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Dublin Institute for Advanced Studies

Summary of the Annual Report of the Work of the
Constituent Schools for the year ended 31 December 1993

School of Celtic Studies

In 1993, the School of Celtic Studies continued
work on ils active projects: investigating and
cataloguing Irish manuscripts fAct S(1)@)]; Early
trish Law [Act 5{1)a)(e)]: lrish Lexicography [Act
5(1)@®)): and bibliography and history [Act
S(eipl

Editing by staff of the School continued on 2 range
of submined work [Act (I[P Of the lamer,
Michsel Herren's important edition of the poems of
lohannes Scotus Eriugena wis published. A
number of works were reprinted, some  With
editorial improvements by staff of the School. The
School's annual TIONOL and public lecture again
drew large attendances [Act S()(R].

Sales of the School's publications increased slightly
over 1992, and the number of overscas scholars
spending study visits at the School, representing a
significant demand on staff time, also continued 1o
increase. h:ﬁmmn.mmmnﬁ
promotions were approved by the Minister.

School of Theoretical Physics

or other institutes of rescarch or higher education
{mainly in lreland) were sdmitted as Research
Associates of the School: forty-one scientists from

Mathematical symposia were held st Easter and
Christmas; thirty-two seminars were held at DIAS
and joint seminars with other third level
institutions ook place. Members of the School
gave fourtoen lectures in Ireland.  The stanmory
public lecture was given st University College
Dublin by Professor L.O"Raifeartaigh (DIAS).

The primary arcas of rescarch were theoretical
particie physics, statistical mechanics and applicd
probability theory, members of the School
published papers in scientific joumnals and
conference proceedings; and they participated i
twenty-nine conferences abroad.

School of Cosmic Physics

The ability of Irish research groups to compete with
the best in Europe and 1o be sccepted as valuable
partners in large-scale cooperative science is very
impressive given the low level of support they get.
These cooperalive projects seom 10 be the way
forward in most disciplines. The School has
pecently been very successful in aftracting partners
and winning EU funds in spite of its small size and
relatively meagre base. However, inadequate
national funding for scientific research will, unless
it is corrected, gradually reduce Ireland’s ability to
mmmﬂmmdmhm
that a strong and active research community
genorates. In the School, there are five academic
vacancics and fwo more at the technical level

not usually provided in rescarch contracts and
almost never in EU ones.  Having said that, the
Schoal has good reason o be pleased with it
progress in many 10pics.

The main thrust in the Geophysics Section has
continued 1o be in studies of complex crustal
structures in the eastern North Atlantic using
scisnic mothods combined  with  gravity
measurcments made at the ocean surface and from
sea surface altimeter measurements made by the
GEOS missions,  These studies have, for example,
changed our model for the development of the huge
offshore basins off Ireland in a way that could have
important  implicat for the country.
Continuing work on the East African Rift in Kenya
has boen further encouraged by the winning of an
EU contract to extend the studies further south,
ultimately into Tanzania Another exciting
m..mmdmmwmm
methads developed by staff in the Institute, has also
been funded. The Section will coordinate this

The Cosmic Ray Section also has a wide-ranging
programme.  The large effort that has boen put
into the Ultra Heavy Cosmic Ray Experiment
(UHCRE) is bearing fruit.  The sample of ultra
heavy nuclei which has boen collected is fifteen
times larger than the present workd data set and the
UHCRE work was selected for a special Highlight
Session at the 23rd Intermational Cosmic Ray
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ﬂnmfﬂguortofﬁtwﬁ;qfﬂhiuﬁtutt
and its Constituent Schools presented by
the Council for the year ended 31 December
1993,

In accordance with the provisions of
Section 29 of the Institute for Advanced
Studies Sct, 1940 (No. 13 of 1940), the
Council of the Institute Ras the honour to
present to the Minister for Education for
submission fo the Government a report for
the year ended 31 December 1993,

The report is presented under the following
principal heads:-

I. Constitution of the Council of the
Institute and of the Governing Boards
of the three Constituent Schools on the
31 December 1993.

II. Administrative Staff of the Institute.

111. Report of the Governing Board of the
School of Celtic Studies.

IV. Report of the Governing Board of the
School of Theoretical Physics.

W, Report of the Governing Board of the
School of Cosmic Physics.

Constitution of the Council of the
Institute and of the Governing Boands
of the three Constituent Schools on the
31 December 1993

The Council of the Institute

Chairman
T. K. Whitaker, D. Econ.5c.

Ex-Officio Members
Patrick Masterson, MA., PhD.,
President, University College, Dublin:
Thomas N. Michell, MA., PhD,
LinD, LLD. DHeml, FRCFL
iHon), Hon. FRCSIL, MRIA,
Provost, Trinity College. Dublin: Sedn

Members Appointed by the Governing Boards

of Constisuent Schools
M. O Murchi, MA.(DubLNUI), Ph.D.,
MR.IA: T. de Bhaldraithe, M.A.
Ph.D., DLin, MRLA; J. T. Lewis,
BSc., Ph.D.; E F. Fahy, M.Sc., Ph.D;
L OC. Drury, BA, PhD. (w0 16
October 1993); AW.B. Jacob, M.A,
M.Sc., Ph.D. {from 17 October 1993).

Governing Board of the School of
Celtic Studies

Chairman
T. de Bhaldraithe, M.A., Ph.D., D.Lin,
M.ELA

Senior
M. O Murchi, M_A (Dubl NUD),
M.RIA.: P. Mac Cans, MA_
MR.LA

3

y Memd
G. S. Mac Eoin, MA,

MRIAS. Mac Mathina, BA.,
(QUB). M. P. Ni Chathin,

Ni
M.D. (Edin); S O Coilehin,

ZEER
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I11. Annual report of the Governing Board
of the
School of Celtic Studies
for the year ending 31 December 1993
adopted at its meeting of 20 May 1994
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1 Staff, Research Scholars,
Research Associates

1.1 Stafl

Rolf Baumgarten (Professor; special responsibility
for bibliography, and director of promotion)
Padraig de Brin (Profesor; special responsibility

fm manuscript studies, and director of publish-

Fergus Kelly (Professor; special responsibility for
Early Irish law texts, and director of eventa)
Proinsias Mac Cana [Senior Professor; special

Breton)

Malachy McKenna (Assistant Professor; spoken
language studies)

Orla McMorrow [Secretary of the School)

Aoibheann Nic Dhonnchadha (Assistant Professor,
promoted 1 July 1993; manuscript studies and
Irish medical texts)

Mairin Ni Dhonnchadha (Chief Editor, appointed
1 July 1993; also Irish textual and literary
studies)

Siobhian Ni Lacire (Librarian; alse textual and
sociolinguistic studies)

Pidraig O Machiin (Assistant Professor, promoted
1 July 1993; manuscript studies and bardic
verse)

Mairtin O Murchil (Senior Profesor; Director of
the School: special responsibility for spoken
language studies)

Michelle O Riordan (Publications Officer; also
historical studies)

Sedn Ua Siuilleabhdin (Research Assistant, pro-
moted 1 Sept 1993; lexicography)

Emma Ryan (Publications Secictary, appointed
1 July 1953)

1.2 Part-time and retired Stafl

Cathair O Dochartaigh (Computer Consultant)

Tarlach Baumgarten [Occasional Assistant; Com-
puter applications)

Brian O Cuiv (Professor Emeritus)

1.3 Research Scholars

Sedn O Cearnaigh

Sein Duffy (to 30 September 1993)

Miire Ni Mhaonaigh (to 30 September 1993)

David Thoraton (to 30 September 1993)

Brian O Curniin (from 1 July 1993)

Casimhin Breatnach (from 1 October 1993)

Brian O Cathiin (from 1 October 1893)

Dorathee Tratnik (from 1 October 1993)

John Higgins (fram 1 October 1993; without
income)

1.4 Visiting Senior Professor

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

(year of first appointment)

Dir Gwenllian Awbery, University of Wales, Cardifl
(1990)

Dr John Carey, Harvard University (1990)

Dr Thomas Charles-Edwards, University of Oxford
(1990

P:u{uur}Tmhiu Doi, Nagoya Women's University
(1891)

D David N. Dumville, University of Cambridge
(1988)

Professor D. Ellis Evans, University of Oxfaord
(1990)

Professor D. Simon Evans, 5t David's University
College, Lampeter (1952)

Professor William Gillies, University of Edinburgh
(1989)

Professar Geraint Gruffydd, Centre for Advanced
Welsh and Celtic Studies, Aberystwyth (1988)

Professor Eric P. Hamp, University of Chicago
(1989)

Professor Michael Lapidge, University of Cam-
bridge (1988)

Professor Donald MacAulay, University of Glasgow
(1989)

Professor Toshitsugu Matsuoka, Hosei University,
Tokyo (1991)

Dr Martin McNamara, msc, Milllown Institute of
Theology and Philasophy (1989)

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

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

Dr Cathbair O Dochartaigh, University College,
Bangor (1988)

Dr Phdraig O Néill, The University of North
Carolina at Chapel Hill (1990)

Div Brinley F. Roberts, National Library of Wales,
Aberystwyth (1990)

Professor . Mark Scowcroft, Catholic University
of America (1990)

Dt Richard Sharpe, University of Oxford (1988)

Pm{:l:r Robert L. Thomson, University of Leeda

1991)

Professor Calvert Watkins, Harvard University
(1989)

Professor T. Arwyn Watkins, University College,
Dublin (1980)

1.6 Visiting Scholars

Edel Bhreatnach (Discovery Programme, Dublin)
Jacqueline Borsje (Free University of Amsterdam)

Dr Melita Cataldi (University of Turin)

Prof Dr Johan Corthals (Universitit Hamburg)

Dr Ann Dooley (University of Toronto)

Dr David N. Dumville (University of Cambridge)

Inge Genee (University of Amsterdam)

Professor Eric P. Hamp (University of Chicago)

Gisbert Hemprich (University of Freiburg)

Dr Patricia Kelly (Royal Irish Academy)

Dr Rolf Kodderitssch {Universitit Bonn)

Dr Breandén O Clobhdin (ORBA]

Dr Séamas O Diredin (Marymount College,
California)

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

Prof Diegs Poli (University of Macerata)

Marc Schneiders (University of Utrecht)

Dr Nancy Stenson (University of Minneapolis)

Olivier Sserwiniack (Institut de Recherche et
d'Histoire des Textes, Paris)

2 Research

The School's provision for research and publication
during 1993 was, as in tecent years, at its most ade-
quate level in the fields of manuseript studies, bib-
liography, and early Irish law; projects also con-
tinued on medical texts and lexicography. Con-
tinuing staffing inadequacies, however, hamper the
School in fulfilling its functions of publishing lrish
manuscript texts and, in particular, of investigating
spoken Trish. '

2.1 Primary project areas

e Manuseript studies continued, under the
direction of Pidraig de Brin, on the Catalogue
of Irish manwscripls in the Notional Library
of Ireland (Padraig O Machiin); Ceats-
logue of the Gaelic manwacripts of Scotland
(R. Black); Catslogue of fruk mamuscripts
in the Folvey Memoral Library, Villsnova
University, Pennsyloanis (W. J. Mahon).
Aoibheann Nic Dhonnchadha continued work
on eataloguing medical manuseripts in Trin-
ity College Dublin. P. de Brin worked on the
second edition of volume 111 of the Catalogue
of Irish manwscripts in the British Muscum.

« Bibliographical work was continued by Rolf
Baumgarten on the (database) Bibliography
use as well as conventional publication. He
the Library’s computer. Sein O Cearnaigh
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(Research Scholar) continued work on his
Bibliography of the printed material in the
Jrish language 1571-1700, intended for pub-
lication in the Bibliographical studies scries
{General editor: R Baumgarten).

» Fergus Kelly continued work on his Early frush
farming, intended for publication in the Early
Irish lsw serics (General editor: F. Kelly).

2.2 Other research and editing

Work intended for publication by the School was
continued by Mairtin O Murchi on a description
of west Perthshire Gaelic; Sean O Siilleabhsin on
an edition of Risdeard Pluincéad's Latin-Irish dic-
tionary (1662); Rolf Baumgarten on an carly ver-
sion of An lebar gabdla; Brian O Cuiv (Professor
Emeritus) on the catalogue of Irish manuscripts
in the Bodleian Library Oxford, Pédraig de Brin
prepared for publication his monograph Scriptursl
insiruction in the vernacular: the [rish Sociely and
ils feachers, JHIE-1E2T.

Editorial /supervisory work towards publication by
the Schoo! was done by Mairtin O Murchi on the
Survey of Gaelic dialects of Scotland (ed. Cathair
O Dochartaigh), and Sedal an Haicléars (ed. Nancy
Stenson); Pédraig de Brin on Asbidil Gacidheilge
& Caiticiosma (ed. Brian O Cuiv), The genealog-
ical poemn om Ui Fhiachrach by Giolls foss Mir
Mae Fhir Bhirigh (ed. Tomés O Concheanainnl,
and The spiritual rose (ed. Malachy McKenna);
Proinsiss Mac Cana on Yalorys Gereint uad Erdin
(ed. R. L. Thomson); Ma&irin Ni Dhonnchadha
(Chief Editor) on various manuscripts submitted for
publication.

Other research:

Proinsias Mac Cana on a history of Welsh syntax,
to be published jointly with T. Arwyn Watkins,
and on topics in medieval Irish literary tradition.
Rolf Baumpgarten on aspects of Early Irish syn-
tax. Malachy McKenna on an edition of three
poems in The spirifual rese, and on “Towards a
lexical phonology and morphology of spoken Ulster
Irish'. Siobhdn Ni Laocire on register and stylistic
variation in Modern lrish. Aoibheann Nic Dhonn-
chadha on Early Modern Irish medical writings.
Phdraig O Machiin on an edition of the poema of
Fearghal Og Mac an Bhaird. Sein Ua Siilleabbain
on dialects of Munster Irish. Mairin Ni Dhonp-
chadha on the status of women in carly medieval

Brian O Culv revised further proofs of his edi-
tion of Aibidil Gaoidheilge & Caiticiorma by Seadn
O Cearnaigh (1571).

2.3 Research Scholars’ work

Sein Duffy worked on [freland in the Middle Ages
(te be published in the series British history in per-
spective), on the provenance of the chronicle known
as the ‘continuation’ of the annpals of Nicholas
Trevet, and on the Irish material in the Histoire des
Ducs de Normandie et des Rois d'Angleterre. Maire
Ni Mbaonaigh continued work on Coged Gdedel re
Gallaid, and on the Early Modern text Néwa Us
Maine. Briasn © Curndin worked on Gnéithe de
Chaeilge Chonsmera,

3 Publishing

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

Computerised editing for publicalion and typeset-
ting was directed by Padraig de Brin and Michelle
O Riordan, assisted by Emma Ryan. Computer
consultant was Dr W. G. Sullivan of University Col-
lege, Dublin, Book design was under the expert
guidance of Professor Bill Bolger of the National
Caollege of Art and Design.

The following items were published in 1993:

o Johannis Scotti Eringenae ‘Corminag’, edited
by Michael W. Herren. 1983. wiii + 179 pp,
pls. (Secriptores Latini Hiberniae, 12) ISSN
0332-4214; ISBN 1-85500-162-4. Ir£15.

Tweaty-five poems by, and 18 poems (Appeadix)
possibly by, Jobanzes Scottus Eregens (/L 847-
#10), eritically edited, with introduction, Englak
tranalation, commentary, and indexes,

» Scéala Scoil an Léinn Cheiltigh : Newaletier of
the School of Celtic Studies, ed. Rolf Baum-
garten. No. 8, May 1093. 33 pp. ISSN 0780-
9853, Free.

