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Summary of the Annual Report of the Work of the
Constituent Schools for the year ended 31 December 1995

School of Celtic Studies

The School continued its preparation of work for
publication on manuscript cataloguing, text editing,
studies of spoken Irish, and bibliography. Its most
significant publication was Edouard Jeauneau's
lohannis Scotti Eriugenae Periphyseon 4, for which
Michael Lapidge of Cambridge acted as gemeral
editor

The School is an important centre for external and
overseas scholars engaged in Celtic Studies
research, and there was again a high number of
visitors in 1995,

The annual TIONOL and statutory public lecture
were the main public events. The School also
provided Dr Andrew Breeze of the University of
Navarra with a public opportunity to test his views
on the authorship of Mabinogi.

School of Theoretical Physics

Forty-one research workers from the universities or
other institutes of research or higher education
(mainly in Ireland) were admimed as Research
Associates of the School; forty-one scientists from
abroad visited the School during the year.

Mathematical symposia were held at Easter and at
Christmas; twenty-eight seminars were held at
DIAS and joint seminars with other third level
institutions took place. Members of the School
gave cleven lectures in Ireland.  The statutory
public lecture was given at University College
Dublin by Professor J.T. Lewis (DIAS).

The primary areas of research were theoretical
particle physics, statistical mechanics and applied
probability theory; members of the School
published papers in scientific journals and
conference proceedings; and they participated in
forty-four conferences abroad,

School of Cosmic Physics

Amylnhlzfuhutfnrﬂ:nrwwumevisiturh
Review Committee in late February. They reported

spon afterwards and their assessment of the School
was very favourable. Positive recommendations
were made for future scientific work in the School.

Early in 1995 the new research environment for the
Astronomy Section in Dunsink aftained
operational status. Establishing a scientific research
group at international level requires (1) facilities,
(2) staff, (3) research programmes and (4) projects.
After extensive refurbishment work and installation
of several computers, the facilities were much
improved. A gradual increase in the number of
staff members was achieved during the year,
although only on short term contracts. The initial
emphasis of the research work is on X-ray studies
of extragalactic regions of star formation. Several
projects in these areas got underway and a TMR
postdoctoral position was secured at the end of the
year in support of this work. In close collaboration
with UCD, the Astronomy Section electronics
group began to build the detector laboratory model
for the Optical Monitoring Camera on the
INTEGRAL satellite.  Activities relevant to
publicising astronomy included the Dunsink EXPO
preparations, continuation of the Open Nights and a
series of four public lectures in the spring.

The research work of the Cosmic Ray Section has
expanded in recent years to include significant
amounts of general astrophysics. One particular
highlight during 1995 was a series of successful
observations with the refurbished Hubble Space
Telescope of jets from young stellar objects. This
work was supported by a programme of ground-
based observations, and theoretical and
computational studies. An important part of the
electromagnetic spectrum for studies of star
formation is the infrared. The Section has been
involved with the software and observing
programme of the photometer on the Infrared Space

was supported through a network in plasma
astrophysics funded by the Commission of the
European Communitics. This collaboration has
opened up interesting possibilities for further work
in general plasma physics including energetic
particle effects in fusion and laser plasmas. The
main activity in experimental cosmic ray physics
continues to be the calibration and analysis of the
ultra-heavy cosmic ray experiment; there has also
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Annual Report of the work of the
Institute and its Constituent Schools
presented by the Council for the year
ended 31 December 1995.

In accordance with the provisions of
Section 29 of the Institute for Advanced
Studies Act, 1940 (No. 13 of 1940), the
Council of the Institute bas the bonour to
present to the Minister for Education for
submission to the Government a report
for the year ended 31 December 1995.

The report is presented wunder the
following principal beads:-

I. Constitution of the Council of the
Institute and of the Governing
Boards of the three Constituent
Schools on the 31 December 1995.

II. Administrative Staff of the
Institute.

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

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

V. Report of the Governing Board of the
School of Cosmic Physics.

. Constitution of the Council of the
Institute and of the Governing Boards
of the three Constituent Schools on the
31 December 1995.

The Council of the Institute

Chairman
D. Donnelly, D.Sc., Ph.D., M.R.LA_,
F.I.C.L, C.Chem., F.R.I.C.

Ex-Officio Members

Art Cosgrove, B.A., Ph.D., President,
University College, Dublin; Thomas N.
Mitchell, M.A., Ph.D., LD, LLD,
DHum.L, FR.CPI. (Hon), Hon.
FRCSI1, MRILA., Provost, Trinity
College, Dublin; Michael Herity,
President, Royal Irish Academy, M.E.,
Ph.D. (Leeds), D.Sc. F.LEE., F.LM.A,
FILEE.E, FLEIL, MRILA.

Members Appointed by the Governing Boards

of Constituent Schools
M. O Murchi, M.A.(Dubl.NUI), Ph.D.,
MR.LA; B. O Madagiin, B.A, PhD.,
MR.LA; ). T. Lewis, B.Sc, Ph.D; C.
Morawetz B.A., MS., PhD.; AWB.
Jacob, M.A,, MSc., Ph.D.; A. Khan,
B.Sc., Ph.D.

Governing Board of the School of
Celtic Studies

Chairman
B. O Madagiin, B.A., Ph.D.,, M.RLA.

Senior Professors
M. O Murchia, M.A.(Dubl.NUI), Ph.D.,
MR.LA; P. Mac Cana, MA., PhD,
M.R.LA.
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1.5 Research Associates

(year of first appointment)

Dr Gwenllian Awbery, University of Wales, Cardiff
(1990)

Dr John Carey, Harvard University (1990)

Dr Thomas Charles-Edwards, University of Oxford
(1990)

Professor Toshio Doi, Nagoya Women's University
(1991)

Dr David N. Dumville, University of Cambridge
(1989)

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

Professor D. Simon Evans, St David's University
College, Lampeter (1992)

Professor William Gillies, University of Edinburgh
(1989)

Professor Geraint Gruffydd, Centre for Advanced
Welsh and Celtic Studies, Aberystwyth (1989)

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

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

Professor Donald MacAulay, University of Glasgow
(1989)

Professor Toshitsugu Matsucka, Hosei University,
Tokyo (1991)

Dr Martin McNamara, Msc, Milltown Institute of
Theology and Philosophy (1989)

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

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

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

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

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

Dr Richard Sharpe, University of Oxford (1988)

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

Professor Calvert Watkins, Harvard University
(1990)

Professor T. Arwyn Watkins, University College,
Dublin (1989)

1.6 Visiting Scholars

(Only overseas scholars who availed of library
and research facilities are included in the fol-
lowing list. In addition to these, the School
accords library and research facilities to Irish-
based scholars when it holds materials which
are lacking in the scholars’ own institutions and
in the major libraries in Dublin.)

Prof Dr Helmut J. R. Birkhan (Universitit Wien)

Dr Anna Bondaruk (University of Lublin)

Dr Jacqueline Borsje (Free University of Amster-
dam)

Dr Melita Cataldi (University of Turin)

Dr T. M. O. Charles-Edwards (Corpus Christi Col-
lege, Oxford)

Dr Sandra Chung (University of California, Santa
Crus)

Prof Dr Johan Corthals (Universitat Hamburg)

Dr Ann Dooley (University of Toronto)

Dr Clara Ferranti (University of Macerata)

Gisbert Hemprich (Universitat Freiburg)

Prof Raymond Hickey (Universitit Essen)

Bairbre Hillers (Harvard University)

Dr Bart Jaski (Holland)

Dr James McCloskey (University of California,
Santa Crus)

Prof Seamus McElwain (Bunkyo Women's College,
Tokyo)

Dr Setsuko Mori McElwain (Bunkyo Women's Col-
lege, Tokyo)

Dr Ursula Marmé (Universitat Bonn)

Dr Tatyana Mihailova (University of Moscow)

Dr Elisabeth O'Brien (Corpus Christi College,
Oxford)

Dr Séamas O Diredin (Marymount College, Califor-
nia

Dr Gerd Petterson (University of Gothenburg)

Prof Diego Poli (University of Macerata)

Dr Stefan Schumacher (Universitat Innsbruck)

Dr Nancy Stenson (University of Minnesota)

Kees Veelenturf (Katholicke Universiteit Nijmegen)

Dr Arndt Wigger (Universitit Wuppertal)

2 Research

During 1995 research for publication continued in
the fields of manuscript studies, medical texts,
Early Irish law, Early Modern Irish verse, lexicog-

projects being conducted internally, there is edito-
rial supervision of work submitted by outside schol-
ars in & number of fields for which the School has
statutory responsibility (see below).
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2.1 Primary project areas

e P. de Briin worked on the second edition
of volume III of the Catalogue of Irish
manuscripls in the Brilish Museum, and on
the Catalogue of Irish manuscripts in Trin-
ity College, Dublin (with Acibheann Nic
Dhonnchadha). He did editorial /supervisory
work on the Catalogue of Irish manuscripls
in the Falvey Memorial Library, Villanova
University, Pennsylvania (W. I Mahon);
on the Calalogue of Irish manuscripls in
the National Library of Ireland (Padraig
O Machiin); on the Catalogue of the Gaelic
manuseripts of Scotlond (Ronald Black);
and on Clér ldmhseribhinnd Gaeilge Choldiste
Ollscoile Chorcai: cnuasach an Phaoraigh
agus cnuasaigh eile (B. O Conchiir).

Acibheann Nic Dhonnchadha continued work
on cataloguing medical manuscripts in Trin-
ity College Dublin. Pidraig O Machéin con-
tinued the cataloguing of Irish manuscripts in
the National Library of Ircland.

s Fergus Kelly prepared his monograph on
Early Irish farming: the evidence of the [au-
tezts, for publication. Mairin Ni Dhonn-
chadha continued research on Cdin Adom-
ndin.

» Bibliographical work was continued by Rolf
Baumgarten on the (database) Bibliography
of Iriah linguistics and literature. He con-
tinued to advise Sein O Cearnaigh on his
Bibliography of the prinied malerial in the
Irish language 1571-1700, to be published in
the Bibliographical siudies series (General edi-
tor: R. Baumgarten).

2.2 Other research and editing

Work intended for publication by the School was
continued by Péidraig de Brin on indexes (with
Pédraig O Machiin and Toshi Matsuoka) for the
proposed reprint of Irish grammatical tracts (ed. O,
Bergin); he prepared for publication his Seriptural
instruction in the vernacular: the Irish Society and
its teachers, 1818-1827. By Sean Ua Siilleabhdin
on an edition of Risdeard Pluincéad's Latin-Irish
dictionary (1662); he also began an edition of the
older but more manageable Latin-Irish manuscript
dictionary in MS A 31, National Library of Wales.
By Malachy McKenna on the edition of The spiri-
tual rose. By Brian O Cuiv (Professor Emeritus) on
the catalogue of Irish manuscripta in the Bodleian

Library, Oxford; by the end of 1995 descriptions
of 32 manuscripts had been recorded on computer
disk.

Editorial /supervisory work towards publication by
the School was done by Mairtin O Murchi on the
Survey of Gaelic dialects of Scotland (ed. Cathair
O Dochartaigh), and on An Haicléara (ed. N. Sten-
son); Proinsias Mac Cana on Gereint uab Erbin
(ed. R. L. Thomson); Pidraig de Brin on The
spiritual rose (ed. Malachy McKenna); he also did
editorial ftypesetting work on vol. I of the Sur-
vey of the Gaelic dialects of Scotland (ed. Cathair
O Dochartaigh), and saw Johannis Scoiti Eriuge-
nae Periphyseon IV (ed. E. Jeauneau, transl. J.
J. O'Meara) through the press. By Rolf Baum-
garten on Studies in Welsh word formation (Stefan
Zimmer): Mairin Ni Dhonnchadha (Chief Editor)
on various manuscripts submitted for publication,
including materials for Celtica 23 and Celtica 24,
and for an edition of Lebar gabdle Padraig O
Machaiin chaired two committees on aspects of pub-
lishing within the School and assisted with the gen-
eral publishing programme.

Other research:

Proinsias Mac Cana continued work on the history
of Welsh and Insular Celtic syntax, as well as on
several literary and linguistic topics in Irish and
Welsh. Siebhéan Ni Laocire continued research on
aspects of stylistic variation and register in Modern
Irish. Rolf Baumgarten on aspects of Early Irish
syntax. Aoibheann Nic Dhonnchadha on Early
Modern Irish medical writings. Padraig O Machdin
on Early Modern Irish verse. Maiirin Ni Dhonn-
chadha on women's history in Ireland.

2.3 Research Scholars' work

John Carey continued work on editing the first
recensions of Lebar gabdla and In tengs bithnua.
Brian O Curnain continued work on Gnéithe de
Ghaeilge Chonamara. Brian O Cathdin completed
his Scéalta Joe Mhdirtin UV Fhlaithearia: leangs
agus béaloideas Inis Oirr, Oiledin Arann, Co. na
Gaillimhe. Dorothee Tratnik continued her project
on a comparative study of the vocabulary of the
dialects of Cape Clear Island, Ciiil Aodha, and
Kerry dialects. Petra Sabine Hellmuth worked on
"The Ci Rol mae Diire tale cycle: a critical edition’.

i
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3 Publishing

As one of its statutory functions, in addition to
research and publication by its own staff, the School
provides for the assessment, editing, and publishing
of books and papers by outside scholars.
Computerised editing for publication 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
College, Dublin. Book design was under the expert
guidance of Professor Bill Bolger of the National
College of Art and Design.

The following items were published in 1995:

e Johannis Scotti Eriugenae Periphyseon (De
divisione naturae) liber quartus, ed. Edouard
A. Jeauneau, with the assistance of Mark
A. Zier; Engl. transl. by John J. O'Meara
and {1. P. Sheldon-Williams. 1995. xhv +
338 pp., portr. (of Thomas Gale, 1636-1702,
author of the first printed edition of the Per-
physeon). (Scriptores Latini Hiberniae, 13).
ISEN 1-85500-175-6. ISSN 0332-4214. Ir£15.

The fourth wolume of De divisione naturae
{Periphyseon) by lohannes Scottus Eriugens,
the minth-century Irish neoplatonic philosopher,
theologian, and tramslator; cf. Catalogue nos
127, 2.9, 211

» Scéala Seoil an Léinn Cheiltigh : Newsletler of
the School of Celtic Studies, ed. Rolf Baum-
garten. No. 8, December 1995. 39 pp. ISSN
0790-9853. Free.

Contains inter alis an essay by Donald E. Meck
{University of Aberdeen) ‘Gaclic heroic verse',
an introduction to a Scottish Guelic dialect by
Donald MacAulay (University of Glasgow) "The
Gaelic of Bernera’, Kuno Meyer's address to
Dublis Corporation on the oceasion of his being
made & Freeman, April 1912, and ‘Irish studies
theses 1994° by the Editor.

The following publications of the School were
reprinted:

Sean-chainnt Theilinn (Sein O hEochaidh; Cata-
logue no. E 4.3);

C'lﬁ':-;c Liudd a Llefelys (Brinley F. Roberts; mo.
H2.7);

A guide to early Irish law (Fergus Kelly; no. F 4.3).

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 Ireland, Comhar, An Sael, Slégadh, etc.
An exhibitions of the School’s publications was set
up as part of the 150-year anniversary of University
College Galway (March 1995), by Rolf Baumgarten.

The number of books scld during 1995 was 4508.
This figure was calculated from end-of-year stock-
taking figures after appropriate deduction of addi-
tions ete. during the year. The comparable figures
for the preceding years were 5175 for 1994, 4818
for 1993, 4755 for 1992, 4844 for 1991. The ca.
900 copies of the Newsletter that have since 1987
been annually distributed world-wide have not been
taken into consideration. The following chart is a
projection of the above figures.

1995
1994
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1991
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5 Library

Acquisitions, under the direction of Siobhén Ni
Laoire (Academic Librarian), continued in sub-
ject areas relevant to the needs of the School.
Of particular note was a once-off consignment of
second-hand books in Modern Irish covering the
publication period 1930 to 1970's and filling 2 gap
in the School’s collection. The manual card cat-
alogue was discontinued and all retrospective and
current cataloguing was carried out using the com-
puterised Heritage Library Management System.
The long-term goal is the conversion of all manual
records to the computerised system. Other services
to members of the School included recent acces-
sion lists, current periodicals updates, inter-library
loans and bibliographic searching. An increasing
number of overseas scholars and occasional visitors
were provided with library services. Bibliographic
and research queries were dealt with via correspon-
dence and telephone.
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6 Events

6.1 Lectures

s The Statutory Public Lecture for the year
1995 was delivered by Terence McCaughey
(Scoil na Gaeilge, Trinity College, Dublin), on
24 November 1995, at Trinity College, Dublin,
entitled ‘Dr Bedell and Mr King’.

nogi', was delivered by Dr Andrew Breese
(University of Navarra, Pamplona), on 29
March 1995.

