





Dublin Institute for Advanced Studies

Summary of the Annual Report of the Work of the
Constituent Schools for the year ended 31 December 1994

School of Celtic Studies

The School of Celtic Studies continued its work on
manuscript  cataloguing, text  editing and
bibliography. Its most significant publication was
Brian O Culv's edition of Abidil Gaoidheilge &
caiticiosma by Sein O Ceamaigh. The original
appeared in 1571 and was the first book in Irish to
have been published in Ireland. 1t was a first for the
School also in that, as befitted this important Irish
incunabulum, an exact facsimile of the original was
digitally reproduced and printed opposite the edited
text. Pidraig de Brin and Michelle O Riordan
contributed substantially to the preparation of the
volume.

The annual TIOMOL and statutory public lecture
were the main public events organized by the
School in 1994,

School of Theoretical Physics

Forty-one research workers from the universities or
other institutes of research or higher education
{mainly in Ireland) were admitted 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; thirty-six seminars were held at DIAS
and joint seminars with other third level institutions
ook place. Members of the School gave fifteen
lectures in Ireland. The statutory public lecture
was given at Trinity College Dublin by Professor
JL.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 joumals and
conference proceedings, and they participated in
forty conferences abroad.

School of Cosmic Physics

The research activities of the Cosmic Ray Section
fall into a few main areas. In theoretical studies of

shocks, jets and other aspects of astrophysical gas
dynamics some of the more significant results were
the suggestion of a mew and wvery natural
explanation for the anomalous line ratios seen in
shock-excited molecular hydrogen spectra from star
formation regions, a simple explanation for why
supernova remnant shocks do not become cosmic
ray dominated and progress in the numerical
modelling of stellar jets with cooling. Preparations
for the launch of the Infrared Space Observatory
continued, and Institute staff assisted with ground
based calibration measurements and the writing of
software systems for the photometer (ISOPHOT).
Muclear track detector studies continued to be
dominated by the problems in the analysis of the
Ultraheavy Cosmic Ray Experiment, although with
an interesting spin-off in the area of dosimetry at
aviation altitudes. In observational studies of star
formation suggestive spectroscopic evidence was
found for the existence of discs around Herbig
Ae/Be stars and also for residual dust around post T
Tauri stars,

The main thrust of the Geophysics Section research
continues to be in seismology and in studies of the
earth's gravity field. These two fields are often
complimentary because structures usually have both
seismic and gravity signatures which can be
correlated. Major seismic fieldwork took place in
Kenya early in the year when the Section took part
in an international experiment to study the southern
Kenya Rift Results of an carlier phase were
published during the year too. Important results
from the RAPIDS project were also published for
the northeasten Atlantic where a new model
explains the development of the basins with a
mechanism radically different from thar previoushy
postulated by other research groups. COMBO, a
controlled source study of the carth's core-mantle
boundary was delayed, at a late stage, after most of
the preparations had been completed. However,
work has begun using other sources in the
considerably, with increasing use being made of
in more detail onshore and on a less-detailed, but
broader sweep, offshore. In both cases, seismic and
gravity data have been combined.

The Astronomy Section experienced a time of
change during 1994. After an interval of eighteen
months, E.JA. Meurs took up office as the new
Senior Professor and head of Dunsink Observatory.
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School of Celtic Studies

1994

1.4 Visiting Senior Professor

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

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 (1952)

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 Chicago
(1989)

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

Professor Donald MacAulay, University of Glasgow
(1989)

Professor Toshitsugu Matsuoka, Hosei University,
Tokyo (1991)

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

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

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

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

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

Professor R. 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 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
the scholars’ own institutions, or the major
public libraries in Dublin, lack.)

Jacqueline Borsje (Free University of Amsterdam)

Dr Melita Cataldi (University of Turin)

Prof Dr Johan Corthals (Universitit Hamburg)

Dr Ann Dooley (University of Toronto)

Clara Ferranti (University of Macerata)

Inge Genee (University of Amsterdam)

Professor Eric P. Hamp (University of Chicago)

Gisbert Hemprich (University of Freiburg)

Dr Rolf Kodderitzsch (Universitat Bonn)

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

Setsuko Mori McElwain (Bunkyo Colleges, Tokyo)

Toshi Matsuoka (Hosei University, Tokye)

Ann Mulkern (University of Minnesota)

Annette Pehnt (University of Freiburg)

Dr Nancy Stenson (University of Minnesota)

Dr Olivier Szerwiniack (Institut de Recherche et
d’Histoire des Textes, Paris)

Christophe Vielle (Catholic University of Louvain)

2 Research

During 1994 research for publication continued in
the fields of manuscript studies, bibliography, medi-
cal texts, Early Modern Irish verse, lexicography.
Editorial /supervisory work was done for projects
undertaken by members of stafl and research schol-
ars, as well as outside scholars (see below), in the
areas of Irish and Scottish Gaelic dialect studies and
various other projects of the School's statutory pub-
lishing range.

2.1 Primary project areas

e P. de Brin worked on the second edi-
tion of volume Il of the Catalogue of
Irish manuscripts in the British Musewm
Manuscript studies continued, under the
direction of Pidraig de Brin, on the Catalogue
of Irish manuseripts in the National Library
of Ireland (Pidraig O Machdin); on the
Catalogue of the Gaelic manuscripts of Scotl-
land (Ronald Black); on the Catalogue
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of Irish manuscripts in the Falvey Memo-
rial Library, Villanova Universty, Penn-
sylvania (W. J. Mahon); on Cldr ldmh.
seribhinni Gaeilge Choldiste Ollscoile Chor-
cai- cnuasach an Phaoraigh agus cnuasaigh
eile (B. O Conchiiir). Aocibheann Nic Dhonn-
chadha continued work on cataloguing medi-
cal manuscripts in Trinity College Dublin.

« Bibliographical work was continued by Rolf
Baumgarten on the (data base) Bibhogre-
phy of Irish linguistics and literature. Sedn
¢ Cearnaigh (Research Scholar) continued
work on his Bibliography of the printed mate-
rial in the Jrish language 1571-1700, for pub-
lication in the Bibliographical studies series
{General editor: R. Baumgarten).

s Fergus Kelly continued work on his mono-
graph Early Irish farming: the evidence of the
law-tezts, for publication in the Early [rish
law series (General editor: F. Kelly).

2.2 Other research and editing

Work intended for publication by the School was
continued by Sein O Suilleabhdin on an edition of
Risdeard Pluincéad's Latin-Irish dictionary (1662);
Brian O Cuiv (Professor Emeritus) on the catalogue
of Irish manuscripts in the Bodleian Library Oxford;
Padraig de Brin on the preparation for publica-
tion of Scriptural instruciion in the vernacular: the
Irish Society and its teachers, 1818-1827, and (with
Pidraig O Machiin and T. Matsuoka) on indexes
for the proposed reprint of Jrish grammatical tracts
(ed. O. Bergin); Mairin Ni Dhonnchadha on (the
background to) Cdin Adomndin

Editorial fsupervisory work towards publication by
the School was done by Mairtin O Murchi on the
Survey of Gaelic dialects of Scotland (ed. Cathair
O Dochartaigh); Proinsias Mac Cana on Gereinl
uab Erbin (ed. R. L. Thomson); Pidraig de Brin
on The spiritual rose (ed. Malachy McKenna);
he also directed the editing/typesetting of Asbidil
Gaoidheilge & caiticiosma (ed. Brian o Cuiv); Rolf
Baumgarten on Studies in Welsh word formation
(Stefan Zimmer); Mdirin Ni Dhonnchadha (Chiel
Editor) on various manuscripts submitted for pub-
lication, and as a member of the Editorial Subcom-
mittee; Pidraig O Machiin assisted with the gen-
eral publishing programme.

Other research:

Proinsias Mac Cana on the history of Welsh syntax,
to be published jointly with T. Arwyn Watkins, and

on a number of Insular Celtic lexical items and syn-
tactic structures with reflexes in British and Irish.
Rolf Baumgarten on aspects of Early Irish syn-
tax. Aoibheann Nic Dhonnchadha on Early Mod-
ern Irish medical writings. Pidraig O Machdin on
Early Modern Irish verse. Sean Ua Siilleabhain for
an essay on folk survivals of paganism. Mairin Ni
Dhonnchadha on women's history in Ireland.
Brian O Cuiv on material for publication by Brepols
in a volume on Irish apocrypha.

2.3 Research Scholars’' work

Brian O Curndin continued work on Gnéithe de
Ghaeilge Chonamara. Brian O Cathdin worked
on Scéalta Joe Mhdirtin Ui Fhlaithearia: icanga
agus béaloideas Inis Oirr. Dorothee Tratnik com-
pleted her work on Filfocht Chonchdir MAdistir Ui
FRiorddin; she did fieldwork on the vocabulary of the
Irish of Cape Clear as part of a comparative study
of the vocabulary of Munster dialects.

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 Pidraig 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 1994:

s Aibidil Gaoidheilge & cailiciosma: Sedn o
Cearnaigh's Irish primer of religion, published
in 1571, ed. Brian O Cuiv. 1994. x + 246 pp.
ISEN 1-85500-163-2. Ir£15.
Edition, having facsimile of original work on fac-

ing pages, with introduction, notes, and full glos-
sary, of the first Irish book printed in Dublin; also
including reproduction and edition of the unique
broadsheet printing in Dublin in 1571 of the poem
Tuar feirge foighide Dhé by Pilib (Bocht) mac
Cuinn Chrosaigh (O hUiginn).

e Scéala Scoil an Léinn Cheiltigh : Newsletter of
the School of Celtic Studies, ed. Rolf Baum-
garten. No. 7, October 1994. 29 pp. ISSN
0T90-9853. Free.

"
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Contains inter alis s programmatic essay by
Donnchadh O Corrdin, entitled ‘Early Irish his-
tory: some debatable points’, and ‘Irish studies
theses 1993 by the Editor.

o Betha Colaim Chille / Life of Colum-
cille, compiled by Maghnas O Domhnaill in
1532: edited and translated frem manuscripl
Rawlinson B 514 in the Bodleian Library,
Ozford, with introduction, glossary, noles,
and indezes, by A. O'Kelleher and G. Schoep-
perle. 1994 (orig. publ. in 1918 by Univer-
sity of lllinois). Ixxviii + 516 pp., pl. ISBN
1-85500-173-X. Ir£30.

e Schoel of Celtic Studies: Publicalions in
Celtic Studies, Catalogue 1893/1884 / Scoil
an Léinn Cheiltigh: Foilseachdin sa Léann
Ceilteach, Cataldg 1993/1954. 54 pp.

The [ollowing publications of the School were
reprinted: A grammar of Middle Welsh (D. Simon
Evans; Catalogue no. H 2.0); Tdin bd Fraich (Woll-
gang Meid; no. F 5.22) ; An inlreduction fe Jrish
syllabic poetry (Eleanor Knott; no. F 3.2).

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, Combhar, An Sacl, Slégadh, etc.
Exhibitions of the School's publications were set up
at the International Conference on Language in Ire-
land (University of Ulster at Jordanstown), 22-24
June 1984, by Siobhin Ni Laocire, and in Univer-
sity College Galway, 26-30 Seplember 1994, by Rolf
Baumgarien.

The number of books sold during 1994 was 5175.
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 4818 for 1993, 4755
for 1992, 4844 for 1991, 4533 for 1990. The ca.
900 copies of the Newsletter that have since 1987
becn annually distributed world-wide have not been
taken into consideration. The following chart is a
projection of the above figures.