Coutaing inter alin an ic
Shénghdhn, 1618-1993" by Maiirtin O Murchi;
& contribution on "The Welh of north Pem-
brokeshire® by Gwenllian Awbery, 'Lrish studies
theses 1992" by the Editor. :

o The desth-tales of the Ulster Aeroes, by Kuno
Meyer. 1993 (orig, publ. in 1908, 18377, by

of ‘Nessa NI
M
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the Royal Irish Academy, Todd lecture series,
14). vii + 53 pp. ISBN 1-85500-171-3. Ir£5-

With 'Purther addeads and corrigenda’ ax found
in Meyer's own copy.

s Fianaigecht: being a collection of hitherio
inediled Jrish poemas end lales relating to Finn
and his fiana; with an English translation, by
Kuno Meyer. 1993 (arig. publ. in 1910, 19377,
by the Royal Irish Academy, Todd lecture
series, 16). xxx + 115 pp. ISBN 1-85500-
172-1. Ir£10.

With ‘Porther addends mnd corrigenda’, from
ZCP 85589, tranalaied from the Cerman.

s Schoel of Celtic Studiea: Publications in
Celtic Studies, Catalogue 1982 / Seoil an
Léinn Cheiltigh: Foilseachdin 22 [fann Ceil-
teach, Cataldy 1292 54 pp.

The following publications of the School were
reprinted: A grammar of Oid Imsh (R. Thurneysen;
Catalogue no. E 1.2); Fingal Réndin (D. Greene;
no. F 5.15); Jrish dialects ond Jrish-speaking dis-
tricts (B. O Culv; no. E 2.4).

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 advertising
in Books Jeeland, Archeology Ireland, Sldgadh, ete.
The number of books sold during 1093 was 4818,
This figure was calculated from end-of-year stock-
taking figures after appropriate deduction of addi-
tions etc. during the year. The comparable figures
for the preceding yesrs were 4755 for 1992, 4844
for 1991, 4533 for 1990. The ca. 900 copies of the
Newsletier that have since 1987 been annually dis-
tributed world-wide have not been taken into con-
sideration. The following chart is & projection of
the above figures,

1853
1902
1901
1990

r T T em——
0 1000 2000 3000 4000 5000 8000

5 Library

Acquisitions policy, under the direction of Siobhin
Ni Laoire (Librarian}, centered on building the col-
lection in its core areas. Some 480 new and replace-
ment items were added, as well as several new sub-
scriptions to periodicals. A special cabinet was
acquired for the School's map collection, and their
conservation, repair and indexing was initiated. Por
the purpose of creating an integrated computerised
library system the Heritage Library Management
System was acquired and customized. Additional
gervices to members of the School included new
accession lists, inter-library loans and bibliographic
searching.

Malachy McKenna organived an archive, with cat-
alogue, of the Schoal's dialect tapes (with copies on
cassetie and DAT).

6 Events

6.1 Lectures

» The Statutory Public Lecture for the year
1993 was delivered by Dr Gwenllian Awbery
(University of Wales, Cardiff), on 26 Novem-
ber 1993, at Trinity College Dublin, entitled
‘Does Welsh have a future?’

s A lecture entitled *Towards & complete undes-
standing of the Celtiberian inscription of
Botorrita’, was delivered by Professor Dr
Wolfgang Meid (Universitat Innsbruck), on 13
May 1993,

6.2 Annual Symposium /Tionol 1993

The Annual Symposium /Tiondl was beld on 20-21
November, incorporating aa u key feature the Statu-
tory Public Lecture. In addition, the following
papers were read:

o An 1Siir Déaglin de Paor (Presentation Con-
vent, Bagenalstown, Co. Caslow): ‘Saint
Patrick’s spiritual pilgrimage’.

e Pidraig O Cearbhaill (An Oifig Logainm-
neacha): ‘Clusin AbAls agus logainmneacha
gaolmbara'.

« John Carey (Queen's University Belfast): ‘A
reading of Amairgen's first poem”.

e Antain Mac Lochlainn (Univenity of Ulster,
Coleraine): "Aindrias Mac Cruitin, file'.
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« Roibesrd O hUrdail (University College
Cork): ‘Complex syllable nuelei: dialectal
varistion in diphtheng phoneme inventories in
Modern Irish'.

» Seosamh Watson (University College Dublin):
‘Candioti Albanacha Cheap Breatainn: a
gromhbarthal sdirt”.

« Terence McCaughey (Trinity College Dublin):
*On first looking into Bedell's Bible".

e NMeil Buttimer (University College Cork):
*Cogadk Sagrans Nuadh sonn: areport on the
American Revolution'.

7 Outside activities and contri-
butions to scholarship

7.1 Activities

Lectures were delivered by Maartin O Murchi to
Pondiireacht an Phiarsaigh (April), General Coun-
cil of County Councils (May), and Regional Seminar
of Local Authorities (July); by Proinsias Mac Cana,
‘Les analogues insulaires de la légende de Mélusine’,
University of Bordeaux (April), *The idea of sacred
places in early Irish tradition’, Cellic Studies con-
ference, Amaterdam (April), “The Celtic heritage’,
Linenhall Library, Belfast (June), ‘Ideoleg y Celti-
aid mewn llun a llén’, Welsh National Eisteddiod
(August); by Malachy McKenna, M.Phil. course on
‘Generative phonology and morphology’, Language
and Commuanication Centre, Trinity College Dublin
{March-April); by Acibheann Nic Dhonnchadha,
‘Barly Modern Irish plant-names: an introduction
to the manuscript sources’, Fifteenth Forum of the
University of Wales Centre for Advanced Welsh
and Celtic Studies, Aberystwyth (June), ‘Sliinte
agus easliinte na mban: léargas ar théacsanna
leighis na Gaeilge’, Pirlaimint na mBan, Dublin
(September), and lectures on various aspects of Irish
medical texts to Acadamh na Liangs, in Rinn O
gCunnach (October), Conradh na Gaeilge, Craobh
aa Rinme, Rinn O gCuanach (December), Royal
Academy of Medicine in Ireland (Section of the his-
tory of medicine), Dublin (December); by Pédraig
O Machiin, ‘Tadhg Dall O hUiginn: foinse di
shaothar', Léachtal Cholm Cille, Maynooth (Febra-
ary); by Siebhan Ni Laosire, 'Singers and songa:
aspects of the Irish song teadition, M.Phil. in
Irish Studies seminar, University College Dublin
(November); by Mairin Ni Dhonnchadha, ‘Adom-
nan's Lez Innocentivm: why Europe's first law on

behall of women was enacted’, 21st Conference of
Irish Historians, Belfast (May), ‘The date and tar-
get of the great Gaelic satire Aushnge Meic Con
Glinne', 8th Conference of Medievalists, Maynooth
(June), *Filiocht na Seol: an instne mar dhoras
femsa', Comhdhiil Litriocht na Nua-Ghaeilge, Uni-
versity College Galway (October), “The gender dis-
course of flaith and ollamb in dén diresch’, M.Phil.
in Irish Studies seminar, University College Dublin
(November); by Brian O Cuiv, ‘Omés d'Ecin Mac
Néll', Conradh na Gaeilge, Baile Atha Cliath
(March), and ‘Conradh na Gaeilge agus an Stit,
1912-1940", Raidio na Gaeltachta (April).

Malachy McKenna acted as External Examiner in
Irish Studies, University of Ulster (June).

Brian O Cufv continued his activitics as Chairman
of the Corpus epocryphorum Hiderniae publication
project, sa a 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.

Lectures by Research Scholars included Sein Duffy,
‘Ireland and Wales in the later Middle Ages’,
Medieval and Renaissance Society, University Col-
lege Cork (February), ‘A new source for King John's
Irish expedition, AD 1210", Tth Iriah Conference of
Medievalists, Maynooth (June), ‘The Welsh lords
of north County Dublin', Fingal Historical Soci-
ety Summer School (August); Maire Ni Mbaon-
aigh, ‘Nésa Us Maine: the historical barkground®,
8th Colloguium on Medieval Welsh Law, Gregynog
(April); Sein O Cearnaigh, ‘Gaelic incunabula:
printed books in the Trish language before 1700°,
Medieval Studies seminar, University College Cork
(February).

7.2 Scholarly publications

Mairtin O Murchd, ‘Aspects of the societal sta-
tus of Modern Irish’, The Cellic languages, ed.
M. 1. Ball (London) 471-90; ‘Some general observa-
tions [on the standasdization of Irish]', Tesngeolas
32, 59-8). Proinsias Mac Cana, Co-editor of Briu
44: “Ir. buaball W. bual “drinking horn" ', Briu 44,
#1-93; "On the early development of written nar-
rative prose in Irish and Welsh', celligues
(1991 [1893]) 28, 51-67, Pidraig de Briin, “The Irish
Society's Bible teachers, 1818-27: index of places’,
Eigse 26 (1992) [1993]) 131-72. Fergus Kelly, ‘Early
Irish law: the present state of research’, Etudes
celtigues 28, 15-23. Rolf Baumgarten, Co-editor
of Briu 44. Sedn Ua Siilleabbdin, Review of Fran-
cisco X. Alareén, aistrithe ag G. Rosenstock, De
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2 General

There wns & new development in the work of
the School - Professor Lewis and Dr. N.G.
Duffield (DCU) succeeded in obtaining funding
for a project entitled Mu-Delta : Multiplexor
Design Tools and Algorithms This project is
funded in part by Mentec Computer Systems
(Dun Laoghaire) and in part by the European
Community under the Operational Programme
for Industry 1989-1993 channelled through the
EOLAS Higher Education - Industry Coopera-
tion Scheme. The funding provides support for
one post-doctoral fellow and two graduate stu-
dents.

3 Research and Study

3.1 Theoretical Particle Physics

Over the past five years the main line of
research of the particle physics group has been on
the reduction of WZNW systems (which are the
standard non-trivial 2-dimensional conformally-
invariant systems) to eonformally-invanant, non-
linear, integrable systems. One of the interests
of such reductions is that the reduced symmetry
algebras are W-algebras (conformal algebras of
primary fields). A long standing question in
such reductions is whether the so-called canonical
teductions exhaust the set of reductions that
produce W-algebras. In the last year the group,
consisting of L. O'Raifeartaigh, | Tsutsui and G.
da Costa, have concentrated on this question
The results to date show that while the canonieal
reductions do not quite exhaust the set they leave
little room for exceptions. A tight quantitative
bound for the possibilities is obtained and within
this bound a non-trivial exception (which has
other interesting properties such as a field with
negative conformal spin) has been constructed.

A second line of research has been the work
on the topological properties of quantum field
theory, in particular on the the toplogy of the
spin-statistics theorem, which is carried oul in an
NSF collaboration with the Universities of Syea-
cuse and Notre Dame. The new development in
this ares was the use of Morse theory to char-
acterize the particle-anti-particle spaces. This
turned out o be a very efficient and intuitive

way of elucidating the homology of these spaces,
which is the crueial property from the topological
point of view.

A third line of research, begun this year,
was into the origine of gauge-theory, which
is the mathematical structure underlying the
known fundamental physical interactions. In
spite of its importance, the origins al gauge
throry are rather obseure and the relevance of
many contributions are only now beginning to be
appreciated. The problem is to unravel the line
of development and put the various contributions
in proper perspective. Initial work has been
summarized in a number of short articles (see
publications),

De. G. da Costa studied knot theory and
salutions of the Yang-Baxter equation.

Dr. B. Dolan carried out research into
the renormalisation group in field theory and
statistical mechanics.

Dr. T. Garavaglia carried out research
into gluon gluon fusion and production of Higgs
bosons and in rapidity gauge physies for LHC.

Dr. D. McMullan studied the quantizing
non-linear theorem,

Dr. C. Nash earried out research on differen-
tial topology and quantum field theory and also
on geometric quantisation of gauge systems and
geodesic flow and the renormalisation group.

Dr. C. Stephens with Dr. D.J. O'Connor
investigated using renormalization group tech-
niques to the physics of systems with scale de
pendent effective degrees of freedom. In collabo-
ration with Dr. P. Upton they applied their tech-

iques to inhomogrneous systems where a po-
sition dependent rencrmalization must be used.
Dr. Stephens has been working with Drs.
O'Connor and M. van Eijek on furthering the use
of their technigues in relativistic finite tempera-
ture field theory. He has been finishing work, in
collaboration with F. Freire, on applying their
methods to dimensional crossover of the specific
heat and Lo investigate the notion of a generalised
“hyperuniversality” applicable to crossovers.

Dr. Tchrakian worked with Drs. Pietie, Za-
lerzewski and Miiller-Kirsten on modifieation of
the 0{2) sigma model, supporting localised in-
also worked with Drs. O'Brien and Buralafl on
asymptotic solutions of the SO(4)-Higgs model,
He was involved with research into Skyrme-like
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gauge field models with non-selfdual ipstantons
in all even dimensions with Dr.Burzlall. He
worked on non-selfdual solutions of symmetry-
breaking Skyrme-like models in all dimensions
with Drs.  Miiller-Kirsten and Zimmerschied
He is involved in ongoing research on Luscher-
Sehechter solutions to the hierarchy of YM -
els in 4p dimensions and the hierarchy of sigma-
models in 2p dimensions and on eomputation of
the sction for & dilute gas of SO{4)-Higgs instan-
Lons

Dr. 1. Tsutsui, in collaboration with De.
MeMullan, studied inequivalent quantizations on
comet spaces GfH

3.9 Classical Statistical Mechanics

Prof. Lewis completed his work with Dr.
Phister {Lausanne) on thermodynamic aspects
of large deviation principles. Together with
Dr. Sullivan they continued their work on large
devintions, concentration of probability measures
and the equivalence of ensembles.

Dr. E. Buffet carned out research into
polymers in random media.

Dr. A. Patrick studied the thermadynamie

properties of directed polymers on regular lat-
tices. He also studied magnetization profiles,
surface tension and related properties of ferro-
magnets on regular lattices with inhomogeneous
boundary conditions.

3.3 Quantum Statistical Mechnnics

Prof. Lewis continued his collaboration with
Profs. Ford and O'Connell on applications of the
Quantum Langevin Equation,

2.4 Quantum Theory and Quantum Elec-
tronics

Prol. Al Sclomon studied the application
of groups and quantum groups Lo quanium oplics
and condensed matter models.

3.5 General Relativity and Gravitation

Dir. Vandyck studied cireular cosmic strings
with Drs. McManus and Hughes. ‘With Dr.
Hurley he studied the differentintion of spinor
fields in space-time with geneeal connections.

1§

3.6 Applicd Mathematics

Work began on the Mu-Delta project. This
arose from a proposal by Prof. Lewis and Dr.
Dufficld to apply large devistion principles to
some queueing problems which arise in statistical
multiplexing. Together with Dr. O'Connell,
Mr. Hussell and Mr. Toomey, they began
an investigation of methods for performance
evaluation of telecommunications networks.

Dr. Boffet studied some problems in
queucing theory.

Dr. Burzlaff studied the scattering of vor-
tites in a superconductor, using the Ginsburg-
Landau equations. He also studied energy-
momentum and the forees between optical soli-
tons in an optical fibre. With Dr. Tehrakian, he
studied, new solutions of generalised Yang-Mills
theores,

Dr. T. Garavaglia worked on classical and
quantum invariants for non-linear accelerator
systems.

Dr. Golden worked an viscoelastic boundary
value problems.

Dr. Lynch worked on the development of
compuler models for numerical weather predict-
ing-

3.7 Pure Mathemntics

Dr. J. Bumns studied the topology of
compact symmetric spaces and the connection
with representation theory. He also studied
minimal surfaces with internal symmetries.