6.2 Annual Symposium/Tiondl 1995

The Annual Sympesium/Tionél was held on 24-25
November, incorporating as a key feature the Statu-
tory Public Lecture (see above). In addition, the
following papers were read:
o Dorothee Tratnik-Ui Cheallaigh (Scoil an
iﬁnﬂhﬂ&i} “Tuairisc ar fhorbairt an

MM’EM_
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- Gaillimh): ‘Na deiri atd ag an trii pearsa
~ baininscneach uatha, an dara pearsa iolra
w-hﬂimhhndunwﬁ

7 Outside activities and contri- .
butions to scholarship
7.1 Activities

Lectures were delivered by:
Proinsias Mac Cana, 'Iwerddon a Chymru mewn
hanes a llenyddiaeth’, Yr Academi Gymreig,

Caernarfon ( ); ‘Notes sur la religion cel-
tique', Université d Lorient (August); ‘Celtic
mythology’, Celtic cultural routes, Seminar orga- \

Gaeltacht under the auspices of the Council of

Europe (November). Fergus Kelly ‘The archaeolog- :
ical evidence provided by the Early Irish law tracts’,
Duwmhdndmm{nﬂkaﬂ*
of the brehons', History Society, University Col-
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Lectures by Research Scholars:

John Carey ‘Saint Patrick, the druids, and the end
of the world’, Ninth Irish Conference of Medieval-
ists, Maynooth; ‘Cii Chulainn as ailing bero’, 10th
International Congress of Celtic Studies, Edin-
burgh; ‘The finding of Arthur's grave: a story
from Clonmacnoise?’, Eighth Triennial Meeting
of the International Courtly Literature Society,
Belfast. Thomas O’Loughlin, ‘Sex and marriage
in the systematic of early canon law', Medieval
and Renaissance Society, University College, Cork;
"The Latin sources of medieval Irish culture’, Con-
ference on Progress in Celtic Studies, St Patrick’s
College, Maynooth; ‘The mysticism of number in
the medieval period before Eriugena’, Conference
on Neoplatonism, St Patrick's College, Maynooth;
‘Seeking the medieval focus on the Song of songs’,
Department of Near Eastern Languages, Univer-
sity College, Dublin; ‘Biblical contradictions in
the Periphyseon and the development of Eriu-
gena's method’, IX International Colloquium of
the Society for the Promotion of Eriugenian Stud-
ies, Leuven. Brian O Cathdin, ‘Gaeilge Oilesin
Arann’, Department of Irish, St. Patrick's College,
Maynooth.

7.2 Scholarly publications

Contributions to Din Mhuire, Killiney, 1845-
§5: léann agus seanchas (ed. Benignus Millett
and Anthony Lynch, Dublin 1995) by Padraig
de Brin ‘Lamhscribhinni Gaeilge Dhin Mhuire’
(pp. 144-9), and by Brian O Cuiv ‘Scribhinni
Gacilge na mBrathar Mionir’ (pp. 8-13). Malachy
McKenna edited Roparz Hemon: Kounicd ha hen-
goun lennegdl ar Brezhoneg / Cuimhni cinn agus
stair litearths na Briotdinise (Dublin: Coiscéim),
to which he contributed ‘Roparz Hemon and the
Breton literary tradition’. Proinsias Mac Cana,
‘Mythology and the oral tradition', in Miranda
J. Green (ed.) The Cellic world (London and
New York) 779-84; ‘Composition and collocation
of synonyms in Irish and Welsh', in Joseph F.

Eska, R. Geraint Gruffydd, and Nicholas Jacobs

(ed.) Hispano-Gallo-Britlonica: essays in hon-
cur of Professor D. Ellis Evans on the occasion of
his sizty-fifth birthday (Cardiff) 106-22; ‘Notes on
the English edition of Culbweh and Olwen', Cam-
brian Medieval Celtic Studics 29 (Summer 1995)
53-T; 'Religion, Celtic’, in Simon Hornblower and
Antony Spawforth (ed.) The Ozford Clasmical dic-
tionary, 3rd edition. Maiirin Ni Dhonnchadha,
“Caillech and other terms for veiled women in
Medieval Irish texts', Eigse 28 (1994/5) T1-96;

‘Filiocht na Scol’, in Micheal O hOibicin (ed.) Réal-
tra: filiocht, prés agus stair na Gaeilge don Ardieis-
timéireacht, Ardleibhéal, 291-4; "An bhean lan de
stuaim: Véineas ag filleadh go hEirinn’, Oghma
7, 83-91; '‘The Lez Innocentium: Adomnan's law
for women, clerics and youths’, in Mary O'Dowd
and Sabine Wichert (ed.) Chattel, servant or cifs-
zen: women's status in Church, State and sociely
(Belfast) 58-69; ‘The poem beginning A Shidine
Ni Fhlannagdin', Eriu 46. Reviews in Peritia 9
(1995) by Mairtin O Murchi of Ailbhe O Cor-
réin (ed.) Proceedings of the Third Symposium
of Societas Celiologica Nordica, held sn Oslo 1-2
November 1991 (Uppsala 1994) (pp. 424-8); by Fer-
gus Kelly of Robin Chapman Stacey The road to
judgement: from custom to court in medieval Ire-
land and Wales (Philadelphia 1994) (pp. 436-8).
Reviews by Mairtin O Murchi in Studia Hibernica
28 (1994) of Janet Egleson Dunleavy and Gareth
W. Dunleavy, Douglas Hyde: a maker of modern
Ireland (Berkeley/Los Angeles/Oxford 1991) (pp.
159-64); of Patrick Maume, ‘Life that is ezile™
Daniel Corkery and the search for Irish Ireland
(Belfast 1993) (pp. 191-4); of Liam Mac Mathina,
Pobal na Gaeilge: oidhri agus ceannridaithe (Baile
Atha Cliath 1987) (pp. 194-5). Proinsias Mac Cana
and Rolf Baumgarten: Co-editors of Eriu 46.

Accepted for publication /[ in the press:
Contributions to Robert Welch (ed.) The Ozford
companion fo Jrish literafure by Proinsias Mac
Cana and by Mairtin O Murchi. Entries on
‘Law, early Ireland’ for the Ozford companion to
Irish history. Entry for the New dictionary of
national biography (Oxford University Press) on
‘Cormac Mac Airt' by Fergus Kelly, on “Cormac
Mae Duinnshléibhe (fi. 1459)' by Aocibheann Nic
Dhonnchadha. Madirin Ni Dhonnchadha, review
of Margaret MacCurtain and Mary O'Dowd (ed.)
Women in carly modern Jreland (Dublin 1991), for
Eigse; she is the editor of Nus-léamha: gnéithe de
chultir, stair agus polaitiocht na ABireann 1570-
1500 (Cléchombar). Siobhin Ni Laoire, ‘Litriocht
agus teangeolaiocht’, in M. Ni Annrachiin and
B. Nie Dhiarmada (ed.), Tfacs agus comhthéacs:
gnéithe de chritic na Geeilge (Clé Ollscoile Chor-
caf). Rolf Baumgarten, ‘Heinrich Wagner (1923~
1988): a bibliography', for Miscellanea Celtica in
memoriam Heinrich Wagner.

Brian O Cuiv revised in proof (1) ‘Irish lan-
guage and literature 1845-1921"', A new his-
tory of Ireland VI, 385-435; (2) 'Three short
texts relating to the nativity of Christ’; (3) ‘A
thirteenth-century Irish poem containing elements
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Annual Re.port the Governi
Board gr Schno:l of 3;I'hmh£
Physics for the in Decem
1995 adopted ettt H0chaber
1996.

1 Staff, Scholars and Associates

Senior Proressors: John T. Lewis (Direc-
tor from 1 January 1975), Lochlainn S.
O’Raifeartaigh

LIBRARIAN: Ann Goldsmith (from March)

SECRETARY: Margaret Matthews

EMerITI PROFESSORS: John L. Synge (died 30
Mareh), James R. McConnell

ScHoLARs: G. da Costa (Brazil) to 23 March,
N. Datta (India) from 1 October, C.
Ford (England), D.J. O'Connor (Ireland),
M. Rakowski (U.S.A.), I. Sachs (Switzer-
land) from 1 January, C. Wiesendanger
(Switzerland) from 1 January.

PosTpocTORAL FELLOWS: A. Patrick (Russia)
from 1 December, F. Krahe (Germany)
to 18 May, P. Upton (England) from 30
January.

GRADUATE STuDENTS: M. Davey (Ireland)
from 1 October, M. Huggard (Ireland),
" B. McGurk (Ireland) from 1 October, R.
Russell (Ireland), F. Toomey (Ireland), C.
Walsh (Ireland).

RESEARCH ASSOCIATES: Re-appointed to :1
December 1996:

Tmmiﬁuﬂ awrm-m,

Opex UsiversiTy: Al Solomon e,
Oxrorp UniversiTY: R.G. M g
U.C. Invive: P. McGill o T

UnaFFILIATED: G.M. Dmnn

VISITING SCIENTISTS: J. M{Mﬂ-
26 June, M. mdunn;{ﬂdﬂ?;{



2 General

We record with regret the death of Emeritus
Professor J.L. Synge on March 30 at the age of
98 years. He was Senior Professor from 1948-
1972, and Emeritus Professor from 1972. He was
director of the School from 1956 to 1969.

The School, in association with the Irish
Times, inaugurated a series of public lectures to
foster the public understanding of Science. The
first lecture, The fate of Schradinger’s kittens,
was delivered by Dr. John Gribben on 26 May.
The second lecture, The triumph of Darwin and
the illusion of design in nature, was delivered by
Dr. Richard Dawkins on 11 October.
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for such crossovers. In particular universal am-
plitude rations were obtained. The exact solu-
tion of the large N limit of the Landau Ginzburg
Wilson model was obtained.

Dr. Rakowski investigated topological as-
pects of duality transformations in abelian lattice
models (including the Ising model and abelian
lattice gauge theory). Extra topological modes
which are associated with homology and coho-
mology classes of the lattices were identified. In
collaboration with Prof. Sen, he proved a theo-
rem regarding the vanishing of Wilson line cor-
relators in abelian lattice gauge theory when the
loops are moncontractable. He also worked on
some aspects of the quantum kinetie equation.
With Prof. Sen, he investigated some geomet-
rical aspects of string motion on the infinite di-
mensional space of volume preserving diffeomor-
phisms of a manifold M.

Dr. Sachs in an ongoing project with Profs.
Flume and O'Raifeartaigh analysed the unique-
ness and possible generalisation of recently pro-
posed exact expressions for the running coupling
and the mass spectrum in supersymmetric QCD.
With Dr. Ford, he showed that the electric-
magnetic duality transformation has a simple im-
plementation in terms of a Legendre transform
for the solutions proposed so far. In a joint col-
laboration with Prof. O’Raifeartaigh and Dr.
Wiesendanger, he related the global scale sym-
metry to conformal symmetry for Lagrangian
theories allowing for non-minimal coupling to a
background gravitational field. They then ap-
plied this relation to characterize the represen-
tation of the Virasoro algebra in the quantum
theory.

Prof. Tchrakian with Dr. Arthur worked
on non-topological solitons in some 0(2) models
in 2+ 1 dimensions. With Drs. Zakrzewski
and Piette they worked on gauging various CP'
models with V(1). He looked at the construction
of an SU(2) gauged Grassmannian model with
Dr. Manvelyan.
Arthur and Roche he studied self-dual limits of
0(3) and O(4) models in 2 and 3 dimensions
respectively. He worked with Dr. Burzlafl on
zero modes of the ‘generalised "Abelian Higgs
model. He also worked on the proof of existence
for generalised Abelian Higgs vortices in B-
dimensions with Dr. Young. With Drs. O'Brien
and Arthur he studied SO(4) » U(1) Higgs model
extended by an F? term and with Drs. Miller-
Kirsten and Zimmerschied he looked at the effect

In collaboration with Drs..
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of Skyrme terms on the instanton/sphaleron
physics in an O(3) model.

Dr. Tuite continued his study of thermal
field theories and the general theory of quantised
fields.

Dr. Wiesendanger worked on four different
areas. (1) Renormalization Group - a method for
resumming large logarithms in multi-scale prob-
lems was developed and applied to the O(N)
symmetric ¢'-theory. (2) Conformal Field The-
ory : the partition function for SL(n, R)-WZW
theories was computed with path integral tech-
niques. (3) Chiral Perturbation Theory : the
offect of final state interactions in n — 3= decays
on the decay width has been determined with dis-
persion techniques. (4)Gravitation : The equiva-
lence of the Poincaré gauge theory of gravitation
to general relativity was demonstrated.

3.2 Applied Probability Theory

Prof. Lewis continued his collaboration
with Dr. Sullivan and Prof. Pfister on Large
Deviation Theory. Together with Mr. Russell,
they began an investigation of the Asymptotic
Equipartition Property, one of the basic results
of Information Theory, from the point of view
of Large Deviations. Their earlier work on the
concentration of measures and conditional limit
theorems is central to this work. In October,
Prof. Lewis and Mr. Russell were joined by Mr.
Davey in applying some of these ideas to a search
for novel algorithms for the computer simulation
of stochastic processes.

Prof. Lewis continued his collaboration
with Drs. Duffield and O'Connell and the
other members of the Applied Probability Group
on the application of Large Deviation Theory
to queueing theory. The group developed
n;nrithmfnrthm-lhemimﬂhudthm
function of the arrivals process at an ATM
switch. They prepared an invited paper for a
special issue of the IEEE journal, Selected Areas
of Communications, describing their results.

research programme
ippliuﬁﬂdﬁlllpwiﬂ:mdndnpdbyﬂu




Dublin Group to resource allocation based on on-
line measurements of demand in telecommunica-
consortium was awarded a Long Term Research

During the first part of the year, Ms. Hug-
prdmhdmthedudnpmmlﬂmtr
use in the prediction of the cell loss ratio and cell
delay variation in ATM traffic streams. In the
latter part of the year she studied a multimedia

ing system called Nemesis. She looked at

Dr. O'Connell worked on developing the
hpﬂﬁuﬁuthmiqmﬁngnﬂmhuﬂ
on proving stronger sample path large deviation
ancinkés.
Mr. Russell worked mainly on three areas
Mwwmmmm
 Deviations of random time-changes, investigat-




School of Theoretical Physics

‘Dr. Buralaff continued his study of soliton-
like solutions of nonlinear partial differential
equations. In pllﬁuhr.thluluilgdGP’
vortices was investigated, and 90deg scattering
was found. @

Dr. Golden worked on linear viscoelastic

fin time.




-35:
-36:

-37:

B. DoLaN: Geodesic renormalisation
group flow.

J. GaITe, & D. O’'Connor: Field theory
entropy and the renormalisation group.

F. Freme, D. O'Cosvor, CR.
StepHENS AND MLA. vax Euck: Finite
temperature renormalization group predic-
tions : the critical temperature exponents
and amplitude ratios.

: R. RusseLL:  The large deviations of

inversely related processes.

: §. Crossy, M. HucGarD, [. LESLIE,

J.T. Lewis, F. Toomey , & C. WaLSH:

Bypassing modelling: fnrt.ha'm:ﬂm

of entropy as a traffic descriptor in the
Fairisle ATM network.

- J. CHELA-FLores: Is the Salam phase

transition relevant to the causal origin of
5t

homochirality”
: 1.T. Lews, C-E. PrisTER, R. RUSSELL,
& W.G. SuLLivaN:  Reconstruction se-
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Dr. F. Krahe On the algebra of ghost fields
Part I, & IT

Dr. C. Nash (Maynooth) Donaldson
invariants and monopoles

Dr. R. Manvelyan (Yerevan) The trace
anomaly and cocycles of the Weyl group

Dr. 1. Sachs Subtle IR-properties in some
two dimensional QFT models

Dr. C. Wiesendanger Poincaré gauge
-nl.lu and gravitation in Minkowski
Dr. C. Wiesendanger Final state inter-
actions and Khuri-Treiman equations in
n — 3= decays.

5.4 Other lectures or seminars given in
_W:hﬂbﬂﬂthnn&!ﬂ

s Prof. L. O'Raifeartaigh M.Sc. course on
GﬁpM{DIAS}




Modular invariance of finite size correc-
tions and a vortex critical phase (Rutgers
University, USA) &

Mr. R. Russell Fast bounds for ATM qual-

introduction a la theorie des Grandes De-
~ Prof. Al Solomon Topics in quantum op-
tics (Open University) Visual metaphors -
Maths and the media (Cambridge) Exotic




Computer Laboratory, 15-16 May; Uni-
versity of Wales Symposium, 30 May - 1
June: Statistical Mechanics and Informa-
tion Theory Workshop, BRIMS, Bristol,
4-7 June; Swansea, 30 June -8 July; Royal
Statistical Society Research Workshop on
Networks, Heriot-Watt University, Edin-
burgh, 31 July- 11 August; DGXIT TMR
Networks Panel in Mathematics, Brussels,
25-26 September; Leuven, 26-28 Septem-
ber; Antwerp, 20 September; Institute
of Theoretical Physics, Groningen, 5-8
November; Isaac Newton Institute, Cam-
bridge, 9-10 November; Workshop on
Stochastic Networks, Cambridge, 14-16
December.

