, D). Corcoran, M. Corcoran, A. Moor-
house and 5. Russell with MPIA and other
groups

During 1991, the observational group work-
ing on star formation studies has grown with the
arrival of a jointly funded DIAS-EOLAS postdoc,
Alan Moorhouse, formerly of the Royal Observa-
tory Edinburgh, and a new postgraduate student,
Myles Corcoran, who is registered with TCD.

Much of the group's efforts have gone into
understanding the various mass loss phenomena
that occur during the early phases of star
formation. It now appears that every young star,
including our Sun at one time, went through
such an outflow phase. In fact, most current
theories of star formation require a degree of
mass loss, even while the core is still actively
accreting, if a star is to form at all. In
addition to directly studying the wind properties
close to the star by analyzing line profiles,
the group have also studied its impact on the
young stellar object (YSO) environment using
certain outflow tracers. Such tracers include
high-velocity CO-line emission and shock-excited
Hy line emission. The most highly-collimated
outflow component, however, near YSOs can be
observed optically in the form of Herbig-Haro
(HH) objects or HH-like jets and these “optical”
outflows continue to be a main area of interest for
the group. Like HH objects, jets are emission-line
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objects excited by shock waves with velocities
of 30 to 100 km/s. This excitation mechanism
gives rise to a characteristic spectrum, in which
lines such as Ha, [SI]] and [OI] are very
prominent. These lines can be used to carry out
studies of the morphology, by imaging, and the
kinematics, through imaging and spectroscopy.
Close ties with the Max Planck Institut fir
Astronomie (MPIA) in Heidelberg continued,
both in the area of groundbased studies of
young stars and in the preparation of the
star formation core programme for the Infrared
Space Observatory (ISO). During the Summer
of 91, Drs. R. Mundt and R. Poetzel of
the MPIA visited Dublin for approximately
two weeks while T. Ray and D. Corcoran
reciprocated in November. A total of four joint
observing campaigns with the Heidelberg group
have been carried out. These include runs
on the European Southern Observatory’s New
Technology Telescope (NTT) in Chile (Poetazel
and Ray), the Isaac Newton Telescope (INT) on
La Palma (Corcoran and Ray), the MPl 2.2m
Telescope in Chile (Moorhouse) and the United
Kingdom Infrared Telescope (UKIRT) in Hawaii
(Ray and Bastien). The latter programme
was also in collaboration with the University of
Montréal.

With Alex Raga (University of Manchester),
Ray and Mundt have found clear evidence that
jets from young stars are largely collimated
on scales of a few hundred astronomical units
(AU) rather than a few stellar radii; these
observations have important implications for the
theory of outflows from such stars. In order to
measure the degree of collimation close to the
star, image deconvolution techniques have had
to be applied to frames (already obtained under
excellent seeing conditions) at Calar Alto (the
MP1 observatory in Southern Spain).

Combining data on a range of outflows from
young stars with different luminosities, Ray has
found that the mass loss rates scale roughly
with the square root of the luminosity. This
is seen to be the case irrespective of whether
one is observing these outflows in the molecular
(1.e. mm wavelengths) or in the optical or radio
continuum bands. Such a result is surprising
given that one is supposed to be observing
different parts of the outflow at these widely
different wavelengths.

With Susan Edwards (Massachusetts), Ray
and Mundt have shown that the presence of
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disks around young stars (as evidenced by their
infrared signaiure) is a necessary prerequisite
for outflows to form. Since outflows come from
deep within the gravitational potential well of the
parent star, they must therefore arise from the
inner regions of the surrounding accretion disk.

Stellar jets usually consists of a series of
often quasi-periodically spaced knots. Using the
large data bank of images acquired over several
epochs, Ray and the MPIA group have made
proper molion measurements of these knots
and it has been found that knots move out
at velocities less than the welocities of the jet
material itself. The knot speed is therefore
essentially a pattern speed and it is currently
being investigated whether knots might be due
to some form of hydrodynamic instability.

Several new optical outflows from high
luminosity sources have been discovered by the
DIAS and MPIA groups. In some cases (for
example MWC 1080, Cepheus A) the outflows
appear to be poorly-collimated while in others
{for example LkHa 198 and AFGL 2591) this
is mot so. It is not clear yet what connection,
il any, there is between lumincsity and degree
of collimation. The DIAS group’s results for
Cepheus A are quite spectacular in that they
show the first clear ring of Herbig-Haro emission
ever seen. Finally Ray and others have detected
a brightening (in the optical) of the young
star SVS 13 by several magnitudes. This
brightening is now being monitored by several
groups photometrically and spectroscopically. It
appears to be a rare EX Or event rather than a
FU Or event.