Dr. B. Goldsmith worked on the transitiv-
ity properties of Abelian groups and also on en-
domorphism rings and automorphism groups of
Abelian groups and modules over valuation do-

Iiins.

Prof. A. O'Farrell continued to work on
prablems of approximation and extension in real
and complex analysis. He set up a small working

group with Drs. O'Cairbre and O'Reilly to

study dynamical systems. He worked on the
computation of analytic capacity and its affine
invariance properties with Dr. Dowling. _

Prof. P. McGill worked on spplications of
the stochastic calculus to problems in probability.

Dr. P. Ruelle studied the general SI{2,R)
structure of Hamiltonian reductions of WZWN
theory. '




3.8 History of Science

Dr. O Mathuna studied the work of Jacques
11 Bernoulli in the historic development of the
theory of structural mechanics.

4 Research Reports
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31 V.1 Gapux, V.V. Gaouk, T.A Novsk-
ova, & B.M. TSRITLIN Dielectric re-
sponse and a phenomenan af a narraw band
absorption for a classical rotor in a double
well potential.

.42- M.A. Vanpyok: Onthe damped harmonic
oscillator in the de Broglie-Bohm “Hidden-
Variable™ theory.

43 1.T. Lewis, & C-E. PrisTeR: Thermo-
dynamic probability theory: some aspects of
large deviations.

5 Seminars, Review Lectures, Se-
ries, Courses

Semminar and review leclures, series, and courses,
in specialised areas of physics and mathematics
wate given at DIAS-STP throughout the year, by
members or visitars; as in previous years these
were attended by members of stafl and students
from the universities and other third level and
research institutes in the Dublin Area, and by
members of the scicntific 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 publie lecture entitled “Ori-
gins of the gauge theory of the fundamental inter-
actions™ was delivered by Prof. L. O'Raifeartaigh
al University College Dublin in December,

5.2 Seminar and roview lectures given at
DIAS.STP

s Prof. N Angelescu (Bucharest) The
generalized spherical model of a disordered
ferromagned

« Dr. D Botvich (DCU) Euler space-
time scaling fimit for random walk in
the positive quadrant of an N-dimensional
Iattice '

o Dr. P. Ceehan (Kyoto) When are vector-
fields Hamiltonian?

o Dr. NG. Duffield (DCU) Exponential
bounds for queves with discrete Marko-
vian arrivals

o Prof. D.E Evans (Swansea) Subfactors
fram salvable lattice madels

Prof. AS. Holevo (Meoscow) On the strue-
ture of covariant dvnamical semigroups
Prof. 3. Jorjahdze (Thilisi) Motion of a
particle on an SL{2,R) manifold

Dr. F. Krahe (Zurich) Anomalies in finile
QED

Dr. F. Krahe (DIAS) Reduction of
@/ Phys >=0t0 Q*[Phys >=10

Der. F. Krahe (DIAS) Casual perturbation
theory for gauge theores

De. Y. Kubyshin (Moscow , & Bareelons)
Multidimensional models and their physi-
eal implications

Prof. B, Kimmerer (Tabingen) Free
evolutions for open quantum systems

Dr. M. Lavelle (Mainz) Sick and healthy
prescriptions for avial gauges

Prof. J.T. Lewis (DIAS) Equivalence of
ensembles : examples and counterexam-
ples

Prof. A Martin-Lof (Stockholm) A solu-
tion of the Petersburg paradox

Prof. P. McGill [Chapel Hill) Path
properties in supercritical branching

Prof. P. McGill (Lyon) Annealing and
upper functions

Dr. J. Noble (UCC) Lyapunov spectrum
of evolution with random potential

Dr. J. Noble (UCC) Intermittency and the
great leap of fath

Dr. N. O'Connell {Edinburgh) The ge-
nealogy of near-critical branching pro-
i

Dr. N. O'Connell (DIAS) The Poisson
elumping heuristic

Dr. A Patrick (DIAS) Large deviations in
the spherical model

Prof. Ch. Pfister (Lausanne) An isoperi-
mietric inequality and the shape of droplets
in the region of coexistent phases

Prof.  V.B. Priczzhey (JINR, Dubna)
Spanning trees - new problems and ap-
plications

Dr. P. Robinson (Hull) The dynamical
stark effrct and the quantum stochastic
gt . :

Mr. ). Sache (ETH, Zirich) Chiral
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Prof. R Sasaki (Durham) Toda feld
theory

Prof. G.D. Slade (Cambridge) The con-
pective constant for self-avoiding walks
Prof. G.D. Slade (Cambridge) Collapse
transition for a self-attracting walk

Dr. W. Speace (Melbourne) Covarniant
eanonical methods for 2-d models

Prof. W. Thirring (Vienna) Quanfum
ergodic theary

Dr. PJ. Upton (Oxford) The bub-
ble model for correlation functions and
droplet singularities

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

Dr. G. da Costa (DIAS) The path integral
in multiply connected spaces

Dr. B. Dolan (Maynooth/Hanover) Fo
tential flow of the renormalisation group
Dr. B. Dolan (Maynooth) Co-variant
derivatives and the renormalisation group
Dr. C. Ford (DIAS) The effective poten-
tial and the renormalisation group

Dr. Dn McMullan (DIAS) Gauge struc-
tures in gauge throries

Dr. C. Nash (Maynooth) Three dimen-
sional quantum field theory and topolog-
cal invariants

De. C. Nash (Maynooth) BRST quantiza-
tion and Ray-Singer torsion formulae
Prol. R. Poghossyan (Yétevan) A recur-
rence relation method for caleulating the
structure constants of operator algebras in
2D conformal field theory

Dr. D.H. Tchrakian (Maynooth) Qualita-
tively different Maxwell and Chern-Simons
vortices

De. 1. Tsutsui (DIAS) Gauge structures in
gauge thearies [1

5.4 Other loctures or sominacs given in Ire-
land by mombers and research associntos
of the DIAS-STP

e Prof. L. O'Raifeartaigh Symmetry princi-

ples in field theory M Se. Caure, Dublin
Universities.
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Dr. E. Buffet (D.C.U.) How to gamble if
you must D.C.U., November.

Dr. E. Buffet {(D.C.U.) The method of
eoupling for Markov chains D.C.U.. 30
November - 7 December.

Dr. J. Burns (U.C.G.) Twistar theory of
campact symmetric spaces. U.CG.

Dr. J. Burzlaff (DCU) Topalogically
non-trivial solutions of non-linear pactial
differcatial equations D.C.U., February.
Dz. J. Burzlaff (DCU) Existence theorems
for 90 deg vortex-vortex scattering D.C.U,
13 September.

Dr. N. Duffield (DCU) Bounds, band-
widths and broadband networks, D.C.U.,
February.

Dr. B. Goldsmith (DIT) The trace of a
fintte Abelian group - an application to
digraphs, Dublin, August,

Dr. C. Nash (Maynooth) Quantum field
theary, M Se. Course, T.C.I).

Dr. A. Patrick (JINR, Dubna , & DIAS)
Neural networks, D.C.U., Februxry.

Prol. Al Solomon (Open University)
Visual metaphors - mathematics and the
media, U.C.D., Februnry.

Prof. Al Solomon (Open University)
Quantum groups and quantum oplies,
U.C.D,, February.

Dr. M, Vandyck (UCC , & RTC Cork)
Bell's inequalitics and the interpretation
of quantum mechanics, U.C.C., January.
Dr. M. Vandyek (UCC , & RTC Cork)
Cosmie strings and time-travel machines,
U.C.C., May.

5.5 Seminars, Loctures and Courses given
abroad

s Prof. 1.T. LewisLarge deviations and the

equivalence of ensembles (Nottingham)
Equivalence of ensembles for classical lat-
tice systems (Edinburgh) A new proof
of the equivalence of ensembles [Leuven)
Large deviations and conditional limit the-
oremns (Toulouse) The Mu-Delta project:

" estimaling quality of service paramweliers

(Cambridge)

Prof. L. O"RaifeartaighToda systems as
constrained linear systerns (Texas) The
duwning of gauge theory (Trieste, Niigata)

—_
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The emergence of gauge theory (lstacl) e Prof. Al Solomon Quantum optics - from
The origins of the gauge interactions groups to quantum groups (Paris, UNAM
(Syracuse) Semi-classical methods in QM exico) Generalised q-Bosons (Dubna)
b=l NI alicti ¢ fpprnia s h il e
(King’s College, London, Yukaws, Tokyo)
Origins of gauge theory (Bonn, Yukawa)
(Kaiserslautern) _
Dr. B. Dolan The renormalisation group
and potential flow (Bad Honnel, Bonn,
Germany) A geometrical interpretation of

R.G. Flaw (Hamburg; Desy).
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Application of Symmetry Principles, Syra-
cuse Univ., u{s May; Ihu’- College,

London, & June; |
Whrmmhh

_ on Symmetry
5.15;;.5, Bonn, 7 Oetober; Topies in
'Field Theory, Univ. of Erlangen, Kloster
Banz, 8-18 October; Symmetries in Sci-
ence VI, Niigata, Japan, 12-14 November;
Yakawa Inst., Uji, 16 November; Yukawa
Inst, Kyoto, 19 November; Inst. Nuclear
mmﬂw

Pror. J.H. McCONNELL: Trends in Physics,

Firenze, Italy, 14-17 September; Lancaos
Conference, University of Raleigh, North
Carolina, 10-18 December.

Dr. E. BurrET: Random Spatial Processes,

Newton Institute, Cambridge, 4-16 July:
Mathematics of Finance, Royal Society,
London, | m-uum«
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P. O'Leary (U.C.G.) 7-8 April,

N. O Murchadha (U.C.C.) 20-22 December,
P. Robinson (Hull) 17 June,

|. Sachs (ETH, Ziirich) 8 July,

. Sasaki (Durham) 29 May - 5 June,
RN, Sen (Beersheba) 3 September,
G.D. Slade (Canada) 23-25 November,
AL Solomon (Open University) 1-5
March, 20-21 December

W. Spence (Melbourne) 15-18 June,
C. Stephens (Utrecht) 26 August - 2
Seplember,

W. Thirring (Vienna) 20 September

Longer visits:

N. Angelescu (Bucharest) 5-18 December,
D. Evans (Swansea) 110 January,

R. Flume (Bonn) 24 March - 2 Apnl,

G.W. Ford (Ann Arbor) 3-28 June,

V 1. Gaiduk (Moscow) 2 October - 3
December,

C. Graham (Simon Fraser, Canada) 15
March - 23 December,

AS. Holevo (Moscow) 27 April - 11 May,
G. Jorjadae (Thilim) 17 September - 15
November,

Y. Kubyshin {Barcelona) 29 June - 11 July,
M. Lavelle (Mainz) 28 May - 5 June,

W. McGlinn (Notre Dame) 27 December - |
W. May (Arizons] 1-15 July,

C. Pister (Lauszanne) 15-26 June,

R. Poghossian {Yerevan) 20 November - 4
December,

V.B. Priezzhev (Dubna) 6 August - 4
September,

C. Stephens (Utrecht) 18-28 March,

S-N. Tamaryan (Yerevan) 20 November - 9
Diecember,

P. Upton (Oxford) 831 October,

9 Publications

Note: ltermns marked with an asterisk have been
recorded ms in press in previous reports.
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9.2 Communications of the Dublin Insti-
tute for Advanced Studies, Series A {The-
oretical Physics)

None published.

9,3 Countributions to periodical and other
publications

T.C. Dorlas, J.T. Lewis, & J.V. Pulé: The full
diagonal model of & Bose gan. Commun.
Math. Phys. 156(1893)37-65.

L. O'Raifeartaigh: Spin-statistics and topology.
Symmetries in Seience VI: From rotation
group to quantum algebras, Plenum Press

L. O'Raifeartaigh, N. Staumann, & A. Wipf
Aharonov-Bohm effect in presence of su-
perconductors.  Foundations of Physics
23(1993)703.

L. Fehér, L. O'Raifeartaigh, & 1. Tsutsu:
The vacuum preserving Lie algebra of
classical w-algebra. Phys. Lett. B
316(1993)275-281.

L. Fehér, & 1. Tsutsui: On the Lagrangian re-
alization of the WZNW reductions. Phys.
Lett. B. 204(1992)209-216.

*L. O'Raifeartaigh: Conformal reduction of
WEZNW theories by first-class constraints.
Foundations and Symmetries, Proc. Ilnd
International Wigner Symposium, Goslar,
Germany, 1991, eds. H.D. Dochner et al.
World Scientific 1293, p. 138

*L. O'Raifeartaigh: General WZNW-Toda re
ductions. Proceedings XIX International
Colloquium on Group Theoretical Meth-
ods in Physics, Salamanca, Anales de
Fisica, Monografias, Vols. | and 2, eds.
M.A. del Olmo et al. CIEMAT/RSEF,
Madnd, 1993

J-L. Gervas, L. O'Raifeartaigh, A.V. Razumov,
&k M.V. Saveliev: Gauge-conditions for
constrained WZNW-Toda systema. Phys.
Lete. B 301(1093)41. '

Y. P Kalmykov, & J. McConnell: Extended rots-
tional diffusion and dielectric relaxation in
f?;id solutions. Physica A 193(1993)304-
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J. McConnell: Application of Krylov-Bogoliulov-
Mitropolaky methods to relaxation pro=
cemses. J. Malecular Liquids 56(1993)183-
197

v.1. Gaiduk, B. Teeitlin, T. Novikova, & J. Me-
Connell: Non-vanishing molecular eolli-
sion times and diclectric relaxation for lin-
ear molecules. Physica A 197( 1993)75-97.

Ph. Ruelle, E. Thiran, & J. Weyers: Implica-
tions of an arithmetical symmetry of the
commutant for modular invariants. Nu-
clear Phys. B. 402(1993)893-708.

A, Patrick: On phase separation in the spherical
model of & ferromagnet @ quas-average
approach. J. Stat. Phys. 72(1083)665
701,

AE. Patrick, & V.A. Zagrebnov: A probabilistic
approach to parallel dynamics for the
Little-Hopfield model. J. Phys. A
24(1991)3413-3426.

*E. Buffet, A. Patrick, & 1.V. Pulé& Directed
polymers on Lrees: a Martingale approach
J. Phys A 26{1903)1823-1834.

D. O'Connor, & C.R. Stephens: The renormal-
jzation group in curved spacatime Clssa-
cal and Quantum Gravity 10{1993)5241.

F. Freire, D. O'Connot, & C.R. Stephens: Finite
ternperature phase Lransitions in quantum
field theory. Classical and Quantum
Gravity 10(1983)5243.

D. O'Connor, & C.R Stephens: Geometry
the renormalization group and gravity.
Directions in General Relativity, proc.
1093 Int. Symp., Vol.1. edited by Hu,
Ryan and Vishreshwara, C.UP. 93

", Nash, & D. O'Connor: Ray-Singer torsion,
topological field theories and Riemann
Zeta function at s=3. Proceedings of the
Warkshop on Low-Dimensional Topology.

M.A. Vandyck: Weak-field Birkhoff theorem in
simple supergravity. General Relativity
and Gravitation 25(1983)15.

M. Chearnley, & M. Vandyck: On a terrestrial

eleetro-motive force induced by galactic
magnetic fields, J. Electromagnetic Waves
and Applications 6{1992)119-127.

S H. Hughes, DJ. McManus, & M.A. Vandyck:
Weak-field gravity of circular  cosmic
strings. Phys. Rev. D 47(1093)468-473.
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D.J. MeManus, & MA Vandyck: Weak-
field gravity of revolving circular cosmic
strings. Phys. Rev. D 47( 1993)1481.