1994
1993
1892
1891
1990

r T T T T T 1
o 1000 2000 3000 4000 5000 6000

5 Library

Acquisitions policy, under the direction of Siobhdin
Ni Laoire (Academic Librarian), was directed
towards strengthening coverage in the subject arcas
relevant to the research needs of the School. Bind-
ing of periodicals and treatment of older materi-
als continued. The pilot computerised catalogu-
ing project was completed with the professional
assistance of Eunice Delaney, and a programme
of current and retrospective cataloguing was put
in train using the Heritage Library Management
System. Additional services to members of the
School included accession lists, inter-library loans
and bibliographic searching. Visiting scholars were
provided with library services.

6 Events

6.1 Lectures

» The Statutory Public Lecture for the year
1994 was delivered by Thomas O'Loughlin
(School of Celtic Studies), on 25 Novem-
ber 1994, at University College Dublin, enti-
tled ‘The view from lona: Adomnédn's mental
maps’.

6.2 Annual Symposium /Tiondél 1994

The Annual Symposium/Tiondél was held on 25-26
November, incorporating as a key fealure the Stalu-
tory Public Lecture. In addition, the following
papers were read:

* Roibeird O hUrdail (University College
Cork): ‘Interlingual morphemic blending (a
case from Cléire) and thoughts on Irish-
English language-contact’.

o Aidan Breen (School of Celtic Studies) and
Dan MecCarthy (Trinity College Dublin): *An
unusual annalistic entry for 1055: an Irish
observation of the Crab Nebula?'.
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e Mairtin O Briain (Coldiste na hOllscaile,
Gaillimh): ‘Loscadh agus luaith le sruth [ Cor-
pus iuris Hibernici 285.21-2)".

« Eoghan Mac Einri (University of Uppsala)
and Ciardn O Duibhin (Queen's University
Belfast): ‘A computer database for the Lin-
guistic atlas and survey of Irish dialects)".

e Art Hughes (Queen's University Belfast):
‘Ulster negative char from Old Irish nicon ro
rather than a Seottish import: synchronic car-
tographic evidence for a fundamental Middle
Irish split'.

e Micheil Mac Craith (Coldiste na hOllscoile,
Gaillimh): ‘A Bhean chridhe chompdnta: frea-
gra fileata Eochaidh Ui Eodhasa’.

e Dénall O Baoill (Institidid Teangeolaiochta
Eireann): ‘Fuaimnii na Gaeilge agus réamhra
IGT I'.

» Johan Corthals (Universitat
‘Immathehor nAdilella 7 Airt'.

Hamburg):

7 Qutside activities and contri-
butions to scholarship

7.1 Activities

Lectures were delivered by:

Siobhdn Ni Laoire, ‘Broadcast News: a stylistic
analysis of news reports on Raidid na Gaeltachta',
International Conference on Language in Ireland,
University of Ulster at Jordanstown (June); by
Mairin Ni Dhonnchadha, “The feudal lord and his
professional poet: a changing gender discourse’,
First Conference of Irish Studies at University of
Notre Dame, Indiana (April); ‘Gaelic literary tradi-
tion and the professional poet’, Canadian Associa-
tion of Irish Studies, Erindale College Mississauga,
Ontario (May).

Malachy McKenna gave an M.Phil. course on "Gen-
erative phonology and morphology’, Center for Lan-
guage and Communication Studies, Trinity College
Dublin.

Proinsias Mac Cana acted as External Examiner at
the Department of Angloe-Saxon, Norse, and Celtie,
University of Cambridge (June); he was elected
an Honorary Foreign Member of the Royal Gus-
tavus Adolphus Academy, Sweden (July). Malachy
MecKenna acted as External Examiner in Irish Stud-
ies, New University of Ulster.

Brian O Cuiv acted as chairman at the symposium
(11 March 1994) on ‘Bocaccio’s Decameron: from
Florence to Kerry’, held in the Royal Dublin Soci-
ety under the auspices of Istituto Italiano di Cul-
tura, and gave an opening address entitled ‘A trib-
ute to the memory of James Stewart'. He delivered
a lecture entitled ‘A millenium of Irish linguistic
tradition’ at the Department of Celtic Languages
and Literatures of Harvard University (14 October
1994).

Lectures by Research Scholars included Caocimhin
Breatnach, 'Cath Fionntrigha', Léachtai Cholm
Cille 25, Din Chaoin (March 1994); ‘Oidheadh
Chloinne Uisnigh ?’, First International Confer-
ence on the Ulster Cycle Tales, Belfast and Emain
Macha (April 1994), and Eighth Irish Conference
of Medievalists, Maynooth (June 1994). Brian
O Cathdin, ‘Scéalaiocht Arann’ at a seminar orga-
nized by Iontaobhas na nOilein (Eire) in Arainn
(1 May 1994); he attended and moderated a ses
sion of the conference ‘(Re)Oralisierung’ organised
by Hildegard Tristram at the University of Freiburg
(23-25 June 1994). Dorothee Tratnik, ‘Fearg Dé ar
phobal na nGael’, at the conference ‘Litriocht agus
cultir na Nua-Ghaeilge', University College Galway
(October 1994).

7.2 Scholarly publications

Mairtin O Murchi, ‘Celtic Studies, Dublin School
of’, The encyclopedia of language and linguistics,
ed. R. E. Asher et al. (Pergamon Press, 1894)
2.495-6. Proinsias Mac Cana, Co-editor of Eriu
45; “The historical present and the verb “to be™’,
Eriuw 45 (1994) 127-50; ‘Y canu mawl yn Iwerd-
don’, Llén Cymru 18, 38-52; ‘Daithi O hUaithne’,
Déithi O AUaithne: cuimhni cairde, eag. P. Mac
Aonghusa agus Tomés de Bhaldraithe (Baile Atha
Cliath) 9-30; review of Daithi O hOgdin, Myth,
legend and romance: an encyclopedia of the Irish
folk tradition (London, 1990), Béaloidess 60/61
(1992/93) 307-10; his Celtic mythology was pub-
lished in Hungarian translation. Folf Baumgarten,
Co-editor of Eriu 45; ‘Cr(a)ide hé... and the Early
Irish copula sentence’, Eriu 45 (1994) 121-6. Mairin
Ni Dhonnchadha, ‘“Two female lovers’, Eriw 45
(1994) 113-19. Sein Ua Stilleabhdin, ‘Gacilge na
Mumhan', Stair na Gaeilge in omds do Phddraig
O Fiannachta, eag. Kim McCone et al. (Maigh
Nuad) 479-538. Michelle O Riordan, ¢ “Political
poems” in the seventeenth-century crisis’, Freland,
from Independence to Occupation 1641-1660, ed.
Jane Ohlmeyer (Cambridge) 112-27.
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Annual Report of the Governing Board of
udiu&lﬂmuﬁbﬂlﬂi-cdwhdﬂihm
of 16 February 1996.

1 Staff, Scholars and Associates

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

Lisramian: Position Vacant

SECRETARY: M. Matthews

EMERITI PROFESSORS: John L. Synge, James R.
McConnell '

ScHoLARs: G. da Costa (Brazil), C. Ford
(England), S. Hughes (Ireland) to 31 May,
D.J. O'Connor (Ireland), M. Rakowski
(U5.A.) from 1 July. :

PostpocToraL FeLLows: F. Krahe (Ger-
‘many), N. O'Connell (Ireland) to 30

September, C. Stephens (England) to 14

Pyrar
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2 General

A group of twenty eight students and two
lecturers from the University of Groningen in
the Netherlands visited the school on 17 May.
They listened to lectures by Professors from both
the School of Theoretical Physics and the School
of Cosmic Physics on the different aspects of
research carried out at the Institute. After lunch
they visited Dunsink Observatory.

3 Research and Study

3.1 Theoretical Particle Physics

The work of Prof. L. O'Raifeartaigh on
the exhaustivity of canonical reductions of Wess-
Zumino theories initiated in the previous year
was continued in collaboration with Prof. W.
MeGlinn and Dr. G. da Costa and the results
were strengthened, leaving only a small margin
hmmlmdm pmh:ltm
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Dr. C. Stephens collaborated with Dr. DJ. 3.4 Quantum Theory -EQ“~H '

O'Connor on the project “Crossover Behaviour tronics
in Field Theory "(Human Capital and Mobility ] ; iy '
Project ERB 4001GT930823). With M. van Ei- Dr. T. Garavaglia carried out research on
jek (Amsterdam) they showed how to calculate quasi-invariants for non-linear quantum oscilla-
the critical temperature and critical amplitudes tors. SR '
in relativistic A¢*- theory. With F. Freire (Hei- ek AR
delberg) they completed an investigation of the 3.5 General Relativity and Gravitation
specific heat in a film geometry. With A. Bray . ilite an il
(Manchester), they completed work on dimen- :

sional crossover in the N — oo limit of an O(N)

model. They made good progress in developing

a field-theoretic renormalization group capable of

exhibiting the cross-over between first-order and

second-order phase transitions.

In addition to his collaboration with Dr. C.
Stephens, Dr. D.J. O'Connor worked on topo-
logical field theories. With C. Nash (Maynooth),
he worked on Ray-Singer Torsion on lens spaces
and BRST quantization on product spaces.

3.2 Classical Statistical Mechanics

The work of Prof. J.T. Lewis on Large Devi-
ation Theory continued in collaboration with Dr.
C.-E. Pfister and Dr. W.G. Sullivan. The new
proof of the equivalence of ensembles ced
at the Advanced Research
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Dr. J. Burzlaff continued his study of ex-
tended objects. With A. Chakrabarti and D.H.
Tchrakian, vortices were found and studied in
a generalised Abelian Higgs model. With F. Ab-
delwahid he investigated the scattering process of
vorlices in superconductors. Furthermore, with
K. Arthur, the energy-momentum tensor for op-

Dr. M. Golden worked on linear viscoelastic
boundary value problems where the boundary
regions vary in time.

Dr. P. Lynch investigated numerical tech-
niques for use in numerical weather prediction
and their application to operational forecasting.

Dr. O Sé researched statistical process
control and computer simulation.

Mr. R. Russell worked with the other mem-
bers of the Dublin Applied Probability Group
(DAPG) on applications of large deviations to
queueing theory, mainly writing fast computer
simulations to verify theoretical work, and im-
proving methods of estimating large deviation

properties from data. He collaborated with A.
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-06:

-07:

N.G. Durrielp, J.T. Lewis, N. O°
CoxniiL, R. Russell, & F. TooMEY:
Statistical issues raised by the Bellcore data.
N.G. DurrigLp, J.T. Lewis, N. O
ConneLL, R. Russery, & F. ToomEey:
The entropy of an arrivals process : a tool
for estimating QoS parameters in ATM traf-
ﬂc' - P &

. N.G. DUFFIELD, & N. O’CoNNELL: Large

deviations for arrivals, departures and over-
flow in some queues of interacting traffic.

. C. FoRrD: Multi-scale renormalisation

group improvement of the effective poten-
tial

iy I b'Gnunlu: Branching and inference

in population genetics.

D.D. Borvich, & N.G. DUFFIELD: Large
deviations, the shape of the loss curve, and
economies of scale in large multiplexers.

:H.C!_’Goamm: Large deviations in

queueing networks. i

: R. RusserL, & A.G. WHITE:  Entropy

and general equilibrium : an approach to

. F. Toomey: Queue length distribution
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5 Seminars, Review Lectures, Se-
ries, Courses

mwﬂﬂmdpﬁnﬂnﬂm
were given at DIAS-STP throughout the year, by
members or visitors; as in previous years these
were attended by members of staff and students
from the universitites and other third level and
research institutes in the Dublin Area, and by
nunbmd‘lhlﬂelhﬂcnhmhﬂlﬂ“&

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

lemm

The statutory puhhhﬂmuhﬂd En-

tropy : from the steam engine to the information

b,hqr was delivered by Prof. J.T. Iuwl-nl!
December in Trinity College Dublin. !