Ray, in collaboration with Pierre Bastien
(University of Montréal) and Mundt, searched
for disks around YSOs using UKIRT's infrared
camera (IRCAM) and a polarimeter. Six YSOs
were imaged in several wavebands. Several YS50s
showed a “slab™ pattern in their polarization
vectors indicative of a disk. All of the objects
studied had well-determined optical outflows in
the sense that their true spatial orientations are
known from proper molion and spectroscopic
studies. This information is to be used to model
From the data, it is hoped to test whether
multiple scattering or magnetically aligned grains
are the cause of “polarization disks™. Initial
indications are that multiple scattering is the
most likely origin.
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In August R. Mundt (MPIA) visited DIAS
for two weeks to work on a joint paper and to
initiate a new programme on FU Orionis stars.
Corcoran and Ray used the Isaac Newton Tele-
scope (INT) for one week with the Intermediate
Dispersion Spectrograph (1DS) to observe Herbig
Ae/Be stars and, in addition, some Herbig-Haro
objects from high luminesity YSOs. Only half a
night was lost due to bad weather. This data,
currently under analysis by M. Corcoran, shows
that these stars have either symmetric or purely
blue-shifted forbidden line emission. A similar ef-
fect is seen in the forbidden lines of T Tauri stars
and it is almost certainly due to the obscuring
effects of a circumstellar disk. Corcoran’s result
is probably the strongest evidence yet found for
disks around young intermediate mass stars.

5. Russell is involved in a study of the
Chamaeleon star formation region. Using results
from the mew infrared array IRIS on the AAT,
he and his colleagues are probing the luminosity
function of the region to great depth. So deep,
indeed, that sub-stellar objects, or the fabled
'brown dwarfs’, may be detectable. This is a
project designed to support the future work to
be carried out by the infrared space observatory
(ISO) on star formation. In further support
of this space project, he is coordinating several
proposals Lo observe star formation regions at
mm-continuum wavelengths.

4.7 Abundance Studies

5. Russell

The third of three papers derived from the
PhD thesis of 5. Russell, entitled Abundances of
the Heavy Elements in the Magellanic Clouds:
HI Interpretation of Results by Russell and
Dopita, was accepted for publication in the
Astrophysical Journal (it appears in volume 384,
pi08, January 1992).

Recently there have been several investiga-
tions of the elemental abundances of F-G as well
as B type stars in both clusters and the fields of
the Magellanic Clouds (for instance: Richtler et
al. 1989, 1990; Reitermann et al. 1990; Dufton
et al. 1990; Barbuy et al. 1991; McWilliam
and Williams 1991; Spite et al. 1989a, 1989b).
The results of these various investigations are
discussed in detail by Russell (1991) and are the
subject of continuing research. Russell concluded
that the results of different authors, different
stars, and different sites broadly agres with each

other. However, cluster stars show a systematic
overabundance of very heavy elements compared
to field stars. In addition, hot stars show a sys-
tematic overabundance of oxygen compared to
cool stars.

4.8 Shock structure and stability
L. O'C. Drury and [. 0'Brien

There is an interesting analogy between the
equations governing the structure of shocks mod-
ified by energetic particle reaction effects (often
called cosmic ray shocks) and those for shocks
in partially ionized media. An investigation was
started to see whether techniques developed in
the cosmic ray case could be usefully applied to
the partially ionized case.

4.9 Cosmic ray production in supernova
remnants

L. O°C. Drury

The simplified models for particle accelera-
tion in supernova remnants developed over the
last few years in collaboration with the Heidel-
berg group were implicitly criticised in a paper
by Kang and Jones. They reported a calcu-
lation, using their more detailed hydrodynamic
programme, of one of the simplified models which
gave very different results. However a detailed
examination of the calculation showed that the
differences were almost entirely the result of
slightly different assumptions about the closure
parameters and starting conditions. With the
same starting conditions and closure parameters
the differences between the two calculations are
only slight.

4.10 Turbulent Reconnection

L. O'C. Drury with M. Goldstein (GSFC)
Arising from discussions at the Cargise

workshop, the possibility that the electric fields

associated with turbulent magnetic reconnection

in the Galactic disc and halo might be significant
in the acceleration of cosmic rays was considered.

5 Facilities
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5.1 Geophysics Instruments
G. A. Wallace, T. A. Blake, C. M. Horan

Some work was done on the seismic field
instruments in order to make it possible to use
the small 4.5 Hz seismometers. The output
from these needs some preamplification before
being fed into the existing amplifier-modulators.
Conversion to 3-component recording was also
considered and two test instruments were built.
However, this would be a major investment which
might be better applied to moving to a smaller
number of digital 3-component instruments while
keeping the, very successful, analogue single
component instruments operational as well.

The rehabilitation of the DNET base station
at Lyons Estate took a good deal of staff
time. The final outcome has been considerably
improved housing for the analogue equipment
and the provision of a suitable environment for
the new digital equipment.