M. Lavelle, & D. McMullan: The radintion class:
» new set of temporal gauges, Zeit. fur
Phys. C. 59(1093)351-356.

M. Lavelle, & D. McMullan: On the physical
propagators of QED. Phys. Lett. B
313{19‘93}'1“-1“.

M. Lavelle, & D. McMullan: Gauge choices and
physical variables in QED. Phyw. Lett. B.
316(1093)172-174.

M. Lavelle, & D. McMullan: A pon-local
symmetry for QED. Phys. Rev. Lett
T1(1993)3758-3761.

*B_Coldsmith, & P. Zanardo: On the analogue
of Corner's finite rank theorem for mod-
ules over valuation domains. Archiv der
Mathematik 60(1683)20-24.

B. Coldsmith, & P. Zanardo: The Walker en-
domorphism algebra of a mixed mod-
ale. Proc. Royal Irish Academy A
93{1993)131-136.

. Gébel, & B. Goldsmith: Cotorsion-free
algebras as endomorphism algebras in
L - the discrete and topological cases.
Comment. Math. Univ. Carolinas
34(1993)1-9.

J. Burns: Conjugate loci of totally geodesic
submanifolds of symmetric spaces. Trans.
Amer. Math. Soc. 337(1903)411-425.

*A.G. O'Farrell, & RO. Watson: Construct-
ing C' extensions. Proc. Royal Irish
Academy A 93(1993)61-TL

AG. O'Farrell. & P. de Paepe: Approximation
on & dise 11 Math. Z. 212({1993)153-6.

D. Lord, & A.G. O'Farrell: Boundary smooth-
ness properties of lipe holomorphic func-
tions. J. d’Analyse Math, (Jerusalem)
63(1993)1-17.

*J Burslafl, A. Chakrabasti, & D.H. Tchrakian:
Axially symmetric instantons in general-
ized Yang-Mills theory in 4p dimensions.
J. Math. Phys. 34(1993)1665.

D.H. Tehrakian: Yang-Mills hievarchy. Int.
J. Mod. Phys. A. (Proc Suppl.)
-'-(I_HI]-’:-‘B;!. : '

W.J.W. Miller-Kirsten, A.V. Shurgain, & D.H.
Tehrakian: ﬂMhM{Hl}-
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V. Annual report of the Governing
Board of the School of Cosmic
Physics for the year ending 3
December 1993 adopted at its
meeting of 20 October 1994.

| Staff, Scholars and Associates

SENIOR PROFESSORS: L. O'C. Drury (Director,
1o 16 October), A.W.B. Jacob (Director,
from 17 October), (one vacancy)

PROFESSORS: T. Kiang (to 28 February ), A
Thompson, (fwo vacancies)

ASSISTANT PROFESSORS: D. O'Sullivan, T.P.
Ray, P.W. Readman (from 1 January)

RESEARCH ASSISTANTS: 1 Elliotr, (wo
vacancies)
EXPERIMENTAL OFFICERS: T.A. Blake, BD.

Jordan, W.-M, Tui

VISITING SCIENTISTS: E. Criley (US Geological
Survey), C. Doeningo (UAB, Barcelona),
W. Hanks (Pousdam), W. Hoinrich
(University of Siegen), W. Jacoby
{University of Mainz), T. Lago (University
of Poro), J. Luctgen (US Geological
Survey), J. Makris (University o
Hamburg), W. Mooney (US Geological
Survey), J, Neuberg (University of Leeds),
C. Prodchl (Umiversity of Karisruhel,
ASolomon  (Open  Universityl, L
Tommasing (ENEA, Rome)

TECHNICAL AND CLERICAL STAFF: K. Bolster,
G. Broderick, A. Byme, AM. Callanan,
E. Clifton, W. Dumpleton, E. Flood, A
Grace-Casey, CM. Horan, 5. Ledwidge,
M. Smyth, H. Sullivan, G. Wallace, (two
Vacanca)

SCHOLARS: J. Bosch, G. Byme (from 1
September), D. Corcoran (1o 31 Julyl, M.
Corcoran, T. Downes (from 1 October), K.
Farrcll, F. Houser (from 1 October), AJ.
Keane (from 1 October), R. Keegan (0 31
March), F. Murphy (from 1 September), 1.
O'Brien, C. O'Byme (from 1 Ocober), B
O'Reilly {from | September), 5.P. Xiang (10
31 December,
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PROJECT SUPPORTED POSITIONS: J. Byme
(TRMA), ] Eisloeffel (HCM, from 1 March),
F. Hauser (RAPIDS, 1o 30 Sepember), A
Moarhouse (Low Mass Star Formation, to 31
March), B. OReilly (RAPIDS, w© 31
August), S.C. Russell (ISOPHOT), 1.G. van
Broda (Instrumentation Project)

PROFESSORS EMERIT: H.A. Brick, E€..0
Ceallaigh, T. Murphy, P.A. Wayman

RESEARCH ASSOCIATES: CJ. Bean (UCD),
P.B. Byme (Ammagh), M. Cawley
{SPCM), M. Hoey (UCD), R. Keary (GSI),
E. Kennedy (DCU), J. Makris (Hamburg),
P.Morris (BP/Independent), N.P. Murphy
(BP), W.E.A. Phillips (TCD), C. Prodehl
(Karlsrube), R.M. Rodforn (UCG). P.M.
Shannon (UCD)

VACATION STUDENTS: John Cuniffe (TCD, 5
July - 10 September), Leon Hurst (UCD,
14 June - 10 September), David Jordan
(UCD, 21 June - 20 August; 23 September
- & Ocwober), Michael McGovem (UCD.
14 June - 30 July), Fiona McKenna (QUB,
21 June - 6 August; 23 August - 7
September; 13 Seplember - 17

). Barry Mc Keman (UCD, 28
June - 10 September), Aoife O'Mongain
(UCD, 14 June - 23 July; 11 - 15 October)

2  Research Activities in the
Geophysics Section

201 Offshore Gravity and Magnetic Work

P.W. Readman and T. Murphy with P. Morris
and staff of University of Hambury and

Magnetic field

Offshore potential ficld work during recent
years has concentratod on the gravity data
oollected during the HOGS and COOLE projects
magnelic data had only boen examined in &
preliminary way. During this yeawr a
dewiled investigation of the magnetic
collected during the HOGS cruise was begun, in
wﬂuﬂunmﬁnw&ﬁrmﬁn
information can be obined than from the
seromagnetic maps.  Although & magnetic map

2011
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based on oldor surface measurements and
seromagnetic surveys already exists, the high
resolution data that can be obtained from the
HOGS profiles promise o show moee detal
which may be of geological interest, especially in
the northern part of the HOGS marvey arca. In
collshoration with P. Moeris, the arca sround
Clare Island has been examined in considerable
detail where a pronounced anomaly on land may
possibly extend westwands into the Atlantic. Part
of the problem in analysing data of this type is
that some of the snomalies are very high
froquency (i.e. occur over a short distance) and o
gre not smenable o standard confouring
techniques. Indeed it may be for this reason that
some of the features of the magnetic field have
not boen idemtified.  Altermative ways of
analysing and presenting such data are therefore
being investigated.

2.01.2  Satellite gravity

Satellite data sets denived from the sea
surface altimeter measurements made by the
GEOS missions have recently been released by
NASA, made available by Sandwell and obtained
by DIAS. Comparisons with the DIAS surface
measurements have boen made where there is an
overlap of reliable data and so far good
correspondence has been found, except thal as
expecied  the  satellite  measuroments e
considerably more smoothed so that snomalies
with characteristic lengths of 20 - 40 km will be
bess well resolved.  However the data sets provide
an cxcellent way of looking et the regional
varistions, especially for the DIAS requirement
of checking the scismic models obtained from the

mainland across the Rockall Trough and Hatton
Basin into the deep Atlantic has thus far been
investigated. Initial gravity models based on the
scismically inferred densities mre veory promising
and indicate overall agreement with the seismic
model. Further work will refine the model and
will add more confidence where the seismic
maodel is less well controlled,

202 Onshore Gravity

P.W. Readman and T. Murphy with C. Brown
(UCG) and staff of British Geological Survey

Tmﬁumﬂn-hﬁmmua.hm

significant and particular uttention has boen paid
to this aspect of the work. Some new
measurements were taken in Connemars and
added 10 the existing data set. Collaboration with
Colin Brown from UCG on & joint interpretation
of the onshore gravity and magnetic data was
started. On-going collaboration with the British
Goological Swvey has resulied in vanous
processed image maps of the gravity field over
and around [reland.

203 Meteorology
& Bolster

Readings and recordings of some of the
metcorological  elements wore  continuod
throughout the year, The resulting data sets
wire relayed to the Meteorological Service and
published in its monthly Weather Builetin.
Enguiries are dealt with regularly and the long-
term records are: made available 10 researchers
and students when requested.

204 The Scismic Network (DNET, ENET
and DSB)

T. A Blake, K Boliter, C. M. Horgn, AWE.
Jacob and G. Wallace with sialf of the

GeoForschungsZentrum, Potsdam.

The short-period analogue and tnggered digital
systems continued 10 operate during the year.
The laner continued 10 be logged and backed up
with occasional exchange with Edinburgh of data
from significant seismic events, The variable
quality of the dial-up line between Merrion
Squarc and Lyons Estate continued o cause
problems, though no significant datu loss has
occurred.  Telecom sgreed to monitor the line
guality on a continuous basis for the foresocable
future,
The major change in the network was the
addition of a three-component VBB (Very Broad
Band) station at a new site south of Tallaght.
This is in an old quarry noar Slicvensbawnogue
(DSB). It was originally intended to put it in
Lyons (DLF) but the site was not satisfactory und
DSB was chosen after test recordings during the
summer. In the late summer and the autumn a
reinforced concrete blockhouse was built for it
The station was installed in carly December and,
by the end of the year, had a dial-up wlephooe
for downloading data and monitoring the system.
The equipment was provided by Potsdam and is
part of & widespread network they are building
up. The velocity response is flat from 0,01 10 10
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Hz and it is & very addition 1o the
sciamic network in Ireland. It will enable
measuremonts on telescismic S-waves and on
surface waves. Neither are usually possible on
There were no onshore seismic events in
1993 but throe were recorded in the Irish Sea
mlqﬂdﬂwsﬂwﬂLE.lﬂﬂhﬁm?ﬂJ
July. The UK was also unusually quiet, with the
largest event reaching ML 3.0 in Cumbria on 26
June. There were no “great” ecarthquakes
(magnitude greater than 8) in the year. By far
the worst one was relatively small, 3 magnitude
6.3 event in central India which oocurred on B
Sepw“hurmﬁmnudmmmmulﬁu The
mftgmm]rmuhbmhnrmﬂt
estimates wore that there were 10,000 killed and
30,000 injured. It was in a poor area with low
building standards. A number of requests for
information weore handled duning the yoar,

205 KRISP 94 (Seismic Programme in
Kenya)

G. Byrne. AW.B. Jacob and G. Wallace with

staff of European, United States and Kemyan
Instirutions

The Geophysics Section was part of »
successtul application to the EC 1o do more work
in the south of Kenya. The experiment is 8
multi-disciplinary one with teleseismic and wide-
angle setsmic components, magnetotelluric and
sampling.

The wide-angle sewtsmic profiling is the part
that concerns the Geophysics Section and the
interition is 10 run a 700 km line from near
Mombasa on the Indian Ocean northwest to Lake
Victoria. G. Byme is to smdy the lower
lithosphere (below the Moha) and it will be
nocessary 1o fire large and officient shots in the
water ot either end of the line. A.W.B. Jacob and
G. Wallace visited Mombasa and Nairobi in
August 10 assess the feasibility of firing in the
ocean and 1 make plans for the experimental
work which is schoduled for carly in 1994, The
assistance of the Kenyan Navy has boen promised
and a 30 m patrol vessel will be svailable.

2.06 RAPIDS - Selsmic Profiles in the
Northeastern Atlantic

AW.B Jacob, P.M. Shannon, F. Hauser and
BM. O'Rellly with University College Dublin
and the Universisy of Hamburg

During the year this work included a sub-
project called OMAR (Ocean Margins And
Rifts), designed to make a comparative study of
results from RAPIDS and those obtained on other
continental margins. A number of scientific
models which go part of the way fowards
understanding the evolution of the very complex
North Atlantic sysem. The particular concern of
sodimentary basins that are a notable festure of
thorn.

University College Dublin and the University of
Hamburg have gathered a fine data set along
profiles which extend for 1600 km. The results
from this work have changed the theories shout
the development of the very extensive continental
margin of westen Euwrope. In order to further
develop ideas om this, results and dats from
analogous geological settings in other parts of the
world are being studied. It is important 1o

for the crust, and its implications for the lower
lithosphere, have provided us with a good
explanation for the lack of underplating under
what, at first sight, scoms to be a basin that is so
stretched that there should have been enormous
vulcanism and underplating. That has not
happened and it is likely that a similar
mluﬂhnﬁllqﬂrboﬁwmm-ﬁn
basins.

207 COMBO - the Core-Mantle Boundary
Project

AW.B Jacob with J. Neuberg (University of
Leeds) and staff of Karlsruhe, Potsdam,
Hamburg and Lishon

The proposal, onginated and co-ordinated by
AW.B. Jacob, was successful and has been
funded by the EC. The idea grew from some
work done nearly twenty years ago. It was shown
st that time that effectve teleseismic signals
could be generated with very small sources but it
is only recently that a sufficient number of
suitable seismic stations have become available.
The intention is 10 use both obsorvatory stations
and specially deployed stations o study the
carth's core-mantle boundary in more detail than
has been possible before.  Extra conwrol is
provided by knowing the source wavelet, its exact
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and time. The relatively wuniform
radiation pmshnulddmmﬂinwﬁnim
Earthquakes are fypically very non-uniform
sources. A planning visit was made 10 the
University of Lisbon and the possibility of firing
on the shelf west of Portugal was explored. It is
intended 10 observe refracted P waves, PeP waves
{reflections from the core-mantle boundary), PdP
waves (wide-aagle reflections from the D" layer
just above the core-mantle boundary) and,
possibly, antipodal waves which have gone

the core and been recordod on the
opposite side of the carth. These last may be
observed in New Zealand. The i
work is planned for 1994,

%

3.08 EUROPROBE - Major Geoscience
Projects in Europe

AWER Jacob

AWB Jacch amended two Euwropean
Science  Foundation EUROPROBE Workshops
during the year. At the first, in Bad Herenalb,
Gmmthminﬁmmmmum.
The second, in Zaborow, near Warsaw, wWas a
continuation of the Wockshop, mainly concerned
with the Tornquist Zone, which ok place in
Denmark the previous year. New data were
available and the interpretations were taken 1o a
point where it is proposed 1o publish a book on
the outcome. The comparative studies should be
helpful 10 researchers working in this area. The
sharpness of the structural transition af the zone
makes it an interesting but relatively difficult
region in which to work.

209 Detailed Study of Deep Reflecting
Horizons

F. Murphy and AW.B. Jacob

A project was started 0 study the nature of
deep reflecting horizons, in particular the Mohao.
Its reflectivity is very variable with, surprisingly,
the lower frequency signals producing more
varishle results.

210 Long-range Transmission of Alrgun
Signals

T.A Blake and AW.B. Jacob

A trial was run with repeated pulses from s
large (60 litre) airgun north of Scotland in July.

The repeatability of the source may allow us fo
msdynrwdqusuucnmmu‘:m
for large explosive sources.

