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Dublin Institute for Advanced Studies

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

School of Celtic Shudies

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 Sedn O Cearnaigh. The original
appeared in 1571 and was the first book in lrish 1o
have been published in Ireland. It 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 TIONOL and statutory public lecture
were the main public events organized by the
School n 1994,

School of Theoretical Physics

Forty-one research workers from the universities or
other institutes of research or higher education
{mainly wn 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 a1 DIAS
and joint seminars with other third level institutions
took place. Members of the School gave fiftcen
lectures in Ireland.  The statutory public lecture
wis given at Trinity College Dublin by Professor
LT, Lewis (DIAS).

The primary arcas of research were theoretical
particle physics, statistical mechanics and applied
probability theory; members of the School
published papers in  scientific journals and
conference procecdings: 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
dvnamics some of the more significant results were
the suggestion of a mew and wery natural
explanation for the anomalous line ratios seen in
shock-excited molecular hydrogen specira from star
formation regions, a simple explanation for why
supannummmtﬂmdudnnmbuom:m:
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).
Nuclear 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 dusi 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 ook place in
Kenya carly in the year when the Section took pan
in an interational experiment to study the southern
Kenya Rift Resulis of an carlicr phase were
published during the year too. Important results
from the RAPIDS project were also poblished for
the northeasten Atlantic where a new model
explains the development of the basins with a
mechanism radically different from that previously
postulated by other research groups. COMBO, a
controlled source study of the eanh's core-mantle
boundary was delayed, at a late stage, after most of
muwumm However,
work has begun using other sources in the
meantime.  The gravity work has advanced
considerably, with increasing use being made of
satellite gravity data. Studies have been carmied oul
in more detail onshore and on a less-detailed, but
broader sweep, offshore. In both cases, scismic and
gravity data have been combined.

The Astromomy Section experienced a time of
change during 1994, Afler an interval of cighteen
months, EJA. Meurs took up office as the new
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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)

Dir John Carey, Harvard University (1990)

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

Professor Toshio Doi, Nagoys Wamen's Universily
(1991)

D David ¥. Dumville, University of Cambridge
[1989)

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

Professor D. Simon Evans, 51 David's University
College, Lampeter (1952)

Professor William Gillies, University of Edinburgh
(1989)

Professor Geraint Gruffydd, Centre for Advanced
Welsh and Celtic Studies, Aberystwyth (19289)

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

Professor Michael Lapidge, University of Cam.
bridge (198%)

Professor Donald MacAulay, Univerity of Glasgow
(1989)

Professor Toshitsugu Matsuoka, Hoseli University,
Tokyo (1991)

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

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

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

Dr Pidraig O Néill, The University of North
Carclina at Chapel Hill (1990)

Dr Brinley F. Roberts, National Library of Wales,
Aberysiwyth (1960)

Professor R. Mark Scoweroft, mm: University
of America (1990)

Dr Richard Sharpe, University of Oxford (1988)

P:o{u::]mm L. Thomson, University of Leeds

1991
F"f-“} Calvert Watkins, Harvard University
1990

Professor T. Arwyn Watkins, University Gollqn
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 Lo lIrish-
based scholars when it holds materials which
the scholars’ own institutions, or the major
public libraries in Dublin, lack.)

Jacqueline Borsje (Free University of Amaterdam)

Dr Melita Cataldi (University of Turin)

Prof Dr Johan Corthals (Universitit Hamburg)

Dr Ann Dooley (University of Torosta)

Clara Ferranti (University of Macerata)

Inge Genee (University of Amsterdam)

Professor Eric P. Hamp (Univemsity of Chicago)

Gisbert Hemprich (University of Freiburg)

Dr Rolf Kddderitzsch (Universitat Bonn)

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

Setsuko Mori McElwain (Bunkyo Colleges, Tokyo)

Toshi Matsuoka (Hosei University, Tokyo)

Ann Mulkern (University of Minnesota)

Annette Pehnt (Univemity 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 rescarch for publication continued in
the fields of manuscript studies, bibliography, medi-
cal texts, Early Modern lrish verse, lexicography.
Editorial /[supervisory work was dome for projects
undertaken by members of stafl and research schol-
ars, as well as outside scholars (see below), in the
arcas of Irish and Scottish Gaelic dialect studies and
various ather projects of the School's statutory pub-
lishing range.

2.1 Primary project areas
# P. de Brin worked on

the
tion of volume I of the
MMH_M:M--

 Catalogue

‘Manuscript studies continued,
direction of Pidraig de Brin, on th
of Irish manuscripts in the National Library
‘of Ireland (Pidraig O Machain); on l.h

iﬁ

E’

.ﬂ’l:lilqﬂ af the Gaehe manuscripls
land (Romald Black); on




School of Celtic Studies
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gﬂmamwnhmm-rﬂm
risl Library, Villanove University, FPenn-
sylvania (W. J. Mahon); on Clér limh-
seridbhinnd Gandge Choldite Ollscosle Chor-
cai: cnuasach an Phaorsigh agus cnmasaigh
eile (B. O Conchilir). Acibheann 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) Bibliogra-
phy of Irah linguistecs and literafure. Sedn
O Cearnaigh (Research Scholar) continued
work on his Bibliography of the printed mote-
rial in the Jrish language 1571-1700, for pub-
lication in the Bibliographical studics series
{General editor: R. Baumgarten).

« Fergus Kelly continued work on his mono-
graph Early Irisk farming: the evidence of the
law-tezts, for publication in the Early Jrish
law serics (General editor: F. Kelly).

2.2 Other research and editing

Work intended for publication by the School was
continued by Sein O Siilleabhiin on an edition of
Wrmmhuﬂn-immnm};

on & number of Insular Celtic lexical itemns and syn-
tactic structures with reflexes in British and Irish.
Rolf wwn on :q:-:h of hlr M,jﬂ-:

uwwfn&mﬂnﬁﬂm mm‘.
mumﬁmum

mﬁmmmnmﬁ-h'
Ghareilge Chonamara. Brian O Cathiin worked

---------

mm.rumm

Riorddin; ﬁuﬁimnmwﬂ-"ﬂfﬁ-
Md&pm-wﬂnmm
of the vocabulary of Munster dialects.
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and indezes, by A. O'Kelleher and G, Schoep-
perle. 1994 (orig. publ. in 1018 by Univer-
sity of llinois). lxxviii + 518 pp., pl. ISBN
1-85500-173-X. 1r£30.