5.2 Imaging Techniques (UCG-DIAS-ICL-
RAL Collaboration)

R. M. Redfern (UCG), B. D. Jordan, I. van
Breda, P. A. Wayman

The Transputer-based interface and correci-
ing mirror-drive electronics, together with the
UCG data acquisition system, were completed
during the year. All these items were ready
for laboratory testing with the Imperial College
PAPA detector by February and, with the PAPA
incomplete, were taken to London and found to
work satisfactorily in conjunction with the soft-
ware of the detector and the SUN workstation
display. It was subsequently apparent that the
PAPA, as delivered to ICL, was unsatisfactory
due to alignment and focussing difficulties. Con-
sequently, a promising scheduled observing pe-
riod using the GHRIL laboratory of the Herschel
Telescope on La Palma had to be cancelled.

During August the possibility of gaining ac-
cess to the Rutherford Appleton Laboratory pho-
ton counting system was discussed at RAL. This
followed on from work previously done by 1. van
Breda while at the Royal Greenwich Observa-
tory. It was envisaged that a hardware preproces-
sor would be incorporated in the system, which
could otherwise be adapted to the interface and
data acquisition system which had been devel-
oped for the Imperial College PAPA detector.
The RAL detector equipped with image- pro-

cessing circuitry as designed by 1. van Breda and
tested at RAL is potentially superior Lo any exist-
ing photon-counting detector available elsewhere
which makes use of a microchannel plate at the
front end.

Based on possible use of the RAL detector,
a mechanical assembly has been constructed in
UCG using two detectors, one for monitoring im-
age movement by a broad-band filter and the
other capable of recording narrow-band photons.
The assembly is designed for multiple-aperture
use at the GHRIL laboratory on the 4.2-m Her-
schel telescope and a computer-controlled step-
per motor driver for the eight motors involved
was designed and built for rack mounting at the
finished instrument. It is intended that the RAL
detector shall be used at the broad-band focus
and either the ESO MAMA detector, the existing
GHRIL IPD detector (the only one used to date
at the GHRIL), or eventually the PAPA detector
of ICL, at the recording focus. The equipment
would, however, be available for use on other
telescopes and preliminary enquiries were made
during the year as regards the availability of the
Nordic Optical Telescope (NOT) on La Palma
and the New Technology Telescope (NTT) at the
Chilean ESO site.

In order to improve the data-recording
fidelity of the IPD, a new method of processing
the signals using digital rather than analog
techniques has been devised. A protolype
system with a 12-bit A/D converter was built
at Dunsink during the year and four printed-
circuit-board versions were produced with a view
to improving the IPD output from the former
7-bit specification to 10 bits, with the use of a
look-up table. In order to pursue this proposal,
an IPD detector belonging to the Physics Dept.,
Maynooth College, has been made available on
loan.

5.3 Servo Motor Drive
B. D. Jordan

Due to difficulty in getting the 4MS devel-
opment system to respond fully to the software
supplied, work on the D. C. servo motor drive,
in conjunction with the Royal Greenwich Obser-
vatory was in abeyanee. Lack of documentation
to solve the difficulties prevents further progress
and alternative methods have been proposed to
RGO using a transputer-based system, or VME
68020/68030 processors.
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5.4 QUBES Electronics

M. Smyth worked from 5 April on sec-
ondment to the Royal Greenwich Observatory,
Observatorio del Roque de los Muchachos, La
Palma, Canary Islands, Spain. His work has in-
cluded the application and maintenance of the
QUBES system in support of observing sched-
ules from, inter ala, the Astronomy Section and
Armagh Observatory.

6 Computers

6.1 Merrion Square

T. A. Blake, W. M. Tai

A major change took place when the com-
puhrmmpmlmnuﬂhthhn—

ment in the second half of the year, however this
mmﬁduﬁtﬂnmhm
users. In large part this was due to the fact that
the whole building is now threaded by an eth-
ernet cable to which most of the PCs and all
the workstations are connected. The connection
d‘ﬂIMHmHMM‘Iﬂ&II
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and one UK proposal with Irish participation was
approved. Professor B. McBreen (UCD), a mem-
ber of PATT, attended panel meetings as Irish
representative in July and December. R. M. Red-
fern attended two meetings of the GHRIL com-
mittee but the La Palma Users Committee was
not convened,

Two Information Sheets, Nos 24 and 25,
were issued during the year. In response to a
request from the Governing Board, discussions
on funding of the La Palma observing work and
similar proposed facilities at ESO, Hawaii(US),
Calar Alto, ete. were held with the Minister for
Science and Technology and at EOLAS.

7.1 Observing Visits, La Palma, etec.
Observing work mﬂmdwtdnmlh

year as follows:

s T. P. Ray, with R. Poetzel (Heidelberg),
NTT, Chile, 6-10 February.

e A. Moorhouse, UK Infrared Telescope,
Hawaii, I-lﬂilulr
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at the XX General Assembly IUGG, Vienna, 11-
24 August.

A. W. B. Jacob with J. Diaz et al., An in-
vestigation of the lithospheric heterogeneity and
anisotropy in Iberia: the ILIHA-DSS experiment,
at the XX General Assembly IUGG, Vienna, 11-
24 August.