Eﬂmﬂwmwu
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Prof. W. Skrypnik ﬂ'hl'] Gibbs states
of one- and two- - systems
ﬂmmumw
type interactions

Mr. M. &mm!‘l-.m}m
deviations and the Csizar projection

Mr. F. Toomey Queues in finite buffers

e Prof. D. Wilkie (Watson and Sons,

London) Risk theory

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

Ireland

Prof. 1. Barashenkov (Capetown) Non
relativistic Chern-Simons solitons

Prof. F. Brandt (Amsterdam) The BV-

antibracket cohomology and Noether's
theorem

Dr. J. W{m]mm
for 90° vortex-vortex scattering

Dr. G. dlcmﬂnnuhm“d}-m

m%mm.
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Dr. P. Lynch (Met. Service) ermdlu:
marvellous forecast (Bergen, Norway)

Prof. P. McGill (U.C. Irvine) Path prop-
erties in supercritical branching (Chapel
Hill, North Carolina) Poursuite aléatoire
(Luminy)

Dr. C. Nash (Maynooth) Combinatarial
formulation of topological quantum field
theories (Karlsruhe)

Dr. O Sé (Carlow, R.T.C.) Graph theory
and combinatorial mathematics (Flens-
burg, Germany)

Dr. N. O'Connell The genealogy of
branching processes and the age of our
most recent commeon ancestor ( Minneapo-
lis) Large deviations and overflow proba-
lis) Genealogical processes (ICMS, Lu-
miny) Statistical issues raised by the Bell-
core data {Can*ndp] Overflow proba-

Dr. D.J. O'Connor Crossover in field the-
u:rnﬁ Whhhmm
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tique *, Paris, 27-28 January; 11th. UK
Teletraffic Symposium, Cambridge, 23-
25 March; IEE, London, 11-12 May;
STATMECH-10, King's College, London,
25-27 May; ATM Networks Workshop,
Bradford, 4-7 July; QCM 1994 : In-
ternational Workshop on Qullumﬂum-
munications, Nottingham, 12-15 July;
EPFL, Lausanne, 15 August - 3 Septem-
ber: EXPLOIT Workshop, Basel, 13-16
September; Cambridge and Queen Mary
and Westfield College, London, 16-18
November; Various Institutions, Stock-
holm, 21-25 November; ACTS and ES-
PRIT projects, Budapest, 30 November - 4
December; Stochastic Networks Workshop
'04, Cambridge, 15-17 December.

L. O'RAIFEARTAIGH: Member of selection com-
mittee for Wigner-Medal for contributions
to Group Theory in Physics, awarded to
V. Kac and L. Moody at Cwl-'uun on
Group Theoretical Methods in Physics,
(Osaka, Japan, July; Workshop on Quan-
ms;m NnMn&m




of Theo : IPI e

bn.nfnm TInstitute for Physics, Am-
‘sterdam, 2-19 May; International Bogoli-
‘ubov Symposium, Dubna, Russia, 13 Au-
gust - 9 September; University of Bris-
tol, mm«;mmmum

DR. M. Rakowskl: University of Amsterdam,
28 July - 11 August; Harvard, Northeast-
ern, lllinois at Chicago, Oklahoma, UC
 Berkeley, HGSunhupndﬂGDni-

Ilm 2.27 nm-

the year, 30-31 March and 20 1|
attendance mnmmn
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o Pref. p m{“]w F. Holland (U.C.C.) 31 Marc
“and w B. Hu (Maryland) 20 May - 1.

S. Jacka (Warwick) 9-10 June,

I. Lestie (Cambridge) whh

e Dr. E. Gath (Univ. Limerick) Periodic
orbits of area-preserving polynomial maps
e Dr. M. Meere (UCG) Some moving
e Dr. T. Murphy (TCD) Absolute entropy
o Prof. A. Solomon (Open Univ.) A no-
go result for a generalized exponential
function
Software Demonstration:
e Prof. P. Quinlan (UCC) Easytrim : a com-
mwhmmu
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P. Upton (Oxford) 15-30 January. the SL(2,R) . «d o
by vect i

9 Publications

9.1 Books
9.2 Communications of the Dublin Insti-
tute for Advanced Studies, Series A (The-
ical Physics) B
None published.

9.3 Contributions to periodical and other
publications

N.G. Duffield, J.T. Lewis, N. O'Connell, R.
Russell, & F. Toomey: Statistical issues
raised by the Bellcore data. Proceedings of
the Eleventh UK Teletraffic Sympaosium,

March 1994.

N.G. Duffield, J.T. Lewis, N. O'Connell, R.
Russell, & F. Toomey: opy of




MMD D'Eﬂﬂl' Lﬂim#l'.l
Upton: Correlation functions on cylinders.
~ Phys. Rev. Lett. T3(1994)1742-1745.

F. ‘.H-En, D 'ﬂ’cmnt & C.R. Stephens: Di-
‘mensional crossover and finite size scaling

~ below T.. J. Stat. Phys. ﬂ{lﬂﬂ!li—ﬂ&

M.A. van Eijck, D. 0'Connor, & C.R. Stephens:
Environmentally ﬁmdlr renormalization

. mimtu temperature field theory
> on e
u:r. IHH
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Annual Report of the Governing Board
of School of Cosmic Physics for the year
ending 31 December 1994 adopted at its
meeting of 1 February 1996.

| Staff, Scholars and Associates

SENIOR PROFESSORS:A.W.B.Jacob (Director),
EJ.A. Meurs (from 1 April).

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. Tai.

VISITING SCIENTISTS: J. Betts (Old Royal
Observatory, Greenwich), V. Blain
(Macquarie University, Sydney), A.O.
Camillas (Fabra Observatory, Barcelona),
J. Edwards (Edinburgh), R. Evans
(Edinburgh), S.A.G. Falle (University of
Leeds), M. Fujiwara (Ochanomizu
University, Tokvo), G. Hirth (Max Planck
Institute for Astronomy, Heidelberg), R.
Kind (Potsdam), J.X. Liu (University of
Hamburg), J. Makris (University of
Hamburg), L.A. Mendes Victor (Lisbon),
M. Morimoto (Kagoshima University,
Japan), R. Mundt (Max Planck Institute
for Astronomy, Heidelberg), J. Neuberg
(University of Leeds), 0. Novak
(Karlsruhe), T. Pointer (University of
Leeds) C. Prodehl (University of
Karlsruhe), M. Smyth (ROE, Edinburgh),

M. Walmsley (MP] for Radioastronomy,
Bonn).

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

SCHOLARS: J. Bosch (to 31 December), G.F.
Byme, M. Corcoran, T. Downes, K.
Farrell, F. Hauser, A.J. Keane, P. Kelly
(from 1 October to 31 October), F.E.
Murphy, ©. Novak (from 1 October), L
O'Brien, C. O'Byme (to 30 September), B.
O'Reilly.

PROJECT SUPPORTED POSITIONS: J. Byme
(IRMA), J. Eisloeffel (HCM, to 31
February), F. Hauser (RAPIDS), B.
OReilly (RAPIDS), SC. Russell
(ISOPHOT), 1.G. van Breda
{Instrumentation Project, to 31 March).

PROFESSORS EMERITI: H.A. Bruck, C. O
Ceallaigh, T. Murphy, P.A. Wayman.

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

VACATION STUDENTS: John Cuniffe (TCD,
11 July - 16 September), Fergal Dalton
(DCU, 25 July - 23 September), Audrey
Eager (St Patrick's, 28 February - 11
March), Alison Musgrave (TCD, 4 July -
12 August), Paul Reilly (TCD, 20 June -
16 September).

Research Activities in the
Cosmic Ray Section

2.01 Non-Equilibrium Effects in Molecular C-
Shocks

I. O'Brien and L. Drury

A Monte-Carlo simulation to calculate the
non-thermal level populations of H; was
developed. Calculations show that significant
non-thermal populations are an inevitable result
of ambipolar diffusion in low-density media and,
therefore, of shocks in low--ionisation magnetised
regions. This model could help to explain
observed highly non-LTE H; states in Orion and

-
e




School of Cosmic Physics

1994

2.02 Secular Evolution of Shock Structures
K Farrell and L. Drury

Arising from work on earlier explicit adaptive
grid algorithms, a new algorithm is in the final
stages of development. Preliminary results
indicate that explicit adaptive grid generation for
moving features (shocks, discontinuities, etc.) is
possible. Having incorporated the algorithm into
a previously developed, first-order, semi-implicit
hydrodynamical scheme, several tests have been
conducted. For the case of a single shock, or for
shocks which are (sufficiently) spatially
separated, the generation of a moving adaptive
grid is successful. In addition, the resolution and
tracking of such structures is superior to that
achieved in the older methods. The problem of
interacting features has been examined also, with
the conclusion that their treatment is certainly
non-trivial.

2.03 Hydrodynamical Simulations of Jets with
Cooling

T. Downes, T. Ray and L. Drury

A fully 2-dimensional first order explicit
hydrodynamic code which takes account of
radiative losses from both atomic and molecular
species has been written and tested. Preliminary
simulations of the HH46/47 outflow give a
derived luminosity of the 2.12 micron line of
molecular hydrogen which is of the same order
as the observed luminosity. At present, work is
underway to complete a temporally and spatially
second order accurate code which will
incorporate  formation and dissociation of
maolecular hydrogen and carbon monoxide. It
will then be used, in conjunction with
observational results, to explore the parameter
space of Y50 jets in an attempt to explain the
physical origins of the shocks which give rise to
the observed radiative emissions.

2.04  Existence of Smooth Cosmic Ray
Dominated Shock Structures

L. Drury with EG. Berezhyko (Yakutsk) and H.J.
Volk (Heidelberg)

Stimulated by a discrepancy between the
“simplified models” for SNR evolution including
effects of particle acceleration and the recent,
more detailed, models calculated by Berezhyko et
al, the conditions under which completely smooth
cosmic ray dominated shocks can exist were

reexamined. For realistic diffusion coefTicients it
turns out that expanding spherical shocks cannot
in general become cosmic ray dominated, in
agreement with the calculations of Berezhko. The
disagreement with the “simplified model”
calculations was traced 1o a subtle problem with
the choice of diffusion coefficient. These results
are significant for the interpretation of supernova
remnant obscrvations.

2.05 Expectations from Acceleration Theory
for UH Abundancies in the GCR

L. Drury

The surprisingly high UH, and in particular r-
process, nuclear abundances in the Galactic
cosmic rays (GCR) found in the preliminary
analysis of the UHCRE, supported also by the
carlier HEAO and Ariel-6 data, have been
generally taken to imply support for the
conventional supermova remnant model for the
origin of cosmic rays. However an attempt to
estimate, on the basis of conventional acceleration
theory, the UH enhancement expected in the GCR
shows that the connection is not as simple as
commonly supposed. Even if the supernova ejecta
are taken to be contain only pure r-process
nuclides the expected enhancement in the final
accelerated population of cosmic rays should be
less than 10% if the conventional picture of
cosmic ray acceleration is comect.