» School of Celtic Studies: Publications in
Crliic Studies, Catalogue 1993/188{ J Sceil
an Léinn Cheiltigh: Foilscachdin sa Léann
Ceilteach, Cataléy 1993/1884. 54 pp.

The following publications of the School were
reprinted: A grammar of Middle Welsh (D. Simon
uch.mqmmu:.ni;mnmmr-
‘gang Meid; no. F 5.22) ; An in :

syllabic postry (Eleanor Knott; no. F 3.2).

1991




School of Celtic Studies

o Mairtin O Briain (Coldiste na hOllscoile,
Gaillimh): “Loscadh agus luaith le sruth (Cor-
puis turis Hibernici 1 285.21-2)".

e 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 fruh dialects)’.

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

o Michedl Mac Craith (Coliiste na hOllscaile,
Gaillimh): “A Bhean chridhe chompdnta: frea-
gra fileata Eochaidh Ui Eodhasa'.

» Dénall O Baoill (Institidid Teangeolaiochta
Eireann): 'Fuaimnii na Gaeilge agus réamhra
IGT T

» Johan Corthals ([Universitat
‘Immathehor ndilella 7 Avri’.

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 ns Gaeltachta',
International Conference on Language in Ireland,
University of Ulster at Jordanstown (June); by
Maiirin Ni Dhoanchadha, "The feudal lord and his
professional poet: & 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 MeKenna gave an M.Phil. course on "Gen-
erative phonology and morphology’, Center for Lan-
guage and Communication Studies, Trinity College
Diublin.

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

Brian O Cuiv acted as chairman st the symposium
(11 March 1994) on ‘Bocaccio’s Decameren: from
Florence to Kerry’, held in the Royal Dublin Sod-
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
1984).

Lectures by Research Scholars included Cascimhin
Breatnach, ‘Cath Fionntrigha', Léachtai Chelm
Cille 25, Diin Chasin (March 1094); ‘Oidheadh
Chloinne Uisnigh 7', 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 Cathiin, ‘Scéalalocht Arann' at a seminar orga-
nized by Iontacbhas na nOilein (Eire) in Arainn
{1 May 1894); he aitended and moderated a ses-
sion of the conference *(He)Oralisierung” organised
by Hildegard Tristram at the University of Freiburg
(23-25 June 1994). Dorothee Tratnik, ‘Fearg Dé az
phobal na nGael', at the conference ‘Litriocht agua
cultiir na Nua-Ghacilge’, University College Galway
{October 1994).

7.2 Scholarly publications

Mairtin O Murchi, ‘Celtic Studies, Dublin School
of’, The encyclopedia of language and hnguistics,
ed. R. E. Asher et al. (Pergamon Press, 1994)
2.495-6. Proinsias Mac Cana, Co-editor of Erin
45; ‘The historical present and the verb “to be™ ',
Eriu 45 (1994) 127-50; 'Y canu mawl yn Iwerd-
don’, Lién Cymrs 18, 38-52; ‘Diithi O hUaithne',
Déithi O AUsithne: cuimhni cairde, eag. P. Mac
Aonghusa agus Tomés de Bhaldraithe (Baile Atha
Cliath) 9-30; review of Daithi O hOgiin, Myth,
legend and romance: an encyclopedia of the Jruk
folk tradition (London, 1990), Béaloideas 60/61
(1992/93) 307-10; his Celtic mythology was pub-

lished in Hungarian translation. Rolf Baumgarien,
Co-editor of Eris 45; *Cr{s}ide A& . and the Eazly
Irish copula sentence’, Eriw 45 (1994) 1216, Miirin

Ni Dhonnchadha, ‘Two female lovers’, Briu 45
(1994) 113-19. Sean Ua Stilleabhdin, ‘Gaeilge ou
Mumhan', Stsir ne Gacilge in omds do PAddraiy
O Fiannachts, eag. Kim MeCone et al. (Maigh

L







‘School of Theoretical Physies.

Annual Report of the Governing Board of
the School af Theoretical Physics for the year
ending 31 Decetnber 1994 adopted al its meeting
of 16 February 1996.

Sﬁnm PROFESSORS: M"Th m{h
Lot from 1 January 1975), Lochlaimn S.
O Raifeartaigh




2 General

'ﬂ"rﬂﬂ?ﬂ[tﬂlirdﬁhlm and two
lecturers from the University utﬁmmm
the thnlndl visited the school on 17 May.

of Coamic Physics on the different sspecia of
resentch carried ot at the Institute. After lunch
thqvidudnmni Gmﬁu

31 . i IP. . P e

The work of Prof. L. O'Raifeartaigh on
mMﬁqamde-
‘Zumino theories initiated in the previous year
was continued in collaboration with Prof. W.
McGlinn and Dr. G du&nuuithm-du




Dr. €. Stephens collaborated with Dr. D.J.
O'Connor on the project “Crossover Behaviour
in Field Theory "(Human Capital and Mobility
Project ERB 4001GT930823). With M. van Ei-
jek (Amsterdam) they showed how to calculate
the critical temperature and critical amplitudes
in relativistic Ag*- theory. With F. Freire (Hei-
delberg) they completed an investigation of the

specific heat in » fim grometcy. With A, Bray
okl il S o S
;iuqllmiﬁ'lhﬂ'-mﬁhit'uruﬂim
_ They made good progress in dwulwil_l;

a field-theoretic renormalization group eapable of
exhibitin : ‘h Poms-aver b'm ﬁm“‘

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 ql.l.l.llilﬂim on product spaces.

ation Theory continued in collaboration with Dr.
7 Fﬁﬂﬂ‘“ﬂﬂh . 1 A

tors, e . =,




Sthulnl"l‘hmnhul Physics
). Buralaff mﬂnﬂd his study of ex-

Abelian Higgs model. With F. Ab-
Hwﬁﬂhlﬂmmm“ﬂd
vottices in superconductors. Furthermore, with
K. Arthur, the energy-momentum tensor for op-
-lmhahmwdmi\'ndl

mnﬂh&daﬂhﬁﬂ;h‘mm

properties from data. He collaborated with A.
MM}mWﬂmmmxﬁ
mm Tormalism to general




fie. :
. N.G. Durrieto, & N. ‘O'CONNELL: ‘hm
.duﬂu&n!hrﬁnnk.dupuhmndm

flow in some queues of interacting traffic.
' G Foro: Hmm

-H, G‘Cnm Large dnitﬁuu in

'_.'R Hum.l. kLG wm Euwp;r

and overflow &m: in qnmmﬂh finite

"'-_,H:-nu
"y

5|4 nrnk.