Pror. L. O'RAIFEARTAIGH: “Quantum sys-
tems : new trends and methods ', Minsk,




. 8-13 Jm; 12th

0ld Wind-

sor, 15-11’ March; Telia Research AB, 20-
23 April; - Cambridge University Computer
Laboratory, 15-16 May; Statistical Me-
chanics and Information Theory Work-
lhnp. BRIHS Bristol, 4-7 June; Third
and

shop on Networks, Heriot-Watt Univer-
sity, Edinburgh, 1-11 August; BRIMS
mhhupmmm -
ton Institute, Cambridge, 10 November;
North Eastern Probability Seminar, Ed-
inburgh, 24 November; IRISA, Rennes,
France, 4-5 December; WATM 95, Ecole

~ Nationale Superieure des Telecommuni-

Dr.

cations, Paris, 6-8 December; Workshop
umnmcmmu-m
December.

ls;msusrmmﬁ-

20 May; Annual Particle Theory Meeting,

il'.tlhlllld 18-20 December.

Pror. n&&mum i o 0

12 June;

Dr. P. Uprox: Bristol, 26 Februan
Hu:h,ﬁ-mlpnl,mn
conqn,l.mdm.lnn
udcumplmtr
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e Dr. 1 Sachs Chemical potentials and
bitahic fctorivatiod’

In Memoriam:

e Prof. J.T. Lewis, Prof. J.J. Tobin (UCG)
and Prof. P. Quinlan (UCC) Prof. J.L.
Synge (1897-1995)

December

o Prof. J. Toland (Univ. of Bath) Self-

« Prof. J. Haslett , & Dr. S. Wilson (TCD)
Gibb's sampling : a tutorial
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Annual Report of the Governing Board of
the School of Cosmic Physics for the year
ending 31 December 1995 adopted at its
meeting of 14 March 1996.

| STAFF, SCHOLARS AND ASSOCIATES

Senior Professors: L.O'C. Drury, A.W.B. Jacob
{Director), EJ.A. Meurs.

Professors: A. Thompson, (two vacancies).

Assistant Professors: D. O'Sullivan, T.P. Ray,
P.W. Readman.

Research Assistants: 1. Elliott, (two vacancies).

Experimental Officers: T.A. Blake, B.D. Jordan,
W.-M. Tal.

Visiting Scientists: G. Armmstrong (UCG), D.
Bartlet (NRPB, UK), C. Brown (UCG), C.
Davis (Max Planck Institute for Astronomy,
Heidelberg), P. Duffy (MPI fuer Kemphysik,
Heidelberg), L. Feretti (Istituto di Radio
Astronomia, Bologna), V. Haak (GFZ Potsdam),
R. Hes (Groningen), M. Landes (University of
Karlsruhe), M. Lee (BGS, Keyworth), R. Mundt
(Max Planck Instiute for  Astronomy,
Heidelberg),  F. Muragh (ESO-ST/ECF,
Garching, Germany), A, Natta (Arcetri
Observatory, Florence), L. Nazarova (Kazan),
V.F. Polcaro (Istituto di Astrofisica Spaziale,
Frascati), C. Prodehl (University of Karlsruhe),
H. Schraube (GSF, Munich), A. Schulze (GFZ
Potsdam), €. Tadhunter (University of
Sheffield), L. Tommasino (ANPA, Rome), H.
Thybo (University of Copenhagen).

Technical and Clerical Staff: K. Bolster (o 30
April). G. Broderick, A. Byme, A M. Callanan,
E. Clifton, W. Dumpleton, E. Flood, A. Grace-
Casey, CM. Horan, S. Ledwidge, D.

(from 10 July), M. Smyth, H. Sullivan, G.

Wallace, V. Ward (from 10 April 1o 31 Ju
(three vacancies). - o

Scholars: G.F. Byme, M. Corcoran (o 31
October), T. Downes, K. Famell, F. Hauser (to 30
November), A.J. Keane, F.E. Murphy, L. Norci,
O. Novak, I. O'Brien (to 30 September), B.M.
O'Reilly, S. O'Sullivan (from 01 September), M.

Wilkinson (from 01 October), Z. Zang (from 01
MNovember).

Project Supported Positions: J. Byme (IRMA, 1o
30 September), F. Hauser (COMBO, from 01
December), B. O'Reilly (RAPIDS), S.C. Russell
(ISOPHOT), J. Vermeulen (GLORIA, from 01
December).

Professors Emeriti: H.A. Brick, C. O Ceallaigh,
T. Murphy, P.A. Wayman.

Research Associates: C.J. Bean (UCD), P.B.
Byme (Armagh), M. Cawley (SPCM), D.
Corcoran (DCU), M. Hoey (UCD), R. Keary
(GSI), E. Kennedy (DCU), J. Makris (Hamburg),
P. Morris (British Antarctic Survey), N.P.
Murphy (BP), W.E.A. Phillips (TCD), C. Prodehl
(Karlsruhe), R.M. Redfern (UCG), P.M. Shannon
(UCD).

Project Swdents: M. Camr (TCD, from I8
October), J. Crosbie (TCD, from 09 October), P.
Ryan (DCU, from 27 October).

Vacation Students: J. Cunniffe (TCD, 14 August
- 15 September), A. Harrison (TCD, 12 June - 04
August), S. Jacob (TCD, 19 September - 06
October), M. Kennedy (DCU, 26 June - 29
September), D. O"Connell (Terenure College, 19
June - 01 September), C. Power (QMW/TCD, 10
July - 15 September), L. Sweetman (TCD, 17
July - 15 September), A. Toomey (UCD, 21 June
= 20 September).

2 RESEARCH ACTIVITIES IN THE
ASTRONOMY SECTION

2.01 Highly X-ray Luminous IRAS Galaxies
E.J A Meurs and L. Norci with M. Carr (TCD)

A dedicated search for X-ray emission from IRAS
galaxies on the basis of the IRAS Poinl Source
Catalog and the ROSAT All Sky Survey had
suggested the occurrence of abnormally high X-
ray luminosities for non-active galaxies. [Initial
guesses for the copious X-ray emission from
apparently  normal  galaxies  included
unrecognized active nuclei, starburst products or
a combination of the two. An analysis of archival
ROSAT PSPC data for a number of these objects
was carried out, which demonstrated that several
expectations for active nuclei are not bome out
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{position of X-ray source, extent of X-ray source,
occurrence of companion X-ray sources).

This shows that it is worthwhile to compare in
detail the appearance of these luminous X-ray
sources associated with IRAS galaxies with that
of proper AGNs in the ROSAT X-ray data. To
this end, first of all the sizes of the X-ray sources
in AGNs of a few types, as seen with the ROSAT
PSPC detector, have been compared.  An
interesting difference between the two main types
of Seyfert galaxies was found. The type 1
Seyferts (most alike the well-known QS0s)
appear generally as unresolved sources. while the
type 2 Seyferis {exhibiting less pronounced
activity) often are resolved sources. The
implications of this result for unified models of
AGMs are of potential importance.

2.02 A Comparison of [OLII] and [OIl] data
for Quasars and Radio Galaxies

R Hes with P. Barthel (Groningen) and R.
Fosbury (ESQ)

Optical spectral data for matching sets of quasars
and radio galaxies have been obtained and
analysed. While an evaluation of [Om] line
strengths alone had suggested a difference
between these two categories of object, the
present inclusion of [OIl] line strengths has
demonstrated the likely basic similarity between
them. The idea is that the lower ionisation [O11]
lines arise further from the central active core
than the [O111] lines which may still be affected
by obscuring effects that are an important
ingredient of the unification of AGNs.

2.03 Non-thermal Emission from a Giant
Starformation Complex

L Norci with G. D. Fleishman (loffe Institute, St.
Petersburg)

The 30 Dor Mebula is known for its complex
morphological  structure and  dynamical
properties. It is a prominent source in the radio,
optical and soft X-ray bands implying the
presence of various gaseous states, such as X-ray
emitting rarefied hot plasma and denser and
colder Ha emitting gas. It is currently believed
that the energy input in OB associations arises
from the mutual interaction of stellar winds and
supernova explosions.

It is also commonly accepted that supersonic
motions of the plasma (including shock waves)

provide very effective acceleration of chargeld
particles, giving rise 10 non-thermal radio
emission.  However, any search for radio
emission with non-thermal spectral index in the
30 Dor Nebula has given negative results. Bykov
and Fleishman studied charged particle
acceleration in cavities filled by hot X-ray
emitting gas. They pointed out that, in such
cases, the energy spectrum of the particles will be
very hard and that the clectrons will produce
nearly flat spectra of non-thermal radio emission.

In the current project we have used a ROSAT
pointed observation of the 30 Dor region 1o
derive information on the thermal component of
the X-ray emission and compared optical and
radio data from the literature in order to evaluate
the relative contributions of non-thermal and
thermal radio emission to the total radie spectrum
of the 30 Dor Nebula.

2.04 X-ray Properties of a Star Forming
Region in the Large Magellanic Cloud

L. Norci with J. Crosbie (TCD)

A ROSAT pointed observation has been used to
study the X-ray morphology of the giant Hil
region N158 located in the 30 Doradus region of
the Large Magellanic Cloud. Extended emission
has been detected around the two main stellar
associations and a correspondence  with
morphology in the optical band has been found.
An X-ray spectral analysis has also been
performed. The project addresses the unsolved
problem of the origin of the X-ray emission from
starburst regions. The existence of a hot
interstellar medium is postulated but the total
contribution of other sources of stellar origin is
still not known with certainty.

2.05 Studies of WO Stars

L Norci with V.F. Polcaro, R Viowti (IAS.
Frascati) and C.Rossi (Istituto Astronomico
Universita® di Roma)

The WO spectral type was first introduced to
classify a small group of nuclei of Planetary
Nebulac (PNN) showing a Wolf-Rayet-type
spectrum with strong O VI 381.1-383.4 am
emission. Subsequently the “Population | WO"
spectral class was introduced to indicate a group
of a few extreme, massive WR stars having
similar spectral signatures and wvery high wind
velocity and mass loss. Only six “Pop | WO™
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stars are known to date in the Local Group (three
in our Galaxy, one in LMC, one in SMC and one
in IC1613). This small number is a clear
indication of the short time spent in this phase
which, according to current models, is believed to
be the latest evolutionary stage of very high mass
stars (initial mass about 40 solar masses).

Long slit blue and red spectra of the planetary
nebula NGC 5189 (PK 307-3 1) with its central
object (with noticeable emission from the atomic
O V1 sequence) were obtained with the ESO 1.52
m telescope, in order to establish clear criteria
that allow the discrimination between the high
mass WO stars and other objects displaying
similar spectral features.

2.06 Peripheral Cluster Gas and Tailed Radio
Galaxies

L Norci and EJA. Meurs with L. Feretti (TRA,
Bologna)

The astrometric, morphological and spectral
analyses of this Abell 2241 galaxy cluster
observation with the ROSAT X-ray satellite have
been camried on. A couple of suitable point
sources for an astrometric calibration of the
image could be identified. The morphology
allows the intracluster gas distribution to be
studied, as well as several individual cluster
members. The cluster A2241 consists actually of
two parts, at different redshifts, both of which
have associated X-ray emission. The first spectra
have been extracted, which take into account the
varipus morphological components. The ultimate
aim of this project is to use radio galaxy tails
together with the X-ray results 1o infer the
physical state of peripheral cluster gas, which has
particular relevance for the question of energy
equipartition in radio sources.

207 ROSAT Survey — the Einstein EMSS
Galaxy Clusters Revisited

L Norci with H. Boeringer, R. Treumann, W
Voges (MPE, Garching) and H. Ebeling
(Cambridge)

During the Einstein X-ray satellite Extended
Medium Sensitivity Survey, 835 serendipitous
sources have been detected of which 105 are now
recognised as clusters of galaxies. The ROSAT
All Sky Survey offers for the first time the
opporunity of a direct evaluation of the extension

25

and shape of the X-ray emitling region. It is
indeed possible to define, within the survey
limits, the source extension and to make a
sensible choice for the background area. _In
particular, the EMSS cluster sample contamns
several distant clusters of low brightness for
which an extension definition is difficult and the
background choice is crucial for flux
determination. Data from the ROSAT All Sky
Survey have been extracted in a 40°'=40" region
around each EMSS cluster. The morphology of
these clusters has been studied and the energy
flux and luminosity has been calculated in various
extraction regions for the whole EMSS cluster
sample.

2.08 A ROSAT HRI Observation of a Cooling
Flow Cluster

L Norci with R Nesci (Istituto Asironomico
Universita® di Roma)

Cooling flows have been observed in massive
galaxies, groups and clusters of galaxies. The
central regions of such massive systems may
reach, as result of gravitational contraction,
temperatures of the order of several million
degrees. In such a situation matter flows towards
the centre of the system because of the weight of
the surrounding gas. Such cooling phenomena
are directly observed only in the X-ray
wavelength region. The cluster MS0353-7411
(A3186) has been observed with the high
resolution imager (HRI) of the ROSAT satellite.
The detailed morphology of the cluster is
investigated in order to evaluate the presence of a
cooling flow and the related physical parameters.
The aim of the project is also to investigate the
frequency and modality of cooling flows in an X-
ray selected cluster sample.

2.09 Rotation of Clusters of Galaxies

E.J A Meurs with J. Cunniffe (TCD)

During the summer a particular aspect of this
project was pursued. To provide the right
background, all known previous work on this
subject was reviewed and critically evaluated. A
pilot project. camied out with the help of two
Transition Year pupils, confirmed suggestive
trends in available data that could imply a
systematic rotation component being present in
some clusters,
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2.10 Census of Nearby Galaxy Nuclei

EJA Meurs and Z Zang with A. Lawrence and
R Johnston (Edinburgh)

Further observational data were secured for this
project, which aims at surveying the nuclei of
nearby galaxies at various wavelengths. A
recently  started, partly  complementary,
investigation looks in greater detail at the nuclei
of Local Group galaxies with X-ray imaging data
of high spatial resolution. It is intended to select
candidate nuclei for the fainter members of the
Local Group, in preparation for subsequent
optical investigation.

2.11 X-rays from Sculptor Group Galaxies
Z Zang with R.S. Warwick (Leicester)

Three galaxies of the nearby Sculptor Group,
NGC 55, NGC 247 and NGC 300, were studied
with ROSAT PSPC archive data. One or more of
the discrete X-ray sources detected in each PSPC
field appears 10 be associated with the target
galaxy,with the inferred luminosity of the
brightest X-ray source in cach galaxy ranging
from 0.9 - 6.0 x 10™ erg sec’. In the case of
NGC 55, extended X-ray emission has been
detected coincident with the optical bar region.
There is also some evidence for diffuse emission
associated with the disks of NGC 247 and NGC
300. A continuation of this study will include the
ROSAT HRI observations.

.12 Spectroscopy  of Active Galaxy
Candidates

EJA. Meurs and L. Nazarova with P. Ryan
(DCU)

A set of medium resolution optical spectra of
galaxies selected in the Case Survey was reduced.
These galaxies are likely to exhibit emission lines
in their spectrum and provide suitable candidates
for as yet unrecognized active galaxies. The
analysis of these data therefore focusses primarily
on the classification of the galaxies, on the basis
of line widths and line ratios. At this stage it is
already clear that several genuine active galaxies
are present in this material.

In order to support the spectral analysis a special
optimisation routine for the extraction of the
actual spectra has been explored, which should
not only improve components with an unresolved

brightness  distribution  but also cases with
extended emission line regions.

2.13 Application of Voronoi Tessellations in
Astrophysics

M. Wilkinson and EJ. A Meurs

An MSc project was started in which two
applications of the so-called Voronoi tessellations
in astrophysics are examined. This mathematical
procedure provides a unique partitioning of space
around objects or events. Voronoi technigues
have been used to improve the detection methods
of X-ray sources, which have to work on a wo
dimensional distribution of X-ray photon events.
One aspect of this work that had not yet been
thoroughly investigated concems the question
how much information about the shape of a
source can be recovered. This aspect was studied
by means of simulations with the computer code
for a “Voronoi Tessellation and Percolation™
(VTP) algorithm that was obtained from H.
Ebeling. The other Voronoi application to be
considered refers to the usefulness of such a
mathematical procedure for a description of the
nature of large-scale structure in the Universe,
Examples of this are the sheets and filaments in
which the galaxy distribution is organized.

2.14 Optical Monitoring Camera for the
INTEGRAL Satellite

B.D. Jordan, M. Smyth and E.JA. Meurs with B.
McBreen (UCD), M. Delaney (UCD), A. Gimine=
(INTA, Madrid) and M. Mas-Hesse (INTA.
Madrid)

The original plans for the INTEGRAL
(International Gamma-ray Astrophysical
Laboratory) Mission Optical Transient Camera
(possibly requiring two cameras, one for broad
field and one for small field, deeper imaging)
were scaled down after the British pulled out of
the consortium early in the wyear.  After
redistribution of work packages and inclusion of
Belgian participation, a new camera proposal (for
an Optical Monitoring Camera) was accepted and
the instrument development could proceed.

Work on the Laboratory Model of the Optical
Monitoring Camera (OMC) then continued
during the year at Dunsink. The camera is based
on a large format CCD (2048=1024 pixels),
working in Frame Transfer Mode (image arca
1024=1024 pixels). The unobsirucied field of
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view will be five degrees, the entrance aperiure
500 mm, while 100 sec of integration should
vield a sensitivity down to 19th magnitude. A
thorough investigation into available CCDs with
the desired specifications was carried out and four
manufacturers were identified who are able
produce space qualified large aray CCDs. The
EEV UK CCD47-20 was eventually chosen as the
only available detector which embodies all of the
base line specifications for the OMC detector.