2.06 Abundance Studies

S.C. Russell

An analysis of the lithium abundances in a
number of defta Scuti stars was completed this
year. These stars were thought to be candidates for
explaining the lithium dip in evolved F5 dwarfs.
The results have revealed that most of these stars
could not possibly lose enough mass to transform
to lithium-dip stars during their lifetimes. Indeed,
the higher temperature stars seem, if anything, to
be enriched in lithium over normal main-
sequence stars. However, a small number of stars
do show signs of being significantly depleted in
lithium, and these occur especially in the lower
temperature stars.

Research has begun 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, show no such dispersion. It is
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suspected that chromospheric emission may alter
the width of the lithium resonance line
traditionally used for abundance amalyses. The
hypothesis is being tested by observing a
subordinate line of lithium formed deeper in the
atmosphere, and therefore, less affected by
chromospheric emission.

2.07 ISOPHOT
5. Russell, WM. Tai and L. Drury

As part of the scientific support for the
Infrared Space Observatory (150)
photopolarimeter, ISOPHOT, S C. Russell
assisted with calibration measurements camed
out at Domier, Germany. This programme was
highly successful, and the results were brought
back to DIAS for reduction.

W M Tai spent several weeks at MPIA,
Heidelberg, during June and July working with
the other members of the Instrument Dedicated
Team on the software development for the
interactive analysis. This was continued at
further workshop meetings held in Dublin and at
Rutherford Appleton Laboratory (England) in the
Autumn. The IDL sofiware required for this
work was installed on the DIAS system.

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

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

It became clear during the year that the
UHCRE data system needed to be revised and the
entry procedures streamlined. A logical naming
scheme, and a relational database structure were
designed and the old files converted to the new
system. The opportunity was taken to move from
the old VMS system 1o UNIX. An automated
data-entry system was wrilten 1o guarantee the
format of the files and carry out some consistency
checks.

Detector processing and track measurement
continued throughout the year. All the ulra
heavy cosmic ray events satisfying “first class™
selection criteria have now been fully measured
in forty-five UHCRE detector stacks, representing
about 27% of the accessible collecting area. In
addition, about one hundred fragmenting events
have been measured as part of a parallel
programme, started early in the year, to

investigate the systematics of nuclear and
clectromagnetic interactions of ultra heavy nuclei
in the experimental setup. Further calibration
work was initiated by exposing temperature
controlled (= -15° C) detector stacks to a beam of
10 GeV/nucleon Au ions at the Brookhaven
Mational Laboratory in September and to a beam
of 160 GeVinucleon Pb ions at CERN in
December. The CERN beam was the highest
energy. by an order of magnitude, ultra heavy ion
beam achieved 1o date.

2.09 Nuclear Track Detector Response Studies

A. Thompson and J. Bosch

The question of isotropy of track response to
relativistic ultra heavy nuclei in polycarbonate
was investigated. Multiple exposures of a lexan
polycarbonate detector stack to a 101
Gev/nucleon Au beam was carmied out at the
Brookhaven MNational Laboratory at constant
temperature and varying zenith. Analysis of
several hundred measurements of signal strength
was conducted but no anisotropy was detected.
The track response of the polycarbonate was
found to be constant within experimental error
over the full zenith range. Apant from its intrinsic
value this result is relevant to optimisation of
charge spectrum resolution in the DIAS'ESTEC
Ultra Heavy Cosmic Ray Experiment

2,10  lonising Radiation Measurements at
Aireraft Altitudes (IRMA)

D. O'Sullivan and J Byrne

All detectors exposed on aircraft in 1993 were
retrieved and initial examination of material from
each of the aircraft exposures revealed the
presence of charged particle tracks in all cases. It
was evident from a preliminary investigation of
the data that the track density and track
characteristics varied significantly from aircraft 1o
aircraft.

Initial scanning indicated particle densities
ranging from 1.8 x 107 per em’hr for the
Concorde to 2.4 x 10™ per cm’hr for the Aer
Lingus Bocing 747.  Preliminary analysis,

pending  detector  calibration  scheduled for
February 1995, indicated that these particles had
charge values equal to 2 (Helium) or greater and
thus the presence of nuclei heavier than protons
was confirmed at aircraft altitudes. Details of the
charge spectrum will be determined following
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further studies. The contribution of these nuclei
to the overall particle intensity at aircraft altitudes
will be determined in order to determine the
radiation hazard (o passengers.

The preliminary investigation of the combined
techniques of the DIAS and ANPA (L.
Tommasino and co-workers in Rome) groups
indicated that the combined system satisfactorily
separates low energy nuclear recoil events from
the main cosmic ray flux. To continue the
investigation, combined detector stacks were
included in further exposures on the Irish
Government Jet, and on a British Airways
Congcorde.

2.11 Herbig Ae/Be Stars
M Carcoran and T.P. Ray

M. Corcoran has completed the task of
acquiring and analyzing data in connection with
his PhD thesis project. He is investigating
whether disks exist around Herbig Ae/Be stars, a
topic about which there is still considerable
controversy. Studying a large sample of Herbig
Ae/Be stars, it was found that their forbidden line
emission can be divided into high and low
velocity components (hereafter referred 1o as the
HVC and LVC respectively). Velocities for the
LVCs are less than 100 km/s whercas those of the
HVCs can go up to 700 km/s. Both components
were discovered to coexist in what appear 1o be
the youngest stars, i.e. those with relatively large
infrared excesses. Although the number of stars
displaying a HVC was found to be small, in all
cases the HVC was seen 1o be blueshified with
respect to the stellar systemic velocity at the star.
Such velocity asymmeitries are readily understood
in terms of an obscuring disk which occludes the
redshifted component of the flow, at least close to
the star.

By far the majority of stars in the sample,
however, showed LVC emission alone but here
also a clear bias in favour of blueshified velocities
was found, once again supporting the disk
hypothesis. The extent of the material causing
the obscuration can be estimated from the fact
that although the blueshifted HVC can be traced
right back to the star in several cases, one has 1o
go 1-27 in the opposite direction to see any
redshifted flow. Given the typical distances to
these stars, this is indicative of disks around 500 -

1000 AU in size. It is interesting also to note that
the HVC on larger scales was found 1o

correspond (o a spatially extended jet in every
case that was examined in detail.

2.12 Post T Tauri Stars
TP. Ray with SV.W. Beckwith (MPIA,
Heidelberg) and A. Sargent (Caltech)

A study of Post T Tauri stars (progenitors of
stars like our own Sun) in binary systems has
been completed. Using IRAS data, it has been
discovered that these stars are surrounded by dust,
probably in the form of a disk heated by the
primary OB-type star in the system. Post T Taun
stars, although older than classical T Taun stars,
have ages around 30-100 million years and have
not yet reached the main sequence. Caltech
Submillimeter Observatory (CS0) observations
(by Ray et al) have shown no evidence for
millimeter continuum emission. The inferred
upper limits to the amount of dust present (10°* -
10™ solar mass) is typically one or two orders of
magnitude lower than that found around classical
T Tauri stars suggesting rapid evolution of the
disk before a star reaches the post T Tauri phase.
Such fast evolution is consistent with the idea that
planets, like Jupiter and Saturn, formed wvery
quickly in the primitive solar nebula and that
possibly through their formation they “cleared
out” much of the dust in the disk.

2.13 Near-infrared Imaging

T.P. Ray with C. Davis (MPI4), R Mundt (MPI14)
and J. Eisloffel (DIAS/Grenoble)

Deep near-infrared and optical imaging of the
jet source L1551-IRS5 was carried oul. [t was
found that there was only a weak spatial
correlation between the optical emission,
recording shocks with a velocity of approximately
40 km/s, and the shocked molecular hydrogen
emission which traces lower velocity shocks.
Most models predict thar these shocks should be
closely related. It has been suggested in the past
that there is a poorly collimated outflow
component from this source in addition to the jet
and that it is this component, rather than the jet
that drives the associated molecular outflow.

flows. It is hypothised that in certain cases like
L1551-IRSS, the opening angle of the uﬂn
varies with time and that sources like
through altemate phases of poor
collimation. T

il
§87

_A



School of Cosmic Physics

1994

2.14 Propagated UH Cosmic Ray Charge
Spectrum

J Bosch and A. Thompson

A novel method of partial deconvolution was
developed and applied to the published
ultraheavy cosmic ray charge spectrum observed
at detector level and derived from about 15% of
the collecting area of the LDEF/UHCRE detector
array. The deconvoluted spectrum was then
propagated back outside the experimental setup.
This propagation was carried out by computing
cross-sections for charge changing nuclear
interactions between cosmic ray nuclei and the
experiment hardware components from empirical
values and semi-empirical models. The values of
the resulting corrections to abundance ratios were
of the same order as those of the statistical errors
for the relevant sample sizes. Afier propagation,
the Actinide relative abundance,
(Z=88)/(75<Z<86), was 0.038 + 0.010 while the
PUPb ratio, (755Z<79)/(80<Z<86), was 2.05 =
0.23. These results are consistent with
enrichment by r-process nucleosynthesis.

2.15 Observing Runs

The Star Formation Group (T.P. Ray, M
Carcoran, §. Russell, T. Downes)

Several successful observing runs were

carried out during the year. These are listed
scparately in Section 5.4.2.

3 Research Activities in the
Geophysics Section

3.01 Offshore Gravity
P.W. Readman and B.M. O'Reilly

3.01.1 Marine gravity

Gravity modelling of the RAPIDS
have continued using the COOLE and HOGS data
and the marine free-air anomaly as derived from
salellite altimetry. Gravity has proved 10 be
extremely useful in corroborating and, where

seismic control is poor, in refining the seismic
derived model of the RAPIDS area. The final
model for the crustal and upper mantle structure
has now been significantly improved. By
extracting the very long wavelength variations
from the satellite data it has been possible 10
model the lithosphere/asthenosphere boundary
(LAB) out to the Mid-Atlantic Ridge and to
compare this with the theoretical predictions
based on the thermal history of the lithosphere.
Initial calculations are very promising but further
numerical modelling of the fundamental
processes are required to refine the general
tectonic model for the development of the North
Atlantic.

3.01.2 Satellite Gravity

The satellite altimetry data from the GEOS
and ERS-1 missions have been reprocessed by
David Sandwell and co-workers and the results
made available to DIAS. The older data,
although showing good overall agreement with
our surface data on the continental shelf west of
Ireland (COOLE and HOGS data) do not resolve
the finer structure. The newer processing
technique has reduced the apparent smoothing
and results in a much closer cormrespondance
between the satellite and surface measurements.
This has now been merged with the land data sets
50 that the more detailed gravity models from the
land and near-offshore regions can be continued
into the Rockall Trough.

3.02 Onshore Gravity

P.W. Readman and T. Murphy with staff of British
Geological Survey

A new gravity image map of Ireland and
surrounding shallow seas has been compiled in
collaboration with the BGS using the DIAS and
Geological Survey of Northem Ireland land data
sets and a variety of offshore data sources. A
simulated vertical illumination has been used to
highlight high frequency variations in the gravity
field. The technique has been shown lo be
extremely effective in highlighting tectonic
lineaments in the upper crust which can be
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the available magnetic data for Ireland and with
the regional satellite gravity for the NE Atlantic.
Production of the Half-Inch Bouguer Anomaly
map serics has continued with the preparation for
publication of manuscript maps for Sheets
Number 6, 7 and 25 (North Mayo, Sligo-Leitrim
and South Cork).

.03 Meteorology
K Balster

Readings and recordings of some of the
meteorological  elements  were  continued
throughout the year. The resulting data sets were
relayed to the Meteorological Service and
published in its monthly Weather Bulletin.
Enquiries are dealt with regularly and the long-
term records are made available to researchers
and students when requested.