211 Westline - Reflection Profiling West of
Ireland

PW Readman and F. Hauser with the
Cambridge BIRPS group

BIRPS (the British Institutions reflection
profiling syndicate) shot a deep penetration
seismic refloction line offshore west of Ireland
across the Continental - Rockall trough margin.
It had boeen planned o use these large airgun-
array shots as & souce for » wide-angle
reflection/refraction study along a profile across
Connemara and into Co. Clare o link with our
ICSSP profile. Unforunately a combination of
bad weather and operational difficulties at ses,
which resulted in the shot timings not being

1o sufficien! sccuracy, prevented the
completion of the study as originally planned and
instead the work was confined to one field group
upu-tingmmydlﬁmhuinmwﬁmd
Lough Inagh in Connemara. The amray consisted
of a 10 km profile, together with a short 2 km
transverse line. From this it is hoped to be sble
to obtain details of the sructure of the
short line transverse 10 the length of the profile it
is planned to investigate the possibility of
stacking the data from the instruments along the
line in order 1o enhance the weak signal from the
more distant sources.

2.12 General Overseas Projects

TA Blake, G. Byrme, C. Horan, F. Murphy,
B.M. OReilly and P.W. Readman

As preparation for work in Kenya in 1994
and 1o familiarise staff with new Refuc
equipment 1o be used there, Geophysics Section
staff worked on two projects in California. The
first was the Mendocino Triple Junction project
in northern California in August (TAB and CH)
and the second was a project 1o study the roots of
the Sicrra Nevada in southeastern California -
the Southern Sicrra  Nevada  Continental
Dynamics Study (GB, FM and PWR). Both

wire on 8 scale not seen elsewhere in the
world. For these north American projocts the
Canadian and American groups joined foroes o
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up o 700 stations st very close Spacing.
With chosely spaced imts also, the resull s
very dense coversge and very detailed mapping
of the lithosphere. 1t is worth noting that such
mxmmmmmhmm
mw[lx‘;pmjmhmmmngmsﬂc
of this, with even more scismograms than were
obtained in the AMONcan eXporiments. It was
musdulupﬂmfurﬁwmmdm

BM.URﬂHywuinﬁuduminthE
Geological Survey, Menlo Park and went there
for six woeks from the beginning of November.
He camried out a comparative study, with W.
Hmr.mﬂuﬂnﬂnmkmphmrﬁmnd
important extensional features. He also had
discussions on anisotropy in the lower crust with
W. Rabbel.

3 Research Activities in the
Cosmic Ray Section

301 The Ultrm Heavy Cosmic Ray
Experiment (UHCRE) on the LDEF Mission

A. Thompson, D. O'Sullivan, J. Bosch, R Keegan
{to 31 March) and A Keane (from 1 October)
with K-P. Wenrel (ESTEC) and F. Jansen
(ESTEC).

The entire collecting area of the tack
detector array has mow been scanned and it is
clear that the sample of ultra heavy nuclei which
has been collected is more than a fector of fifteen
times larger than the present world data  (for
Z>73), taken 1o be the combined events from the
HEAO-3 and Ariel -6 cxperiments. However,
data extraction for the bulk of the events in this
oollected sample remains o formidable sk,

Ultra heavy commic ray ovents from about
205 of the total detoctor array have already bevn
fully measured. The initial charge assignments
are based on the assumption that the calibration
paramcters remain constant over the charge and
enorgy region st the relevant tomporature.  The
charge spectrum features a pronounced platinum
(Z=78) peak, an actinide gap and a group of
actinides with a thorium peak (Z=90). Although
these results are provisional, the location of the
actinide gap in the spoctrum indicates that
sysiemalic ofror is nol & major  problem.

Statistical errors  derived  from  the fitting
procedures are about +0.6e. Combining these
with the errors arising from LDEF temperature
qthpwmmdmﬂ.ﬁ, On
the basis of the sub-sample messured 10 date, it
has txen possible to produce, shead of schadule,
a preliminary value for the actinide ratio, defined
as (Z587)/(73<Z<B8). Although statistics are
still relatively small, this ratio (0.031 £0.009) is
ﬁgtﬁrmuyﬁghﬂﬂimmuﬁmeidupm
or primordial solar system abundances adjusted
by first ionisation potential and propagated
through an exponential path length distribution
with a mean path length of 5.5 giom®  This
suggests r-process enhancement at the source

Finally it should be emphasised that progress
during the year has boen excellent, the project is
on schodule and preliminary results have boen
published. In that context it may be noted that
the UHCRE work was selected at the 23rd
International Cosmic Ray Conference (Calgary)
inJuly for a special Highlight Session presenting
particularly interesting new results o 8 wider
audience.
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301 The Energetic Particle Analyser (EPA)
on the Giotto Mission to Comet Halley

A Thompson amd D. OSullivan with 5
McKenna-Lawior (SPCM), MPAe and ESTEC

An carlier hypothésis thal. in sOme Cases,
Wsﬂdwﬁuﬂﬁtpﬁcbmmhnednﬂh
energetic ion count rales during the encounter
with Comet Halley has been studied further. An
sverage charge of I8¢ was dorived for dust
particles in the mass range 107 g w 10% g
Magnetic  rigidity calculstions reveal that
wnlﬁplydwgeddu.ﬂp-ﬁnlﬂuue‘-fmgiﬁ
would be confined 10 the magnetic cavity whaneas
s&n;lydmpdiamd-fr#humdkc‘nfwmld
penctrate w0 the magnetic pileup region
Indications were found tha a fast field
reconnoction process a1 the front side of the
Hukypihwmgimmmmkiﬁmdw
higher observed energies. This is supported by
the electric field measurements of Vega-1 and
Vega-2. The EPA measurements have thus in
effoct extended the mass range of the Giotto dust
detectors down by four orders of magnitude from
their lower limit of 107" g.

3.04 The Solar Low Energy Detector (SLED)
on the Phobos-2 Mission to Mars

D. OSullivan and A Thompson with &
McKenna-Lawlor (SPCM), MPAe, IKI and Gra:

Analysis of energetic charged particle flux
measwement by the SLED instrument in the
environment of Mars continued with emphasis on
the approach phases of the spacecraft to the
Martian mooa Phobos. During circular orbits of
Mars the spacecraft closed within a few hundred
kilomotres of Phobos on the tailward side every
seven  days  approximately, while during
synchronous orbits the spacecraft remained 200
w 300 km in fromt of Phobos. SLED
observations were comrelated with measurements
of solar wind protons by the TAUS experiment
wnd magnetic ficlds by the MAGMA  instrument.

Significant fux enhancements (spikes) worne
recorded by SLED in the Phobos tail slightly
inside the Martian bowshock. Similar spikes

3.05 Nuclear Track Detector Response
Studies

A Thompson and J. Bosch

Several exposures of polycarbonate detector
stacks o 8 mew 111 GeVju gold beam al

dependence (from -20 10 +20 degrees C) and
isotropy of track response.

During the year the dependence of both the
bulk etch rate and the reduced track eich rate (for
relativistic ultra heavy jons) on the concentration
of polycarbonate etched products were studied.
Amongst other results it was found that onset of
the bulk etch rate plateau did not coincide with
the solubility saturation limit, as previously
belicved. In another study variation with energy
and nuclear charge of the two detector related
parameters (for a given energy transfer limit) in
the restricied emergy loss model for track
response in polycarbonate  were investigatod.
Within experimental erroes the parametors werco
found 1o be constant for emergies above 500
MeViu and for charges within 10 of the
platinum-lead grovp.

Apart from its intrinsic value all of the above
work is crelevant w0 optimisation of charge
spectrum resolution in the DIAS/ESTEC Ultra
Heavy Cosmic Ray Experiment.
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resched with British Ajrways 10 install detectors
mc-um:rd:;irwl&&rﬂwmﬂyufmﬁcm
particles with nuclear charge greater than lor
oqual w} o and their secondaries. The
mwplmdmﬂtmtﬂinﬂchh
mdwwmdmﬂmmhw. With the
assistance of L. Tommasino of the Rome group
mcmmhlltﬂi-;&uﬂtmmn;adin
Decamber.  All of the shove exposures are
ﬂnﬁuhdfurpuiod:ﬂfmmﬂmlhsu'-mmd
mrmmmmdmmmum
place in 1994,
ts were made 0 ExXpose
deteciors on & balloon flight launched in Canada
inhupmmdrmwmuﬂiwhhnhﬂhﬁq
-m‘tyhmtniﬂuumlhi:udrdwmdmmly
40,000 m, Detectors provided by the Riowme
goup were included with DIAS detectors in
order 0 test some now ideas on  particle
inmﬁpﬁm-ppmprimmﬂupmwupmjm
The facilities were provided free of charge by the
US Nationsl Scientific Balloon Facility at
Palestine, Texas.
Preliminary analysis of calibration cxposures
undertaken st Berkeley in December 1992 and
investigation of the balloon flight data were

completed by the end of the year.
107 Cosmic Ray Propagation Studies
L Drury witk P. Kiraly (RMKI, Budapest)

Most work on cosmic ray propagation in the
Galaxy ignores the effect of re-acceleration
during propagation, and those nvestigations
which do consider the cffoct usually treat it in an
over-simplified form. Under an EssyWest
mobility scheme sponsored by the Commission of
the European Communitics, L Drury spent len
wmﬂmulmdhmm
division of the Central Rescarch Institute for
Physics, DBudapest, working on improved
propagation calculations including more correct
mdmm. Such studies are
important because observed cosmic ray spectra
and composition messuroments have o be
correctod for propagation effects before thoorices
of cosmic ray origin can be tested.

108 Secular Evolution of Shock Structures

und Adaptive Grids

K Farrelland L Drury with J. Carrall (DCL)
Numerical experimentation during the yoar

resulied in & promising explicit sdaptive
algorithm for this project. m:lilﬂllﬂﬁj'b::

ithlmi-impﬁ:ihw
schame o investigate loag-term evolution of
shocks madified by particle acceleration.

3.09 Shocks in Weakly lonized Molecular
Hydrogen

| OBrien and L Drury with A Moorhouse
{Arcetri Observatory, Florence)

ﬁumﬂwhmam
equilibrium excitstion of hydrogen in C-type
shocks and its possible influence on the shock
structure. Techniques were developed 1o convert
Mﬂmﬂﬂhmmmuuﬂy
quoted in the literature to cross-sections as &
function of collision velocity. Unfortunately it
project ane not yet available aithough they should
be svailable within the next few years. It i
intended 1o procoed with indicative calculations
w dotermine what range of CrOSS-SCTOMS
produce significant effects.

3.10 Supernova Explosions into a Precursor
Wind Bubble

L Drury and B. McKernan

311 Simulations of Young Stellar Object
Jets

T. Downes, T. Ray and L Drury
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have previously been employed. It is hoped in
this way to get docpar physical insight into the
fmmhndvrhnfuwﬁuﬁnjmmdm:ir
pssociated bow shocks.

312 Protoplanctary Disks Around Herbig
Ae/Be Stars

M.Corcoran and T.Ray

Mpﬂﬂumﬂuhmmﬁk COntrovarsy
uulhudlﬂﬁhhmumdﬂuﬁgm&m
with some sstronomers considering Herbig Ae/Be
of the classical T

that & substantial fraction of Herbig Ae/Be stars
ﬂmﬁwpin;tmﬁmuhldi:mdhythc
observation that many of the absorption lines in
these stars are filled-in, an effect known as
*vailing”. Moreover, in a number of cases there
is an obsorved blue-shified asymmetry in the
forbidden omission  lines  comsistent  with
obscuration by a disk.

3.13  Infrared Emission from YSO Outflows

T. Ray and J. Eislogffel with R. Munds (MPIA
Heidelberg) and C. Davis (MPIA, Heidelberg)

Several outflows from young stars in the
near-infrared have been studied using the new
IRAC2 camera on the ESO/MPI 2.2m telescope
in La Silla, Chile. Widespread shocked
molecular hydrogen emission was found in
several well-known outflows including HH1/2
and HH46/47. The derived fluxes and extent of
the emission show that the molecular outflow,
from HH46/47 at least, is entrained ambient gas
powered by the optical outflow. Most of the
emission in both HHIZ2 and HH4647 s
consistent with it forming at the edge of a bow
shock where the shock velocities are lowest
However, molecular hydrogen emission wis also

upﬁnﬂmniclhﬂ.ilmpndhlﬂwmefk:
time 0 calculate the shock weloc
h
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excellent agreement  with  recent model
calculstions.

114 Asymmetries in Jets from Classical T
Tauri Stars

T. Ray with G. Hirth (MPIA), R. Mundt (MPIA)
and J. Solf (MPIA)

A number of new jets from the classical T
Tauri stars RW Tau, DO Tau and DP Tau have
been discovered in a survey of the nearby Tauns-
Aurigs dark cloud. What is remarkable about
these outflows is that the velocities of the blue-
shifted and red-shified flows from these stars
differ by factors of 1.5-2.5. It is possible that the
immediate environment of the star is responsible
for the observed asymmetnics.

3.15 Outflows from Herbig Ae/Be Stars
T. Ray and J. Eisloeffel

A search for optical cutflows from southern
Herbig Ae/Be stars was conducted. Very few
outllows from thise intermediate-mass stars have
been found so far, in contrast to their low-mass
counterparts, the classical T Toun stars.
However, at least three new outflows were
discovered in the vicinity of the Herbig Ae/Be
star vdBHGSE, as well as addiional HH objects
associnted with the Herbig Ae/Be stars RCrA and
TCrA.

316 The Infrared Space Observatory (1SO)
T. Ray, L Drury and §. Russell

Central Programme have now been “finalised”.
Becsuse of the large overheads for target
soquisition and unforeseen increases in the
*warming up” times for the ISO photometer
{(ISOPHOT) detectors, the number of targets has
had 1o be drastically curtailed.

31.17 Star Pormation

5 Russell

for the Infrared Space Observatory (ISO) has
continued during the year. A C[1B}O survey
was carried out with SEST (the Swodish-ESO
Submillimetre Telescope) on tangets intended for
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observation with 150, Moat of these targets were
detected.  Similarly, 8 VLA (very large amray)
survey at 3.6 an was carried out on cold ISO
targets and agein there were many detections.
With these results and the results of other ground
basod observation projocts in progress amound the
world, used in conjunction with cxpecied data
from IS0, it is hoped that the initial stages of star
formation will be unambiguously identified.

3LIR  Abundance Studies
£ Ruszeli

A mumber of Delta Scuti stars wore observed
last year with the JKT Uacobus Kapioyn
Telescope) in La Palma. These stars weore
thought o be candidstes for explaining the
lithium dip in evolved FS dwarfs. Analysis of the
resulis has revealed that most of these stars could
it possibly lose enough mass o transform 10
lithium-dip stars during their lifeomes.  Indoed,
the higher temperaiure stars seem 1o be enriched
in lithium over nonmal main-sequence stars.
However, & small number of stars do show signs
of being significantly depleted in lithium, and
these occwr especially in the lower femperature
S1ars.

In January, observations on the WHT
(William Herschel Telescope) in La Palma were
made W ocbsorve elemental abundances in RV
Tau variables in Galactic globular clusters. RV
Tau variables in the field arc observed w0 have -
process depletions similar 0 those seen in
extreme halo red giants, but their metallicities
are nomal. In this project stars wene selected
from globular clusters so that cocval populations
could be studied. If the RV Tau variables have
similar metalicities 10 nearby red giants, bt
reduced s-process abundances, then it may be
that their atmosphenes have been over-ionised by
shockwaves. If the RV tau varisbles appear 1o
have reduced metallicities in  the
mmﬂ:ilhmmnwhwh

ir hydrogen envelope. Analysis is
underway,

In November, obscrvations oa the AAT
(Anglo-Australian Telescope) were made of AGB
stars in the Magellanic Clouds, 1o determine their
lithium abundances. Previous work revealed that
the more massive AGB siars have greatly
enhanced lithium in their stmospheres, while less
l_'nluiw AGB stars do not.  This project wis
ntended to define more preciscly the lower mass
bound for this lithium enhancement to occur. It
will then be possible 10 constrain the madels of
mhmwbmhmu|

much higher scosacy. The project was highly
successful, und dats analysis is being carried out.