The Laboratory Model of the OMC is being built
at Dunsink and UCD, based on an EEV medium
array detector pending delivery of the large array
CCD 47-20. The readout electronics are arranged
to be compatible with a range of CCDs with
different readout characteristics so that this
Laboratory Model will provide a test bed faciliry
for future use. A peltier cooled dewar with
heated optics was constructed at UCD to house
the CCD. The readout electronics and video
processing system built at Dunsink are under
programme control from a Pentium based
Personal Computer.

215 Position Sensitive Diode detector

B.D. Jordan and M. Smyth with M. O 'Colhoun
(UCG) and P. Read (DRAL)

Development of the digital signal processing
(DSP) electronics for the position sensitive diode
(PSD) detector continued during the year. A new
improved head amplifier was constructed and
modifications to the peak detector were carried
out. The complete system was transferred to
UCG for further software development and
spanial resolution measurements in the UCG
optics laboratory. The DRAL Imaging Photon
Detector electronics system (built at Dunsink in
1993) was transferred to Dunsink for
modifications to be camried out 10 make this
system compatible with the PSD detector.

3 RESEARCH ACTIVITIES IN THE
COSMIC RAY SECTION

3.01 Limits on Shock Acceleration in Dense
Media.

L O'C. Drury with MPK Heidelberg.
Recent work on the gamma-ray visibility of

supernova remnants (SNRs) has suggested that
remnants in denser regions of the interstellar
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medium may be detectable sources of TeV
gamma-rays. However this result depends on the
diffusive shock acceleration mechanism, which is
thought to accelerate charged particles to cosmic
ray energies at the bounding shocks of SNRs, not
being adversely affected by the denser

environmentL

A key aspect of the conventional shock
acceleration mechanism is the strong excitation of
waves upstream of the shock by resonant wave-
particle effects. These are essential to provide the
scaftering needed for the acceleration mechanism
to work efficiently. In denser media ion-neutral
friction can damp these waves and limit the
maximum energies to which particles can be
accelerated. A careful amalysis of this process
showed that it was substantially less important
than previous estimates had suggested although it
still represents an imporant constraint in
discussing the high-energy gamma-ray visibility
of SNRs.

3.02 Dust Grain Destruction and Cosmic Ray
Compaosition

L.OC. Drury with Saclay

A long-standing puzzle in the field of cosmic-ray
composition studies is the significance of the so-
called “FIP” biases. Indeed it is unclear whether
these biases are directly related to the first
ionization potential (FIP) of each element, or to
its volatility; what is clear is that they relate to
atomic physics and chemistry and not to nuclear
physics. In the standard model for the
acceleration of the galactic cosmic rays by
supemova remnant shocks these effects are not
obviously explained. One qualitative suggestion
secks 1o relate these compositional biases to the
acceleration and subsequent destruction of
charged interstellar dust grains. Work was begun
on a collaborative project to test this hypothesis
quantitatively.

3.03 Non-thermal Excitation of Molecular
Hydrogen in C-shock Models

I O'Brien and L.O'C. Drury

Ivan O'Brien completed his PhD thesis on non-
thermal excitation of the rotational and
vibrational levels of molecular hydrogen in
magnetically smoothed shocks. A detailed
Monte-Carlo  simulation of the collisional
cascades initiated by high-velocity ion-neutral
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collisions showed that significant mon-thermal
populations are an inevitable consequence of the
currently popular C-shock models for shocks in
molecular clouds, even under very conservative
assumptions. These populations are similar to
those inferred to exist observationally in a variety
of astronomical sources. Unfortunately the lack
of good collisional cross-section data for
molecular hydrogen on molecular hydrogen
prevents a detailed quantitative comparison.

304 The Free-fall Time-scale in Multiple
Dimensions

LO'C. Drury

Simple analytic expressions for the gravitational
free-fall collapse time of uniform spheres in an
arbitrary number of spatial dimensions were
obtained.

3,05 lon-cyclotron Harmonic Wave Excitation
in Shock Precursors

L.OC. Drury with MPK and Culham

Uspally the only wave-particle interactions
considered in discussions of cosmic ray
acceleration and transport are the streaming
instabilities associated with anisotropic energetic
particle distributions. However it is also possible
for modes at multiples of the ion-cyclotron
frequency to be stimulated by isotropic
distributions of energetic particles. This effect is
well-studied in the fusion plasma community and
semi-analytic estimates for the various growth
rates are available. These results have been
applied to the conditions expected in a cosmic ray
shock precursor and shown to imply an additional
form of wave excitation.

3.06 The Ultra Heavy Cosmic Ray Experiment
(UHCRE) on the LDEF Mission

A. Thompson, D. O'Sullivan, LO'C. Drury and
AJ. Keane with K.-P. Wenzel (ESTEC)

An area of emphasis during the year was the
development of charge assignment software
based on a rack response power law function of
ionisation using two competing models for the
partial rate of emergy loss of heavy nuclei
penetrating matter (Primary lonisation wversus
Restricted Energy Loss). Improved range-energy
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relations for ultra heavy ions, extending beyond
the relativistic rise, were also introduced.

New calibrations of LDEF-UHCRE flight spare
detector polycarbonate were successfully carried
out in two charge-energy regions. Firstly, in
January, a lead composite detector stack was
exposed, at -15°C, to a beam of 1.0 GeViu
bismuth ions (Z=83) at GSI, Darmstadt. The
stack was designed to have sufficient pathlength
to bring the bismuth beam to rest. Secondly, in
December, several temperature controlled
detector stacks were exposed to 10.5 GeV/u gold
ions (Z=79) at Brookhaven National Laboratory
(BNL), New York, for direct calibration, in
addition to exposures of stacks for track response
studies (See Section 3.08). Further calibration
exposures, using lower energy gold beams, are
scheduled for January 1996, It was decided to
develop a system for monitoring signal strength
(in addition to monitoring bulk etch rate) with the
intention of providing a second level correction
for small systematic differences in signal from
etch to etch in future work. Further, it is hoped to
retroactively correct for such wvariations in
previously etched stacks by multiple cross-
calibration. To provide suitable material for this
purpose, about five square metres of detector
polycarbonate sheet, 250 um thick, was irradiated
with 10.5 GeV/u gold at BNL in December.

By the end of the year, a total of about 900 “first
class™ ultra heavy cosmic ray events from about
35% of the accessible collecting area had been
analysed. In addition about 200 cosmic ray
nuclear interaction (fragmenting) events had been
measured along with about 100 calibration
events. Furthermore, UHCRE stacks from 55%
of the accessible collecting area had been etched.

3.07 Abundance Studies
S.C. Russell

Research has been carried out on the problem of
why there appears to be a large dispersion in
lithium abundances in stars of the Pleiades open
cluster, while stars in the Hyades cluster, which is
only slightly older, shows no such dispersion. It
is suspected that some dynamic phenomenon, like
chromospheric emission or convective molions,
may alter the width of the lithium resonance line
previously used for abundance analyses. The
hypothesis was tested by observing a subordinate
line of lithium formed decper in the atmosphere,
and therefore, less affected by vagaries of the
outer layers of the atmosphere. The stars in the
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Pleiades were chosen from a very narrow range of
colours, so that systematic emors in the
temperature would not affect the results. A
further safeguard was made by observing several
Hyades stars of similar colours to act as
comparisons. The investigation showed that there
are, indeed, significant differences between the
abundances derived from the subordinate lithium
line, and from the resonance line. It appears that
the subordinate lithium line  predicts
systematically higher lithium abundances than
those derived from the resonant line, and has a
much reduced scatter. This seems to imply that
the scatter in lithium abundance in the Pleiades
may just be an artifact of the analysis procedure,
rather than a real dispersion in abundance.
Further work on this topic continues.

Recently, research has begun on the problem of
why RV Tau variables, and stars like them, have
s-process underabundances similar to those found
in extreme halo red giants. Two possibilities
present themselves: either these stars represent
extreme halo stars themselves, with hydrogen
deficient atmospheres; or they have been over
ionized by shock waves in their atmospheres. To
select one of these scenarios, high resolution
spectra were obtained of these stars in globular
clusters, together with several “normal” giant
stars in the same clusters. A comparison between
RV Tau wvariables and the normal giants will
reveal which of the two hypotheses is correct.

3.08 Nuclear Track Detector Response Studies
A. Thompson, D. ('Sullivan and A.J. Keane

During the year a proposal for an extensive series
of solid state nuclear track detector exposures at
the Brookhaven WNational Laboratory (BNL)
heavy ion facility was accepted. A total of seven
temperature controlled detector stacks were
fabricated using several batches of detector
polycarbonate including LDEF-UHCRE flight
spare and also flight retrieved components, Each
stack contained more than a hundred detector
elements and one stack featured an additional
interlaced distribution of lead velocity degraders
and electron mpgu:. giving a total pathlength of
about 15 g e¢m™ polycarbonate equivalent at
typical incidence,

The primary objective is to investigate the track
response variation of polycarbonate to ultra heavy
nuclei in the neighbourhood of the relativistic rise
of ionisation (an energy region outside the
capacity of heavy ion accelerators until very

recently) and the associated temperature
dependence of signal strength, over a range of
temperatures from -78°C to +22°C.  The
approach is based on multiple exposures to gold
(Z=79) with beam energies of 2.0, 4.0 and 10.5
GeV/u and continuous energy coverage from 1.0
to 4.0 GeV/u via energy ion. The first
set of exposures (involving the 10.5 GeV/u beam)
was successfully completed during December.
The second and third phases of the exposure
programme (involving the 4.0 GeV/u and the 2.0
GeV/u beams, respectively) are scheduled for
January 1996. Apart from its intrinsic value, all
of the above work is relevant to optimisation of
charge spectrum resolution in the DIASESTEC
Ultra Heavy Cosmic Ray Experiment. [t is also
intended to expose a composite BP-1 glass and
polycarbonate detector stack to 4.0 GeV/u gold at
BNL early next yvear as part of a joint éxperiment
with AJ. Westphal (Berkeley Physics
Department, University of Califomia) to
investigate  charge  discrimination  and
comparative resolution in the two detector
materials.

3.09 The Infrared Space Observatory (1S0)
L.O'C. Drury, 8.C. Russell and WM. Tai

The Infrared Space Observatory (ISO) was finally
launched in November and we are now awaiting
results from the guaraniced and open time
proposals while continuing to support the
Interactive Analysis software effort. As pamt of
the scientific support for the [SO
photopolarimeter, ~ ISOPHOT,  calibration
measurements were camried out in late 1994 at
Domier in Germany and the results brought back
to DIAS for reduction. The analysis of these data
was carried out in the early part of this year, and
the results sent back to the project coordination
centre in Heidelberg. This allowed an early
testing of parts of the data analysis software being
developed in Heidelberg. Following on from this,
a report was made on the optimum observing
strategy for polarization observations with
ISOPHOT. This was important in determining
what series of observations needed to be carried
out during the performance verification phase of
the mission.

Three visits were made by 5.C. Russell to the
Data Entry Centre at ESTEC during the year,
during which the detils of several open time
proposals were input into the database for the 1SO
mission. Some proposals were those for which
5.C. Russell was the principal investigator, others
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where he was co-investigator, and still others
where another worker at DIAS was involved.

Significant parts of the file-handling system for
the interactive analysis software were produced
(by W.M. Tai) and integrated into the system
being developed by the instrument dedicated
team, first in Heidelberg and then after relocation
to the ground observatory, in Villafranca. W.M.
Tai visited ESTEC and RAL for coordination
meetings, and spent several weeks working at
MPIA and at VILSPA.

3.10 lonising Radiation Measurements at
Ajrcraft Altitudes (IRMA)

D. O'Sullivan and J. Byrne (1o 30 September)

Studies of high Z particles of cosmic ray origin at
aircraft altitudes continued. Detectors flown on
British Airways Concorde, an Aer Lingus Boeing
747 and the Irish Government Jet were calibrated
at GSI Darmstadt using an 85 MeV/u carbon
beam (Z=6) in January. Measurements in all
detectors were continued and initial charge
spectra measured for all three exposures.  Initial
results showed that the charge spectrum observed
at Concorde altitudes extends at least up to
magnesium (£=12) with particle velocity values
up to the relativistic region. Further work is in
progress to determineg the relative abundances for
helium up to magnesium. Spectra observed at the
two lower altitudes extended only to beryllium
(£=4). Further measurement and analysis is still
in progress. Comparison will be made between
fluxes observed and those calculated using a
heavy ion propagation model for the Earh's
atmosphere. The data will be used in an overall
study of the radiation hazards 1o which aircrew
and passengers are subjected. The project which
was supported by the European Community
ended in September.

311 IRMA-2
D. O 'Sullivan and E. Flood

Following the success of the IRMA project it was
decided to prepare an extended programme of
ionisation studies at aircraft altitude for the EC
Fourth Framework Programme. The main
proposers were DIAS, ANPA (Rome), GSF
(Germany), USAAR (Germany) and NRPB
{(United Kingdom) with several subcontraciors
including CERN, University of Siegen, SSI
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(Sweden) and PTB (Germany). D. O'Sullivan
was appointed co-ordinator for the project. A
final meeting of proposers took place at DIAS in
March and the proposal was submitted. The
proposal was successful and a sum of 500k ECU
was awarded for the project. A meeting was held
in Brussels to outline procedures. It is planned to
employ two new postgraduate students on the
project.

3.12 Numerical Simulations of Young Stellar
Object Jets

T. Downes, L.O'C. Drury and T.P. Ray

A fully second order (temporally and spatially)
two dimensional code has now been successfully
writlen to simulate jets from young stellar objects
(YSOs). This code includes the effects of
molecular hydrogen together with radiative and
dissociative cooling. Intensities and distribution
of various emission lines of observational interest
have been calculated. This code works well for
relatively low densities, that is less than 10’
particles per cubic centimetre, typical of some
ouflows. It is planned to include the effects of
carbon monoxide in both the jet and ambient
medium in the near future,

113 Herbig Ae/Be Stars
M. Corcoran and T.P. Ray

The study of the forbidden regions of Herbig
Ae/Be stars was completed. This study has now
conclusively shown not only that many of these
stars are surrounded by disks, like their lower
mass counterparts the T Tauri stars, but also that
the same outflow mechanism operates in both
groups of stars. In particular it was discovered
that the equivalent width of the forbidden lines
correlated with the Herbig Ae/Be siar's near-
infrared colours (e.g. H-K). Since these colours
are in wm related to the degree of absorption line
veiling and hence accretion rate, a clear
relationship berween the strength of the outflow
and the accretion flow through the star's disk was
demonstrated. It was also found that a small
number of Herbig Ae/Be stars showed large
infrared excesses but no evidence for any
comresponding outflow activity. This group, it is
suspected, are close binaries or multiple systems
with the constituent stars at differing stages of
evolution,
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3.14 Optical Studies of Young Stellar Jets

T.P. Ray with R Mundr (Heidelberg). J. Dyson
fManchester), 5 Fall (Leeds) and A. Raga
fMexicol

The Hubble Space Telescope (HST) programme
on jets from young stars, oniginally proposed and
accepted for Cycle | but postponed because of the
HST mimror problems, was successfully
completed in March. The Wide Field and
Planetary Camera 2 HST data on the primary
targets HL Tau and HH30 have now been
reduced. In addition, a similar swdy of
unpublished HST Archive data of a number of
other optical outflows, in particular the HHI and
HH34 jets, was also carried out.

The results have now resolved a long-standing
puzzle in connection with YSO jets, i.e. whether
their knots arise from oblique crossing shocks,
as might be expected for example as a resull of
the growth of hydrodynamical instabilities, or
“internal working surfaces” due to, for example,
velocity vaniations in the output from the source.
In the lamer case the shocks are expected 1o
resemble bow shocks. To date, however, such
maodels could not be tested because these knots
could only be barely resolved from the ground,
hence the need for HST. The HST data for the
HHI and HH34 jets clearly supports the “internal
working surfaces” hypothesis. In the case of
HH30 the knots close to the jet appear, however,
to be due to a series of mild compressions.

Another intriguing finding from the data is that
the diameters of YSO jets were found to only
slowly decrease as the source is approached. The
measured diameter for the HH30 jet, for example,
is of the order of 50 AU (astronomical units) even
at distances of only 30 AU from the source. As
such diameters are comparable to that for the light
cylinder of the YSO (assuming a rotation period
of a few days) this is strong support for the idea
that the magnetic field of the star/disk is

ultimately  responsible for collimating  the
outflow.