P. M. Shannon, A. W. B. Jacob and
1. Makris, Proposed Study of the correlation
between seismicity and geochemical emmissions
at a mid-ocean ridge, EC MAST II Workshop,
Brussels, 16-17 October.

A.W.B. Jacob with J. Mechie et al., Crustal
and Upper Mantle Structure Beneath the Kenya
Rift: Principal Results from KRISP 90, AGU
Fall Meeting, San Francisco, 9-13 December.

C. Prodehl, A. W. B. Jacch, E. Dindi,
H. Thybo, R. Stangl, Crustal Structure on the
Northeastern Flank of the Kenya Rift, KRISP
90 Workshop, US Geological Survey, Menlo Park,
California, 7 December.

A. W. B. Jacob, Source Spectra and their
variation with distance, KRISP 90 Workshop,
US Geological Survey, Menlo Park, California,
7 December.

P. A. Wayman gave an invited public lecture
Co-operation between Dunsink and Armagh
Observatories over 200 years on the occasion of
the visit Lo Armagh of the Royal Irish Academy
on 27 March, during the Bicentenary Year, 1990-
a1, of Armagh Observatory.

T. Kiang spoke on Probing the Large Scale
Structure with Rhombic Dodecahedron Cells at
the International Workshop on Galaxy Environ-
ments and Large Scale Structure of the Universe,
Trieste Italy, 22-25 October. A poster paper
Clustering in a Universe dominated by Multiple
Dark Matter by S.-P. Xiang and T. Kiang was
presented at the same mesting.

E. Houdebine spoke on Periodic Flare Activ-
ity at the Cool Star Consortium Meeting, JILA,
Boulder, in October.

T. Kiang spoke on A Tool for Researching
into the Shape of Things: The Rhombic Dodec-
ahedron at the Maynooth meeting of the ASGI,
12 September.

A. Thompson presented a poster paper enti-
tled “The Ultra Heavy Cosmic Ray Experiment
on the LDEF Spacecraft - A Postflight Report”
st the 22nd International Cosmic Ray Confer-
ence, Dublin, 11-23 August.

a

S. Russell spoke on The Magellanic Clouds:
How Well do we Know What Our Closest
Neighbours are Made of? at the RAS/ASGI
meeling in Armagh, 3 April.

T. P. Ray spoke on The origin of mass loss
from young stars at the RAS/ASGI meeting in
Armagh, 5 Apnl.

8.5 External Seminars

B. D. Jordan addressed the Institution of
Control and Measurement Engineers on Elec-
tronic designs for the SLED mission in March.

I. van Breda spoke on Inertial Guidance for
Telescopes and on Transputers in Parallel Con-
trol Systems at the South African Astronomical
Observatory in September.

P. A. Wayman spoke at Armagh Observa-
tory on The Total Solar Eclipse of 11 July 1991
and its antecedents on 27 November.

P. A. Wayman spoke on Grubb Telescope
Design at the Physics Department, Carlow R. T.
C., on 22 January.

D. O'Sullivan gave a collogquium on ultra
heavy nuclei to the Space Science Unit of the
University of Canterbury on December 11.

T. P. Ray gave a colloquium to the Depart-
ment of Astronomy of the University of Manch-

ester on “Optical Outflows™ on October 24.

5. Russell gave an Invited talk at Canterbury
University in Christchurch, New Zealand, on the
18th April 1991, entitled The Heavy Element
Abundances in the Magellanic Clouds.

8.6 Popular Lectures

D. O'Sullivan spoke on Particles in Space to
the Irish Physics Students’ Association in Cork
(January).

P. A. Wayman addressed the Irish Astro-
nomical Society on Large Telescope Design on
4 March and on The Total Solar Eclipse of 11
July 1991 on 4 November.

P. A. Wayman addressed groups visiting
Dunsink Observatory from the Sundai School,
Newbridge, (23 January), the Royal Aeronautical
Society (22 February), the Schools of Celtic Stud-
ies and Theoretical Physics (27 February), visi-
tors in connection with the Hamilton Walk (16
October), the Finglas Arts Festival (11 Novem-
ber), Castleknock Youth Group (19 November),
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and the Society for Parents of Gifted Children
(29 November).

P. A. Wayman and W. Dumpleton talked at
2 weekend conference of the Westport Historical
and Literary Society at Westport 22-23 Novem-
ber. Topics were The Solar System (W. D.), The
1991 Total Solar Eclipse (P. A. W.) and Time
Measurement (P. A. W.).

I. Elliott spoke on Astronomy in the Teach-
ing of Physics under the Institute of Physics
sponsored lecture scheme to branches of the
Irish Science Teachers Association in Dundalk (2
Sept), Longford (10 Dec.) and Dublin (27 Nov.).
He also gave a lecture to H. Dip. Ed. students
in the U. C. D. Education Department on the
Junior Cycle environment course (5 Feb.).