"'“-\‘;" ol

e ;ff"'q_r'.- wprau ]
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o Prof. 1 Barshenkov (Capetown) Non

« Dr. G. dn Costa Knot

e njm-ﬂ-mﬂmﬂﬁﬁ!l
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De. Eulqm:h[llm Sum}lhlm&u-
mruﬂuﬂ-hulﬂfﬂﬂﬂl Hm}
m:nnpuaﬂulmglm

Dr. C. Nash (Maynooth) Combinatorial
formulation Hw quantum field
l.ienrinl{lmimtht]

~ Pr. O Sé (Carlow, RT.C.) Graph theory
and combinatorial mathematics (Flens-
burg. Germany) or

 Dr.  N. O'Connell The genealogy of

branching processes and the age of our
unﬂmmlmm{um

Y

Al ‘n(‘-\l‘ Enirt




tique ,mﬂ-ﬂmw 1th. UK
Telntrafic Cambridge, 23
a5 March; IEE, London, 11-12 May;
STATMECH-10, King’s College, London,
2527 May: KI‘H Hntmh w

'ﬂ!m'lhnr
‘64, Cambiridge, IS—H’ Dnmbﬂ

L. O HAIFEARTAIGH: ‘Member of selection com-
mittee for Wigner-Medal for contributions

10 Group Theory in Physics, awarded to
v Ih-:mil..ﬂ‘wﬁruﬂnl‘unum
ieal Methods
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Sehool of Thearetieal Physics

a Pyl n.mcww
models m and deterministic :

o Dr. S.O'Briu m-m M?m
model for the waterproofing
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Sehool of Theoretical Physics
P. Upton (Oxfoed) 15-30 January.

9 Publications







School of Cosmic Physics

1994

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 | April).

PROFESSORS: A. Thompson, (two vacancies)

ASSISTANT PROFESSORS: D. O'Sullivan, T.P
Rav, P.W. Readman.

RESEARCH ASSISTANTS: 1. Elhiott, (iwo
wvacancies).

EXPERIMENTAL OFFICERS: T.A. Blake. B.D.
Jordan, W.-M. Tai.

VISITING SCIENTISTS: 1. Bens (Old Royal
Observatory, Gresnwich), V. Blain
(Macquaric University, Sydney), AO.
Camillas (Fabra Observatory, Barcelona),
). Edwards (Edinburgh), R Ewvans
{(Edinburgh), 5.A.G. Falle (University of
Leeds), M. Fujiwara (Ochanomizu
University, Tokyo), G. Hirth (Max Planck
Institute for Astronomy, Heidelberg), R.
Kind (Potsdam), 1X. Liu (University of
Hamburg), J. Makeis (University of
Hamburg), LA Mendes Vicior (Lisbon),
M. Morimoto (Kagoshima University.
Japan), R. Mundi (Max Planck Institute
for Astronomy, Heidelberg), J. Neuberg
(University of Leeads), 0. Novak
(Karlsruhe), T. Pointer (University of
Leeds) C. Prodehl (University of
Karlsruhe), M. Smyth (ROE, Edinburgh),
Mlhmlvjr (MP] for Radicastronomy,

)

TECHNICAL AND CLERICAL STAFF: K.
Baolster, 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: ). Bosch (to 31 December), G.F.
Byme, M. Corcoran, T. Downes, K
Farrell. F. Hauser, AJ). Keane, P. Kelly
(from 1 October to 31 October), F.E
Murphy, ©. Novak (from | October), L
O'Brien, C. O'Byme (to 30 September), B.
OReilly

FROJECT SUPPORTED POSITIONS: ). Byme
{IRMA), ). Eisloeffel (HCM, 1o 31
February), F. Hauser (RAPIDS), B.
OReilly (RAPIDS), SC.  Russell
(ISOPHOT]). LG, wan 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 (Anmagh), M. Cawley
{SPCM), D. Corcoran (DCU), M. Hoey
(UCD), R. Keary (GSI), E Kennedy
(DCU), J. Makris (Hamburg), P.Morris
(BP/Independent), N.P. Murphy (BP),
W.E.A. Phillips (TCD), C. Prodehl
(Karisruhe), R.M. Redfern (UCG) PM.
Shannon (UCD).

VACATION STUDENTS: John Cuniffe (TCD,
Il July - 16 September), Fergal Dalion
(DCU, 25 July - 23 September). Audrey
Eager (S1 Patrick's, 28 February - |1
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 1o calculate the
non-thermal  level populations of Hy was

developed. Calculations show that significant
e result

non-thermal populations are an

nfilmmfﬁmmmlﬂn-dqﬁhy'mﬁﬂ
therefore, of shocks in low—ionisation magnetised
regions. This model could help 1o explain
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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-implhicit
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
achicved 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 Hydrodvmamical Simulations of Jets with
Cooling

T Dovwnes, 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 HHI6/47 outflow give a
derived luminosity of the 2.12 micron line of
molecular hydrogen which is of the same order
as the observed luminosity. Al present, work s
underway to complete a temporally and spatially
sccond  onder  accurate code  which  will
incorporate  formation and dissociation of
maolecular hydrogen and carbon monoxide. [t
will then be used, in conjunclion with
observational results, 1o explore the parameter
space of YSO jets in an anempt to explain the
physical origims of the shotks which give nise to
the observed radiative emissions.