3.15 Near-Infrared Studies of Outflows

T.P. Ray with C. Davis (Heidelberg), J. Eisloffel
(Tautenburg) and R Mundt (Heidelberg)

It has been known for a number of years now that
high luminosity YSOs are often associated with
massive bipolar molecular outflows visible, fior
example, in various millimeter emission lines of
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the CO molecule. This gas, however, is not
thought to be actual material ejected by the star or
its disk but is instead ambient material entrained
by a normally invisible outflow from the star.
Direct evidence for the “invisible™ component or,
for that matter, an understanding of the
entrainment mechanism has been lacking. With
regard to entrainment, there are primarily two
schools of thought: the ambient material is
trapped at the head of the jet, ie. the bow shock
or entrainment occurs along the walls of the jet
In order to discriminate between these competing
models, a number of observations have been
carried out using shocked molecular hydrogen
lines (e.g. at 2.12 pm). Molecular hydrogen
emission lines are particularly suitable since they
trace only low velocity shocks (with shock
velocities less than about 30 km/s) and hence the
regions where the outflow excites, but does not
necessarily destroy, ambient molecular gas.
Thus, for example, there is a clear association of
molecular hydrogen with peaks in the CO
outflows maps. Preliminary results suggests that
much of the high velocity molecular (CO) gas is
swept through bow shocks, thus supporting
numerical simulations (by T. Downes, L.O'C.
Drury and T. Ray) that entrainment at the walls of
Y50 jets is not important compared to that at the
head of the flow,

3.16 Slow Evolution of Shock Structures

K Farrell and L. O'C. Drury

Two new  semi-implicit  one-dimensional
hydrodynamical schemes have been developed.
These are a first and second-order flux-vector
splitting scheme and a first-order Total Variation
Diminishing (TVD) scheme. By introducing the
idea of “deficit corrections™ it has been possible
o ensure that these schemes are fully
conservative, and yet require only one Jacobian
evaluation per tlime-step; the conventional
approach to this problem is 1o use a fully implicit
method, and to solve the resulting non-linear
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present, this latter grid-method is und:rg?ipg
further optimisation, to solve the non-trivial
problem of interacting dynamical features. The
final part of the project is the incorporation of
particle acceleration effects. It is expected that
this will be completed within 1996.

4 RESEARCH ACTIVITIES IN THE
GEOPHYSICS SECTION

4.01 Land Gravity
P.W. Readman, B.M. O'Reilly and T. Murphy

Detailed processing of the updated DIAS land
gravity data was undertaken using various
potential field techniques. These included the
calculation of first and second order directional
derivatives in order to detect variations in the
crustal structure at depth. These methods reveal
large scale lineaments defined by high frequency
changes in the gravity field, many of which can
be related to geological structure and tectonic
development. They resolved the dominant NE-
SW wending Caledonian structures and
demonstrate that these were reactivated during the
Variscan orogenic cycle.  Changes in the
orientations of the structural fabrics can be related
to broader scale changes in the NE Atlantic
recognised from satellite gravity data. Variscan
trends in the south of Ireland suppress the strong
Caledonian trends observed further north. The
spatial relationships between the gravity linears
and longer wavelength anomalies support a thin-
skinned model for the Variscan deformation in
Ireland. The results from gravity studies will
ultimately be tested by the VARNET experiment
(see below). It is intended to obtain more
measurements in the area of this experiment, to
improve the data coverage to the level of the Irish
midlands. A paper covering these general aspects
of Irish gravity has been prepared and submited
for publication.

Two GPS (Global Positioning System)
instruments were acquired after the accuracy of
various commercially available instruments had
been tested to check their suitability for use in
gravity surveys. These enable the differential
positions and heights of gravity stations to be
accurately measured, and thus will allow more
gravity measurements to be made in sparsely
sampled areas away from Ordnance Survey
benchmarks and spot heights.
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4.02 Marine and Satellite Gravity
P.W. Readman and B.M. O'Reilly

Marine gravity surveys west of Ireland and
satellite gravity data have been merged with the
Irich land data and processed to produce shaded
relief images of the gravity field. Major
structural trends have been defined. Two gravity
profiles have been modelled, constrained by the
results of several of our previously acquired
wide-angle seismic reflection lines in the region
(RAPIDS, COOLE and ICSSP). The importance
of post-Variscan crustal thinning around lreland
has been clearly demonstrated, as has the strong
influence of Caledonian granites on the gravity
field in Ireland, and thus possibly on the general
tectonic development of Ireland.

Gravity modelling of the Hatton Continental
Margin west of Ireland using recently released
satellite altimetry data indicates that the long
wavelength component of the gravity field is
consistent with plate models for the lithosphere
involving a thermal boundary layer (lithosphere-
asthenosphere boundary -- LAB). These predict a
quantifiable increase in plate density towards the
margin due to thermal contraction within the
layer. The rate of density increase is correlated
with the trajectory of the base of the LAB. An
attempt is underway to model the lithospheric
structure beneath the Hatton Basin using the
results from the RAPIDS wide-angle profiles,
together with the predictions of these plate
models for lithospheric development. The latest
release of the satellite gravity data shows better
definition of the higher frequency components of
the field and these are being used to model crustal
structure across the margin in conjunction with
the RAPIDS seismic data.

4.03 Three Dimensional Gravity Modelling

FP.W. Readman

A full gravity interpretation of the Rockall
Trough and the NE Atlantic requires the use of a
3-D gravity modelling algorithm. Such programs
are still under development and require large
computer power to model realistic structures. A
major problem is also the difficulty of inputting
and modifying the models. Some programs have
been investigated with the help of colleagues
from the Universities of Karlsruhe and Kiel and
from the Geological Survey of Canada.
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4.04 Half-inch Bouguer Anomaly Map Series

T. Murphy

Work on the production of this map series has
continued with the main effort being concentrated
in the South Cork area.

4.05 Meteorology
K. Bolster

Readings and recordings of some of the
meteorological elements were discontinued at the
end of April 1995. Readings had been made
continuously since 1947. Up to the conclusion of
readings the resulting data were relayed to the
Meteorological Service and published in its
monthly Weather Bulletin. The long-term records
can still be made available to researchers and
students when requested.

4.06 The Seismic Network (DNET, ENET and
DSE)

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

The VME station at Lyons had some alterations
made 1o the ume stamping procedure. The
internal clock had to be used for a shom period
due to problems on the circuit board for the
external clock.  The board was repaired
subsequently and the system returned to normal
operation.  Apart from occasional problems
associated with the dial-up line, the system has
remained remarkably stable throughout the year.
After a visit to the University of Bergen, the
scripts for downloading the seismic waveform
data from the VME in Lyons Estate were
improved and expanded to include the DSBE broad
band station as well. The seismic data acquisition
software SEISLOG was made operational on a
QNX (pe UNIX) partition on the Toshiba laptop
to see if QNX was a feasible alternative as an
operating system for field station equipment.

Mo onshore events were detected during the year.
However, on 2 November at 09:42 sonic boom
caused reports of rattling windows and doors to
come in from between south Co. Dublin and
Drogheda. A second sonic boom at 15:05 was
less widely felt. Thirty-six reports from the
public were received for the two events. The
events were recorded on the DNET seismic
stalions, appearing as an untidy and, for a seismic

event, very slow moving signal. Britain was also
scismically very quict during the year, with no
onshore events above ML=3. There was an
carthquake in Greece on 15 June which killed 26
people and did damage estimated at $660 million,
but it was only a moderate earthquake, M5=6.5,
and Europe was generally very quiet too. Further
afield, the events on 16 January near Kobe and on
27 May under Sakhalin Island, were major
disasters, causing thousands of deaths and huge
damage. On the other hand, an even larger event
near the remote and thinly populated Kuril
Islands, with a magnitude of MS=8.0, went
almost unnoticed.

A number of enquiries were dealt with during the
year. Most of them concerned seismicity in and
around Ireland.

4.07 History of Irish Seismology

T Murphy

An investigation, in the form of a treatise, into the
renaissance of seismology in the early part of the
century was carried out. The main results were
that seismological observatorics were set up at
Mungret, Co Limerick, in 1907 and at
Rathfarnham, Dublin, in 1915 under the auspices
of the Jesuit Society. They were equipped with
seismometers of an unique design atmbuted to
the Jesuit William J. O'Leary. The largest at
Rathfarnham weighed approximately two tons. It
is contended thal they were most probably
constructed by the firm of Howard Grubb,
Dublin.

408 KRISP 94 (Seismic Programme in
Kenya)

0. Novak, G F. Byrne and A.W.B. Jacob with staff’
of European, United States and Kemyan

Instirutions.

Rescarch on the data gathered in carly 1994
continued throughout 1995, Papers were
presented at four major international conferences,
in Hamburg, Strasbourg, Nairobi and San
Francisco. One paper was published with four
interest for the Geophysical Section was in the
crustal structure of the Chyulu Hills and in the
lower lithosphere bencath the southem Kenya
Rift and its flanks. Geophysics Section staff ook
part in a Project Workshop near Karlsruhe from
12-16 March.
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The eastern profile in KRISP 94 was 420 km long
and extended from Athi River (30 km southeast
of Nairobi) to the Indian Ocean near Mombasa.
The line crossed the Chyulu Hills area, a young
Quatemnary volcanic field which is surrounded by
the basement of the Mozambique Belt. The depth
to the basement is almost zero along the entire
profile, except in the Chyulu Hills and near to the
Indian Ocean, where sediments reach a thickness
of about § km. A three-layer crust thins towards
the Indian Ocean and the lower crust is
unexpectedly thick (more than 20 km) in the
Chyulu Hills area. The upper and lower crust in
that region are heterogeneous, producing strong
signal generated noise which masks secondary
arrivals. PMP amivals are hard to identify,
indicating that the crust-mantle boundary is a
transition zone, rather than a first order
discontinuity.

The main study in the lower lithosphere so far has
been under the Rift itself and the western flank
towards Lake Victoria. There is evidence for two
upper mantle reflectors which lie at about 51 km
and 63 km depth on average. The upper one
shallows by about 5 km under the Rift. It is
interesting that, even though it is displaced
upwards, it appears to be continuous under the
Rift. It has not been seriously disrupted by the
forces and movements of magma which formed
the Rifi.

409 RAPIDS - Seismic Profiles in the
Mortheastern Atlantic

F. Houser, BM O'Reilly, A W.B. Jacob, P.W.
Readman and P.M. Shannon (UCD and Research
Associate) with University College Dublin and the
University of Hamburg.

Five papers dealing with the crustal structure of
the Rockall Trough and Hatton Basin have been
published during the year. Three of these dealt
specifically with aspects of the petroleum geology
of the NE Atlantic region using the resulis
acquired from the RAPIDS experiments. Work
continued on refining the seismic wide-angle
maodel for the Hatton Continental Margin,

A further important paper (entitled The
lithosphere below the Rockall trough: Wide-angle
seismic evidence for exiensive serpemtenisation)
concemed with the sub-crustal lithospheric
structure within the Rockall Trough is in press.
This deals with the longer range wide-angle
profiles in the Rockall Trough which define two
strong phases in the upper lithospheric mantle.
The first defines a layer 3 - 10 km thick with

anomalously low P-wave velocities and high
Vp/Vs ratios, while the second has seismic
properties typical of mantle peridotites. These
anomalous seismic properties within the
uppermost layer are consistent with a tectonic
model in which about 15% of the subcrustal
mantle is hydrated (i.e. serpentinised). This
accounts for a systematic deficit in the total
tectonic subsidence when compared with that
expected from the seismically observed variation
in crustal stretching along the axis of the basin.
Syn-tectonic cooling occurred during differential
lithospheric extension, as the upper and middle
crust became more stretched over a narrower
region than the mantle lithosphere. This served to
rheologically couple the lower crust to the mantle
near the end of deformation. The resultant
fracturing generated the permeability necessary 1o
facilitate the seawater circulation which hydrated
the cold mantle. Similar processes are known 1o
operate in the Earth’s oceans and to have operated
along some continental margins in the geological
past. However, this is the first time where good
evidence for upper mantle serpentinisation has
been found within continents.  Exchanges
between the Earth's hydrosphere and lithosphere
may have been more important in past geological
time than is currently acknowledged.

4.10 COMBO - the Core-Mantle Boundary
Project

A.W.B. Jacob, F. Hauser, F.E Murphy and G.
Wallace with J Neuberg and A. O'Mongain
{University of Leeds), C. Prodehl (Karisruhe), R
Kind (Potsdam), L A. Mendes-Victor and N. Dias
(Lishon)

zone
around the Pacific and also the French nuclear
tests, which are effectively at
whose position is quite close
independent data. This work is go
Mmmnumdihecffemufm
heh;dnuhbuhlh.lmdsmdhmii
progressing. Both Dublin and Leeds are using
data from the very extensive networks near the
Pacific coast of North America.  These are
potential recorders of COMBO sources, so it is
useful to establish data transmission paths and
reading routines for the different formats, and 1o
train staff in the handling of these data.

§§§
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In Dublin, reflections from the Core-Mantle
Boundary (CMB) itself have been studied, using
the PcP phase. The sources have been the French
nuclear tests in the Pacific. The reflections have
been used to map the CMB under the east-central
Pacific Plate from the Northern California
Seismic Network (NCSN). The wide aperture of
this 550 channel array has allowed a study of the
CMB over a range of approximately 3 degrees al
the discontinuity.

PcP-P differential times have been determined
using the matched filters method on the
individual sub-arrays of the NCSN. Amay
processing techniques, such as beam forming,
have been used to enhance the signal to noise
ratio. Differential times have been determined for
both individual records and the beamed traces for
each sub-array. The values for individual traces
show considerable scarter whereas those for the
beamed sub-arrays show a regular variation
around the IASPEI predicted differential time
curve, This points to long wavelength
topography on the Core-Mantle Boundary with a
wavelength of some hundreds of kilometers.
These results are preliminary but are in agreement
with predictions from other, non-seismic, studies.
This is significant for our understanding of the
dynamics of the outer core of the Earth.

In Leeds, events from the South Of Honshu
(Japan) which have been recorded on the NCSN
in California, are being studied. Data have been
analysed to gain information on the complex D"
region which lies just above the Core-Mantle
Boundary. The source region lies (on average) at
a range of nearly 80 degrees from the network,
the optimal range for such a study. The D" region
is one whose origin is currently under active
discussion and knowledge of the structure of this
transition zone is of great importance for our
understanding of the dynamic behaviour of the
carth. The reflection points for the PdP phase
from the D" layer lie just sputh of the Aleutian
Islands and initial results suggest a reflector
thickness in this region which, at about 180km, is
thinner than that previously measured, making the

Particular anomalies have been found for the SKS
and SKKS phases. The Portuguese student
concerned will further develop his studies in
Potsdam, another partner institution in the project,
mainly using data from the German broad band
network.

4.11 Transfrontier Seismological Project

A.W.B. Jacob, T.ABlake and C. Horan with
seismologists in nine other EU countries

This project is coordinated by the Brtish
Geological Survey in Edinburgh and and is
funded by the EU. The aim is to improve
transmission of readings and waveform data
between northern and northwestern European
countries where large earthquakes are rare but
intermediate ones, with shorter return periods, are
potentially very damaging. [t is imporant to
increase our knowledge of the smaller events
which are much more frequent. Meetings of the
Group took place in Madrid in May and in
Utrecht in September. The next meeting will take
place in DIAS on 26 April 1996. At the Utrecht
meeting it was agreed to try to make waveform
data available within 30 minutes of any
significant event.

412 GLORIA (Geological LOng Range
Inclined Asdic)

A WB. Jacob and J Vermeulen with R Keary
{GSI and Research Associate) and P.M. Shannon
{LICD and Research Associate)

A contract has been won, from the Marine
Research Measure of the Operational Programme
for Fisheries 1994-1999, to carry out a long range
side-scan sonar survey of the ocean to the west of
Ireland. The initial contract is to camry out a
feasibilty study by the end of March 1996. An
application for the instrument has been submitted
to the Southampton Oceanographic Centre and
the result of this application should be known
before the end of January 1996. GLORIA is a
large and very expensive instrument which is
available under the “access to large-scale
facilities™ section of the Human Capital and
Mobility Programme of the EU. We would be
granied the mobilization and operational costs if
the application is successful.

The data will ultimately be stored in the Data
Centre at the Marine Institute and will be
available to Irish researchers. It is proposed to
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study mass wasting features such as underwater
canyons and sediment lobes, slope stability,
carbonate mounds which may be linked w0
focussed hydrocarbon seepage, and to infer ocean
circulation patterns from sedimentation pattemns.
The results should also be relevant for research
into future deep water fisheries, where it is
important to know the nature of the bottom.

5 FACILITIES

5.1 Computers
§.1.1 Merrion Square

A major re-installation of superior quality
network cables and connectors took place during
the year throughout the entire building. The
network was divided into several discrete
segments, using  repeaters, to  [facilitate
independent maintenance with only minimum
discomfort to users. There was continued growth
of the nerwork during the year with the addition
of extra Pentium based Dell Optiplex computers
and more new user accounts being created. In
accordance with the current DIAS policy of “no
third party maintenance™ on computer hardware,
the last outstanding contract for magnetic tape
drive maintenance was cancelled. The problems
associated with long term backup on magnetic
media were  discussed with some concem
expressed about the unreliability of retrieving
data backed up over a period of years. A CD-
ROM based data archiving system was purchased
as the repository for large and valuable DIAS data
sets. The CD-ROMs should remain readable
significantly longer than magnetic tape. Existing
data sets in both “raw data” and “processed”
forms will be written 1o CD-ROM and archived.