3.04 The Seismic Network (DNET, ENET and
DSB)

T. A. Blake, K. Bolster, C. M. Horan, A. W. B.
Jacob and G. Wallace with staff of the
GeaForschungsZentrum, Potsdam

The three events which occurred in Ireland
during 1994 were, unusually, all in the northwest.
They were interesting for a number of different
reasons, Two of them, on 20 August and 30
MNovember, were in the Belcoo area of north Co.
Leitrim.  The third was near Clonmany in
northern Co. Donegal on 21 November. All had
magnitudes greater than ML 2.

The north Donegal event on 21 MNovember
was well outside the DIAS network, although it
was, like the Leitrim events, recorded on the
British Geological Survey stations in Northern
Ireland and in southwestern Scotland. The
position made it difficult to measure the depth.
However the indications were that it was quite
shallow. It attracted considerable attention in the
area and the local press and radio were very
helpful in getting people to contact DIAS and
provide the reports from which the macroseismic
map is produced. The small area of high intensity
suggests that the event was probably no more that
5 km below the surface. This is unusual in
Donegal, where events are like those in western
Scotland and are often heard rather than felt,
indicating both high stress-drop and a deep
crustal origin. Both the Donegal events and the
analogous ones in western Scotland are associated
with the Great Glen Fault and its splays.

27

The two Leitrim events were also over magnitude
ML 2. Indeed the event on 30 November was, at
2.3, the largest instrumentally recorded event in
Ireland since the network began in 1978. These
events are particularly interesting in that they are
the first ones that can be associated with the
Highland Boundary Fault Complex. It is an
active fault zone in Scotland and its track can be
clearly seen on processed maps of the gravity
field in Ireland. The three events recorded in
Ireland in 1994 all had unusual features. The
historical record is certainly incomplete but to
have three events over magnitude ML 2 in one
year seems not to have happened in the last three
hundred years. The maximum intensity, MSK
IV, was in line with previous data for Irish
mainland events though higher intensities may be
generated by events in the Irish Sea.

3.05 History of Irish Seismology

T. Murphy

A study was undertaken into the history of the
early seismology stations at Mungret, Limerick
and Rathfarnham, Dublin. This has shown that
unigue seismometers, some previously attributed
o OLeary and some unfortunately since
destroyed, were constructed by unknown makers.
The theory of how they functioned is being
; :

3.06 KRISP %4 (Seismic programme in Kenya)

G. Byrne, A.W.B. Jacob, G. Wallace, T. Blake, F.
Hauser, C. Horan, F. Murphy. P.W. Readman
and 0. Novak with staff of European, United
Srates and Kenyan Institutions.

Early in 1994 eight of the Geophysics Section
staff (the first cight named above) travelled to
Kenya to take part in a seismic profile from the
Indian Ocean to Lake Vicloria. The Geophysics
Section is a partner in an EU Contract to study the
southern end of the Kenya Rift and its flanks.
Principal targets include the Chyulu Hills
Quaternary volcanic field in the east, the rift itself
south of the Kenya Dome, and the transition to
the Archean Nyanza Craton west of the rift. Two
overlapping profiles, of about 400 km each, were
carried out in February, with 204 digital seismic
stations being deployed at about 2 km intervals
along each profile. There were 9 borchole
shotpoints onshore and shots were also fired in
water in Lake Victoria and in the Indian Ocean.
By careful planning (in which the Geophysics

e “
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Section took a major part) of the siting, timing,
and design of the shotpoints, very good signals
were recorded out to about 700 km. The
complete  experiment  involves gravity
measurements  (for  density variations),
magnetotelluric measurements (for electrical
conductivity), fteleseismic tomography (large-
scale velocity variations in the crust and mantle)
and seismic profiling, to obtain the detailed P and
S wave structure of the crust and lower
lithosphere. ~ The principal interest for the
Geophysics Section lies on the castern flank
crustal structure (O. Novak), including the
Chyulu Hills, and the lithosphere below the Moho
along the whole line (G. Byme).

The digital records were processed in the
University of Texas, El Paso, in the months
following the experimental work and data became
available for preliminary interpretation in July.
The interpretation phase was accelerated by
holding a workshop near Karlsruhe, Germany, in
August. Later seismic interpretation progressed
very well during the second half of the year in the
three main centres. For the seismic profile these
are Dublin, Karlsruhe and Leicester.  The
preliminary seismic models were later presented
at the Fall Meeting of the American Geophysical
Union in San Francisco in December. Just before
that Meeting, the group had a planning and
review meeting in the US Geological Survey
offices in Menlo Park (California). This agreed
on a plan of action for 1995 which would
incorporate studies from the other disciplines in
the overall interpretation.

During 1994, work on the 1990 project was
published in a volume of Tectonophysics devoted
entirely to research in Kenya. Two papers
involved the Section. One concemned the
structure and development of the north western
flank between the Kenva and Anza Rifis. This
twmed out to be more complex than expected.
Another paper analysed and discussed the seismic
sources from both the 1985 and 1990 projects and
demonstrated a2 clear difference in attenuation
between the rift and its flanks. This appears to be
mainly due to scattering but a study will be made
to try and separale scamtering and intrinsic
anenuation effects.

107 RAPIDS - Seismic Profiles in the
Noriheastern Atlantic

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

The year saw substantial advances in the
research. There were three contributions to the
Conference on the Petroleum Geology of
Ireland’s Offshore Basins, which took place in
Dublin in April. Later in the year, two important
papers were in press.

The first paper dealt with the transition
between the Erris and Rockall basins. The major
bounding fault of the Emis Trough is on its
western margin and the basin is separated from
the Rockall Trough by a narrow horst, the Ems
Ridge. The water decpens smoothly towards the
centre of the Rockall Trough but, surprisingly, the
crust is somewhat thicker in the centre than it is
near the margin. This is thought to be due to
lateral strain migration to the warmer basin
margins as the centre cooled more rapidly during
deformation. The crustal structure in the Rockall
Trough has been formed by differential stretching
of the lithosphere. In the model the lower ductile
crust and mantle lithosphere are stretched over a
wide region by a factor between 2 and 3. Strain
focusing into a much narrower region of brittle
upper crust generates severe amounts of crustal
thinning (by a factor between 8 and 10) and is
responsible for the fusing of the upper and mid-
crustal seismic layers found beneath onshore
Ireland.  Syntectonic heat loss played an
important part in controlling the deformation
pattern.

The second paper used, in addition, data from
a 600 km axial line in the Rockall Trough. It
found that the differential stretching model
mentioned above is supported by the presence of
the Moho transition zone which is stretched by a
factor similar to the lower crust. The bulk
stretching factor for the crust is between 4 and 6
and if the lithosphere as a whole was stretched by
that amount, significant underplating would be
expected. However, if the stretching factor for
the lower crust in the differential stretching model
is representative of lower lithospheric stretching,
littke or no underplating is predicted. The
velocity patterns observed in the Rockall Trough
do indicate that underplating is absent at the base
of the crust, confirming the validity of the model.
This is in marked contrast to the situation under
the continental margin west of the Harmon Basin,
where large-scale underplating has taken place.

3.08 COMBO - the Core-Mantle Boundary
Project

A.W.B. Jacob, G. Wallace and F. Murphy with J.
Neuberg and A. O'Mongain (University of Leeds)




and staff of Karlsruhe, Potsdam, Hamburg and
Lishon

This was a rather frustrating year for the
COMBO project. The seismic shots were set up
during the year, and planned to take place in early
October, with observers ready to record in many
different parts of the world. Special deployments
included 200 stations in Canada and 200 stations
in Siberia. At a very late stage there were
difficulties with a final, new and unannounced,
level of licensing for the shots and the decision
was taken to delay them. Negotiations have since
been undertaken to ensure that similar problems
do not occur again.

On the positive side, detailed plans and
wmhdhmudcndnhnuﬂ-ube
difficult to reactivate the project.  All the
materials are stored and will be available when
they are needed.

While the shots have been delayed, work has
begun studying events recorded on  other
networks, notably the northern California network
which has over 500 stations. This allows
mwhwduﬂmﬂh
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automated search for edge-on galaxies in HST
image data was carried to the point of object
morphological assessment. The steps
implemented so far include image preparation,
cosmic ray removal and a novel object detection
technique employing wavelets. A special effort
was made for the case of a high-redshift radio
galaxy that appears to be surrounded by an
extended halo.

4.06 OB Stars and the ROSAT Archive
E.JA. Meurs with A, Piters {Amsterdam)

X-ray detections beyond the limits of the
ROSAT All-Sky Survey were attemnpted for a few
OB stars that had been observed with previous X-
ray missions but not in the ROSAT Survey. Some
of these cases are included in pointed ROSAT
observations and are available for inspection in
the ROSAT Archive. One case showed a
promising nearby emission feature but this
requires confirmation from a detailed astrometric
calibration of the image.

4.07 Rotation of Clusters of Galaxies
E J A Meurs with J. Cunniffe (TCD)

Appropriate numerical technigues were
developed to investigate whether the available
redshift data for Abell clusters of galaxies show
any indication for a systematic rotation
component of the cluster as a whole. While first
suggestive resulis were obtained, a further part of
this project concemns numerical simulations of
galaxy clusters. A programme to produce a
simulated cluster with particular spatial and
kinematic distributions was conceived and
implemented.

4.08 Census of Nearby Galaxy Nuclei

EJA. Mewrs with A. Lawrence, R Johnsion
{London), G. Fabbiano (Cf4), M. Elvis (Cf4), R
Terlevich and D. Carter (RGO)

A comprehensive survey of the nuclei of
nearby galaxies at various wavelengths was
carried on while in a stage of data collection. The
observations for this project include optical, radio
and X-ray work.

4.09 Detector Interface Design

B.D. Jordan and M. Smyth with UCG and
ICST&M (London)

A Transputer based “Universal Detector
Interface™ was designed for the University
College Galway Data Acquisition System. This is
a flexible interface to connect various detectors
with the TRIFFID Image Sharpening instrument.
Funding for this work was provided by the
Imperial College of Science Technology and
Medicine (ICST&M).

4.10 PSD Detector Development

B.D. Jordan and M. Smyth with UCG and DRAL
UK}

An investigation was carried out into the
feasibility of using a reverse biased Position
Sensitive Diode (PSD) as a robust, medium
resolution, photon counting armay detector which
could be employed as an alternative to a delicate
Imaging Photon Detector used at La Palma
Initial dark tests at Dunsink were wvery
encouraging. Hopefully a detector constructed on
this basis would be very well suited 10 Gamma-
ray and X-ray experiments where high sensitivity
is not necessarily a requirement.

4.11 INTEGRAL Optical Transient Camera

B.D. Jordan, M. Smyth and EJA. Meurs with B.
McBreen (UCD), MSSL. DRAL and Valencia

A proposal to build the Optical Transient
Camera (OTC) for the Intemmational Gamma Ray
Astrophysics Laboratory (INTEGRAL), together
with University College Dublin and several other
European laboratories (Mullard Space Science
Laboratory., Daresbury Rutherford Appleton
Laboratory and Universidad de Valencia), was
submitted to the European Space Agency at the
end of the year. The proposed large format
camera (1024 x 2048 pixels) should provide fast
optical imaging. Specifications include a spatial
resolution of § arc seconds and a sensitivity down
to 12th nnpinde objects for one-second

Preparations have begun for the
dwehpmentuﬂlﬂmﬁruﬂmm
Model, which incorporates a medium format
CCD mounted in a liquid nirogen dewar and
Transputer based signal processing.
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5  Facilities

£.1 Computers
5.1.1 Merrion Square

The VALUE contract for the installation of X-
400 software was completed carly in the year. A
new PC and printer were obtained and installed in
the front office. A number of Dell OptiPlex 100
Mhz DX4 PC systems were purchased and
integrated with the network. Several additional
X-terminals were purchased and the software
upgraded (this resulted in a further requirement
for additional memory in some of the X-
terminals). An additional HP-4M laser printer
was installed for general use, fortunately just
before the existing printer was ireparably
damaged by a leak in the flat roof of the
mezzanine.  Additional disc and DAT-tape
capacity was installed to meet the increasing
demands on the system and the standard software
packages were maintained. The local internet
news server was enhanced.