204  Existence of Smooth Cosmic Ray
Dominatzd Shock Structures

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

Stimulated by a discrepancy befween the
“simplified models™ for SNR evolution including
effects of particle acceleration and the recent,
mare detailed, models calculated by Berezhyko et

reexamined. For realistic diffusion coefficients it
tums out that expanding spherical shocks cannot
in general become cosmic my dominated, in
agreement with the calculations of Berezhko. The
disagreement with the “simplified model”
caleulations was traced to o subtle problem with
the choice of diffusion coefMicient. These results
are significant for the interpretation of supemova
remnant observations

2.05 Expectations from Acceleration Theory
for UH Abundancies in the GCR

L Drury

The surprisingly high UH, and in particalar r-
process, nuclear abundances in the Galactic
cosmic rays (GCR) found in the preliminary
analysis of the UHCRE, supported also by the
carliecr HEAOQO and Aricl-6 data, have been
generally taken to imply support for the
conventional supemova 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 i nol is simple &
commonly supposed. Even if the supermova gjecta
are tuken 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 correct.

2.06 Abundance Studies

S C Russell

An snalysis of the lithium abundances m a
number of delta Scuti stars was completed this
vear, These stars were thought to be candidates for
explaiming the lithium dip in evolved F5 dwarfs.
The results have revealed that most of these stars
could not possibly lose enough mass to transform

be enriched in lithium over normal - main-
sequence stars. However, a small number of stars

do show signs of being depleted in
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suspected that chromospheric emission may alter
the width of the lithium resonance line
traditionally used for abundance amalyses. The
hyvpothesis 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
S5 Russell WM Tai and L Drury

As pant of the sciemific support for the
Infrared Space Observatory (I50)
photopolanimeter,  ISOPHOT, § C. Russell
assisted with calibration measurements carried
out at Dornier, Germany. This programme was
highly successful, and the results were brought
back to DIAS for reduction

W M Tal spent seweral 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 amalysis.  This was continued o
further workshop mectings held in Dublin and at
Rutherford Appleton Laboratory (England) in the
Autumn. The IDL software 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.-F. Wenzel (ESTEC)

It became clear during the year that the
UHCRE data system needed 1o be revised and the
entry procedurcs streamlined. A logical naming
scheme, and & relstional daabase siructure were
designed and the old files converted 1o the new
system. The opportunity was taken to move from
the old VMS system to UNIX. An automated
data-entry system was written to guarantee the
format of the files and camry out some consistency
checks.

Detector processing and track measurement
continued throughout the year. All the ultra
heavy cosmic ray events satisfying “first class”

sclection criteria have now been fully measured

in forty-five UHCRE detector stacks, representing
about 27% of the sccessible collecting area. In
addition, about one hundred fragmenting events
have been measured as part of a parallel
programme, started carly in' the year, o

M

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 1o 3 beam of
10 GeVinucleon Au jons =t the Brookhaven
National Laboratory in September and to a beam
of 160 GeVinucleon Ph ions af CERN in
December. The CERN beam was the highest
energy, by an order of magnitude, ultra heavy ion
beam achieved 10 date.

1.09 Nuclear Track Detector Response Studies

A. Thampsae and J. Basch

The question of isotropy of track response to
relativistic ulira heéavy nuclei in polyvearbonate
was investigated. Multiple exposures of & lexan
polvcarbonate detector stack 1o a 101
Gev/nucleon Au beam wac camed out at the
Brookhaven National Laborstory & constant
temperaiure and varying zenith.  Analysis of
several hundred measurements of signal strength
was conducted but no anisotropy was detected
The track response of the polyearbonate was
found to be constant within experimental error
over the full zenith range. Apan from its intrinsic
value this result is relevant 1o optimisation of
charge spectrum resolution in the DIAS/ESTEC
Ultra Heavy Cosmic Ray Expwﬁum.

2.10  lonising Radiation Measurements al
Alreraft Altitudes (IRMA)

initial scanning. indicated pamticle dens
ranging from 1.8 x 10° per

tnnmd:ml-i:m" pum’ﬁ”hh
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further studics. The contribution of these nuclei
1o the overall particle intensity at aircraft altitudes
will be determined in order to determine the

radiation hazard o passcngers.

The preliminary investigation of the combined
techniques of the DIAS and ANPA (L.
Tommasing and co-workers in Rome) groups
indicated that the combined system satisfactorily
wmwmwmﬁm
the main cosmic ray flux. To continue the
investigation, combined detector stacks were
included in further cxposures on the lrish
Govemment Jet, and on a British Airways
Concorde.

211 Herbig Ae/Be Stars
M. Corcoram and T.P. Ray

Htwmnhumphudmhtﬂ

m to a spatially extended jet in every
case that was examined in detail.

212 Post T Tauri Stars |
T a\hy with S VW, Beckwith Mﬂ
Hetdelberg) and A. Sargent (Caltech)

(by Ray et lﬂ have shown no qﬁhu for
u]ilhuur continuum emission. The inferred
WIﬂwhmﬂhMﬂﬂ"-
10™ solar mass) is typically one or two orders of
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114 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 carmied 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. After propagation,
the Actinide refative abundance,
(Z=88)/(75<Z<86), was 0.038 = 0.010 while the
PUPh ratio, (75<Z<79)(80=F<86), was 205 =
028  These results are consistent with

enrichment by r-process nucleosynthesis.

115 Observing Runs

The Star Formation Group (T.P. Ray, M
Corcoran, 8 Ruzsell T. Do)

Several swccessful observing runs were
carmied out during the year. These are listed
scparately in Section 54.2.