The same procedure should apply to all newly
generated data sets in the future,

Two new Sparc 20 clones were installed running
Solaris 2.4, one as a dedicated server and one, a
four processor machine with 256MB of memory,
as a central resource for “number crunching”. As
part of a staged transition to Solaris 2.4 most of
the commonly used software packages were
ported to the new systern. A NWowvell server
system was installed to integrate the various client
PCs in the building into the Unix file and print
environment. The MIDAS software was
upgraded to work with HST data. A Tektronix
dye sublimation colour printer and a more
powerful HP-4MV network printer were installed.

k1

The Cosmic Ray Section and Geophysics Section
World Wide Web pages for the Internet were
developed during the year and are now mr.!i]y
accessible to anyone with an Intermet connection
from their own computer systems anywhere in the
world. Contents include information regarding
staff, published bulletins, scientific papers and
projects, with links to other similar institutions
and to related areas of study.

5.1.2 Dunsink Observatory

The Dunsink LAN was extended and three Dell
486 4100/Le computers and one Pentium-100
based workstation were installed. The EXSAS
software was upgraded. A 64K leased line to
Mermrion Square was installed by Telecom
Eireann. This replaces the old 9600 baud leased
line. The PC based router and 9600 baud modem
have been replaced with a 64K-160K Nokia
modem and Cisco 1000 router. A 4GB disc drive
and an uninterruptible power supply were
installed on the router.

A home-page for Dunsink on the World Wide
Web was developed during the summer. This has
been set up as a research tool and proved most
useful for the observational projects that are
carried out.

5.2 Geophysics Instruments

There were important developments in
instrumentation during 1995. The main thrust of
research in the Geophysics Section in the next
five years will be in combined seismic and
gravity studies. Some applications will require

In order to allow gravity measurements to be
carried out where accurate geodetic reference
points, such as bench marks, are unavailable, two
GPS instruments were obtained. These are
referred 1o in section 4.01 above and will allow
accurate positional and altitude measurements 1o
be made anywhere in the world.

The upgrading and re-equipping of the networks
and field seismic recorders has been considerably
advanced. Guralp CMG-4T broad band
seismometers have been purchased. These have
flat velocity response from 10 Hz to 0.03 Hz,
with useful data being obtainable at both lower
and higher frequencies. The seismometers are
relatively robust and suitable for deployment in
lemporary arrays.
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A major effort went into developing 2a
specification for new digital field recorders.
These instruments have been developed in
collaboration with the Geophysics Section and
produced by Earth Data Limited, a company
based in Southampton. The recorders have a 24-
bit digital recording system giving 138 dB
dynamic range. The high dynamic range is
necessary for broad band recording applications.
The instruments are robust and both lighter and
cheaper than any currently available from other
manufacturers.

The fixed seismic networks continued to be
maintained.

5.3 Track Laboratories

The six Leitz-ASL track measuring microscope
stations, the Mikon-Heidenhain track measuring
microscope station and the five Nikon stereo
scanning microscope systems were maintained
and upgraded as necessary during the year. A
new Nikon “long armm™ stereo scanning
microscope system was purchased, installed and
commissioned. The three main track detector
etching tanks (150 litre capacity each) and
associated equipment were also maintained
throughout the year and repaired as necessary.
New sub-systems or components included three
replacement agitation motors with drive
mechanisms (one for each tank) and a
replacement high precision temperature control
unit for Tank #1.

Ethernet connections providing network access
were installed in all three track measurement
laboratories. Mew PCs were set up in Track Lab
#1 and Track Lab #2 to facilitate data entry and
improve information exchange. During late
MNovember serious leaks developed in the roof of
Track Lab #1. This necessitated the removal of],
inter alia, all rack measurement and mmg

equipment. Roof repairs are expected to
completed in January 1996,

5.4 La Palma Observatory

T.P. Ray (Secretary)

5.4.1 General

Members of the La Palma Advisory Committee in
1995 were T.P. Ray (Secretary), R.M. Redfem
(UCG, Royal Irish Academy representative), P.B.

Byme (Armagh), EJ.A. Meurs (DIAS, School of
Cosmic Physics Governing Board
Representative), B. O'Donnell (Forbairt) and P.K.
Carroll (UCD). T.P. Ray served as the Irish
representative on the Panel for Allocation of
Telescope Time (PATT) Committee until August
when his three year term of office came to an end.
He was replaced by F.M. Redfern. PATT met
twice during the year, in June and December, in
Stratford upon Avon.

Recognising the importance of access to the La
Palma Observatory and other Particle Physics and
Astronomy Research Council facilities by Ireland,
Forbairt, as in previous years, continued to
provide some financial support for the travel and
subsistence expenses of Irish astronomers in
addition to DIAS funding. As Secretary of the La
Palma Advisory Committee, T.P. Ray continued
to produce a twice vearly bulletin to keep Irish
astronomers informed of changes in PATT
procedures, PATT deadlines and other items of
information.

5.4.2 Observing Runs Carried Qut in 1995

Runs are listed alphabetically according to the
name of the principal applicant. The PATT
reference numbers, where applicable, are also
given. MNon-PATT observing runs, supported by
DIAS, are also noted.

T.P. Ray (DIAS) and S. O'Sullivan (DIAS):
(W/95B/50) How Do Young Stellar Object Jets
Drive Molecular Outflows?, WHT, three Bright
Nights. This proposal used the new infrared amay
WHIRCAM on the WHT and, in fact, the DIAS
observers were the first astronomers lo try the
instrument out after its commissioning. Although
it is clear that the WHT is not optimised, like
UKIRT, for work in the near-infrared (e.g., the
background at K was about one magnitude
brighter than at Mauna Kea), nevertheless the
system worked very well and some excellent data
were obtained on a number of outflows. The
results will be analysed by S. O'Sullivan in
connection with his thesis work.

R.M. Redfern (UCG) et al: A Srudy of SNI987a
and Geminga, Mew Technology Telescope
(NTT), Chile, seven Nights. The Galway group
used their image-sharpening camera TRIFFID on
the NTT to camry out a temporal and polarimetric
study of 5N1987a and to search for optical
pulsations from Geminga. A. Shearer repons that
they got about twelve hours of data on SN1987a
which will be analysed in Galway and in Los
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Alamos by J. Middleditch. They also have about
six hours on Geminga which should be long
enough to identify any pulsed component.

S. Russell (DIAS): (A/95SB/S4) The Chemical
Abundances in One Old Star in the LMC, AAT,
three Grey Nights. The first night of this run was
wiped out through cloud, very bad seeing, and
eventually fog. The second and third nights were
much betier, but still dogged by intermittent
clouds. Overall, about six reasonable 3000
second exposures were made of the programme
object. The target of the investigation was one
very old, and faint, star in the LMC globular
cluster NGC 1841. Although the signal to noise
achieved was not satisfactory, it showed that the
project is feasible with just two more clear nights.

A. Shearer et al (UCG): (W/95A/36) A Search
for Binaries in M92 and M13, WHT, three Grey
plus two Bright Nights. This run had mixed
success as the seeing varied from about 0.5
arcseconds to greater than 2.0 arcseconds. On
only three (two Bright plus one Grey) of the
nights could the conditions be said to be
photometric. However the Galway group did get
good coverage of both their targets. They also
obtained deep images of a number of isolated
cataclysmic variables which will be analysed to
look for temporal correlations in Hell and H
alpha emission.

S. Steel (UCD) with P. Prada (lAC) et al:
(CAT/W6) Dating the Star Formation in Dwarf
Starburst Galaxies, WHT, two Nights. [SIS
observations were made of three starburst
galaxies (Haro 3, Haro 22 and Haro 23) to
identify spectral features due to the presence of
Wolf-Rayet stars and Call wiplet lines
characteristic of late type stars. Direct images
were also made in narrowband emission line
filters using the auxiliary port. Both nights were
clear with seeing varying from 0.8 to 1.5
arcseconds. The data are currently being reduced
in UCD.

& SEMINARS, COLLOQUIA, LECTURES

6.1 Statutory Public Lecture

GK. Miley (Leiden Observatory, The
Netherlands) delivered the Annual Statutory
Public Lecture for the School of Cosmic Physics.
The lecture was entitled Towards the Big Bang
with the Most Distant Radio Galaxies and took
place at University College Dublin, on 10
November.

6.2 Seminars and Open Lectures in the School

L.O'C Drury (DIAS): Shock Acceleration in
Dense Media: implictions for Observational
Tests, 30 May.

L. Feremmi (Istiuto di Radio Astronomia,
Bologna): The Magnetic Field in the Coma
Cluster, 16 May.

R. Hes (Groningen): Orientation effects in QSOs,
Quasars and Radio Galaxies, 2 May.

L. Hanlon (University College Dublin):
Observations of Cosmic Gamma-Ray Bursts with
COMPTEL, 12 December.

M. Landes (University of Karlsruhe): Crustal
Structure of the Central Limagne Graben,
France, 31 March.

V.F. Polcaro (Instituto di Astrofisica Spaziale,
Frascati): Hyperwinds in Crowded Young Open
Clusters: a Fossible Engine for High Energy
Galactic Gamma-ray Sources, 5 December.

VF. Polearo (Instituto di Astrofisica Spaziale,
Frascati): Did Yang Weide cook the Data? — A
Critical Review of the Historical Records on SN
1054, 7 December (in 10 Burlington Road)

C. Tadhunter (University of Sheffield): Cygmus A
Resolved — New High Resolution Observations
of the Core Region, 16 August.

Z. Zang (DIAS): ROSAT observations of Three
Sculptor Group galaxies, 12 September.

6.3 Contributions 1o Scientific Meetings

T.A. Blake: Seismicity Patterns on a Passive
Continental Margin: Ireland, EGS General
Assembly, Hamburg, 01-08 April.

G.F. Byme: The Kenya Rifi International Seismic
Project 1994 (KRISP94); Experiment Design and
Data Fresentation, 1GA Annual Meeting, Sligo,
12-14 February; The Structure of the Lower
Lithosphere in the Region of the Southern Kenya
Rifi, EGS General Assembly, Hamburg, 01-08
April; The Crust and Upper Mantle in the Region
of the Southern Kemya Rift, European Union of
Geosciences General Assembly, Strasbourg, 09-
14 April; The Upper Mantle beneath the
Southwestern Kenya Rifi, AGU Fall Meeting, San
Francisco, 09-16 December.
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L.O'C Drury: Three poster paper presentations,
Diffusive shock acceleration in dense and
incompletely ionized media, The excitation of ion
avclotron harmonic waves in cosmic ray shock
precursors and Nonlinear plasma effects in
cosmic ray shock precursors, 24th Intemational
Cosmic Ray Conference, Rome, 27 August - 09
September; Invited talk, SNRs as Gamma-ray
Sources, Padova Workshop on TeV Gamma-ray
Astrophysics, Italy, 11-13 September.

AW.B. Jacob: The NE Atlantic Basins: Results
from wide-angle profiles, EGS General
Assembly, Hamburg, 01-08 April.

AJ. Keane: Two poster paper presentations,
Further Results from the LDEF Ulira Heavy
Cosmic Ray Experiment and Early Results from
the Investigation of Nuclear Fragmentation of
Relativistic Ultra Heavy Cosmic Ray Nuclei in the
Dublin-ESTEC Experimeni, 24th International
Cosmic Ray Conference, Rome, 27 August - 09
September.

E.J.A. Meurs: On the Narure of High-Ly IRAS
Galaxies, Conference on “Roentgenstrahlung
from the Universe”, Wuerzburg, 25-29
September, A Nuclear LF for Seyferts, 1AU
Symposium 175 “Extragalactic Radio Sources”,
Bologna, 09-14 October.

F.E. Murphy: Seismic Reflections from the CMB
and D*, AGU Fall Meeting, San Francisco, 07-19
December.

T.Murphy: New Gravity Maps of Ireland, IGA
Annual Meeting, Sligo, 12-14 February.

L. Morci: ROSAT Survey: the Einstein EMSS
Galaxy Clusters Revisited, Conference on
“Roenigenstrahlung  from the Universe™,
Wuerzburg, 25-29 September; A2241: Clusters
with Head-tails ar X-rays, 1AU Symposium 175
“Extragalactic Radio Sources”, Bologna, 09-14
October.

O. Movak: Crustal Structure underneath the
Chyulu Hills area, southeasiern Kenya, AGU Fall
Meeting, San Francisco, 09-16 December.

. O'Brien: Non-Thermal Excitation of Hy in
Molecular Clowds, Conference on “Shocks in
Astrophysics”, UMIST, Manchester, 09-12
January,

BM. O'Reilly: Seismic properties of extended
continemial lithosphere and their perrological
implications: an example from the Rockall

Trough, Royal Astronomical Society Meeting on
“Interpretation of Wide Angle and Refraction
Seismic Profiles”, London, 09-11 February and
IGA Annual Meeting, Sligo, 12-14 February;
Wide angle seismics: a key to understanding the
geological development of the North Atlantic,
Irish Marine Science Conference, Galway, 06-08

September.

P.W. Readman: Satellite gravity berween the
Rockall Trough and the Mid-Atlantic Ridge, 1IGA
Annual Meeting, Sligo, 12-14 February, Marine
Gravity west of Ireland, EGS General Assembly.
Hamburg, 01-08 April.

6.4 External Seminars

G.F. Byme: Results from the KRISP94 Project,
University College Dublin, 09 October.

T. Downes: Numerical Simulations of YSO Jets,
MPIA, Heidelberg, 27 November.

L.O'C Drury: Pariicle Acceleration in Shocks,
UMIST, Manchester, 12 January; Origin of
Cosmic Rays, Culham, England, 27 January,
Diffusive Shock Acceleration in Dense and
Partially lonized Media, Ammaclio de Pera,
Portugal, 23 Febuary; Shock Acceleration in
Dense and Partially lonized Media, CEA, Saclay,
France, 20 July.

AWB. Jacob: Seismology: Controlled and
Uncontrolled, UCD Mathematical Society, 23
February.

EJ.A. Meurs: How to be Complete and Choasy
at the Same Time: a Case of Astronomical Source
Selections, TCD Statistics Department, 25 April;
An X-ray view of Starforming Galaxies, Dublin
University Physical Society, TCD, 04 May.

1. O'Brien: Non-LTE Excitation of H,, SPCM, 02
May.

BM. O'Reilly: Marine Geophysics West of

Ireland, the Joly Society, Trinity College Dublin,
30 November.

6.5 Leciure Courses

L.O'C. Drury: Lecture course on Topics
Astrophysics at the TCD Department

&F
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L. Norci: Course of nine lectures on Stellar
Structure and Evolution in TCD durnng Hilary
Term.

T.P. Ray: Course of ten lectures on Plasma
Astrophysics to 4th year physics students in TCD
during Michaelmas Term.

S.C. Russell: Two Adult Education courses of
ten lectures at UCD entitled “Birth Life and Death
in the Universe™.

6.6 Popular Lectures

L.O'C Drury: Why do we need Astronomers?,
Astronomy Ireland, 08 May.

I. Elliot:  Teaching Astronomy, H.Dip.Ed
students, UCD, 31 January; The Sun. CTYI,
DCU, 12 July.

EJ.A. Meurs: Course of four lectures to the
general public, on “The Structure of the
Universe”, delivered at DIAS, 10 Burlington
Road, Dublin 4. The individual presentations
were Our Milky Way as a Galaxy, 21 April, The
world of the Galaxies, 05 May, The Large-Scale
Structure of the Universe, 19 May; and Quasars
and Distant Galaxies, 02 June.

EJ.A. Meurs: Searching for Galaxies behind the
Milky Way, Irish Astronomical Society, Dublin,
10 April; Galaxies, Talented Youth at DCU, 16
July; Searching for Galaxies behind the Milky
Way, Irish Astronomical Association, Belfast, 29
Movember.

S.C. Russell: Professional Astronomers - What
are They?, Astronomy lreland, 09 January.

7 EXPOSITIONS, PUBLIC FACILITIES
AND ODRGANISATION OF MEETINGS

7.1 Dublin Science Expo

The EXPO Commitiee, set up at the end of 1994,
convened ecighteen times during 1995. The
Commitiee comprensively covered the Junior
Centificate Science Curriculum (which had been
identified as the most suitable basis for Expo) and
adopted an underlying theme from the physics
programme (viz. Gravity) for coherence. This
theme is 1o be illustrated by means of attractive
examples from (i) the Solar System, (ii) stars and

the Galaxy, (iii) extragalactic objects and the
universe.

After OPW plans had been considered but not
accepted by the relevant planning authority, the
undertaking gained momentum when the
Architect (with a proven track record in
conservation work) and the Modelmaker joined
in. As a result, the designated Exhibition Room
has been reconstructed (along with corridors and
toilets) and refurbished. A prepared ceiling is
about to be mounted, which will feature a display
of the solar system on a starry background. A 3-
station interactive console and several displays
are being designed. An overall landscaping plan
is being developed by the Architect

7.2 EADN

The European Astrophysical Doctoral Network
(EADN), under the chairmanship of T.P. Ray,
organised a school on “The Structure of the
Universe™ at the Leiden Observatory from 13-22
July. The Scientific Director of the school was V.
Icke of Leiden University. Approximately fifty
postgraduate students anended. T.P. Ray also
produced a booklet entitled “A Guide to the
European Astrophysical Network” with the
assistance of A. Grace. This booklet aimed to
encourage further mobility of astrophysics
students within the thirty-one European
institutions of the EADN and it informed students
how they can apply for EADN grants, A World
Wide Web homepage for EADN was opened.