I. Elliott spoke to the visiting students of
the Royal Dublin Society Youth Science and Arts
Week on 8 July.

The programme of Public Open Nights at
Dunsink Observvatory continued as in previous
members of the Irish Astronomical Society. Use
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Theoretical Physics. Following this, a reception
for the delegates was hosted by the Lord Mayor
of Dublin. Scientific sessions at Trinity College
started on August 13 and continued there until
the final day of the conference, August 23.
A total of 781 contributed papers were read
and there were 8 invited and 9 rapporteur
talks.The Inaugural Hess Lecture was delivered
by Professor Bonnet, the director of the scientific
programme of the European Space Agency, at the
Royal Dublin Society on the evening of August
21. Eleven workshops were held at evening time
and were very well attended.

The organisers of the 23rd ICRC were
provided with facilities to promote the next
conference, 10 be held at the University of
Calgary in 1993.

The Minister for Tourism and Transport
hosted a State Reception for the delegates at
Dublin Castle on August 12 which was attended
by over T00 guests. Prior to the Hess Lec-
ture at the RDS delegates attended a reception
sponsored by DCC. Included in the social pro-
gramme were two evenings of Irish music and a
Conference Dinner and entertainment at Trin-
ity College. Many delegates took part in two
specially arranged tours to Birr Castle (includ-
ing Mount St Joseph's Monastery) and New-
grange/Knowth/Monasterboice. A wide ranging
social programme was also provided for the ac-
companying persons by the social committee.
College on the afternoon of August 23.

-n.mpdhw C! '_

(IACG) and the Scientific Committee on Solar-
Terrestrial Physics (SCOSTEP). The primary
objective of the Symposium is to address out-
standing scientific problems in solar, heliospheric
mdmmm“‘“ﬁﬂﬂ
ordinated approach.

The Scientific Programme Committee, at its
first meeting on 24 October, decided to adopt
a cross-fertilisation approach to the structure of
the programme, which would emphasise the com-
mon aspects of solar, interplanetary and mag- :
netospheric physics, leading to the study of the 2
same, similar or analogous physical 'pl'u-l'i" LT
mittee met three times during the year on 25~
26 June, 27-20 August and 9 December. Tt was'
decided that the Symposium, which is scheduled
for 16-19 June 1992, would be preceeded by one-
mmmmmm-m
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Genet (Arizona) and 1. Elliott.

9.5 Astronomical Science Group of Ireland

5. Russell

The Autumn meeting was held in Maynooth
on 12 September; the main speaker was Prof. F.
Kahn (Manchester).

10 External Work

10.1 Geophysics Section

T. A. BLAKE: to BGS, Edinburgh,1-6, July re
new digital seismic equipment; to DECUS
Conference, DCU, 4-6 September.

K. BoLsTER: seismic data processing, BGS

Edinburgh, 10-17 April.

. Hauser: RAPIDS wisits to Karlsruhe 4-6
January, Hamburg 16-30 January, 4-22
February, 20 May - 9 June, 3-17 July, 11-
21 December,

. M. Horax: RAPIDS wisits to Hamburg
16-30 January, 3-17 July, seismic tests in
Kerry, 2-4 October.

A. W. B. Jacos: EC Meeting, London, 25
January, RAPIDS visit to Hamburg, 67
March, 22-23 August, and 18-20 December,
attended XVth UK Geophysical Assembly,
3-5 April, seismic data processing, BGS
Edinburgh, 10-17 April, ESF, Strasbourg,
28-30 May, Karlsruhe, 2-9 June, KRISP
Workshop nr.  Karlsruhe 4-11 and 15
22 August, IUGG Vienna, 12-15 August,
seismic tests in Kerry 2-4 October, EC
MAST 1l Workshop in Brussels, 16-17
October, KRISP 90 Workshop, Menlo
Park, California, 7-8 December, AGU Fall
Meeting, San Francisco, 9-13 December.

T. MurPHY: attended R. Astr. Soc. Geophys-
ical Meeting, London, 11 January, seismic
tests in Kerry, 2-4 October.

P. W. READMAN: attended XVth UK Geophys-
ical Assembly, Leicester, 3-5 April: visited
Botany Dept., UCG in June re palacomag-
netic cores; attended XXth General As
sembly of IUGG held in Vienna 11-24 Au-
gust; visited University of Hamburg re ma-
rine gravity data, 6-20 October; Free Uni-

-
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versity of Amsterdam re palasomagnetic
samples.

P. M. Suannon: RAPIDS visit to Hamburg, 6-
7 March, 22-23 August, and 18-20 Decem-
ber, EC MAST Il Workshop in Brussels,
16-1T7 October.

G. WALLACE: Seismic tests in Kerry, 2-4
October.

10.2 Cosmic Ray Section

L. O'C. Drury: Cargése workshop Collective
Acceleration in Collisionless Plasmas, 9-
15 June; external PhD examiner, Univer-
sity of Leeds, 20 September; collaboration
with Dr. M. Goldstein, Goddard Space
Flight Center, 3 December; Bartol Re
search Institute workshop on Particle Ae-
celeration in Cosmic Plasmas, 46 Decem-
ber.