3 Research Activities in the
Geophysies Section

301 Offshore Gravity
P W. Readman and B M. O'Reilly
3.01.1 Marine gravity

Gravity modelling of the RAPIDS profiles
have continued using the COOLE and HOGS data
and the marine free-air anomaly as derived from
satellite altimetry.  Gravity has proved to be
extremely useful in comoborating 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 vanations
from the satellite data it has been possible to
model the lithosphere/asthenosphere boundary
{LAB) out to the Mid-Atlantic Ridge and 10
compare this with the theorctical predictions
based on the thermal history of the lithosphere.
Iniual calculations are very promising but further
numerical modelling of the fundamental

are required 1o refine the genecral
tectonic model for the development of the North
Allantic,

3.01.2 Satellite Gravity

The satellite alimetry data from the GEOS
and ERS-1 missions have been reprocessed by
David Sandwell and co-workers and the results
made available w 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 @ much closer commespondance
between the satellite and surface’ messuremenis.
This has now been merged with the land data sets
s6 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
Geolagical Suevey '

A new gravity image map of lreland and
surrounding shallow scas has been compiled in
collaboration with the BGS using the DIAS and
Grological Survey of Northemn Ireland land data
sets and 3 variety of offshore data sources. A
simulated vertical illumination has been used to
highlight high frequency variations in the gravity
ficld. The technique has been shown to be
extremely effective in  highlighting tectonic
lineaments in the upper crust which can be
correlated with its tectonic history. A demiled
geological interpresation  of the map was
Mﬂlﬂhmﬁtmmd

on ﬁbﬁﬂrm w #M Itis
intended 1o integrate the results of this study with
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the available magnetic data for Ireland and with
the regional sutellite gravity for the NE Atlantic
Production of the Hall-inch Bouguer Anomaly
muap series has continued with the preparation for
publication of manuscmipt maps far Sheets
Number 6, 7 and 25 (North Mayo, Sligo-Leitrim
and South Cork).

103 Meteorology
K Bolner

Readings and recordings of some of the
metcorological  elements  were  continued
throughout the year. The resulting data sets were
relayved 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 stedents when requested.

3.04 The Seismic Network (DNET, ENET and
DSE)

T A Blake, K. Bolster, C. M Horan, A. W. B.
Jacob and G Walloce with sialf of the
GeaForichungsZenirum, Potydam

The three events which occurmed in Ireland
during 1994 were, unusually, all in the northwest.
They were interesting for & number of different
reasons.  Two of them, on 20 August and 30
Movember, were in the Beleoo area of north Co.
Letnm. 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 November
was well outside the DIAS network. although it
was, like the Leitrim events, recorded on the
Brish Geological Survey stations in Northem
Ircland and in southwestern Scotland,  The
position made it difficult to measure the depth,
However the indications were that it was quite
shallow. Tt antracted considerable attention in the
area and the local press and radio were very
helpful in geting poople 1o contact DIAS and
provide the reports from which the macroseismic
map is produced. The small arca of high intensity
suggests that the event was probably no more that
5 km below the surface. This is unusual in
Dunegal, where events are like those in western
mmd are often heard rather than felt,

both high stress-drop and a
crustal origin. Mﬁ:mmﬂmmﬂﬁ
analogous ones in western Scotland are associated
with the Great Glen Fault and its splays.

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 Faull Complex. It is an
active fault zone in Scotland and its track can be
clearly seen on processed maps of the gravity
ficld in Ircland. The three events recorded in
Ireland in 1994 all had unusval features. The
historical record is certninly incomplete but o
have three events over magnitude ML 2 in one
year scems not to have happened in the last three
hundred years. The maximum intensity. MSK
IV, was in line with previous data for Insh
mainland events though higher intensities may be
generated by cvents m the Irish Sea

3.05 History of Irish Seismology
T Murphy

A study was undertaken into the history of the
early seismology stations a1 Mungret, Limerick
and Rathfarmham, Dublin. This has shown that
unigue seismometers, some previously attributed
to OLleary and some unfortunately since
destroyed, were construcied by unknown makers.
The theory of how they functioned is being
investigated.

3.06 KRISP 94 (Scismic programme in Kenya)
G. Byrne, A W.B. Jacob, G. Wallace, T. Blake, F.
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Section took a major part) of the siting, timing.
and design of the shotpoints, wery good signals
were recorded out to about 700 km. The
complete  experiment involves gravity
measurements  (for  density variations],
magnetotellune  measurements {for electmical
conductivity), feleseismic tomography | (large-
scale velocity variations m the crust and mantie}
and seismic profiling. to obtain the detailed P and
S wave stucture of the crust and lower
lithosphere.  The principal interest for the
Geophysics Section lies on the ecastem fank
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. n the months
following the experimental work and data became
available for prelimmary interpretation in July.
The interpretation phase was accelerated by
holding a workshop near Karisruhe, Germany, in
August Later seismic interpretation progressed
very well during the second half of the year in the
{hree 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 i Kenya Two papers
involved the Section. One concemed the
structure and development of the north western
flank between the Kenva and Anza Rifts.  This
med out 10 be more complex than expected.
Another paper analysed and discussed the seismic
sources from both the 1985 and 1990 projects and
demonstrated a clear difference in  amenuation
between the rift and its flanks. This appears to be
mainly due 1o scanering but & study will be made
W try and separate scatering and imtrinsic
amenuation effects.

307 RAPIDS - Seismic Profiles in the
Northeastern Atlantic

F. Hauser, BM. ORetily, A W.B. Jacob and PM.

and the University of Hamburg, f

The year saw substantial advances in  the
research. There were three contributions 1o 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 Erris Trough is on its
western margin and the basin is separated from
the Rockall Trough by a narrow horst, the Emis
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 io
latcral strain migration to the warmer basin
margins as the centre cooled more rapidly duning
deformation. The crustal structure in the Rockall
Trough has been formed by differential sireiching
of the lithosphere. In the model the lower ductile
crust and mantle lithasphere are stretched over a
wide region by a factor between 2 and 3. Strain
focusing into a much narrower region of brintle
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 sesmic lavers found bencath onshore
Ircland,  Symiectonic heat loss played an
important pant in controlling the deformation
patiern.

The second paper used, in addition, dat from
2 600 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 2
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 :
litke or no underplating is predicted  The

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 Hatton Basin,

AW.B Jocob. G Wallace and F. Murphy with J
ww‘* TRTE 4 S ... als ". I ?ﬂml.m
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This was a rather frustrating year for the
COMBO project. The scismic shots were s¢t up
muwuﬁwuﬂwMEw
Okclober, 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
mmmnmmum
level of licensing for the shots and the decision
was taken to delay them. Negoliations have since
been undertaken to ensure that similar problems.
do not oocur again.