The leased line from 5 Mermrion Square to 10
Burlington Road was upgraded to a 64K digital
link with CISCO routers at each end; this
considerably improved the reliability and quality
of service. A considerable amount of
consultation was provided to the Schools of
Theoretical Physics and Celtic Studies on
network planning and a SPARC server was
installed in the School of Celtic Studies.

The Geophysics Section greatly enhanced its
capacity for graphical colour hardcopy output by
obtaining a NOVAJET 11 colour inkjet plotter.
Both the quality of the print and the variable
papersize {up to AD; B4.lcms = 118.9¢ms) are
major assets in conference poster development.
The never ceasing pressure on disk storage space
was cased somewhat by the purchase of two
gigabyies of extra storage space on the UNIX
network for both gravity and seismic data. The
Calcomp plotter was successfully transferred
from the MicroVaxll to the newer and faster
MicroVax 3100 1o facilitate the continued
production of the half-inch gravity maps. The
Livermore Labs SAC and MAP software,
featuring very useful digitised physical and
political maps of the world, was brought on
stream on the UNIX network (by the excellent
work of a summer student; Fergal Dalton). There

3l

has been a continued attempt to keep PC units
upgraded by the acquisition of extra memory.
doubler chips and the replacement of slow small
capacity hard disks with faster larger ones.

Hardcopy production of seismograms from
the DIAS network has been improved by printing
postscript files from the SEISAN software to the
laser printers. The software script files for data
ransfer from Lyons and DSB were further
updated and streamlined to be more operator
friendly. A systematic monthly backup procedure
for the network seismic data is now in place and
operating satisfactorily. The time taken for this
operation has been greatly reduced by using a
newly acquired HP DAT-tape system, capable of
storing four gigabytes of data per lape.

5.1.2 Dunsink Observatory

The Dunsink Ethernet LAN was extended and
a new Router was provided. Two SPARC
workstations (tvpe 10 and 20) were installed with
the Sparc-20 doubling as the Ethemet LAN
server. A multimedia Gateway 4DX2 PC, with a
CD-ROM drive, was purchased for use in the
development of the Dunsink Expo.

5.2 Geophysics Instruments

The seismic networks, six short period
stations (DNET and ENET) and one Very Broad
Band station (DSB) were supported and serviced.
This is a significant part of the workload for the
Section. In addition, preparations for the
COMBO project were carried out. A number of
visits were made to Lisbon and Oporto during the
project design phase (which incorporated some
novel features) and for acquisition of materials
for the marine shots. Another aspect of the work
was the production of an accurate GPS-based
time reference for shot timing as the existing
DIAS time receivers do not work very well so far
south. Two Trimble ACUTIME II satellitc
receivers were tested but there was a design
problem which prevented them from providing
sufficently accurate time. Two GARMIN GPS20
receivers were then evaluated and these worked
well. They provide one-second pulses and
position is also available within the limitations of
a single-station determination.

5.3 Track Laboratories
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The track detector etching tanks and
associated equipment were maintained in
continuous operation and upgraded as necessary
during the year. In addition, the track measuring
stations along with the stereo scanning
microscopes were maintained in full operational
mode throughout the year.

5.4 La Palma Observatory
T.P. Ray (Secretary)
5.4.1 General

Members of the La Palma Advisory
Commitiee in 1994 were T.P. Ray (Secretary),
RM. Redfern (UCG, Royal Irish Academy
representative), P.B. Byme (Armagh), EJ.A.
Meurs (DIAS, School of Cosmic Physics
Govemning Board Representative), B. O'Donnell
(Forbairt) and P.K. Camoll (UCD). T.P. Ray
served as the Irish representative on the Panel for
Allocation of Telescope Time (PATT) Committee
which met twice during the year (June and
December) in Stratford upon Avon. For the
December PATT meeting. S. Russell substituted
for T.P. Ray who was engaged in European Space
Agency work. Following the spliting of the
British Science and Engineering Research
Council into several smaller units, British
observatorics are now funded by the Particle
Physics and Astronomy Research Council
{PPARC). Recognizing the importance of access
to the La Palma Observatory and cther PPARC
astronomy facilities by Ireland, Forbaini, as in
previous years, provided some financial support
for travel and subsistence expenses in addition to
DIAS funding.

As Secretary of the La Palma Advisory
Comminee, T.P. Ray continued to produce a
twice yearly bulletin to keep Irish astronomers

informed of changes in PATT procedures, PATT
deadlines and other items of interest.

5.4.2 Observing Runs 1994

Runs are listed alphabetically with the
corresponding PATT reference

¢ Corcoran (DIAS), T.P. Ray (DIAS), et al
(UM4B/TTY: H, and [Fell] Observations of
Molecular Outflow Sources, UKIRT, three
Bright Nights. Despite threatening storm
clouds in the Pacific, the weather held up for
this run and excellent data were obtained on a

number of young stellar object outflows. For
example, several new shocked molecular
hydrogen jets were discovered. It is hoped
that these new images, when combined with
spectroscopic  data.  will  improve  our
understanding of how ionized jets interact
with their surroundings and accelerate
maolecular outflows.

e Meurs (DIAS) with A. Lawrence (University
of Edinburgh) et al (J94B24): A Mudri-
wavelength Study of Nearby Galaxy Nuclei,
JKT, one Dark Week. Data from this run are
currently being analysed by A. Lawrence.

¢ Ray (DIAS), M. Corcoran (DIAS), et al
(U94B/23): The Forbidden Emission Line
Regions of Herbig Ae/Be Stars, INT, one
Bright Week. Several Herbig Ae/Be stars
(intermediate mass young stars), which on the
basis of previous INT runs were expected to
have optical outflows, were found
spectroscopically to have extended jets. A
differential technique was applied which
allowed information to be obtained on sub-
arcsecond scales.

s Redfem (UCG), et al (W/94AT0) The
Colour Gradiemt of MI15,WHT, three Grey
Nights. The TRIFFID camera was used for
three nights to look mainly at the centre of
M15, giving more than nine hours of data on
the cluster. The seeing varied from 1.17 10
0.5" before image sharpening. After
processing these should give images resolving
down to 0.25°. The Galway Group had virtual
full phase coverage of one of their targets, the
X-ray source close to the core of the cluster.

o Russell (DIAS) with P. Dufton (QUB) et al
(W/94B/14). HIl and B Type Star Chemical
Compasitions, WHT, two Grey Nights. The
weather was unfortunately bad for this run
with very high winds and cloud. Only a few
observations were made in connection with
the main programme. Additional time on the
WHT has been allocated for this project in
1995,

6 Seminars, Colloquia, Lectures

6.1 Statutory Public Lecture "
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PM. Shannon (UCD and Rescarch Associate
of the Geophysics Section) delivered the Annual
Statutory Public Lecture for the School of Cosmic
Physics. The lecture was entitled Offshore
Sedimentary Basins in the North Atlantic and took
place in Trinity College Dublin, on 24 November.

6.2 Seminars and Open Lectures in the School

e Biro (University of Manchester): Models of
Time-Dependent Stellar Jets, 21 June.

« Bonetti (University of Milan): Recent Results
on Cluster Radioactivity, 16 June

e Duffy (Max Planck Institut fur Kemphysik,
Heidelberg): Particle Acceleration and Non-

Thermal Radiation from Supermova 19874,
10 May.

s Hirth (Max Planck Institute for Astronomy,
Heidelberg): Small-Scale Jets from Young
Srars, 3 November.

» Pointer (University of Leeds): Modelling
Seismic  Reflections from the Lowermost
Mantle, 17 June.

C.CPorco (University of Arizona, USA):
Journey Back to Saturn - The Search for our

Cosmic Ray Symposium, Balatonfired,
Hungary, 28 August - 3 September; Shell
Type SNRs, Heidelberg Workshop on Gamma-
ray Astronomy, 3-7 October. .

e Jacob: The COMBO Project - a Controlled

Zealand, 10-21 January; An Overview of the
Results of the RAPIDS seismic project, North
Atlantie, Conference on “The Petroleum

Close Binary Evolution, IAU Symposium Nbr
163, Elba, ltaly, 1-7 May; Possible Evidence
for a Binary Massive Black Hole in the
Galactic Nucleus, AU Symposium Nbr 169,
The Hague, 23-27 August; HST Archive
Research Tools - A Pilot Project, JD20, 1AU
General Assembly, The Hague, 15-27 August.

e Novak: Preliminary Interpretation of the

KRISP 1994 Seismic Results, AGU Fall

Meeting, San Francisco, 5-9 December.

P | lp-“'_w
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and the Mid-Atlantic Ridge, AGU Fall
Meeting, San Francisco, 5-9 December.

e Russell: The Abundances of Li in delta Scuri
stars - Can they Explain the Li Dip?,
ESO/EIPC Workshop on the Light Element
Abundances, Elba, ltaly, 23-28 May.

e Shannon: Basin Developmem and Petroleum
Prospectivity of the Rockall and Hanton
Region, Conference on “The Petroleum
Geology of Ireland’s Offshore Basins”,
Dublin, 21-22 April.

6.4 External Seminars

e LOC Drury: Gamma-ray Observations of
Supernova Remnants, QMW, London, 13
March.

s Jacob: Geophysical Technigues, DCU, 28
July.

s Meurs: The Arr of Selecting IRAS Sources,
The Astronomical Institute, Innsbruck, 2
March; OeBe-stars with Possible Compact
Companions observed with Rosar, ASGI
meeting, Cork, 22 April.

s  Murphy: The Problems of Accuracy
associated with GIS in Field Studies, Field
Society of Surveying, Photogrammetry and
Remote Sensing, TCD, 29 April.

* OReilly: Comparative Development of the N.
Atlantic and the Basin and Range Province,
UCD, 7 March.

6.5 Lecture Courses

* OC. Drury: Course of nine lectures on High
Energy Astrophysics (European MSc) at the
University of Porto, Portugal, 17 - 29 October.

s  Russell: Course of lectures on
Nucleosynthesis to  TCD  3rd year
undergraduates: Course of lectures and
tutorials on Basic Mechanics to DCU 1st year
undergraduates; Adult Education course of
ten lectures at UCD entitled “Birth Life and
Death in the Universe”™.

* Ray: Course of ten lectures on Plasma
Astrophysics 1o 4th year students in TCD
during Michaelmas Term.

6.6 Popular Lectures

o Elliott gave a seminar on teaching astronomy
to H.Dip.Ed. students in UCD on 1 February,
a lecture on The History of Dunsink
Observatory to the Ballygall Histonical
Society on 9 February and gave presentations
about Expo to the West Finglas Tenants and
Residents Association on 12 May and to the
Finglas Tourism Initiative on 28 July. He also
delivered a lecture on Owr Changing View of
the Universe to Gorey Adult Education Group
on 12 December.

» O'Brien delivered a lecture on Comets at
Dunsink Observatory on 16 November.

= Russell presented a talk on The Beginning of
the Universe to a meeting of the Irish
Astronomical Society on 21 March and
delivered a lecture on Creation of the
Elements 10 a meeting of Astronomy Ireland
on 27 June.