4 Research Activities in the
Astronomy Section

4.01 Solar Spectroscopy

LG. van Breda with G. Worrall (Open
University)

Although microturbulence has boen wwed in
curve-of -growth analysis of chemical sbundances
in stellar stmospheres since the thirties, no
convincing  physical mechanism  has been
proposad W explain its origins. The Sun
provides an ideal test bed for studying this
phenomenon, since spectrosoopy can be carried
oul at different positions on the disc, allowing
certain model-independent studies © be made.
This project uses high-resolution  specera,
particularly of the NaD and Mgb multiplets,
obtained with the Fourier Transform
Specrometer (FTS) on the McMath wlescope at
Kitt Peak af selected positions across the solar
disk, The FTS is ideal for this application, since
not only can it be used at resolutions approaching
one million, it also has a very clean, scatter-froe
instrumenial profile. The observations extend a
much more limited photoclectric set made wsing
8 two-pass grating spectrometer in the sixtics by
Waddell

At sround 6x105 points over a wavelength
range of 1200 A, for each of 25 spocwra,
calibeation of the data has presented something
of a challenge, The wavelength scale for each
spectrum has boen calibrated against the solar
wron lines to better than 2 most of the
residual emor being due w the limitations in the
laborutory wavelengths. To achieve this, it has
boen necesiary o fake inio scoount & residual
non-lincarity amounting to around 10 mA caused
by the presence of a redispersing/rocombining
monochromator at the input of the spectrometer,
which is used to limit the wavelength range of
the observation.

Comparisen between profiles of the Doppler
cores of the lines in the same multiplet at selocted
positions on the disk (line statistical weights
inversely proportional w mu-value) show very
socurate matches at the one percent lewel in
intensiry. This implies that the source functions
of lines in the same multiplet are the same at the
same depth and ars independent of angle, but
docs not imply they are independent of
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wavelength. Likewise the Doppler width of the
lines is not significanty dependent on angle.
This is contrary 1 analyses that include
microturbulence  and  roquire  significant
mnisotropy (1-2 km/s), increasing wwards the
limb.

Although every coffort was made 10 average
out the effect of solar oscillations on the spectra,
firstly by using a sufficiently large slit and also
by taking each observation over the period of half
an hour, residual wavelength shifts and linc
asymmetries remain up to around 10 mA (500
mys). This agrees with similar unexplained
shifts, probably due 10 mass motions, found in
previous aftempts o identify the gravitational
redshift in the solar specrum. There are also
residual variations in intensity at the one or wo
porcent level. While every effort was made
avoid active regions on the solar surface, the Sun
was very sctive at the time of observation and it
is possible that chromospheric activity may have
caused soene of the observed variations,

402 Image Sharpening Techniques

B.D. Jordan, C. O'Byrne, M. Smyth and [.G. van
Breda with UCG, RAL and SAAD

Collaboration has continued throughout the
vear with University College Galway and the
Rutherford Appleton Laboratory on the TRIFFID
image sharpening system. A number of
addinonal festures were added 10 the processing
electronics which will simplify operation of the
instrument during an observing run. Firstly, a
rate meter with six digit display to monitor the
froquency of detected photon  events  and
processed photon events was constructed.  This
monitor gives an indication of overall system
performance.  The detected photon  cvents
monitor can also trigger 8 control circuit 10
switch off the EHT voltage 10 the
detectors in the ¢vent of accidental exposure © a
beight light source. Secondly, the digital signal
processing  electronics  rack was rewired 1o
eliminate ground loop problems. Thirdly, all of
TRIFFID's filter wheels, aperture  wheels,
polariser, a1 were fitted with improved stepper
motors and a new computer controlled system for
controlling up 1 cight stepper molors, two iris
diaphragm shutiors and a Hartmann shutter wene
provided. Fourthly, a 16-bit precision digital-
mmummmmﬁm

snalog-digital converters was constructed and
incorporated into the TRIFFID electronics system
as a diagnostic facility. Software routines were
writlen W monitor the analog-digital converters

for lincarity and monotonicity. Finally, a copy of
the digital signal processing electronics
comprising four 12-bit analog-digital oonverters,
peak detoctor and Transputer based interface 1o o
PC type computer was built for the Rutherford
Appleton Laborstory under contract from SERC,
UK

was given for the construction of a
CCD camera in collshoration with RAL and
SAAD. In this regard a TB00 Transputer Forth
systom was purchased. Further orders for a CCD
chip from EEV-UK and optical components for a
resolution pattern projecior were halied because
of lack of funds. The projector is intended for
use for performance evaluation of both CCD and
photon counting detectors in the laboratory.
The T800 Forth, which runs on a host PC,
wis  installed successfully, although some
recompilation wis necessary, since the Dunsink
systomn uses an Inmos BOOM Transputer boerd in
place of the BOOB for which the TBO0) Forth is
configured. This system will provide a much
more interactive laboratory environment than the
wraditional Occam wsed with Transputers for
development of both photon counting and CCD
detectors, as well as Transputer-based  control
systems.

5 Facilities
5.1 Computers
5.1.1 Merrion Square

T. Blake, W.M. Tai and L Drury

At the beginning of the year, DIAS joined
the Internct via [Eunet Lid. During the summr,
a 6k Jeased line berween TCD and 5 Merrion
Square was installed along with a CISCO router,
providing a faster Internet access. The X400 mail
handling service also went into during
the summer (pant funded by the CEC VALUE
installed from ESA (Frascati), as part of the ESA
Data Distribution Network.
mcﬂmm&mmm
Tektronix X-tarminals during the year to provide
additional astronomical image display capacity.
A 22 GB hard disk and a CD-ROM were
purchased 1o replace the damaged 1.2 GB hard
disk and the Sun CD-ROM respectively. A Sparc
Il and a Sparc 1+ were purchased 10 provide
additional astronomical data reduction facilities.
Two vacation students D. Jordan and L Hurst)
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1wmq:inyaddmingdmnwfu-pw"thg
systam and imaging utilities, The wvarows
stundard packages (MIDAS, IRAF, TeX o)
were maintained and supplemented.

In the Geophysics Section the software
product Lansmart was installed on the PC
network o aid the interchange of data berween
PC users and to make romole disks and
peripherals on the PC network accessible to all
users. Grafplus continued 1o be used as the plot
programme on PCs o produce hardcopy for
seismic events recorded on the VME system
itriggered short-period seismic nerworkl. The
script files for the sutomatic download of seismic
data were modified to allow sutomatic transfer of
the data files from the PC 1o the Sun multiuser
system as soon as the data transfer had been
completed. The DOS operating system on the PC
network was raised from Version 3.0 minimum
i Version 5.0 and 1o Windows Version 3.1 A
postseript vorsion of Chiwriter (CHIPS) was
installed. There has boen a continuing search for
good digitised workd maps and  associated
software. The Livermore Labs SAC and MAPS
softwere has been selected and is promising
though still under development, Notification of
scismic events by telex is being replaced by o
mail. Hardware scquisitions during the year
included a Toshiba 486 Laptop with network
connection and & modem. Disk storage on the
network was increased by a further 24 GB.
Some PC motherboards were replaced and
upgraded 1o Intel 386 types at 40 MHz

5.1.2 Dunsink Observatory
L Eiliotr, B. Jordan and W.M. Tai

Apant from the addition of a 130 MB hard
disk 10 one of the Tandon PC systoms, the only
major change wis the installation of a PC as a
dedicated router for the Dunsink ethernet LAN.
This has resulted in o considerable improvement
in reliability.

52  Geophysics Instruments
G.A Wallace, TA Blake and C.M. Horan

Major installation worlk took place at the new
broad-band sttion mt DEB. The shont
remote telemetry station at Muff (northwest of
Kingscourt) had w be moved as the property was
s0ld and the new owner wished to clear the sife.

Initially the station was moved 10 a position

about 500 m away but this is unlikely w0 be »

3

long-term solution as very large radic masts
nearby make it & noisy site. Mains electricity is
availsble there but it is likely that solar panels
and a more remote position will wm out 1o be the
best solution.

5.3 Track Laborutories
A Thompson and D. O'Sullivan with J.Daly

The three main track detector etching tanks
{150 litre capacity eachi and =associmed
equipmen! wore maintained in | continuous
operation and repaired as necessary during the
year. New or reconditionod sub-systoms  or
components included a thyristor control unit. a
detector frames, & cersmic heating unit, and a
multi-channel lempersture reconding system.  In
sddition, 3 new small track detector etching tank
(10 Tire capacity) was commissioned. The six
Leite-ASL Track Measuring Stations along with
the Nikon steren scanming microscopes were also
maintained and repaired.  Upgrading work
includid the fitting of a new ASL displacement
reconditioned objective turrets. A new Nikon
Optiphot track measuring microscope firted with
equipment was installed.

During the summer all track measuring and
scanming equipment was removed from three of
the truck laboratories in e, 0 allow for
extensive renovation and refuorbishment.  This
work was completed with all equipment replaced
and fully operational by the end of July.

54  LaPalma Observatory

T.P. Ray (Secretary)
5.4.1 General

The composition of the La Palma Advisory
Committoe during 1993 was T.P. Ray
(Secretary), RM. Redfern (UCG, Royal Irish
Academy Representative), M. de Groot (Armagh

- T.P.Rlymﬂnuhﬁm
Newton Group Time Allocation Commitioe
-hummm;umhmm
Decomber in Warwickshire and  Nottingham
respectively,

Ireland continues to enjoy accessibility 1o first
class telescopes not only on La Palma but in
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locations such & Chile and Australia
Allocations of time on other (i.e. non Science and
Engincering research Council) telescopes are
included below. Recognising the importance of
sccess by Ireland o the La Palma Observatory.
EOLAS, as in previous yoars, provided financial
support for the project in addition to DIAS
funding.

5.4.2 Observing Runs 1993

« ], Eisloeffel (DIAS). T. Ray (DIAS), C. Davis
{(MPLA) and R. Mundt (MPLA): MPLVESO 2.2
m Telescope. Chile, two weeks. Using the
new infrared camera, TRACZ, in April on La
Silla, Eisloeffel observed molecular hydrogen
emission at 212 microns in outflows from
young stars. The data oblained showed a
wealth of interesting details and allowed new
insights into the internal shock structure of
the outflows. A search for optical outflows
from southern Herbig AeBe stars was also
carmied out successfully.

= B. McBrom (UCD). M. Rabbette (UCD) and
N. Smith (Cork RTC): U/XS19) "Search for
Rapid Variability in a Sample of Quasars at
Redshifts around 1%, JKT. seven nights.
Broad band photomety of 2 number of
quassrs was camied out 10 check for shoet
timescale variability, Out of the total of seven
nights, four were good and three suffiored
from adverse weather conditions. The
observations were made by Maura Rabbetie.

* T. Ray (DIAS) and M. Corcoran (DIAS):
W/X/48) "Relating Disks and Owtflows from
Herbig Ae/Be Swry®, INT, seven nights, All
seven nights of this run were clear and only
one of two hows were lost due o minor
problems. From these observations it appears
that “veiling”, i.e. filling-in, of photospheric
sbsorption lines is important in & number of
Herbig Ae/Be stars. This is indicative of
acoretion and supports the idea that ar least
some Herbig Ae/Be stars are surrounded by
disks. Many of these stars appear 1o have
boen  spectrally mis-classified leading 10
incomect estimates of their extinction and
hence luminosity.

* TRay (DIAS), G. Hirth (MPIA) and R.
Mundt (MPIA): (W/X/76) “Spatial and
Kinomatic Properties of YSOs", WHT, four
bright nights. This was a very successful run
which was sctually spread over six nights in

conjunction with commissioning time for
ISIS polsrimetry. [t now scems clear from
the obsorvations carried out on the WHT, and
carlier ones made at the Calar Alo
Observatory, that the high velocity forbidden
line emission in T Tawrl stars is sctually due
to small-scale (less than 1%) jets.

* M. Rodfern (UCG) and A. Shearer (UCG):
{LTI/W/1B} “Experiments on High Angular
Resolution Imaging for Adaptive Optics and
Post-Detection Processing™, JKT, four nighis.
This project, in ocollaboration with C. Dainty
of Imperial College London, amimed w0
measure  stmospheric  wrbulence  induced
wavefront distortion using an 1ix11 element
Shack-Hartman SENSOT, Sucoessful
observations were made in June of ssmple and
extended objects. Observations of the latter
were important for future developments of the
UCG-DIAS image sharpening camora
TRIFFID. This baich of data is also being
used 1o establish input parametors for a
simple adaptive optics system for the JKT.

* S. Russell {DIAS): (ASY/T) "Li Enhancement
in AGB Stars in the Magellanic Clouds”,
AAT, three bright nights,. The observing
programme was carried out successfully, with
. {  Prelimi ctiois adicad
the results will be of major interest.

= 5. Russell (DIAS): (W/X/14) "Abundances of
RV Tau Variables in Globular Clustors M2
and M56", WHT, three bright nights. All
three nights of this run were clear with
excellent seving. The aim of the programme
was 0 observe, st high spectral resolution,
RV Tau varables and red giants in mwo
globular clusters. The instrument worked
well, with no sign of the pointing jitter that
beset Russell's previous run, Excellent data
wiere obtained.

6 Seminars, Colloquia, Lectures
8.1 Statutory Public Lecture

L. OC Drury delivered the Annual Statutory
Public Lecture for the School of Commic Physics.
The lecture was entitled “Gumma Ray

Astronoemy” and took University College
Mh.mi‘#ﬂmhuﬁhn-
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6.2 Seminars in the School

+ W. Mooney (US Geological Survey, Maenlo
Park): *Geophysical Studics of the Crust and
Lithosphere in North America - Results and
Comparisons with the European
Geotraverse®, | June .

« W. Mooney (US Geological Survey, Menlo
Park): "Evolution of the Earth's Lithosphere -
Archean to Present”, 3 June .

» J. Luetgent (US Geological Survey, Menlo
Park): “Seismic Ray Tracing”, 5 October .

= T. Lago (Centro de Astrofisica, University of
Porto); “The Growth of Basic Science in
Portugal - An Astronomical Perspective®, 7
Oxctober,

6.3 Contrbutions to Scientific Meetings

« T. A Blake: “The 1993 Mendocino Triple
Junction Seismic Expeniment - Overview”, at
AGU Fall Meeting in San Francisco, 6-10
Decemnber.

= M. Corcoram: "Spoctroscopic Evidence for
Disks Around Herbig Ac/Be Stars”™, st The
Nature and Evolutionary Status of Herbig
Ac/Be Stars, Amsterdam, 25-31 October.

* LOC Drury: “lan Axford and the Origin of
Cosmic Rays”, MPAe colloquium in honour

AWBEB Jacoh: “The COMBO Project”,
Review talk 1o the EMSRIP meeting a1 EGS,
Wiesbaden, 5 May: "The COMBO Projoct
and its Relevance for EUROPROBE", Invited
Lecture to the EUROFROBE Study Centre
on Deep Europe st Bad Herrenalb, Germany,
19 July.

BM OReilly: “Evolution of the Upper
Mantle Beneath Stretched Continental Crust -
an Example from the Rockall Trough®, at
AGU Fall Meeting in San Francisco, 610
Decemnber.,

D. O'Sullivan: Highlight Talk oa ultra heavy
commic ray nucle st the XXINT ICRC.
Calgary, 19-30 July: Contributed talk on the
recent  results from  the Dublin-ESTEC
experiment on LDEF, XXIII ICRC, Calgary,
19-30 July: Contributed paper on the DIAS-
ESTEC LDEF data, 3rd LDEF Post- Retrieval

Symposium, Williamsburg, 8-12 November.