On the positive side, detailed plans and

hdhmmmmdiﬂtuldnuu

difficult to reactivate the project.  All the

materials are stored and will be available: when
Mnmﬂi

‘While the shots have been delayed, work has
begun studying events recorded on  other
mmmmm,mt
which has over 300 siations. This allows
technigues to be developed and used on h

403 WMMMiM
mmm
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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 effon
wis made for the case of a high-redshift radio
galaxy that appears o be surrounded by an
extended halo,

406 OB Stars and the ROSAT Archive
EJA Meurs with A, Piers (Amsterdam)

X.ray detections beyond the limits of the
ROSAT All-Sky Survey were attempted 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 nearhy emission feature but this
requires confirmation from a detailed astrometric
calibration of the image.

4.07 Rotation of Clusters of Galaxies
EJA. Meurs with J, Cunniffe (TCD)

Appropriate  numerical techniques  were
developed 1o investigate whether the available
redshifi data for Abell clusiers of galaxies show
any indication for @ gystemafic  rotalion
component of the cluster as a whole. While first
suggestive results were obtained, a further pant of
this project concerms numerical simulations of
galaxy clusters. A progmmme to produce a
simulated cluster with pamicular spatial and
implemented.

4.08 Census of Nearby Galaxy Noclel

EJA Meurs with A Lowrence, R Johnston
(Landon), G. Fabbiano (CfA), M Elvis (Cf4). R
Terlevich and D. Carter (RGO)

A comprehensive survey of the nuclei of
nearby galaxies ot various wavelengths was
camied 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

8D Jordam and M Seyth with UCG and
ICST&M (Londan)

A Transputer based “Universal Detector
Interface™ was designed for the University
College Galway Data Acquisition System. This is
2 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

8D Jordan and M. Smyth with UCG and DRAL
LK)

An investigation was carried out into the
feasibility of using a reverse bissed Position
Sensitive Diode (PSD) 35 a robust, medium
resolution, photon counting army detector which
could be employed as an alternative to a delicate
Imaging Photon Detector used at La Palma
Initial dark tests ar Dunsink were wvery
encouraging. Hopefully a detector constructed on
this basis would be very well sulted 10 Gamma-
ray and X-ray experiments where high sensitivity
i 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 Intemational 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
mum:mmmmh
optical imaging. Specifications include a spatial
ﬂﬂlﬂiﬂlnflm“ﬂtlmm
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5  Facilities

5.1 Compulers
% 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 sysiems were purchased and
integrated with the network. Several additional
X-terminals were purchased and the software
upgraded (this resulted in & further requirement
for additional memory in some of the X-
terminals).  An additional HP-4M laser prnter
was installed for general use, formunmately just
before the existing printer was irreparably
damaged by a leak in the flu 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 wis enhanced.

The leased line from § Memion Square 1o 10
Burlington Road was upgraded to a 64K digiul
link with CISCO rowters at cach end; this
considerably improved the refiability 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 m the School of Celtic Studies.

The Geophysics Section greatly enhanced its
capacity for graphical colour hardcopy output by
obtining a NOVAJET 11 colour inkjet plotter.
Both the quality of the print and the variable
papersize [up to AD: B4.lems = 118.9cms) are
major 3ssels in conference poster development.
The never ceasing pressure on disk storage space
w_nuuuﬁwnwwhllbyﬂmpwdmcnr_m
gigabytes of extra storage space on the UNIX
network for both gravity and seismic data.  The
Calcomp plotter was successfully transferred
from the MicroVaxll w0 the newer and faster
MicroVox 3100 10 facilimie the continued
production of the half-inch gravity maps. The
Livermore Labs SAC and MAF software,
featuring very useful digitived physical and
political maps of the world, was brought on
stream on the UNIX network (by the excellent
work of & summer student, Fergal Dalton), There

3l

——

has becn a continued attempt to keep PC units
upgraded by the scquisition of extra memary,
doubler chips and the replacement of slow small
capacity hard disks with faster larger oncs.

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
rransfer from Lyons and DSB were further
updated and streamlined 1o be more operator
friendly. A systematic monthly backup procedure
for the network scismic 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 tape.

£.1.2 Dunsink Observatory

The Dunsink Ethernet LAN was extended and
2 new Router was Two SPARC
workstations (type 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.

%3 Geophysics Instruments

The scismic 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 camied 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 materils
for the marine shots. Another aspect of the work
was the production of an accurste GPS-based
time reference for shot timing as the existing
DIAS time receivers do not work very well so far
south. Two Trimble ACUTIME I saellite
sufficently accurate time. Two GARMIN GPS20
receivers were then evaluated and these worked
pasition is also available within the limitations of
a single-station determination.
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of the Geophysics Section) defivered the Annual
Statutory Public Lecture for the School of Cosmic
Physics. The lecturc was entitled  Offshare
Mhﬂuhﬂmﬂﬂdﬂmﬂkﬂmﬂ
Flﬂhmwm'ﬂﬂﬂm

6.2 Seminars and Open Lectures in the School

s Biro (University of Manchestery Models of

Time-Dependent Stellar Jets, 2\ June.

e Bonetti (University of Milan): Recent Results
an Cluster Radioactivity, 16 June

« Duffy (Max Planck Institul fur Kemphysik,
Heidelberg): Particle Acceleration and Non-
mm_&mw 19874,
1

e Hith (Max Planck Institute for Astronomy,
Stars, 3 November.

. mm{uﬂmlq of Leeds) Modelling
Mantle, 17 June.

Hungary, 28 August - 3 September; H
npﬂhHMWMnuﬂn-
ray Astronomy, 3-7 October.
Jacob: The COMBO Project - a Controlled
MMQ’&M“M
IASPE! General Assembly, Wellington, New
Zealand, 10-21 January; An Overview of the
Results of the RAPIDS seismic project, North
M Conference on “The Petrolcum
of lreland's Offshore Basins™,
Dublin, 21-22 April.