7 Expositions, Public Facilities
and Organisation of Meetings

7.1 Dublin Science Expo

On instigation of the Governing Board of the
School of Cosmic Physics, steps were taken
towards establishing a Science Expo in Dunsink
Observatory. A pilot project was started in
January, managed by 1. Elliott, which ran tll
October.  After this, the preparations for a
Science Expo were transferred to an ad-hoc
Committee of the Board, chaired by the Senior
Professor in Astronomy. With secondary level
schools as main target, care will be taken 1o
present a balanced, attractive programme and to
consider properly marketing and business aspects
of the undertaking. One move achieved this year
was the relocation of the library to suitable spaces
on the first floor of the Observatory.

7.2 EADN

T.P. Ray (as chairman) organized, with the
assistance of A. Grace, a board meeting of the
European  Astrophysical Doctoral Network
(EADN) in Dublin on 23-24 June. This meeting
was attended by twelve national representatives.
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The EADN is a network of some 30 universities
interested in promoting the mobility of graduate
astrophysics students in Europe within the EU
ERASMUS scheme. It also arranges specialist
summer schools aimed at a graduate audience
with funding largely from the Human Capital and
Mobility Programme and ERASMUS. T.P. Ray
assisted in the running of this year's school (on
“Plasma Astrophysics”) in San Miniato, [taly, 3-
14 October.

7.3 Dunsink Open Nights and Public Viewing

During 1994 several Open Nights were held in
Dunsink Observatory, presenting an informative
astronomical programme to the general public.
Three special Open Nights featured the impacts of
comet SL9 on Jupiter and were attended by a
capacity audience of about 300 people. This
atiracted considerable media attention. New
facilities a1 Dunsink included a small CCD TV
camera mounted on the 12 inch South Telescope
to facilitate public viewing. The Open Nights
enjoyed the technical support of the Irish
Astronomical Society.

8 EXTERNAL WORK

8.1 Cosmic Ray Section

1.Byme: Institute of Physics Meeting, Blamey,
Co. Cork, 25-27 March; Collaboration
work with ANPA Group, Rome, July 16-
23,

M. Corcoran: Conference (Disks and Outflows
Around Young Stars), Heidelberg, 6-9
September; Observing Trip (Isaac Newton
Telescope), La Palma, 12-20 December.

T. Downes: Conference (Disks and Outflows
Around Young Stars), Heidelberg, 6-9
September; The 7th  European
Astrophysical Doctoral Network Summer
School (“Plasma  Astrophysics™), San
Miniato, ltaly, 3-14 October.

L.OC. Drury: AWG meeting, Paris, 10-11
January; EIREANM meeting, HEA, 2
February; EAS and RAS joint meeting,
Edinburgh, 5-8 April, AWG meeting,
Paris, 3-5 May, Scientific Review Panel,
Armagh Observatory, 17-18 May; AWG

Meeting, Capri, 24-27 May; MPK,
Heidelberg, 27 June - 9 July; COSPAR
General Assembly, Hamburg, 11-14 July;
14th ECRS, Balatonfred, 28 August - 3
September;  Workshop on gamma-ray
astronomy, Heidelberg, 3-T7 October;
Meeting (T.Hartquist), Manchester, 14
November; HCM network “Energetic
Particles in Astrophysical and Space

Plasmas™ kick-off meeting,
Neckargemind (near Heidelberg), 7-9
December.

K. Farrell: Institute of Physics Meeting, Blamey,
Co. Cork, 25-27 March; The Tth
European Astrophysics Doctoral Network
Summer School (“Plasma Astrophysics”™),
San Miniato, ltaly, 3-14 October.

A. Keane: The 14th European Cosmic Ray
Symposium, Balatonfured, Hungary, 28
August - 4 September; Exposure of track
detector stack to 160 GeV/u Pb beam,
CERN, Geneva, Switzerland, 22
Movember - 4 December.

l. O'Brien: IAU International School for Young
Astronomers, Pune, India, 2-15 January;
The 7th EADN Summer School (“Plasma
Astrophysics™), San Miniato, Italy, 3-14
October; Meeting  (T.Hartquist),
Manchester, 14 November.

D.O"Sullivan:  Installation of Detectors on
Concorde, Heathrow, 4-6 March; Institute
of Physics Meeting, Blamey, Co. Cork,
25-27 March; IRMA Meeting at
University of Saarland and Mecting at
GSl, Darmstadt, 4-9 June; COSPAR
General Assembly, Hamburg, 11-17 July;
Calibration exposure at CERN and IRMA
Meeting in Brussels, 28 November - §
December.

T.P.Ray: Foundation meeting for European MSc
in Astronomy, Porto, 17-19 February;
Panel for Allocation of Telescope Time
(PATT), Swratford-Upon-Avon, 2-3 June;
Board meeting of the European
Astrophysical Doctoral Network (EADN),
Dublin, 23-24 June; Max Planck Institute
for Astronomy, Heidelberg (with support
from the German-Irish Research Fund), 1-
31 August; Infrared Satellite Observatory
{I!‘SD:TEAIWMM
15-16 November, Observing La
Palma, 12-20 December. o
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S.C. Russell: EAS and RAS joint meeting,
Edinburgh, 4-8 April; IS0 Mission
meetings (and coordination of 1SO open
time proposals on star
formation),Stockholm,  12-14  April;
ESO/EIPC Workshop (The Light Element
Abundances), Elba, ltaly, 21-26 May;
ISOPHOT meeting, Heidelberg, 31 May -
1 June; IAU General Assembly, Den
Hague, Holland, 15-26 August; [ISO
photopolarimeter  (Isophot)  calibration
work, MPIA and Domier, Germany, 7-13
November; PATT meeting (deputising for
T.P.Ray), Stratford-Upon-Avon, England,
6-8 December, [1SO guaranteed time
proposals data entry, ESTEC, Holland, 11-
17 December; [SOPHOT  meeting,
Heidelberg, 18-20 December

W.-M. Tai: ISOPHOT meeting, Oxford, 13-12
December; ISOPHOT meeting, MPIA,
Heidelberg, 4-21 July.

8.2 Geophysics Section

T.A. Blake: KRISP project, Kenya, 8-25
February; EU Transfrontier Seismic
Group, Luxembourg, 7-9 November,

K. Bolster: BGS, Edinburgh, 11-16 May.

G. Byme: KRISP project, Kenya, 8 February - 3
March; KRISP visits, Potsdam and
Karlsruhe, 7-16 June; KRISP Workshop
and data processing, Karlsruhe, 14 August
- 9 September; AGU Fall Meeting, San
Francisco, 3-11 December.

F. Hauser: KRISP project, Kenya, 9 February - 2
March, RAPIDS, Hamburg, 7-14 May;
RAPIDS, Hamburg and EAEG
Conference, Vienna, 29 May - 11 June:
COMBO project, Portugal, 1-9 October;
AGU Fall Meeting, San Francisco, 3-11
December, RAPIDS, Hamburg, 14-22
December.

C. Horan: KRISP project, Kenya, 8-25 February;
SECED Meeting, London, 18 19 May.

AW.B. Jacob: IASPEI Conference, Wellington,
MNew Zealand, 5-22 January; KRISP
project, Kenya, 6-26 February and
Karlsruhe, 13-20 August; COMBO,
Lisbon, 23-27 March, 30 May - 2 June, 31
August - 4 September, 29 September - 9
October, COMBO, Ottawa, 2-5 May and

Potsdam, 7-8 June; EGS General
Assembly, Grenoble, 23-30 April; BGS,
Edinburgh, 11-16 May; RAPIDS,
Hamburg, 2-4 June; EGS Meeting, Paris,
15-16 September; BGS, Edinburgh, 12-13
October; EU Transfrontier Seismic
Group, Luxembourg. $-9 Wovember,
AGU Fall Meeting, San Francisco and
USGS, Menlo Park, 1-11 December.

F. Murphy: KRISP project, Kenya, 9 February -
3 March; COMBO project, Portugal, 20
September - 14 October.

0. Novak: AGU Fall Meeting, San Francisco, 3-
11 December.

B.M. OReilly: 1GA Meeting, Coleraine, 24-27
February, RAPIDS, Hamburg and EAEG
Meeting, Vienna, 29 May - 11 June;
RAPIDS, Kiel, 30 June - 7 July and
Hamburg, 14-22 December; AGU Fall
Meeting, San Francisco, 3-11 December.

P.W. Readman: KRISP project, Kenya, 3-25
February; AGU Fall Meeting, San
Francisco, 3-11 December.

G. Wallace: KRISP project, Kenya, 26 January -
3 March; COMBO, Portugal, 23-27
March, 30 May - 6 June, 31 August - 4

September and 20 September - 14
October.

8.3 Astronomy Section

I. Elliont: Astrofest, London, 4-6 February;
AGM of the Irish Science Teachers
Association, Dundalk, 18 March; AGM of
the British Association of Planetarians,
Armagh, 6-8 May; Tour of science
centres in Boston, Pi Baltimore,
Washington, Orlando and New York, 27
June-9 July; 25th Bi-Annual Conference
of the Intemational Planetarium Society,
Cocoa Beach, Florida, 10-16 July;
Official opening of the exiension to
Armagh Planetarium, 21 July.

visits, UCG, 7 February; 23 March; 14
April; 21 April; 17 May; 15 June; 17
October; 3 November; 7 December.
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E.J.A. Meurs: Collaboration Meeting, Munich,
28-30 April; 1AU Symposium Nbr 163,
Elba, Italy, 1-7 May; Collaboration
Meeting, Munich, 10-17 May and 28 July-
3 August; IAU General Assembly. The
Hague, 15-27 August; EU Panel Meeting
on Large Scale Facilities, Brussels, 31
August; Collaboration Meeting, Munich,
19 September-7 October; ROSAT Users
Meeting,  Munich; 24  October-7
November; EU Panel Meeting on Large
Scale Facilities, Brussels, 10 November.

9  Miscellanea

J. Eisloeffel left the Cosmic Ray Section in March
to go to Grenoble Observatory with continued
funding from the Human Capital and Mobility
(HCM) star formation network headed by DIAS.

L.O'C. Drury continued as Chairman of the
Mational Committee for Physics.

L.OC. Drury continued as a member of the

T.P. Ray assisted the Office of Public Works, and
0. Deignan of Irish Lights, with calculations in

A.Tbmpmmnﬁ.duﬁnnnthw
Irish Academy Space Rescarch Committee.

Grubb (1844-1923), makers of telescopes and
other scientific instruments and machines from
1825 to 1925. The 27 inch Vienna refractor
by Howard Grubb in 1880-1883 was

the year and
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test of cosmic ray origin. Astron. Astrophy., Vol
287, pp 959-971 (1994).

L. O'C. Drury with F. A. Aharonian and H. J.
Volk: GeV/TeV gamma-ray emission from dense
molecular clouds overtaken by supernova shells .
Astron. Astrophy., Viol 285, pp 645-647 (1994).

L. O'C. Drury: Acceleration of Cosmic Rays.
Contemporary Physics, Vol 35, pp 231-242
(1994).

P. Duffy, L. O'C. Drury and H. J. Volk: Cosmic
ray hydrodynamics at shock fronts.  Astron.
Astrophy., Vol 291, pp 613-621 (1994),

J.Eisloeffel and T.P. Ray with C.J. Davis and R.
Mundt:  Near-infrared Observations of the
HH46/47 System. Astrophys. J. (Lemers), Vol
422, pp L91-L93 (1994).