A. TrHompson: Giotto Extended Mission Seci-
ence Working Team meeting, ESOC,
Darmstadt, 8-9 November.

D. O'SuLLivan: Institute of Physics (Irish
Branch) spring meeting, Galway, 22-24
March; First LDEF Post Retrieval Sympo-
sium, Orlondo, USA, 1-9 June; Space Sci-
ence Unit, University of Canterbury, 10-12
December.

. Ray: Gordon Research Conference The
Origins of Solar Systems, July; ISOPHOT
consortium meeting, 10 September; Meet-
ing on Stellar Jets and Bipolar Qutflows,
Capri, 18-21 September; Space Telescope
European Coordinating Facility, Munich
21-22 November; MPIA Heidelberg, 23
November = 7 December.

D. Corcoran: MPIA Heidelberg, 23 November
= 7 December; Meeting on Stellar Jets and
Bipolar Outfows, Capri, 18-21 September.

A. MoorHoUsE: Meeting on Stellar Jets and
Bipolar Outflows, Capri, 18-21 September;

S. RusserL: ISOPHOT meetings: AOT-
working group meeting, Heidelberg, 23-
26 January; GBPP-working group meet-
ing, Leiden, 5th February; AOT-working

group meeting held at Rutherford Apple-
ton Laboratories, 11-15 February; con-

sortium meeting, Heidelberg, 29-30 April;

AOT-working group meeting, ESTEC, 12

July; consortium meeting, Heidelberg, 10

September. Edinburgh Conference Next
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Generation Infrared Space Observatory,
93rd - 24th May (chaired the first session).

W. M. Tar: ESRIN (Frascati, Italy), European
Space Physics Analysis Network Users
meeting, October.

10.3 Astronomy Section

P. A. WayMan: Cambridge Meeting on Active
Optics, 7 March; H.Ammulm
London, 8 March; Armagh, 3-6 April; La
Palma C. C. 1. Meeting, Cambridge, 28
May; visit to La Paz, Mexico, 8 - 17
July, for the Total Solar Eclipse; Optics
in Astronomy Meeting, Cambridge, 8
10 WI R A L,

23 October; Armagh Observatory, 25-27

T. KiaNG: Beijing and Hefei, China, 1-20
October; International Workshop, Trieste,
22-25 October. *

I. ELLioTT: Royal Astronomical. Society, Ar-
magh, 3-5 April; London, 11 October; ESF
Network Meeting for Robotic Telescopes,
London, 11 October.

B. D. Joroan: R. A. L., Chilton, 22 October.

1. vaN BRreEDA: 5. A. A. O, C'P"n',,'*




School of Cosmic Physics

1991

A. W. B. Jacob with J. Makris et al,
A new look at the Rockall region, offshore
Ireland, Marine and Petroleum Geology, 8:410-
416 (1991).

A. W. B. Jacob with KRISP Working
Party, Large-scale variation in lithospheric struc-
ture along and across the Kenya Rift, Nature,
354:223-227 (1991).

A. W.B. Jacob, C. J. Bean, B. Nolte and C.
Prodehl, P-wave sections in a realistic anisotropic
lithosphere, Geophys. J. Int., 107:709-714
(1991).

J. McLoskey, C. J. Bean, and A. W. B.
Jacob, Evidence for chaotic behaviour in seismic
wave scattering, Geophysical Research Letters,
18:1901-1904 (1991).

A.W.B. Jacob with J. Mechie et al., Crustal
and Upper Mantle Structure Beneath the Kenya
Rift: Principal Results from KRISP 90, EOS,
72:44S:298 (1991) (A).

T. Murphy with D. R. Barraclough et al.,
150 years of magnetic observatories: recent
researches on world data, Surveys in Geophysics,
13:47-88 (1992).

P. W. Readman with 5. Papamarinopoulos,
Y. Maniatis and A. Simopoulos, Palacomagnetic
and mineral magnetic studies of sediment from
Ball's Cavern, Schoharie, U. S. A, Earth and
Planetary Science Letters, 102:198-212 (1991).

E. R. Houdebine, with P. M. Panagi and
P. B. Byrne, High-resolution cbservations of
chromospheric lines in late-type dwarfs., Astron.
Astrophys. Suppl. Ser., 90, 437-450 (1991).

E. R. Houdebine, U and I band Observations
of Stellar Flares, JAU Information Bulletin on
Variable Stars, No. 3631 (1991).

E. R. Houdebine, Clues for Periodic Releases
during a Stellar Flare, IAU Information Bulletin
on Variable Stars, No.3642 (1991).

E. R. Houdebine, “Homothetiques” White
Light Flares on a dMe Star, IAU Information
Bulletin on Variable Stars, No. 3643 (1991).