Meurs: OcBe-stars with Passible Compact
Companions observed ot X-rays and The
GMM{HMM*..
Clase Binary Evolution, |AU Symposium Nbr
163, Elba, ltaly, 1-7 May: Pausible Evidence
ﬁr @ Binary Massive Black Hole in the
muummm,
The Hlpe. 23.27 August: HST Archive
Research Toolx - A Pilot Project, JD20, AU
mmmmlwm

-Hmﬂh: mm'f
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and the Mid-Atlantic Ridge, AGU Fall
Meeting, San Francisco, 5-9 December.

s Russelll The Abundances of Li in delra Scuti
mars « Can they Explain the Li Dip?,
ESOEIPC Workshop on the Light Element
Abundances, Elba, ltaly, 23-28 May.

» Shannon: Baiim Development and Peiroleim
Praspectivity of the Rockall and Halton
Region, Conference on “The Petroleum
Geology of [reland's Offshore Basins”,
Dublin, 21-22 Apnl

6.4 External Seminars

o LOC Dy Gamma-ray Obhservations of
Supernova Remnpants, QMW, London, 18
March.

o Jacob: Geophnwical Technigues, DCU, 28
July,

s Meurs: The Art of Selecting [RAS Souwrces,
The Astronomical Institete, Innsbruck, 2
March, OeBe-stars with Possible Compact
Companiors  obyerved with Rosat, ASGI
mecting, Cork, 22 April,

»  Murphy: The Problems of Accuracy
associgted with GIS in Field Srudies, 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 Couries

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

&  Russell Course of  lectures on
Nucleosynthesis o TCD  3rd  year
undergraduates:  Course of lectures and
tutorials on Basic Mechanics to DCU 1st year
undergradustes;  Adult Education course of
ten lectures &t UCD entitled “Binh Life and
Death in the Universe™

* Ray: Course of ten lectures on Plasma

Astrophysics 1o 4th year students in TCD
during Michaeimas Term.

6.6 Popular Lectures

» Elliott gave a seminar on teaching astronomy
to H.Dip.Ed. students in UCD on | February,
a lecture on The History of Dunrink
Observatory 1o the Ballygall Historical
Society on 9 February and gave presentations
aboul Expo to the West Finglas Tenants and
Residents Association on 12 May and 1o the
Finglas Tourism Initiative on 28 July. He also
delivered a lecture on O Changing Fiew of
the Universe 10 Gorey Adult Education Group
on 12 December.

o O'Brien delivered a lecture on Comets 2t
Dunsink Observatory on 16 November.

» Russell presented a talk on The Beginning of
the Univerre % a mecting of the Insh
Astronomical Society on 21 March and
delivered a lecture on Crealion 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 Goveming 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 till
October.  Afier this, the preparations for a
Science Expo were transferred 1o an ad-hoc
Comminee of the Board, chaired by the Senior
Professor in Astronomy. With secondary level
schools as main target, care will be taken to
present a balanced, attractive programme and to
:mndupmpuiynmlndmw
of the undertaking. One move achieved this year

was the relocation of the library 10 suitable spaces
MMMM#I‘MW

7.2 EADN

mmm!q! 2324 June. m:ulﬂu

‘was attended by twelve national representatives.
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The EADN is a network of some 30 universibies
interested in promoting the mobility of graduate
astrophysics students in Europe within the EU
ERASMUS scheme. It also armanges specialist
summer schools aimed m a groduate sudience
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, ltly, 3-
14 Ocrober.

7.3 Dunsink Open Nights and Public Viewing

During 1994 several Open Nights were held in
Dunsink Observatory, presenting an informative
astropomical programme to the general public
Three special Open Nights featured the impacts of
comet SL9 on Jupiter and were atiended by a
capacify audience of about 300 people. This
miiracted 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 techmical support of the Irish
Astronomical Society

8 EXTERNAL WORK

8.1 Cosmic Ray Section

I Bymie: Institute of Physics Meeting, Blamney,
Co. Cork, 2527 March: Collaboration
work with ANPA Group, Rome, July 16-
23,

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

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

LOC. Drury: AWG meeting, Paris, 10-11
January, EIREANN meeting, HEA, 2
February; EAS and RAS joint meeting,
Edinburgh, S-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, Balatonfured, 28 August -

September;  Workshop on  gamma-ray
astronomy, Heidelberg, 3-7 Oclober;
Meeting  (T.Hartquist), Manchester, 14
November, HCM network “Energetic
Particks in Astrophysical and Space

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

K. Farrell: Institute of Physics Meeting, Blamey,
Co. Cork, 25-27 March; The 7h
European Astrophysics Doctoral Network
Summer School ("Plasma Astrophysics™),
San Miniato, Italy, 3-14 October.

A Keane: The l4th Euvropean Cosmic Ray
Symposium,. Balatonfured, Hungary, 28
August - 4 September; Exposure of track
detector stack 1o 160 GeVie Fb beam,
CERN, Geneva, Switzerland, 28
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S.C. Russell: EAS and RAS jomnt meeting.
Edinburgh, 4-8 Apnl; 150 Mission
meetings (and coordination of 150 open
time proposals on star
formation ), Stockholm,  12-14  April;
ESOEIPC Warkshop (The Light Element
Abundances), Elba, lmly, 21-26 May.
ISOPHOT meeting. Heidelberg, 31 May -
| June: 1AL General Assembly, Den
Hague, Holland, 15-26 August; IS0
photopolarimeter  (lsophot) calibration
work, MPIA and Domier, Germany, 7-13
November; PATT meeting (deputising for
T.P.Ray), Stratford-Upon-Avon, England,
6-8 December, 150 guaranteed time
proposals data entry, ESTEC, Holland, 11-
IT December, 1SOPHOT  meeting,
Heidelberg, 18-20 December

W-M. Taii ISOPHOT meeting, Oxford, 13-12
December;  ISOPHOT meeting, MPLA,
Heidelberg. 4-21 July

8.2 Geophysics Seclion

T.A. Blake: KRISP project, Kenya, 825
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, Homburg and  EAEG
Conference, Vienna. 29 May - 11 June;
COMBO project, Portugal. 1-9 October:
AGU Fall Mecting. San Francisco, 3-11
December,  RAPIDS, Hamburg, 14-22

C. Horan: Rmsrwwltuyl.t-ﬁ February;
SECED Meeting, London, 18 19 May.

AWB. Jacob: |ASPEI Conference, Wellington,
New Zealand, 522 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, Omawa, 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 November
AGU Fall Meeting, San Francisco and
USGS, Menlo Park, 1-11 December,

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

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

BM. OReilly: 1GA Mecting, Coleraing, 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: KRISF project, Kenyan, 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 - (4
October.