7.3 Dunsink Open Nights and Public Viewing

As in previous years several Open Nights were
held, at which the general public is informed
about astronomical issues, followed by a visit to
the historical telescope. Again, the Open Nights
enjoyed the technical support of the Irish
Astronomical Society.

8 EXTERNAL WORK

8.1 Astronomy Section

I. Elliot:: AGM of the Irish Science Teachers'
Association, Newbridge, 11 March; DGXII
meeting in Brussels to review proposals for the
European Week for Scientific and Technological
Culture, 23 March; ESA “Horizon 2000 Plus™
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presentation, Forbairt, Dublin, 22 May; Mmj_ng
about ‘Strawhenge' at Heureka (the Finnish
Science Centre), Helsinki, 01-03 September.

B. Jordan: Working visit to UCG, Galway, 10
January; Seminar on Linear Design, UCD
Engineering School, Dublin, 17 May, ESA
“Horizon 2000 Plus” presentation, Forbairt,
Dublin, 22 May; European Image Sharpening
Group meeting, Ecole Polytechnique, Lyon, 29-
30 May; OMC Consortium start-up meeting,
INTA, Madrid, 14-15 June; OMC Consortium
progress meeting, CSL, Liege, 19-20 luly;
Seminar on In-system Programmimg Design
Tools, UCD Engineering School, Dublin, 26 July;
Discussion of space qualification of CCDs,
MSSL, England, 05 October; CCD discussion
meeting, EEV, Chelmsford, 06 October; OMC
Consortium progress meeting, INTA, Madnid, 16-
17 MNovember; OMC Consortium progress
meeting, ESTEC, Noordwijk, 17-18 December.

E.J.A. Meurs: EC Panel Meeting on Large Scale
Facilities, Brussels, 25 January; ESA “Horizon
2000 Plus” presentation, Forbairt, Dublin, 22
May; EC TMR Physics Panel Meeting, Brussels,
18-20 July; Conference on “Roentgenstrahlung
in the Universe”, Wuerzburg, 25-29 September;
Scientific Visit, MPE, Garching, 02-05 October;
Collaboration Meeting, Frascati and Rome, 06-07
October; AU Symposium Nr 175, Bologna, 09-
14 October; EC TMR Physics Panel Meeting,
Brussels, 15-17 November.

L. Norci: ESA “Horizon 2000 Plus™ presentation,
Forbairt, Dublin, 22 May, Conference on
“Roentgenstrahlung in the Universe™, Wuerzburg,
25-29 September; Scientific  Visit, MPE,
Garching, 02-05 October; Collaboration
Mecting, Frascati and Rome, 06-10 October;

IAU Symposium Nr 175, Bologna, 11-14
October.

8.2 Cosmic Ray Section

J. Byme: Institute of Physics Meeting,
Enniskillen, Co. Fermanagh, 07-09 March;
IRMA Contractors Meeting, ANPA, Rome, 19-21
June.

E. Clifton:  Secretarial assistance at HCM
Nerwork Workshop, Schull, Co Cork, 26-29
Seplember.

T. Downes: Conference on “Shocks in
Astrophysics”, UMIST, Manchester, England, 09-
12 January; NATO AS|I on “Solar and
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Astrophysical Magnetohydrodynamic Flows™,
Heraklion, Crete, 10-24 June; Visiting scientist
{under the German-Irish fund), MFIA,
Heidelberg, 22-29 November.

LO'C Drury: Conference on “Shocks in
Astrophysics”, UMIST, Manchester, 09-12
January; Visit to UCC for discussion with M.
Sexton on Euratom funding of plasma physics,
Cork, 23 January; Visit to Culham, England, 25-
27 January; Discussions with A. Achterberg,
Utrecht, 07-08 Febuary; Management Committee
Meeting, Armagh, 24 Febuary, Meeting on High
Energy Aswophysics Facility for the Space
Station, ESTEC, 16-17 Febuary; Second HCM
Network Meeting, Armagio de Pera, Portugal,
21-24 Febuary; Visit to CEA, Saclay, France, 05-
28 July; Visit o MPK, Heidelberg, 07-13
August; The 24th International Cosmic Ray
Conference, Rome, 27 August - 09 September;
Padova Workshop on TeV Gamma-ray
Astrophysics, Italy, 11-13 September. [Isophot
Consortium  Meeting,  Heidelberg, 16-20
September; Third Network Workshop, Schull,
Co. Cork, 26-29 Seplember; Visit to Leeds
University, UK, 04-05 October; NASA Review
Panel Meeting, Washington DC, 19-24
November; Management Committee Meeting,
Armagh, 28 MNovember;  Fourth Network
Workshop, Hoenderloo, WNetherlands, 12-14
December,  Selection Committee Meeting,
Armagh, 15 December.

K. Farrell: Conference on “Shocks in
Astrophysics”, UMIST, Manchester, 09-12
January.

E. Flood: IRMA-2 Mecting, Brussels, 07-09
Seplember.

AJ.Keane: Experimental work at GSI,
Darmstadt, Germany, 27-29 January; Institute Of
Physics meeting, Enniskillen, Co. Fermanagh, 07-
09 April; The 24th Intemnational Cosmic Ray
Conference, Rome, Italy, 28 August - 08
September; Experimental work at Brookhaven

National Laboratory, Upton, New York, 04-16
December.

1. ©'Brien: Conference on “Shocks in
Astrophysics”, UMIST, Manchester, 09-12
January.

D. O'Sullivan: IRMA Contractors Meeting,
ANPA, Rome, 19-21 June.

S. O'Sullivan: Observing run on WHT, La
Palma, 06-11 September.
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TP. Ray: Conference on “Shocks in
Astrophysics”, UMIST, Manchester, England, 09-
12 January; National Astronomy Meeting,
Cardiff , 03-07 April; ESA “Horizon 2000 Plus™
presentation, Forbairt, Dublin, 22 May; European
Astrophysical Doctoral Network, Amsterdam, 23-
24 May; Panel for Allocation of Telescope Time
(PATT), Stratford-Upon-Avon, 07-09 June;
NATO ASl on “Solar and Astrophysical
Magnetohydrodynamic Flows”, Heraklion, Crete,
10-24 June: Astronomical Science Group of
Ireland, Galway, 19 September;  Cavendish
Laboratory/Royal ~ Greenwich  Observatory,
Cambridge, 20-29 November; Royal
Astronomical Society, London, 08 December.

S.C. Russell Data entry for 13S0 open time
proposals, ESTEC, The Netherlands, 12-19
February;  Astronomical Science Group of
Ireland (ASGI) Spring Meeting, Armagh, 16
March: Data entry for ISO open time proposals,
ESTEC, The Netherlands, 13-16 June; The Sth
Vienna [International Workshop on Maodel
Atmospheres and Spectrum Synthesis for mid B
through mid G stars at or close to the Main
Sequence, Vienna, 05-09 July; Data entry for
ISO open time proposals, ESTEC, The
Netherlands, 11-14 July; The 5th International
Colloguiurn on Atomic Spectra and Oscillator
Strengths for Astrophysical and Laboratory
Plasmas, Paris, 28-31 Auvgust; [SOPHOT
consortium  meeting,  Heidelberg, 17-19
September, Observing mission, Anglo-Australia
Telescope (AAT), Australia, 26-30 December.

H. Sullivan: Secretarial support at HCM Network
Workshop, Schull, Co. Cork, 26-29 September.

WM. Tai: ISOPHOT Co-ordination Meeting,
ESTEC, 31 January - 03 February; ISOPHOT
Co-ordination Meeting, RAL, 08-10 March;
ISOPHOT  interactive  analysis  software
development, MPIA, Heidelberg, 22 May - 19
June; ISOPHOT interactive analysis software
development, VILSPA, Villafranca, Madrid, 12-
22 July.

8.3 Geophysics Section

T.A. Blake: EGS Assembly, Hamburg, 01-08
April; Earth Data Ltd, Southampton, 03 May and
29-30 Movember; Transfrontier Group Meetings
in Madrid, 03-07 May and 21-24 September;
University of Bergen, 29 July - 06 August.

K. Bolster: BGS, Edinburgh, 22-27 March.

A. Byme: British Library Customer Clinic,
Queen's University, Belfast, 18-19 June.

G.F. Byme: IGA Annual Meeting, Sligo, 12-14
February; Conference on “Stress and Stress
Release in the Lithosphere™ and also KRISP
Workshop, Karlsruhe, Germany, 07-16 March;
EGS General Assembly, Hamburg, 01-08 Apnil;
EUG General Assembly, Strasbourg, 09-14 April;
American Geophysical Union Fall Meeting, San
Francisco, 09-16 December.

F. Hauser: 1GA Annual Meeting, Sligo, 12-14
February; Royal Astronomical Society Meeting,
London, 09-11 February; IGA Annual Meeting,
Sligo, 12-14 February; EGS Assembly,
Hamburg, 01-08 April; Royal Astronomical
Society Workshop on Broad Band Seismology,
London, 09-11 November.

CM. Horan: Transfrontier Group Meeting,
Utrecht, 22-24 September.

AWB. Jacob: EGS Meeting, Oxford, 13-14
January, and Mainz, 06-08 October; KRISP
Workshop, Karlsruhe, 07-16 March; BGS,
Edinburgh, 22-27 March and 08-09 May; EGS
Assembly, Hamburg, 01-08 April; Transfrontier
Group Meeting, Madrid, 03-07 May; COMBO
visit, Lisbon, 08-09 June; European /
Mediterranean  Seismological Centre Meeting,
Paris, 11-12 October; VARNET Meeting,
Karlsruhe, 17-19 October; Royal Astronomical
Society Workshop on Broad Band Seismology.
London, 09-11 Movember; Earth Data Ltd.,
Southampton, 29-30 November:  American
Geophysical Union Fall Meeting, San Francisco,
and USGS, Menlo Park, 06-16 December.

F.E. Murphy: 1GA Annual Meeting, Sligo, 12-14
February; EGS Assembly, Hamburg, 01-08
April; COMBO visit, Leeds, 21 May - 09 June;
RAS Workshop, London and COMBO visit,
Leeds, 09-23 MNovember;, COMBO work in
USGS, Menlo Park and anendance at AGU Fall
Meeting, San Francisco, 07-19 December.

T. Murphy: EGS Assembly, Hamburg, 01-08
April.

0. Novak: KRISP visits, Karlsruhe, 01 March -
17 April and 21 September - 16 October; USGS,
Menlo Park and AGU Fall Meeting, San
Francisco, 09-16 December.

B.M. O'Reilly: 1GA Annual Meeting, Sligo, 12-
14 February; RAS Meeting on “Interpretation of
Wide Angle and Refraction Seismic Profiles”,
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London, 09-11 February; EGS Assembly,
Hamburg, 01-08 April; Irish Marine Science
Conference, Galway, 07-08 September.

P.W. Readman: IGA Annual Meeting, Sligo, 12-
14 February: EGS General Assembly, Hamburg,
01-08 April; VARNET Meeting, Karlsruhe, 16-
19 November.

1. Vermeulen; GLORIA visit, Southampton
Oceanography Centre, 29 November - 05
December.

G. Wallace: Visits to Earth Data Lid,
Southampton, 03-04 May and 29-30 November.

9 MISCELLANEA

J. Bosch, M. Corcoran and [. O'Brien
successfully defended their PhD theses during the
year. The external examiners were, respectively,
P.H. Fowler FRS (University of Bristol), A.
Natta (Arcetri Observatory, Florence) and
P.W.JL. Brand (ROE, Edinburgh and Institute
for Astronomy, Edinburgh).

A.W.B. Jacob continued as General Secretary and
Member of Council of the European Geophysical
Society. In addition he was Co-Convenor of the
Symposium on “Global Seismology and Large
Scale Dynamics™ at the 20th General Assembly of
the European Geophysical Society in Hamburg
and was Chairman for one of the sessions.

L.O'C. Drury continued as Chairman of the
National Committee for Physics and as a member
of the Commission on Cosmic Rays of the
International Union of Pure and Applied Physics.

A. Thompson continued as Chairman of the
Royal Irish Academy Space Research Committee.

TP. Ray was elected Presidemt of the
Astronomical Science Group of Ireland. He also
continued as Secretary of the La Palma Advisory
Committee. In addition, he continued as a
member of the Infrared Space Observatory Time
Allocation Committee and as the DIAS
representative on the Mational Committee for
Astronomy.,

L. Elliott continued as a member of the Section for
Science and its Industrial Applications of the
Royal Dublin Society. He was appointed
chairman of a steering group for an RDS

Conference on “Science Centres for Ireland”™, to
be held in June 1996. He was also involved,
together with S. Gilheany (DCU), in a project for
the FEuropean Week for Scientific and
Technological Culture. Eleven young people
built "Swawhenge®, a replica of the Newgrange
alignment in bales of straw. The event was
filmed by RTE, at Newgrange, during the
autumnal equinox.

S. O'Sullivan (formerly of Queen’s University,
Belfast) joined the Star Formation Group in
September 1w work on shocked molecular
hydrogen emission in outflows from young stars.

A postdoctoral position, funded by Forbairt,
which became available duning the year has been
filled by C. Davis (formerly of the Royal
Observatory, Edinburgh and the Max Planck
Institute for Astronomy, Heidelberg). He will
begin work with the Star Formation Group in
January 1996,

A meeting on funding for the work on the Optical
Monitoring Camera (OMC) onboard the
INTEGRAL satellite was held between ESA's
Prodex agency and representatives of UCD and
DIAS, on 14 June at 10 Burlington Road.

On 21 September the third INTEGRAL OMC
consoriium progress meeting was held in the
Board Room at 10 Burlington Road.

Jointly with TCD, a Sophister option for
Astrophysics within the experimental physics
curriculum was developed. This started with the
third year in September. For DIAS, EJA.
Meurs, L.O'C. Drury, L. Norci and T.P. Ray were
involved in the preparations.

For the second time, a European-wide essay
competition for secondary school pupils was held,
under the sponsorship of the European Southern
all second-level schools in Ireland were notified.
Together with his teacher, the first prize winner
(Colm McLoughlin) went to ESO’s headquarters
near Munich for satellite link observations with
the ESO telescopes in Chile. The prizes were
presenied at a ceremony in 10 Burlington Road
on 01 November.

At Dunsink, EJ.A. Meurs and L. Norci provided
supervision for three final year physics students
rescarch projects. In addition, during the year,
two Transition Year pupils were given the
opportunity to take part in small research projects
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in astronomy. They worked at 5 Merrion Square,
supervised by E.J.A. Meurs.

Observing time on the Japanese X-ray satellite
ASCA was allocated for the work on IRAS
galaxies carried out at Dunsink.

On three occasions Dunsink Observatory
provided locations for TV and film productions,
including the European Songfestifal and an arts
college exam video about Hamilton.

As in previous years, certified statements of
Lighting-up Times were supplied to solicitors and
to the police. Information on sunrise and sunset
times were supplied to architects, to the Irish
Aviation Authority and to the Electricity Supply
Board.

10 PUBLICATIONS

10.1 Journals and other Refereed Publications

J. Bosch and J. Eisloffel: Effects of Partial
Decorvolution of the UHCRE Data on the
inferred r-process Contribution to Cosmic Ray
Abundances for 74 £2Z £ 86, Nuclear Instruments
and Methods in Physics Research, Vol A361, pp
342-348 (1995).

J. Bosch: Effects of considering Nuclear
Interactions between the UHCRE sample and the
Experimental Set-up on the Observed Cosmic Ray
Abundances for 7 2 74, Nuclear Instruments and
Methods in Physics Research, Vol A364, pp 354-
359 (1995).

G.F. Byme and A.W.B. Jacob with G.R. Keller et
al: A Fresh Look at the Lithosphere Underneath
Southern Kenya, EOS, Vol 76, pp 73-83 (1995).

J. Byme, D. O'Sullivan, L. Tommasino, and D.
Zhou: A New Method for the Rapid Evaluation of
£>1 Cosmic Ray Particles - Results from a
Measurements, Vol. 25, pp 471474 (1995).

D. Corcoran, T.P. Ray and P. Bastien: Optical

Outflows in the Vicinity of LkHalpha 198,
Astron. Astrophys., Vol 293, pp 550-558 (1995).

D. Corcoran and TP. Ray: Merbig-Haro
Outflows in the V380 Orionis Region, Astron.
Astrophys., Vol 301, pp 729-748 (1995).

L. O'C. Drury: UM Nuclei — Implications for
Acceleration Theory, Adv. Space. Res,, Vol 15,
pp 665-670 (1995).

L.O'C. Drury: Supernova remnant shocks, Adv
Space Res, Vol 15, p (8/94481 (1995).

L.O'C. Drury and AJ. Keane: Ultraheavy muclei
in the Galactic Cosmic Rays, Nuclear Physics B
(Proc Suppl), Vol 39A, p 165 (1995).

L.O'C. Drury, HJ. Voelk and E.G. Berezhko:
Existence and Interpretation of smooth cosmic-
ray dominated shock structures in supernova
remnants, Astron. Astrophys.Vol 299, p 222
(1995).

L.O'C. Drury: Particle acceleration in shocks,
Astrophys Space Science, Vol 233, pp 251-260
(1995).