T.P Ray: "The Circumstellar Environments
of Herbig Ae/Be Stars”, Invited Review Talk
at Kinematics and Dynamics of Diffuse
Astrophysical Media, Manchester, 21-25
Murch;  “Near-infrared Obscrvations of the
HH46/47 Dudlow”, Autumn ASGI Meeting,
Armmagh, 24 September: “Optical Outflows
from High Luminosity Young Stars”, Invited
Review with R, Mundt at The Nature and
Evolutionary Status of Herbig Ae/Be Surs,
Amsterdam, 25-31 October.

P.W._ Readman:  “Southern Sierra Nevada

Les Arcs, 13-20 March,

Lecture Courses

* LOC. Drury: Lecture course on Topics

in
Astrophysics st the TCD Depanment of
Mathemnatics.

* L Ellion: Course of sixteen locturss on

MMIMW
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level 1o phymcs students in TCD during the
Hilary and Michaclmas Terms; Course of ten
lectures entitlod *An Introduction 1 the Solar
System™ in the UCD Adult Education
programme during the Autumn Term.

= D. OSullivarc Course of eight lectures on
Cosmic Ray Astrophvsics to Third Year
physics students at TCD during the Hilary
Term.

« T.P Ray: Course of ten lectures on Plasma
Astrophysics to Fourth Year students in TCD
during Michsclmas Term.

= 5.C Russell: Adult Education course of ten
lectures at UCD entitled "Birth Life and
Death in the Universe®,

65 External Seminars

= L.O'C. Drury presented a colloquium entitled
"Gamma-ray Observations of Supenova
Remnanis”™ a1 Konkoly Observatory, Budapest
on 2 September.

= A.W.B. Jacob delivered an invited lecture on
the “Evolution of the Continental Margins
west of Ireland® w0 the Irish Geological
Association meeting in Trinity College,
Dublin on 13 October and a talk on Super-
Deep Seismic Profiling at the EUROPROBE
Workshop in  Zaborow, Poland, on 23
November.

* BM. ORally gave a tlk entided "The
Development of the Noah Atlantic Region -
New Insights from Wide-angle Seismic
Studies™ 10 the US Geological Survey Marine
Geophysics Group in Los Alios, California,
on 16 November,

. D.H“Suﬂimpveimlhquimmmﬁc
rays at the TCD Physcs Department in
March and a talk entitled "Space Physics - a
View from Dublin® st the Marshall
Flight Centre, Alabama, in Novemnber.

* S5.C. Russell delivered a lecture entitled “The
Origin of the Elements* at UCD in May.

6.6 Popular Lectures

* L Elliott lectured on the Junior Cycle

hﬁmﬂn-uhﬂ,ﬁmm‘
the UCD Educational Department on L:

February, presented an interval talk shout
“Gemini® which was broadcest by RTE FM2
on 28 April end contributed 1o four broadcasts
in the RTE Radio 1 series "Light Yiears
Ahcad” presented by Derck Mooney,

* SCRussell presented 2 mlk on
"Extraterrestrial Intelligences” to a meeting of
Astronomy lrelend on 12 July.

7 Organisation of Meetings

7.1 IAU Colloquium 136, Stellar
Photometry - Current Techniques and Future
Developments

I, Elligtr with CJ. Butler

The Collogquium Proceedings, in o
volumes, were edited and published. The main
volume, “Siellar Photometry - Current
Techniques and Future Developments (Eds. CJ.
Butlr and 1. Ellion)", was dispaiched 1o
Cambridge Univorsity Press st the end of
Fﬂ:wymwinpimhﬁumiuu
year after the Colloquium twok place. The
second volume, "Poster Papers on  Stellar
Photometry (Eds. . Elliott and CJ. Butler)”, was
printed in Dublin by Paceprint and was published
by DIAS in September.

72 COSPAR, 10th Scientific Assembly,
Hamburg.

D. OSullivan.

The Commintee on Space Research
(COSPAR) invited D.O'Sullivan 10 be the main
organiser for a meeting on ultrs heavy cosmic ray
nuclei to be held on 13 July, 1994, as part of the
COSPAR 30th Scientific Assembly in Hamburg.
The programme has been finalised and abstracts
have been received from all contributors.
Funding has also been raised to assist delegates
from the former USSR and those from
developing countries,

7.3 Disks and Outflows Around Young

T. Ray

Bt yten ooyl
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for 6-9 September 1994. The initial work of the
Scientific Organising Committee (of which
TRay is a momber) wis carried out during the
year.

8. Extermal Work

8.1 Geophysics Section

TA. Blake: EGS General Assembly, Wicsbaden,
1-7 May; Mendocino Triple Junction
iment, California, 11 August - 7

September.

K. Bolster: BGS, Edinburgh, 24 - 29 March,

G. Byme: Siemra Nevada Continental Dymamics
Project, Califomia, 8-27 September.

F. Huuser: RAPIDS visil 1o Hambury & EGS
General Assembly at Wicsbaden, 21 April
- B May; BIRPS Annual Review Mesting
at Imperial College, London, 21-22
Scptember;  RAPIDS visit to Hamburg,
17-24 Ociober; AGU Fall Meeting. San
Francisco, 4-12 December,

CM. Homan: Mendocine Triple Junction
iment. California, 11 August - 7
September

AW.B. Jacob: BGS, Edinburgh, 24 - 29 March:
RAPIDS visit 10 Hamburg, 21.25 April;
EGS General Assembly st Wiesbaden and
MEMSAC Mecting in Karlsruhe, 1-10
May: EGS Meeting with EUG in RAS
London, 18-19 May; EUROPROBE Deep
Europe Study Centre at Bad Horrenalb,
Germany, 17-23 July: COMBO planning
visit © Lisbon, 26-28 July; KRISP 94
planning visit 1o Kenya, 9-18 August;
EGS Council Meeting, Oxford, 7.8
October; RAPIDS visit to Hamburg, 18-
20 October; EUROPROBE Seismic
Workshop, near Warsaw, Poland, 20-26
November:  AGU Fall Mecting. San
Francisco, 2-13 December.

F. Muphy:  Siema Nevada Continental
Dynamics  Project, California, 827
September.

BM. OReilly: RAPIDS visit 10 Hamburg &
EGS General Assembly st Wieshaden, 21
April - 8 May: BIRPS Annual Review
Moeting at Imperial College, London, 21-
22 September; RAPIDS visit 10 Hamburg,
17-24 October; invited visit o USGS,
Menlo Park, Califonia & AGU Fall
Meeting, San Francisco, 1 November - 19
Docember,

P.W. Readman: EGS General Assembly,
Wieshaden, 1-8 May: Sierra Nevada
8-27 September.

P.M. Shannon: RAPIDS visits 0 Hamburg, 21-
25 April and 18-20 Ociober.

G.Wallace: KRISP 94 planning visit to Kenya,
3-16 August

B2  Cosmic Ray Section

J. Bosch:  Exposure of Track Detector Stacks,
Brockhaven National Laboratory, New
York State, USA, 27 August - 10
September,

J Byme: IRMA Meeting, TCD, 10-11 May;
Institute of Physics Meeting, Bundoran, 2-
4 April: IRMA mecting, Brussels, 6-8
Decomber,

M. Corcoran: Conference (The Nature and
Evolutionary Status of Herbig HeBe
Swry), Amsterdam, 25-29 October.

L Drury: AWG meeting, Paris, 21 January; M2
Presentation (ESA) and AWG mecting,
Paris, 26-28 April: Axford Colloquium,
MPAe, 30 April: Visiting Scientist
(cosmic ray propagation problems), RMKI
(Budapest), 20 June - 10 September;
AWG meeting, Ascona (Switzerland), 25
June: XXIII ICRC, Calgary (Canada), 19-
30 July; AWG meeting, Frascati (ltaly),
14-15 Scptember:  IUPAP  General

Assembly,  Nara Uapan),  20-25
27 November - 1 December.

J. Eisloeffel: Observing on the MPVESO 2.2 m
Telescope, La Silla (Chile), 27 March - 17
April;  Conference (Kinematics and
Dynamics of Diffuse Astrophysical
Media), Manchester, 21-26 March:
Reception (Orto-Hahn Medal of the Max
Planck Society), Trier (Germany), — June;
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Collsboration work, Max Planck Institute
for Astronomy, Heidelborg, 929 June;
Center for Astrophysics, Cambridge,
Massachusetts, — Sceptember;  Conference
{Star Formation), Seamle, USA, 6-20
September;  ASGI Meeting, Armagh, 24
September; Conference (The Nature and
Evolutionary Status of Herbig Ae/Be
Stars), Amsterdam, 25-31 Ocwober.

D. OSullivan: IRMA Meeting, TCD, 10-11
May; XXIIIICRC, Calgary (Canada), 19-
30 July: NASA LDEF 3rd Post- Retricval
Symposium, Willlamsburg (USA), 8-12
Novembor; Visiting Scientist, Marshall
Space Flight Centre, Huntsville, Alabama,
14-19 November: Meeting with British
Arways officials and installstion of
detectors on Concorde, 4-5 October,

T.P. Ray: RAS mecting, Londom, 13-14
February; Conference (Kinematics and
Dynamics of Diffuse Astrophysical
Modial, Manchester, 21-25 March:
EADN Boad Mecting, Thessaloniki,
Greece, 19-22 May: PATT Mecting
Warwickshire, 8-10 June; Observing on
INT, La Palma, 3-13 July: Max Planck
Institute for Astronomy, Heidelberg, (with
support from the German-Irish Research
Fund), 1-31 August; 1SO Time Allocation
Commince, ESTEC, Holland, 13-15
Septernber; ASGI, Armagh, 24
September; Examination of a PhD thesis,
Glasgow University, Ociober; Conference
(The Namre and Evolutionary Ststus of
Herbig Hﬁwm. Amsterdam, 25.29
October; Meeting, Nottingham, 6-
8 December.

S. Russell: Observing on WHT, Ls Palma, 5-13
Jln,nl'r: Conference (The Cold

March; Visiting Scientist (HCM),
Mdm.mm 1316 May;
Observing on . La Palma, 2-10 July;
Discussion of PATT and HCM =3
Queeny University, Belfast, 31 August - 3
September; 1sophot Meeting, London, 27
September - | October; Visiting Scientist,
Mount Stromlo Observatory, Australia, 15

- 19 November:  Visiting  Scientist,
University of New South Wales, Sydncy,
22 - 26 November,

WM. Tai: Isophot Mecting. Heidelborg, 27

November - 1 Deocember,

83 Astronomy Section

LElliot: The 25th Anniversary Celebrations of
Armmagh Flanctarium, Armagh, 7 May;
W.R. Hamiltion Confarence, TCD, 17-20
August; 25th Meeting of the JOSO
Board, Graz (Austria), 7-10 Ociober;
Science and Communication Conference,
DU, 24 Novernber.

B.D. Jordan: Collaboration Moeting, Ruthorford

Department, UCG, 5 January;, 22
February: 23 March; 11 November and
19 November

LG. van Breda: Imaging Meeting, Rutherford
Appleton  Laboratory (England), 29-30
April:  Collaboration Meetings, Open

University (Hereford, ), 2223
September and 17-19 November.
9 Miscellanea
AW.E. Jacob was sppointed 8 member of the
ILPIASPEI group MEMSAC.

L.O'C. Drury was re-elected o the Commission
on Cosmic Rays of the International Union of
Pure and Applied Phyvsics for another term of
olffice.

A Thompson was elected Chairman of the Royal

AWB. Jacob continued as General
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Capital and Mobility (HCM) Programme and
ERASMUS.

J. Eisloeffel was swardoed the Ono-Hahn Medal
of the Max Planck Society in Trier, Germany, in
June.

1. Elliott was elocted & member of the Section for
Science and its Industrial Applications of the
Council of the Royal Dublin Society, in
Decornber.

TP. Ray has continued 0 be the [Irish
representative on PATT (the Panel for the
Allocation of Telescope Time), the DIAS
representative on the National Comminee for
Astronomy, Secretary of the La Palma Advisary
Commiftee and 8 member of the 1SO (Infrared
Space Observatory) Time Allocation Committee.

D. OrSailivan submitted proposals o CERN and
GSI (Darmstadt) on behalf of the track detoctor
group, to undertake exposures to 160 GeVN lead
and 1.0 GeV/N  bismuth beams scheduled for
operation in 1994 for the firt time. Bath

proposals have been scceptod.

A. Thompson submitted a proposal w the
Brookhaven National Laboratory for 8 series of
exposures 0 the new 111 GeV/N gold beam.
The proposal was acoepted and the exposures
weve carried oul during the year,

T.P. Ray, with the assistance of S. Russell, 1.
Ellion, T. Loughnane (Principal of Rush
Sccondary School) and M. Grehan (Belvedere
College) rnationally organised an  essay
competition w0 find a "Future Astronomer of
Europe™. The competition was sponsored by the
EU and the European Southemn

(ESO). Circulars were distributed © all the
socondary schools in Ireland and s large number
of entries obtained. The subject of the exsay was
“An Observing Night on the European Very
Large Telescope (VLT)". The prize for the best
Irish entry was a trip w0 ESO Headquarters
followed by a visit 10 their observing site in Chile
where the winner was allowed o camy out
obscrvations on the New Technology Telescope:
The Minister for Education, Niamh Bhreathnach,
presenied the awards for this competition at a
ceremony in DIAS, 10 Burlington Road on the
4th November,

D.Corcoran successfully defended his PhD thesia
in Ociobor, .

L Elliont and W. Dumpleton organised an Open
Day st Dunsink on 24 Movember as part of the
European Week for Scientific Cultere.

10 Publications

10.1 Jourrmls and other Refereed
Publications

D, Corcoran, T.P.Ray and R.Mundt: “Optical
Evidence for 3 Poorly-Collimated Wind from

A".  Astron. Astrophy., Vol 279, pp
206-213 (1993).

AWDB. Jsob with J. Diaz ot al: “A Deep
Seiamic Somnding | tantion of Eithosohes

Iberian Peninsula®. Tectonophysics, Vol 221, pp
3551 {1993).

AW.B. Jacob with P.M, Shannon, J.G, Moo
and J. Makris: "Cretacecus and Tertiary Basin
Development West of [reland”. Petroleum
Geology of Northwest Europe - Proceedings of
the 4th Conference, ed. J.R. Parker (publ. The
Geological Society of London), pp 1057-1066
(1993).

A'W.B. Jacob: "Scismic Hazard in Ireland”, The
Practice of Eanthquake Hazard Assessment, od.
RK. Maguire (publ. International Association of
Scasmology and Physics of the Earth's Interior
and the European Seismological Commission),
pp 150-153 (1993).

T. Murphy with D.R. Barraclough et al: *150
Years of Magnetic Observatories - Recent
Rescarches on World Data®. Surveys in
Geophysics, Vol 13, pp 47-88 (1992).

D. OSullivan and A. Thompson with SMP.
McKenns-Lawlor, P.W. Daly, E. Kirsch, K-P.
Wenzel and V. Afonin: *Energetic lons st comet
Grgg-Skjellerup measured from the Giotio
Spacocraft”, Natare, Vol 363, pp 326-329 (1993).