8.3 Astronomy Section

I. Elliott: Astrofest, London, 4-6 February,
AGM of the Irish Science Teachers'
mmumma
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EJA. Meurs: Collaboration Meeting, Munich,
28-30 April; mu Symposium Nbr 163,
Elba, Italy, 1-7 May. Collaboration
m;.m;:h 10-17 May and 28 July-
3 August, AU General Assembly. The
Hague, 15-27 August; EU Pancl Meeting
on Large Scale Facilitics, Brusscls, 31
August; Collaboration Meeting. Munich,
19 September-7 October; ROSAT Users
Meeting.  Munich; 24 October?
November; EL Panel Meeting on Large
Scale Facilities, Brussels, 10 November.

9  Miscellane

1. Eisloeffel left the Cosmic Ray Section in March
to go to Grenoble Ohnmmy with continued

funding from the Human Capital and Mobility
(HCM) star formation network headed by DIAS.

memnﬂmﬂh

"‘H’!!!
TP Ray has continued to be ﬂullﬂd
representative on PATT (the Panel for the
Allocation of Telescope Time), the DIAS
representative on the National Committee for
Astronomy. mﬂuumm
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test of coxmic ray origin. Astron. Astrophy., Vol
287, pp 959971 (1994).

L. OC. Drury with F. A. Aharonian and H. J.
Volk: GeV/TeV gamma-ray emission from dense
molecular clowds overtaken by rupernova shells .
Astron, Astrophy., Vol 285, pp 645-5847 (1994}

L OC. Drury: Acceleration of Cosmic Ravs.
Contemporary Physics, Vol 35, pp 231-242
(1994).

P. Duffy, L. O'C. Drury and H. J. Volk: Cosmic

ray hydrodynamics at shock fromts. Astron.
Astrophy., ?ﬂﬂl.ppéi!-ﬁllﬂﬂi].

J Eislocffel and T.P. Ray with C.J, Davis and R.
Mund ey o of the
HE46/47 System. Astrophys. J. (Lemters), Vol
422 pp L91-193 (1994),

J EisloefTel and T.P. Ray with C.J. Davis: Near-
infrared imaging of HH 172 in shocked molecular

hydrogen and [Fell]. Astrophys. J. (Letters), Vol
426, pp L93-L9% (1994),

AW.B. Jacob with J. Diaz et al: A deep Seismic

Heserogeniety and Anisotropy (eds. J. Mezou
and E. Carmeno), LGN, Madnd,

‘publ.
m‘ﬁm lﬂ.m Iﬂ-ﬂmm

608 (1994).
PM. Shannon, AWB. Jacob, J. m B,
O'Reilly, F. Hauser and U.Vogr Bas ;

s]&m“m}' y AT L .4...

S-P. Xiang. Galaxy Formation in Dark Matter

S-P. Xiang: mmmmmﬂ
Structure Formation of the Universe. Ast .
Space Science, Vol 211, pp 99-114 (199%),

10.2 Conference Proceedings

et A Bwﬁlhﬂﬂkﬂﬂﬂ

and Data Presentation. Eﬂﬁ,\'ﬂlﬂ p 644
(1994).
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EJA. Meurs and EPJ. van den Heuvel: The
Galactic Number of WR stars produced via Clase
Binary Evolution AU Symp. 163, pp 329 - 330
(1994).

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

©. Novak, G.F. Byme and AW.B. Jacob with
KRISP Waorking Group: Kemya Rift International
Seismic Project (KRISP) Imsamm
Experiment - Preliminary Interpretanion, EOS,

Vol 75, p 664 (1994).

B.M. O'Reilly, F. Hauser, A.W.B. Jacob and P.M.

Shannon:  Seismic Properties of Extended

Continental Lithosphere and their
Implications - an Example from
Trough. EOS, Vol 75, p 644 (1994).

BM. OReilly, AW BJacob, P.M. Shannon, J,
Makris, F. Hauser and U, Vogu: 'ﬂlﬁrﬁwﬂ

from the Rockall

P.W. Readman with J.W.F. Edwards and MJ.
wamamﬁf‘w i
Surrounding Waters. Petroleum Geology of
m Offshore Basins, Dublin, pp 58-59

Light Eluul Alnﬁuu. th m
Elba, lialy, 23-28 May lsuapmr,
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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 IR 1993 |RE
Assels
Fived Assels 3 256,841 211951
Current Asscls:
Cash on Hands and at Bank 719674 622428
Debtors and Prepayments 68,250 58.556
Total Assets 1,044,765 892,935
Less Liabilities
Current Liabilitics
Creditors and Accruals (] 229921 213,584
Funds 5 32,57 31,606
Total Liabilities 262,514 244,990
Nel Assets 782,251 647,945

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

82,251 647,945

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

CHAIRMAN - COUNCIL o'r_r-;:s%:nﬁ
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DUBLIN INSTITUTE FOR ADVANCED STUDIES
REPORT OF THE COMPTROLLER AND AUDITOR GENERAL 1

| have audited the financial statements on pages 2 to 9.
Responsibilities nltillllﬂtmllﬂﬁlﬂ:(fﬂptroﬂtrlld-ﬁudﬂ#ﬂﬂuﬂ 2
[

The Council of the Institute is responsible under Section 28(2) of the Institute for Advanced
Studies Act, 1940 for the keeping of all proper and usual accounts of moneys received or |
expended by it It ismy responsibility, under Section 28(3) oflhmmnﬂtﬁtﬁmﬁl |.:
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. i

Basis of Opinion

hﬂnuﬂﬁuﬁmy_wmuwﬁ-#ﬂmmlphn'ﬂﬁ:pﬁlhtih?lﬁi.’ﬂ_'__r.

in a way which takes account of the special considerations which attach to State bodies in |
relation to their management and operation. B | o
An audit includes examination. on a test basis, of cvidence relevant o the amounts and
and judgements made in the preparation of the financial

i)
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