F. Hauser, BM. O'Reilly, A.W.B. Jacob, P.M.
Shannon, J. Makris and U. Vogt: The Crusial
Structure of the Rockall Trough; Differential
Stretching withowt Underplating, ). Geophys.
Res., Vol 100, pp 4097-4116 (1995).

AW.B. Jacob, P.M. Shannon, J. Makris, F.
Hauser, U. Vogt and BM. O'Reilly: 4n
Overview of the Results of the RAPIDS Seismic
Project, North Atlantic, The Petroleum Geology
of Ireland's Offshore Basins (eds. P.F. Croker and
P.M. Shannon), The Geological Society, Special
Publication Nr. 93, pp 429-431 (1995).

A. J. Keane, D. O'Sullivan and A. Thompson:
Some Comments on the Investigation of Nuclear
and Electromagnetic Interactions of Relativistic
Ultra Heavy Cosmic Ray Nuclei in the Dublin-
ESTEC Experiment, Adv. Space. Res., Vol 15,
pp 671-674 (1995).

T. Kiang: The Cosmological Redshifi as
Indicators of Distance and Velocity, Irish Astron.
J.. Vol 22, pp 159-163 (1995).

P. Morris and M.D. Max: Magneric crustal
character in Central [reland. Geological Journal,
Vol 30, pp 49-67 (1995).

I. O'Brien: Non-Thermal Excitation of H, in
Molecular Clouds, Astrophys Space Science, Vol
233, pp 185-188 (1995).

B.M. O'Reilly, F. Hauser, A.W B. Jacob, P.M.
Shannon, J. Makris and U. Vogt: The transition
berween the Erris and the Rockall Basins: new
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evidence from wide-angle seismic dara,
Tectonophysics, Vol 241, pp 143-163 (1995).

B.M. O'Reilly, F. Hauser, A.W.B. Jacob, P.M.
Shannon, J. Makris and U. Vogt: The Erris and
Eastern Rockall Troughs:  Structural and
Sedimentological Development, The Petroleum
Geology of Ireland’s Offshore Basins (eds. P.F.
Croker and P.M. Shannon), The Geological
Society, Special Publication Nr. 93, pp 413-421
(1995).

D. O'Sullivan, A. Thompson, K.-P. Wenzel and
F. Jansen: Early Results from the Ultra Heavy
Cosmic Ray Experimeni, Adv. Space Res., Vol
15, pp 625-628 (1995).

D. O'Sullivan: Some recent Experiments using
Solid Srate Nuclear Track Detectors in Dublin,
Radiation Measurements, Vol. 25, pp 295-300
(1995).

T.P. Ray with CJ. Davis, . Mundt and J.
Eisloffel: Shocks in the L1551-IRS 5§ Outflow —
Optical and Near-Infrared Imaging, in “Shocks
in Astrophysics”, Astrophys. Space Sci., Vol
233, pp 51-54 (1995).

T.P. Ray with CJ. Davis, R. Mundt and J.
Eisloffel: Near-Infrared and Optical Imaging of
the L1551-IRS5 Region — The Imporiance of
Poorly Collimated Ounflows from Young Stars,
Astron. 1., Vol 110, pp 766-775 (1995),

T.P. Ray, Al Sargent, S.V.W. Beckwith, C.
Koresko and P. Kelly: Evidence for Dust Around
Post T Tauri Stars, Astrophys. J. (Letters), Vol
440, pp L89-L92 (1995).

P.W. Readman, B.M. O'Reilly, J.W.F. Edwards
and M.J. Sankey: A Gravity Map of Ireland and
Surrounding Waters, The Petroleum Geology of
Ircland's Offshore Basins (eds. P.F. Croker and
P.M. Shannon), The Geological Society, Special
Publication Nr. 93, pp 9-16 (1995),

5.C. Russell: Lithium Abundances in Delia Scuti
Stars and their Relationship with the Lithium Dip,
Ap.J., Vol 451, pp 747-757 (1995),

P.M. Shannon with P.F. Croker: The FPetroleum
Geology of Ireland’s Oddshore Basins: an
Introduction,  The Petroleum Geology of
Ireland’s Offshore Basins (eds. P.F. Croker and
P.M. Shannon), The Geological Society, Special
Publication Nr. 93, pp 1-8 (1995).
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P.M. Shannon, A.W.B. Jacob, J. Makris, B.M.
O'Reilly, F. Hauser and U. Vogt  Basin
Development and Petroleum Prospectivity of the
Rockall and Hatton Region, The Petroleum
Geology of Ireland’s Offshore Basins (eds. P.F.
Croker and P.M. Shannon), The Geological
Society, Special Publication Nr. 93, pp 435-457
(1995).

A. Thompson and D. O'Sullivan with F. Jansen
and K.-P. Wenzel: The Ultra Heavy Cosmic Ray
Data from the Dublin-ESTEC Experiment on
LDEF Satellite and a Halo Diffusion Model for
Cosmic Rays, Adv. Space. Res., Vol 15, pp 649-
458 (1995).

L.G. van Breda, G. Worall and D.C. Foster:
Profiles of the NaD and Mgh Multiplets in the
Solar Spectirum, Astron. Astrophys., Vol 304, pp
551-562 (1995).

10.2 Conference Proceedings

T.A. Blake, F.E. Murphy and P.W. Readman:
Seismicity patterns on a Passive Continental
Margin: Ireland, Annales Geophysicae, Vol 13,
p C133 (1995).

G.F. Byme and the KRISP Working Group: The
Crust and Upper Mantle in the region of the
southern Kenya Rifi, TERRA nova, Vol 7, Suppl.
1, p 55 (1995).

G.F. Byme, AW.B. Jacob and the KRISP
Working Group: The Structure of the Lower
Lithasphere in the region of the southern Kenya
Rift,  Annales Geophysicae, Vol 13, p C39
(1995).

G.F. Byme, C. Prodehl, A.W.B. Jacob and J.
Mechie: The Upper Mantle beneath the South-
Western Kenya Rift, Eos, Vol 76, p F608 (1995).

L.OC. Drury, P. Duffy and J. Kirk: Diffusive
Shock Acceleration in Dense and

lonized Media, Proc 24th ICRC (Rome), Vol 3,
Pp 217-220 (1995).

L.OC. Drury with K.G. McClements, R.O.
Dendy and P. Duffy: The excitation of ion
cyclotron harmonic waves in cosmic ray shock
precursors, Proc 24th ICRC (Rome), Vol 3, pp
281-284 (1995).

L.O'C. Drury with R.O. Dendy, R. Bingham and
A.R. Bell: Nonlinear plasma effects in cosmic
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ray shock precursors, Proc 24th ICRC (Rome),
Vol 3, pp 233-236 (1995).

A W.B. Jacob and G.F. Byme with C.S. Birt et al:
KRISP 94 - Crustal Structure of the Southern
Kenya Rifi and the Western Flank, ~Annales
Geophysicae, Vol 13, p C40 (1995).

A.W.B. Jacob, F. Hauser, BM. O'Reilly, P.W.
Readman, P.M. Shannon, J. Makris and U. Vogt:
The NE Atlantic Basins: results from Wide-angle
Profiles, Annales Geophysicae, Vol 13, p CI35
(1995).

AW.B. Jacob with R. Kind and M. Weber:
Global Seismology and Large Scale Dynamics,
Newsletter of the European Geophysical Society,
Nr. 55, p4 (1995).

A. ). Keane, D. O'Sullivan, A. Thompson and L.
O'C. Drury: Early Results from the Investigation
of Nuclear Fragmentation of Relativistic Ultra
Heavy Cosmic Ray Nuclei in the Dublin-ESTEC
Experiment, Proc. 24th Int. Cosmic Ray Conf.
(Rome), Vol 3, p 211 (1995).

F.E. Murphy, A. O'Mongain and COMBO
Working Group: Seismic Reflections from the
CMB and D~, Eos, Vol 76, p F403 (1995).

L. Norci with V.F. Polcaro, R.K. Manchanda, W.
Brinkmann, G. Kanbach, H. Mayer-
Hasselwander, H.D. Radacke, F. Giovannelli and
C. Rossii Jdentification of the CGRO Source
J2021+37 with the Open Cluster Berkeley 87,
Proc. 24th Int. Cosmic Ray Conf. (Rome), Vol 2,
pp 215-218 (1995).

0. Novak, C. Prodeh! and the KRISP Working
Group: Crustal Structure underneath the Chyulu
Hills area, southeastern Kenya, Annales
Geophysicae, Vol 13, p C44 (1995).

O. Novak, A.W.B. Jacob, JR.R. Ritter and C.
Prodehl: Chyulu Hills Voleanic Field, SE-Kemya:
results  from KRISP  Mulridisciplinary
Experiments, Eos, Vol 76, p F588 (1995).

P.W. Readman, T. Murphy, B.M. O'Reilly et al:
Marine Gravity west of lreland,  Annales
Geophysicae, Vol 13, p C126 (1995).

A. Thompson, D. O'Sullivan, L. O'C. Drury, A.
J. Keane and K.-P. Wenzel: Further Results from
the LDEF Ulira Heavy Cosmic Ray Experiment,

Proc. 24th Int. Cosmic Ray Conf. (Rome), Vol 2,
p 593 (1995).

10.3 Books, Theses and Sundry Publications

). Bosch: Relative Abundances of Cosmic Ray
Nuclei with Z 274, PhD Thesis, Trinity College,
Dublin University (1995).

M. Corcoran: Forbidden Emission Line Studies
of Herbig Ae/Be Stars, PhD Thesis, Trinity
College, Dublin University (1993).

l. Elliott and C. Emiliani: Varican Confusion,
Nature, Vol 375, p 530 (1995).

I. Elliott: Skynotes (a regular monthly article).
Technology Ireland, 1995,

AW.B. Jacob: COMBO: an Update,
International Seismological Observing Period
Mewsletter Nr. 6, p 5 (1995).

AWB. Jacob and P.M. Shannon: [reland’s
western Offshore Basins and the development of
the northeastern Atlantic, The Irish Scientist, Nr.
3, p 51 (1995).

A.W.B. Jacob and T.A. Blake with A.B. Walker
et al:  Rapid Transfrontier Seismic Data
Exchange Network (Transfrontier  Group),.
British Geological Survey Technical Report
WL/9528, Global Seismology Series, 140 pp
(1995).

I. O'Brien: Non-LTE Excitation of H, in
Molecular Clouds, PhD Thesis, Trinity College,
Dublin University (1995).

P.W. Readman with P. Denny, C. Brown and the
VARNET Working Group: VARNET Project
1995 Magnetotelluric Fieldwork,
Communications of the Dublin Institute for
Advanced Studies, Series D, Geophysical Bulletin
Nr. 47, 14 pp (19935).










INSTITIUID ARD-LEINN BHAILE ATHA CLIATH
(Dublin Institute for Advanced Studies)

Financial Statements for year ended 31 December 1995.

GENERAL

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

Its functions include the provision of facilities for the furtherance of advanced studies and the conduct of research in
specialised branches of knowledge
It comprises three Schools - Celtic Studies, Theoretical Physics and Cosmic Physics.

ACCOUNTING POLICIES
L

The accounts have been prepared under the historical cost convention.

2_Oircachtas Grants
Income shown in the Accounts under this heading is the actual cash received in the period of the Account

1. Fixed Assets

Fixed Assets comprise the furniture, equipment, computers and motor vehicles of the Institute and are shown at cost
less accumulated depreciation. The rates of depreciation, calculated on a straight line basis, are as follows :-

Fumniture and Equipment 10%%
Computers 25%
Motor Vehicles 25%

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

4. Capital Reserve
The capital reserve comprises income allocated for the purchase of fixed assets. It is written down in line with the
depreciation of the related assets.

2. Library

Expenditure on library books and materials is charged to the Income and Expenditure Account. The value of such
books and materials is estimated at £995,498, based on a 1994 valuation.

5. Publicati

Expelndihntunpublimimsisnﬁmmoﬁinlh:m in which it is incurred. The estimated value of such
publications on hand at 31 December 1995 was £821,544.

1._Superannuation
All superannuation benefits to or in respect of employees of the Institute under its superannuation schemes are

m-:munff:rmu in the year of payment. Contributions in respect of these schemes are netted against salaries
charged in the Account. No provision is made in these accounts for future benefits,
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Financial Statements for year ended 31 December 1995.

Income and Expenditure Account

MNotes 1995 1994
£ £

Income
Qireachtas Grant 2,840,000 2,776,000
Sales of Publications 33,242 37,516
Celtic Studies Fees 8421 6,561
School of Theoretical Physics 1 29,067 41,766
School of Cosmic Physics | 225,746 325477
Miscellaneous 7 29,600 52,659

3,166,076 3,239,979
Transfer (to)/from Capital Account 3 (279,134) (44,890)

2,886,942 3,195,089
Expenditure
School of Celtic Studies 654,530 658,051
School of Theoretical Physics 415,170 386,051
School of Cosmic Physics 1,345,128 1,346,861
Administration 854 317 714,710

3,269,142 3,105,673
Surplus (Deficit) for year (3I82,200) 89,416
Balance at 1 January 525,410 435,994
Balance at 31 December 1995 143,210 525410

The Accounting Policies and notes 1 to 8 form part of these financial statements.

DI:IN;-I.. i

CHAIRMAN - COUNCIL OF TH STITUTE




INSTITIUID ARD-LEINN BHAILE ATHA CLIATH
(Dublin Institute for Advanced Studies)

Financial Statements for year ended 31 December 1995.

Balance Sheet as at 31 December 1995

Notes 1995 1994
£ £
Assets
Fixed Assets 2 535975 256,841
Current Assets:
Cash on Hands and at Bank 473,729 T19,674
Debtors and Prepayments 29, 460 32,127
Total Assets 1,039,164 1,008,642
Less Liabilities
reditons - A falling due withi
Creditors and Accruals 187,152 119,010
Research Programmes and Fees 1 129,075 60,369
Lease obligations t 4614 4,614
e falling d
Funds 4 33,947 32,593
Lease obligations & 5.191 9,805
Total Liabilities 359,979 226,391
Net Assets 679,185 782,251
_——— S —

Financed by:
Sur;rtu.s Income and Expenditure Account 143,210 525410
Capital Reserve 3 535,975 256,841

Lol 679,185 782,251

The Accounting Policies and notes 1 1o 8 form part of these Ninancial statements.

T Al ”#a
CHAIRMAN - COUNCIL OF THE TUTE
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Cash Flow Statement

Notes 1995 1994
£ £

Operating Activities
Surplus (Deficit) per Income & Expenditure (382,200) £9416
Adjustment for Non-Operating [tems
Interest (20.299) (50,335)
Profit'Loss on Disposal 589 0
Movement on Capital Account 279,134 44,890
Adjustment for Non-Cash Items
Depreciation 107,662 96,820
Decrease/(increase) in debtors 2,667 2,868
Increase/{decrease) in creditors/funds 64,882 158
Increase/{decrease) in research programmes and fees 68,706 4,804
Net Cash Flow from Operating Actlivities 121,141 188,621
—_ — e _———

Returns on Investments and Servicing of Finance

Interest 20,299 50335

Investing Activities

Purchase of Fixed Assets 2 (387,385) (141,710)

Net Cash Inflow(Outflow) (245,945) 97,246
—_—

Analysis of Movement in Cash and Cash Equivalents

Balance at | January 719,674 622,428

Net Cash Flow (245,945) 97,246

Balance at 31 December 473,719 T19,674

———— —_—————————
















DUBLIN INSTITUTE FOR ADVANCED STUDIES
REPORT OF THE COMPTROLLER AND AUDITOR GENERAL
I have audited the financial statements on pages 2t09.
Responsibilities of the C ouncil and of the Comptroller and Auditor General

The accounting responsibilities of the council of the Institute are set out in the Statement of
Responsibilities of the C ouncil on page 1. It is my responsibility, under section 28(3) of the
Institute for Advanced Studies Act, 1940 to audit the financial statements presented to me by the
council and to report on them. As the result of my audit I form an independent opinion on the
financial statements.

Basis of Opinion

In the exercise of my function as Comptroller and Auditor General, I plan and perform my audit
in a way which takes account of the special considerations which attach to State bodies in
relation to their management and operation.

An audit includes examination, on a test basis, of evidence relevant to the amounts and
disclosures in the financial statements. It also includes an assessment of the significant estimates
and judgments made in the preparation of the financial statements, and of whether the accounting
policies are appropriate, consistently applied and adequately disclosed.

My audit was conducted in accordance with auditing standards which embrace the standards
issued by the Auditing Practices Board and in order to provide sufficient evidence to give
reasonable assurance that the financial statements are free from material misstatement whether
caused by fraud or other irregularity or error. | obtained all the information and explanations that
I required to enable me to fulfil my function as Comptroller and Auditor General and in forming
my opinion, I also evaluated the overall adequacy of the presentation of information in the
financial statements.

Opinion

In my opinion, proper books of account have been kept by the council and the financial
statements, which are in agreement with them give a true and fair view of the state of the affairs

of the Institute at 31 December 1995 and of its income and expenditure and cash flow for the
year then ended.

g_c | f-a_/ff

Comptroller and Auditor General
L November 1996