T. Kiang, A New Diagram for illustrating
the Horizon Problem, Acta Astrophysica Sinica,
11, 197-221 (1991).

I. G. van Breda, with W. B. Sparks, et
al., Multiwavelength Isophotal Data for Southern
Elliptical Galaxies, Astrophys. J. Suppl., 76,
471-511 (1991).

S. P. Xiang, Correlations of Large Scale Pe-
culiar Velocity Field and Potential Flow Analysis

42

(Review in Chinese), Progress in Astronomy, 9,
114-122 (1991).

A. Thompson and D. O'Sullivan with V. V.
Afonin, S. McKenna-Lawlor, K. Gringauz, K.
Kecskemety, E. Keppler, E. Kirsch, A. Richter,
A. Somogyi, A. Varga and M. Witte: Low
Energy Charged Particles in Near Martian Space
from the SLED and LET ezperiments aboard the
Phobos-2 spacecrafi. Planet. Space Sei., 39, 153-
166 (1991).

D. O'Sullivan and A. Thompson with 5.
M. P. McKenna-Lawlor, V. V. Afonin, K. L
Gringauz, E. Keppler, E. Kirsch, A. K. Richter,
M. Witte, K. Kecskemety, A. Somogyi, L.
Szabo, A. Varga and R. Marsden: Interplanetary
Variability in Particle Flures recorded by the Low
Energy Charged Particle Detector SLED during
the Cruise Phase of the Phobos Mission to Mars
and its Moons. Annales Geophysicae, 9, 348-356
(1991).

A. Thompson and D. O'Sullivan with E.
Kirsch, S. McKenna-Lawlor, P. W. Daly, F. M.
Neubauer, A. Coates and K.-P. Wenzel: En-
ergetic Water Group Jom fluzes (Eg,0 > 60
keV) in a Quasiperpendicular and @ Quasiparallel
Shock Front during the Giotto-Halley Encounter.
Cometary Plasma Processes, Geophysical Mono-
graph 61, published by the American Geophysi-
cal Union (1991).

D. O'Sullivan and A. Thompson with E.
Kirsch, E. Keppler, M. Witte, H. Rosenbauer,
S. Livi, K. Sehwingenschuh, S. McKenna-Lawlor
and V. V. Afonin: Pickup lfons (Eps > 55
keV) measured near Mars by Phobos-2. Annales
Geophysicae, 9, T61-767 (1991).

T. P. Ray with Edwards, 5. and Mundt,
R. 1992, “Energetic Mass Outflows from Young
Stars” in Protostars and Planets II, eds. E.
Levy, J. Lunine, {University of Arizona Press),
in press

T. P. Ray with Eisloffel, J., Giinther, E.,
Hessman, F. V., Mundt, R., Poetzel, R., Carr, J.
S. and Beckwith, S., 1991, “An Optical /Infrared
Outburst In The Exciting Source of HH7-117,
Astrophys. J. Letiers, 383, L19

T. P. Ray with Eisléflel J., and Mundt,
R., 1991, Proper Motions of Knots in the Jels
from Young Stars, Astronomische Gesellschaft
Abstract Ser., No. 6, pd4

T. P. Ray with Eisloffel, J. and Mundt,
R., 1991, Froper Motions Measurements of
the Knots in Herbig-Haro Objects and in Jets




School of Cosmic Physics

from Young Stars - Methods, Astronomische
Gesellschaft Abstract Ser., No. 6, p39

T. P. Ray with Mundt, R. and Raga, .h: C.
1991, “Collimation of Stellar Jets - Constraints
from the Observed Stellar Structures. 1. Obser-
vational Results™, Astron. Astrophys., 252, 740

T. P. Ray with Raga, A. and Mundt, R.,
1991, “Collimation of Stellar Jets - Constraints
from the Observed Stellar Structure. [. Data
Analysis”, Astron. Astrophys., 252, 733

L. O'C. Drury with D. Breitschwerdt, “Dy-
namics of bipolar ionization cones”, Astron. As-
trophys. 245 257.

L. O'C. Drury, “Time-dependent diffusive
acceleration of test particles at shocks™, Mon.
Noi. R. asir. Sec. 251 340.

12.2 Conference Proceedings

A. W. B. Jacob with C. Prodehl et al., A
compilation of data from the 1990 Kenya rift
international seismic project, KRISP 90, seis-
mic refraction — wide angle reflection experiment,
Geophysical Institute Karlsruhe, Open-File Re-
port 91-1.

A. W. B. Jacob, W. Mooney, and G. Panza,
European Geotraverse Project (EGT), Review
Panel Report, European Science Foundation,
Strasbourg, 1991.

E. R. Houdebine, with C. J. Butler, K. Olah,
et al., Periodic and Homothetlique Stellar Flares,
Seventh Cambridge Workshop on Cool Stars,
Stellar Systems and the Sun, Tucson (1991).