TP. Ray with S. Edwards and R. Mundr
"Energetic Mass Outflows from Young Stars”
Protostars and Plancts 111, ods. E Lovy and J.
mmmdmm.nmm

PM. Shannon: Ol and gas in lreland -
exploration, production and resesrch™. Firn
Break, Vol 11, pp 429.433 (1993),
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A. Thompson and D. O'Sullivan with E. Kirsch,
SM.P. McKenns-Lawlor, V.V. Afonin, E
Keppler, S. Livi, H. Rosenbaver, M. Wine and K.
Schwingenschuh: “Signatures of the Martian
moon Phobos in the Fluxes of Energetic Particles
as measured by Experiment SLED onboard
Phobos-2*, Planet Space Sci., Vol 41, pp 435
440 (19931,

10.2 Conference Proceedings

T.A. Blake and C.M. Horan with B.C. Beaudoin
and the Mendocino 93 Working Group:  "The
1993 Mendocine Triple Junction Seismic
Experiment - Overview”. Eos, Vol 74, p 431
(1593).

D. Corcoran, T.F. Ray, R. Mundi and R. Poetzel:
"Herbig-Haro  Emission  Associsted  with
Molmuhr Outfllow Sources™.  Stellar Jets and

Observatory of Capodimonte (OACS), eds. Emico
and Vinone (Dordrecht, Kluwer), pp 57-61
{1993).

L. OC. Drury: “Acceleration and Transport
Theory™.  Rapportew Talk at the 23cd
Intemational Cosmic Ray Conference, Calgary
(Canada), July 1993, in Proceedings of the XXIII
Intemational Cosmic Ray Conference (Invited,
Rapporicur and Highlight Papers), ods. Leahy,
Hicks and Venkatesan  (World Scientific,
Singaporel, pp 307-320.

L. OC. Drury: “lan Axford and the Problem of
Cosmic Ray Origin". The Axford Colloguium,
April 1993, MPAE-W-100.93.29.

J. Eisloeffel: "Proper Motion in Jets from Young
Stars and in Herbig-Haro Objects”.  Stellar Jets
and Bipolar Outflows, Proceedings of the Sixth
International Workshop of the Astronomical
Observatory of Capodimonte (OACS), eds. Errico
n;gvnmmmmdu.mm. pp 109-114
{1993).

J. Eislocffel and T.P. Ray with E. Gunther, F.V.
Hessman, R. Mundi, R. Poewel, J.S. Carr and
S Beckwith: *An onti outburst in the
exciting source of HH 7-11% Sulh-.!mlud

International Workshop of the Astronomical
Observatory of Capodimonte (OACH), ods. Errico
mﬁ;mm«mmm pp 219220

F. Hauser, BM. OReilly, P.M. Shannon, A.W.B,
Jacob and J. Makris "The Crustal Structure of
the Rockall Trough - Differcntial Stretching
Without Underplating®. Eos. Vol 74, p 444
(1993).

A W.B. Jacob and F. Hauser with J. Makris and
U. Vogz "The Ewvopean Margin botween
Ireland and the fccland Basin®. Proceedings of
the 3rd International Congress of the Brazilian
Geophysical Society, Rio de Janeiro, 14 pages
(1993).

AW.B. Jacob with the MEMSAC Group:
"Uniform Seismic Data Rocording Format
Explored”. Eos, Vol 74, p 421 (1993).

BM. OReilly, F. Hauser, AW.B. Jacoh, P.M.
Shannon, and J. Makriss "Evolution of the
Upper Mantle Beneath Stretched Continental
Crust - an Example from the Rockall Trough®.
Eos. Vol 74, p 444 (1993},

D. O'Sullivan and A Thompson with SM.P.
McKenna-Lawlor, P.W. Daly, E. Kirsch, K.-P.
Wenzel and V. Afonin: “First Results from the
Energetic Particle Amlyser (EFA) on the Giotio
Extended Mission during P/Grigg-Skjellorup
Encounter®. COSPAR Colloguia Vol 4 {Flasma
Environments of Non-Magnetic Plancts, odited
by T.1. Gombosi), pp 5-7 (1993).

D, O'Sullivan: *Ultra Heavy Cosmic Ray Studies
and Early Results from the Dublin-ESTEC
Experiment on LDEF®. Highlight Talk st the
23rd Intemational Cosmic Bay Conference,

Calgary (Cannda), July 1993, in Proceedings of
the XXIN International Cosmic Ray Conference
{Invited, Rapportewr and Highlight Papers), eds.
Leahy, Hicks and Venkstesan (World Scientific,
Singapore), pp 493-502.

T.P. Ray: “Interpreting Jets from Young Stars®
(lnvied Review). Stellar Jets and Bipolar
Dutflows, Proceedings of the Sixth Intermational
Warkshop of the Astronomical Observatory of
Capadimonte (OAC6), eds. Emico and Vinone
(Dordrecht, Kluwer), pp 241-255 (1993).

T.P. Ray with R. Mundt: “Interpreting Jets from
Young Swellar Objects™.  Invited review in
Astrophysical Jets, ods. M. Fall, C. O'Dea. M.
Livio and D. Burgarells |
Press), pp 145-175 (1993).

T.P. Ray with R. Poctrel and R
w}hnmﬁdhﬁm
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and Bipolar Outflows, Proceedings of the Sixth
international Workshop of the Astromomical
Observatory of Capodimonte (OACE), eds. Emico
and Vinone (Dordrecht, Kluwer), pp 231-234
{1991,

P W. Readman. G. Byme, and F. Murphy with 5.
Ruppert and the Siera Nevada Continental
Dynamics Working Group: "Southem Sicrra
Nevadas Continental Dynamics Project - 1993
Field Observations und Interpretations”.  Eos,
Vol 74, p 414 (1993),

5.C. Russell with P. Saraceno, C. Ceccarelli, 5.
Molinari, F. Andre and M.Griffin:  “Millimetre
Continuum Observations of YSOs - the
Relationship between Circumstedlar
Environments and Mass Loss™. The 2nd Koln-
Zomatt  Symposium, Switeerland,  21-24
September 1993,

P.M. Shannon, AAW.B. Jacob, J. Makris, BM.
OReilly, F. Hauser and U. Vogt “Passive
Margin Basin Evolution in the Rockall Region,
North Atlantic®. The 5th Conference, European
Association of Petolcum  Gooscientists  and
Engincers, Extended Abstracts, pp 20-21 (1993),

PM. Shannon, AW.B. Jacch, F. Hauser, and
B.M. O'Reilly with J. Makris and U. Vogt: “The
Evolution of the Western Margin of the Eurssian
Plate under the Northeastorn Atlantic™. Annales

Geophysicae, Vol 11, p C65 (1993).

A. Thompson and D. O'Sullivan with E. Kirsch,
P.W. Daly, 5. McKenna-Lawlor, F.M. Neubauer
and K.-P. Wenzel: “Energetic Pamicle Fluxes
(E(H20)>60 keV) measured on board the Giotio

A. Thompson and D. O'Sullivan with E. Kirsch,
S. McKenna-Lawloe, A. Korth, R. Schwenn and

10.3 Books Theses and Sundry Publications

D. Corcoran: "Optical Outflows sssocisted with
Harbig Ae/Be Stars”. PhD Thesis. Dublin City
University (1993).

L Ellion: "Skynotes”™ ( regular monthly article).
Technology Ireland, 1993,

I Eliom: “A Brief Hisory of the ATIS
Standard®. IAPPP Comm. No. 52, pp 34,
Summer 1993,

I Eliot: “"An Irish Galaxy - Astronomy in the
Nincteenth Contery®™.  Irish Swdies Review, No.
4, pp 19-23, Autumn 1993,

L Ellion: "God and the Big Bung®. Search, Vol
16, pp 129-133, Winter 1993,

L. Ellion: "The Story of a Missing Lans”™.

Joumal of the Antique Telescope Society, Vol 4,
p B (1993

AW.B. Jacob and F. Hauser with J. Makris and
U. Vogi: "Wide-angic Reflection/Refraction
Seismic Survey Offshore Westorn  [reland
RAPIDS 1 and RAPIDS 2 - Part 2 - Seismic
Records and Models®. Institt fuer Geophysik,
Universitaet Haemburg, Anhang rum DFG
Abschlussboricht MAT7I%43-1, 200 pages
(1993).

AW.B. Jacob: “Minutes of the Plenary Session
of the European Geophiysical Society at the XVIL
General Assembly, Wieshaden, 3-7 May 1993,
EGS Newsletier, No, 47, pd (1993).

T. Murphy: Gravity Anomaly Map Carlow-
Wexford (Sheet 19).  Communications of the
Dublin Institute for Advanced Studies, Senes D,
Geophysical Bulletin No. 40 (1993).

C.O‘Bmw B. Jordan, P. O'Kane, M. Rodfern

und Shearer: "Post Exposure  Image
with TRIFFID". [rish Astronomical

Journal, Vol 20, No. 4, pp 282-285 (1992).

T.P. Ray with A. Sundqvist (Editors): “Central
Activity in Galaxies from Observational Data to
Astrophysical Diagnostics™. Proceedings of the:
(1993).

Croagh
Vol 21, No. 2, pplz-l-!a (1993).
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lysis of and E i
tor the onded 31 ber 1
INCOME Schiood o Sehool of Schaol of 1992
e Ceeltic Theoretical Conmic Adminise Total Total
Srudies Physics Physics tratior:
L [ L £ L £
Clireachias Grants 654,150 4150 1,004 821 GIRETS A3 000 2,483,000
Saks of Publications 35113 1 [R5 35,558 35,085
School of Celtie Studies [H1A) 4,000 - - 4,000 3250
School of Theoretical 19400 . g
Mhysics (Note 4) i
Sachool of Cosmic
Miscellaneous [Note 5| .- - = 85,556 B5542 LT
Profit on disposals . T8
70049 383551 1.170911 704435 2940 246 LAES 2T
Transter from Capital Account (Note 6]
Allocated for
Capital purposes 16,595 111,676} 36,303) (20443 (75.030 71388
Amount released on disposals - - - L} a1 142
Amortmsation in line with
st depreciatnon
O —— e —— 36,530 8
— LN ] 51875 1134588 634,073 1363500 599
Salsries, Wages and
[Note 10| 45351 217.265 761714 A5.682 1,730,012 L715769
Scholarships 30,561 0771 53,099 . 124,431 133,059
Honoraria B0 . - - 600 &5
Library lincl. Microfilms) 16,965 45672 36,704 - #8911 2,519
PMublications 40,015 584 2304 122 #4135 47584
- Administration
iMote 3 - - - 27104 27104 218858
Travel and Survey Expenses iaTn 6187 40,050 1657 51,697 65385
Symponia & Seminar Experses 15z 1,52 - - 3329 3253
Ul prment:
M & Maintenance - 23659 - 236 21511
m&lmhm and
4,000 19,400 180,835 - 204,235 103,628
General Expenses (incl. Jeunat) 39,911 12,39 31,050 241 125723 112459
IAU Colloquium - . 1,400 - 1400 -
Lok oy s pecmealls = - - Al ] =
ET) 35710 BRETT TEm P YT =
Deprocation [Note 5) 96,530 Ivl.ﬂ..
_ i 11380 8,168 4123 105,844 % . e
W 10,793 (3730} 45,206 131792 204,061 108,008
Balance at 31 Decomber 1993 144,594 4435 49309 23763 435,94 2061







Project

Seismic Survey
at Camsore
HOGS

ISOPHOT
RAPIDS

La Palma

EADN - HCM
EADN - Erasmus
Low Mass Star
IRMA

LDEF

Star Formation
Core Mantle
Propagation
Kenya (Krisp 93)
BGS 1

Rapids 111

Other Fees

Mu-Delta

NOTES TO THE ACCOUNTS (ConL.)

School of Cosmic Physics - Research Programmes and Fees:

Opening Applied as
tributor Balance Income  Income
£ £ £
ESB 0 500 500
Robertson /Riofinex 0 11,058 11,058
ERA /Pasminco
ESA [1.585) 35827 34178
EOLAS 2752 3,366 2,075
EOLAS 1] 3,000 5,000
Stockholm Univ/EC  [1,921) 10,358 9,348
Stockholm Univ./EC 0 0 1.080
EOLAS 1,854 2,500 2936
European Commission (7,203) 18,079 17,967
EQLAS (1,470 8,000 153
EC 0 94,821 62,198
EC o 0 2716
EC 0 4,002 4,504
EC ] 3232 6,775
BGS [24,591) 20,648 0
FORBAIRT 0 0 982
Various 0 2,793 2,793
(32,164] 220,184 165,646

E

EOLAS 0
EC 0
=0 =

12,793

4.043

(911)
{1,080)
1418
(7.091)
499

[2,7186)
(502)
(3,543)
(3,943)
(982)

2374
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NOTES TO THE ACCOUNTS (Cont.)

(a) Recongiliation of Operating Surplus/{Deficit] for the year to
Net Cash Flow from Operating Activi
1992 1993
98.053 Surplus/(Defict) per Income & Expenditure 231,933

Adjustment for Non-Operating ltems:

(47.815]) Interest (85,556)
(748) {Profit)/Loss on Disposal 81
(12.725) Movement on Capital Account 121,574)
36,765 124,884

Adjustment for Non-Cash ltems:

84,968 Depreciation Charges 96,530
25,751 Decrease in Debtors 26,599

6,254 Increase/ [Decrease) in Creditors & Funds 16,989
153,738 Net Cash Flow from Operating Activities 265,002

——

(bl Analysis of Cash and Cash Eguivalents and Movements Durin Year

216849 Balance at 1 January 346,907
130,058 Net Cash Flow 27551
346507 Balance at 31 December 622,428
8. Leasing

(a)  Operating Leases:
The premises occupied by the Institute are leased from the Office of Public Works.
An additional lease was acquired in 1993 from Findlaters Ltd. for the purpose of
book storage. The commitment on foot of such leases in respect of 1994 is £51,109.
(b} Finance Leases:
There were no appreciable finance leases in existence at 31 December, 1993,
9. Miscellancous Income:
Included in Miscellaneous is Bank Interest earned of £85,556 (1992 - £47,815) for the year.
10.  Superannuation:

The total superannuation payments in the year amounted to £310,828. The salaries and
superannuation charge in the accounts is net of contributions totalling £29,487.




DUBLIN INSTITUTE FOR ADVANCED STUDIES
REPORT OF THE COMPTROLLER AND AUDITOR GENERAL

I have audited the financial statements on pages 1 to 10.
RESPONSIBILITIES OF THE COUNCIL AND OF THE COMPTROLLER AND AUDITOR GENERAL

As stated on page (i) the Council is responsible under Section 28(2) of the
Institute for Advanced Studies Act,1940, for the preparation of the financial
statements and it is my responsibility, under Sectlion 28(3) of the Act to
audit them. As auditor I am required to form an independent opinion, based
on my audit, on the statamenta and to report my opinion thereon.

BASIS OF OPINION

My audit was conducted in the light of my function as Comptroller and Auditor
Ganeral and in accordance with auditing standards which embrace the standards
issued by the Ruditing Practices Board and which have particular regard to any
special considerations which arise from Exchequer funding arrangements,
Ministerial directives or Government pelicy.

An audit includes examination, on a test basis, of evidence relevant to tha
amounts and disclosures in the financial statementa. It also includes an
assessment of the signlficant estimates and judgements made in the preparation
of the flnancial statements, and of whether the accounting policies are
appropriate, consistantly applied and adegquately disclosed.

I planned and performed my audit so as to cbtain all the information and
explanations which I considered necessary in the exercise of my function as
Comptroller and Auditor General and in order to provide me with sufficient
evidance to give reasonable assurance that the financlal statements are free
from material misstatement. Such information and explanations have been
received by me. In forming my opinion I also evaluated the overall adequacy
of the presentation of information in the financial statements.

In my opinion, proper books of account have been kxept by the council and the
financial statements, which are in agreement with them, give a true and fair
view of the state of the affalra of the Institute at 31 December 1993 and of
its income and expenditure and cash flow for the year then ended.

@’M
PURCELL =
AND AUDITOR GENERAL
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