J.EisloefTel and T.P. Ray with C.J. Davis: Near-
infrared imaging of HH 1/2 in shocked molecular
hydrogen and [Fell]. Astrophys. J. (Letters), Vol
426, pp L93-L95 (1994).

A.W.B. Jacob with J. Diaz et al: A deep Seismic
Sounding  imvestigation  of  Lithospheric
Heterogeniety and Anisotropy beneath the
fberian  Peninsula. Iberian  Lithosphere
Heterogeniety and Anisotropy (eds. J. Mezcua
and E. Camreno), publ. LGN. Madrid,
Monografia No. 10, pp 105-127 (1994).

AW.B. Jacob, R. Vees, LW. Braile and E.
Criley: Optimization of Wide Angle Seismic
Signal-to-Noise Ratios and P-wave Transmission
in Kenya. Tectonophysics, Vol 236, pp 61-79
(1994).

A.W.B. Jacob with C. Prodehl, H. Thybo, E.
Dindi and R. Stangl: Crustal Structure on the
northeastern  flank of the Kemya Riff.
Tectonophysics, Vol 236, pp 271-290 (1994).

EJA. Meurs with G. Matt, L. Piro, L.A.
Antonelli, HH. Fink and G.C. Perola: Exiended
Soft X-ray Emission in the Seyfert 2 Galaxy
NGC4388 discovered with the ROSAT HRI.
Astron. Astrophys., Vol 292, pp L13-L16 (1994).

T.P. Ray with G.A. Hirth, R. Mundt and J. Solf:
Asymmetries in Bipolar Jets from Young Stars.
mﬁ J. (Leners), Vol 427, pp L99-L102

T.P. Ray and J. Eisloeffel: Optical Outflows in
the Vicinity of the Southern Herbig Ae/Be Star

vwdBH 65b. Astron. Astrophys., Yol 290, pp 605-
608 (1994).

P.M. Shannon, A.W.B. Jacob, J. Makris, B.
O'Reilly, F. Hauser and U.Vogt: Basin evolution
in the Rockall Region. First Break, Vol 12, pp
515-522 (1994).

S.-P. Xiang: Galaoxy Formation in Dark Matter
Models. Astron. Astrophys., Vol 290, pp 349-
356 (1994).

5-P. Xiang: Cold plus Hor Dark Matter and
Structure Formation of the Universe. Astrophys.
Space Science, Vol 211, pp 99-114 (1994).

10.2 Conference Proceedings

G.F. Byme and B. Jacob with C.S. Birt et al:
Kemya Rift Imternational Seismic Project (KRISP)
1994 Seismic Experiment - Experiment Design
and Data Presentation. EOS, Vol 75, p 644
(1994).

M. Corcoran and T.P Ray: Spectrascopic
Evidence for Disks Around Herbig Ae/Be Stars.
The Nature and Evolutionary Status of Herbig
Ae/Be Stars (eds. P.S. Thé, M.R. Perez and E.P.J.
van den Heuvel), Publications of the
Astronomical Society of the Pacific (P.A.S.P),
Conference Series, pp 151-154 (1994).

J. EisloefTel and T.P. Ray: A Search for Herbig-
Haro Objects Near Southern Herbig Ae/Be Stars.
The Natwre and Evolutionary Status of Herbig
Ae/Be Stars (eds. P.S. Thé, M.R. Perez and E.PJ.
van den Heuvel), P.AS.P., Conf. Ser., pp 384-
385 (1994).

W.B. Jacob, P.M. Shannon, J. Makris, F. Hauser,
U. Vogt and B.M. OReilly: An Overview of the
Results of the RAFPIDS seismic project, North
Atlantic. The Petroleum Geology of lIreland's
Offshore Basins, Dublin, pp 64-65 (1994).

E.J.A. Meurs with L. Piro, L.A. Antonelli, H.H.
Fink, G. Matt and G.C. Perola: Diffuse Soff X-ray
Emission from the Seyfert 2 Galaxy NGC4388 -
Implications on Scatiering Models. New Horizon
of X-ray Astronomy - First Results from ASCA
(eds F. Makino and T. Ohashi), pp 591-594
(1994).

EJA. Meurs and A. Piters: QeBe-stars with
Possible Compact observed ar X-
rays. IAU Symp. 163, pp 554 - 557 (1994).




School of Cosmic Physics

1994

EJ.A. Meurs and E.P.J. van den Heuvel: The
Galactic Number of WR stars produced via Close
Binary Evolution. 1AU Symp. 163, pp 329 - 330
(1994).

E.J.A. Meurs, F. Murtagh and HM. Adorf: HST
Archive Research Tools - A Pilot Project. 1AU
General Assembly, The Hague, Book of
Abstracts, JD20, p 279 (1994).

0. Novak, G.F. Byme and A W.B. Jacob with
KRISP Working Group: Kemya Rift International
Seismic Project (KRISP) 1994 Seismic Profiling
Experiment - Preliminary Interpretation. EOS,
Vol 75, p 664 (19594).

B.M. O'Reilly, F. Hauser, A.W.B. Jacob and P.M.
Shannon:  Seismic Properties of Extended
Continental Lithosphere and their Petrological
Implications - an Example from the Rockall
Trough. EOS, Vol 75, p 644 (1994).

B.M. OReilly, A.W.BJacob, P.M. Shannon, J.
Makris, F. Hauser and U. Vogt: The Erris and
eastern Rockall Troughs Structuwral and
Sedimentological Development. The Petroleum
Geology of Ireland's Offshore Basins, Dublin, pp
50-51 (1994).

BM. OReilly, P.M. Shannon and F. Hauser:
Fault Analysis and Modelling - an example from
the central Irish Sea, St George's Channel region.
The European Association of Petroleum
Geoscientists and Engineers, 6th Conference,
Vienna, p 505 (1994).

T.P. Ray with R. Mundi: Oprical Ouiflows from
Herbig Ae/Be Stars and Other High Luminosity
Young Stellar Objects. Invited review in The
Mature and Evolutionary Status of Herbig Ae/Be
Stars (eds. P.S. Thé, M.R. Perez and EP.J. van
den Heuvel), P.A.SP. Conf. Ser., pp 237-252
(1994).

T.P. Ray: Evidence for Disks Around Herbig
Ae/Be Stars. The Cold Universe, X1IIth Moriond
Astrophysics Meeting (eds. T. Montmerle, C.J.
Lada, LF. Mirabel and J. Tran Thanh Van), Gif-

sur Ywvette, Editions Frontiéres, pp 255-259
(1994).

T.P. Ray: Herbig Ae/Be Stars. Invited review in
Kuwnm and Dynamics of Diffuse
Astrophysical Media (ed. J. Dyson), Kluwer
Academic Publishers, pp 71-86 (1994).

T.P. Ray, AL Sargent, S.V.W. Beckwith and C.
Koresko: Circumsiellar Matier Around Post T

Tauri Stars. Proceedings of the 10th IAP
Meeting (Circumstellar Dust Disks and Planet
Formation, eds. R Ferlet and A. Vidal-Madjar),
Gif-sur Yvette, Editions Frontiéres, pp 143-147
(1994).

P.W. Readman, BM. O'Reilly and F. Hauser:
Satellite Gravity Berween the Rockall Trough and
the Mid-Ailantic Ridge. EOS, Vol 75, p 156
(1994),

P.W. Readman with JW.F. Edwards and M.).
Sankey: A Bouguer Anomaly Map of Ireland and
Surrounding Worers. Petroleum Geology of
Ireland's Offshore Basins, Dublin, pp 58-59
(1994).

5.C. Russell: The Abundances of Li in delta Scuti
stars - Can they Explain the Li Dip?.
Proceedings of the ESOVEIPC Workshop on the
Light Element Abundances, Marciana Marina,
Elba, ltaly, 23-28 May 1994, pp 248-251.

P.M. Shannon, A.W.BJacob, J. Makris, BM.
OReilly, F. Hauser and U. Vogt:  Basin
Development and Petroleum Prospectivity of the
Rockall and Hatton Region. The Petroleum
Geology of Ireland's Offshore Basins, Dublin, pp
52-53 (1994).

10.3 Books, Theses and Sundry Publications

I. Elliott: Skymotes (a regular monthly aricle).
Technology Ireland, 1994,

A.W.B. Jacob and ). Neuberg: COMBO: A
Controlled-Source Study of the Core Mantle
Boundary. International  Seismological
Observing Period Newsletter No. 5, p 3 (1994).

T.P. Ray, and S.V.W. Beckwith (Editors): Siar
Formation and Techniques in [nfrared and mm-
Wave Astromomy. Proceedings of the 5th EADN
Predoctoral Astrophysics School, Lecture Notes
in Physics Series, Vol 431, Springer-Verlag
(1994).

P.M. Shannon and P.F. Croker: Conference
Report - The Petroleum Geology of Ireland’s
Offshore Basins. First Break, Vol 12, pp 421-422
(1994).
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presume that the Institute will continue in operation.
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INSTITIUID ARD-LEINN BHAILE ATHA CLIATH
(Dublin Institute for Advanced Studies)

Financial Statements for year ended 31 December 1994.

Balance Sheet as at 31 December 1994

MNotes 1994 IRE 1993 IR£
Assetls
Fixed Assets 3 256,841 211,951
Current Assels:
Cash on Hands and at Bank 719,674 622,428
Debtors and Prepayments 58,250 58,556
Total Assets 1,044,765 891,935
Less Liabilities
Current Liabilities
Creditors and Accruals 68 229921 213,384
Funds 5 32,593 31,606
Total Liabilities 262,514 244,990
Net Assets 782,251 647,945

Financed by:
Surplus Income and Expenditure Account 525410 435,994
Capital Reserve 4 256,841 211,951

782,251 647,945

-_—

The Accounting Policies, Notes 1 to 10 and Statement form part of
these accounis.

-—._‘_-3-—!-..-.!.\.; L

CHAIRMAN - COUNCIL OF THE IN
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(1,080) 37,307 26,679
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INSTITIUID ARD-LEINN BHAILE ATHA CLIATH
(Dublin Institute for Advanced Studies)

Notes to the Accounts

Cost @ 1/1/94

Opening Balance 679,176 1,255,606
778,375 1397316
Disposals
375 1

Decosct




(Dublin Institute for Advanced Studies)

Notes to the Accounts

6. Creditors and Accruals:

Included in this heading is £96,491 mm“-upnﬂﬂllbn*lmﬁh i
revenue in line with expenditure on projects. (Note 1)




DUBLIN INSTITUTE FOR ADVANCED STUDIES

REPORT OF THE COMPTROLLER AND AUDITOR GENERAL

| have audited the financial statements on pages 2 0 9.

Responsibilities of the Institute and of the Comptroller and Auditor General

The Council of the Institute is responsible under Section 28(2) of the Institute for Advanced :Eﬂ?%‘a
Studies Act, 1940 for the keeping of all proper and usual accounts of moneys received or
expended by it. Itis my responsibility, under Section 28(3) of the Act to audit the financial
statements presented to me by the Council and to report on them. As the result of my audit |
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 .
inamymichmkmmofﬂmsqedﬂmuidﬂnimuﬂﬁchmhmmmﬁ f

relation to their management and operation.

An audit includes examination, on a test basis, of evidence relevant to the amounts
disclosures in the financial statements. It also includes an assessment of the significant e
andjudg:mlsm:ﬂeinthemﬂimufﬂnﬁmcidmm;

My audit was conducted in accordance w '
issued by the Mnng!‘m tices E

1 required to enable ‘me to fulfil my funct
my opinion, | also evaluated the overall
financial statements. T