S. P. Xiang and T. Kiang, Clustering in
a Universe dominated by Multiple Dark Mat-
ter, International Workshop on Galaxy Environ-
ments and the Large Secale Structure of the Uni-
verse, SISSA- Miramare, Trieste (1991),

D. O'Sullivan, A. Thompson, J. Bosch, R.
Keegan, K.-P. Wenzel, A. Smit and C. Domingo:
The LDEF Ultra Heavy Cosmic Ray Erperiment.
Proceedings of the First LDEF Post-Retrieval
Data Symposium, NASA, Orlando (June 1991)

A. Thompson and D. O'Sullivan with C.
Domingo, C. Baixeras, F. Fernandez and A.
Vidal-Quadras: [afent Track Formalion and
Evelution as a Function of Temperature in Plas-
lic Track Detectors and their Influence on Ulira
Heavy Cosmic Ray ldentification. Proceedings of
the 22nd International Cosmic Ray Conference
(Dublin), 2, 475-478 (1991).

43

D. O'Sullivan and A. Thompson with 5. M.
P. McKenna-Lawlor, V. Afonin, K. Gringauz,
K. Kecskemety, A. Somogi, L. Szabo, A. Varga,
E. Keppler, E. Kirsch, A. Richter, K. Schwin-
genschuh and Y. Yeroshenko: Emergetic Parli-
cle Measurements made by the SLED instrumeni
aboard the Phobos Mission during more than One
Hundred Circular Orbiis of Mars. Proceedings of
the 22nd International Cosmic Ray Conference
(Dublin), 3, 311-314 (1981).

A. Thompson, D. O'Sullivan, K.-P. Wenzel,
J. Bosch, R. Keegan, C. Domingo, J. Daly and A.
Smit: The Ultra Heavy Cosmic Ray Experiment
on the LDEF Spacecrafi-A Posiflighl Report.
Proceedings of the 22Znd International Cosmic
Ray Conference (Dublin), 2, 543-546 (1991).

D. O'Sullivan and A. Thompson with 5. M.
P. McKenna-Lawlor, E. Kirsch, K.-P. Wenzel,
J. Lemaire, C. Tranquille and E. Daly: His-
foric Data taken aboard Ghotle by the Energelic
Particle Delector EPONA on the first occasion
when an Interplanctary Probe Re-encountered the
Earth. Proceedings of the 22nd International
Cosmic Ray Conference (Dublin), 3, 307-310
(1991).

A. Thompson and D. 0'Sullivan with E.
Kirsch, 5. McKenna-Lawlor, A. Korth and R.
Schwenn: Heavy fons and Micro Dust Flures
Recorded during the Giotle-Halley Flyby. Pro-
ceedings of the 22nd International Cosmic Ray
Conference (Dublin), 3, 370-373 (1991).

D. Corcoran and T. P. Ray with Mundt,
R. 1992, “Herbig-Haro Emission Associated with
Molecular Qutflow Sources™ in Stellar Jets and
Bipolar Qutflows: Proceedings of the 6% Inter-
national Workshop of the OAC, in press

T. P. Ray with Eisloffel, J., Giinther, E.,
Hessman, F. V., Mundt, R., Poetzel, R., Carr,
J. S and Beckwith, S., 1992, “An Outburst In
The Exciting Source of HH7-11" in Stellar Jets
and Bipolar Outflows: Proceedings of the 6
International Workshop of the OAC, in press

T. P. Ray with Poetzel R. and Mundt, R.,
1992, * Optical Outflows from High Luminosity
Young Stars” in Stellar Jets and Bipolar Out-
flows: Proceedings of the 6** International Work-
shap of the QAC, in press

T. P. Ray with Poetzel, R., Mundt, R.
and Solf, J. 1991, *“Shock-Excited Emission
Associated with £ CMa and Related High-

Luminous Young Stellar Objects™ in Proceedings
of the 6* IAP Meeting - TAU Collogwium No.



e A B L. ¥Na
-h_f R R TR
-_”y-o.-g'x e




s o SN
Era PN e T
: o i R

-




Feh w ._':'.'-'-r?.'".-_',l'v;iﬂu B
IRFITRIE P o S

e

e L 3 i
SR L TR




(Dublin Institute for Advanced Studies)

1991

O B
B 5 o g LA xR
T e T kW igeres T SRy NS a = .

P . 5 ol i
Bos PRS- owiipmant T "



lﬂi:_?‘ru, T -I
Fy - i
L 1: kel v




R

N A

JIRITIEIEL ¥










-uﬂ;h'. Y TR




NOTES TO THE ACCOUNTS
Lt RTPRRG0NE. SRER O ARTOM . e
. g b .

e S,




FOEOTEA AIRE O eaTm
! - ACCDU i3
NOTES TO THE ACCOUNTS (C

ST S o




pe ) FTVUOIDA 3MT OF 285TON

E Lt RN oot Fvald
Puniture & oo . o ipa 9

bk v and Kaflver
Cost @ 1/1/91 E Wty



INET OT MPOM
mmm&mm

'I ;ﬂ‘- -xq'lﬂ m
Wm-xm

e pgrherd




Dublin Institute for Al




