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Tﬂnr-mnmmrhmhuﬁnnthlﬂmdhu«dﬁm'
education (mainly in Ireland) were admitted as Research A
scientists from abroad visited the School during the year.

Mathematical symposia were held at Easter and at (
held at DIAS and joint seminars with other third level
the School gave fifteen lectures in Ireland. The statutory p
College by Professor A. ‘Vubnru[[.nu]"- ok .

Tkpﬂmuﬂldlm l.hnnll
members of the School published papers in
they participated in fifty-four conferences abroad.
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POLICY STATEMENT ON SEXUAL HARASSMENT

It is the policy of the Dublin Institute for Advanced Studies to
sexual hummtu;mﬂthnﬂmkwhﬂuw&u&q
enjoy and it mﬂ:mﬂhmmtuahudd&hpoﬂq

The Council defines sexual hmtumlﬂi‘:’lﬁ#ﬁ
cated act, gesture or statement of a sexual nﬂmnﬂah{. '
which is offensive or objectionable and causes d
the recipient or which affects or impedes the dﬂnu
of the recipient’s duties as may be laid down by Council

b

Schools. Sexual harassment, which is behavi
dinm;luhlifmmmrm-lmw
and wdmd -

e e
mtudlmyhmm(}onnd
Officer as investigating officer s
harassment should be reported imm
alleged by the complainant to be inve
manner. l.fthe mjhinnl eels
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1.3 Research Scholars

Joseph F. Eska (to September 1992)
Karen L. Maund (to September 1992)
Sean O Cearnaigh

Marc Caball (to September 1992)
Sean Dufly

Maire Ni Mhaonaigh

David Thornton

1.4 Visiting Senior Professor

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

1.5 Research Associates
(year of first appointment)

Dr Gwenllian Awbery, Cardiff (1990)

Dr John Carey, Barvard University (1990)
DIHMMUMUIW
PN::;;‘]MM.MMH University
Dr H N. Dumville, University of Cl.lnhnd.u

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

Dr Richard Sharpe, University of Oxford (1988)

Pru::-ur,hbmh‘rmmm
1991

Professor Calvert Watkins, Harvard University
(1989)

Professor T. Arwyn Watkins, University m
Dublin (1990)

1.6 Visiting Scholars




School of Celtic Studies

2.1 Primary project areas

e Manuscript studies continued, under the
direction of Padraig de Briin, on the Catalogue
of Irish manuscripts in the National Library
of Ireland, fascc. 13ff, by Pédraig O Machain;
a Catalogue of the Gaelic manuscripts of
Scotland (R. Black); a Catalogue of Irish
manuscripts in the Falvey Memorial Library,
Villanova University, Pennsylvania (W. J
Mahon). Acibheann Nic Dhonnchadha con-
tinued research on Early Modern Irish med-
ical manuscripts. P. de Brin worked on the
second edition of volume III of the Catalogue
of Irish manuscripis in the British Museum.

* Rolf Baumgarten continued work on the Bib-
bm;fmwﬂﬂmm
mm--ﬂ-w
publication.
Celtic studies in the Nﬂhrhqﬁ (Mare

Schneiders and Kees Vee was pub-
hhddmuthtmuuhmlﬂ‘;m
series entitled studies.
P&qld:[iﬁnmﬁ-muﬁhud
volume I.But';h’l:hnpnpl-.
Mﬁw (Research Scholar, School
dﬂﬂ:”ﬂ]w‘dm&“
liograph dfﬁcrhﬂmhﬁhm

for publication his ediition of the vernacular
nineteenth-century text The spiritual rose.
Siobhdn Ni Laoire continued work (including field
work) on register and stylistic variation in Modern
Irish. She contributed as sub-section editor to Field
quhnlmofhdmw. A
Early Modern Irish medical
mémmmumm&
poetry. He assisted Pidraig de Brin with publica-
tion projects. ‘
Sdnﬂlﬁﬁllubbﬁnm'nrkmnm
and Irish index of Richard Plunket's Latin-Irish dic-
tionary (1662). !tmir.umﬁnpﬂ“w
ers in the HHM s
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s Celtic Studies in the Netherlands: o bibliogra-
phy, by Marc Schneiders and Kees Veelenturf.
1992. xx + 101 pp. (Bibliographical studies,
1). ISSN 0791-T414. ISBN 1-85500-156-X.
Eiﬂlgmhenﬂvc listing of publications by Dutch
scholars in the field of Celtic studies, including
Hiberno-Latin, linguistics, and archaeclogy, from
the earliest publication in 1587 (Vulcanius) up to
1990; with an Index, and a Chronological list of
authors. Also an imtroductory cssay entitled ‘A
historical survey'.

o Scfala Scoil an Léinn Cheiltigh : Newsletter of
the School of Celtic Studies, ed. Rolf Baum-
garten. No. 5, March 1992. 39 pp. ISSN
0790-9853, Free.

Contains inter alia an essay on ‘Ropars Hemon
(1800-1980)" by Per Denes, and a listing of ‘Lrish
stodies theses 1990/91" by the Editor.

s Bibliography of Irish philology and of printed
Irish literature to 1612, by R. 1. Best. 1982
(orig. publ. by H. M. S. O. for the National
Library of Ireland, 1913). xii 4+ 338 pp. ISBN

1-85500-159-4. IrL25.

With Index of words, reprinted from H. 1. Best,
Bibliography of Irish philology ... 1913-1841, D.
I. A. 5. 1942: and additional Index of initial lines
of poems. In the General index, account has been
taken of the corrigenda, and the short titles of
works listed under authors’ names have been rear-

ranged alphabetically.

o Lebor na hUidre : Book of the Dun Cow, ed.
R. I. Best and Osborn Bergin. 1992 (orig.
publ. by the Royal Irish Academy, 1929).
xliv + 341 pp., pls. ISBN 1-85500-157-8.
Ir£20.

s Tri bior-ghaoithe an bhdis, Séathrin Ceitinn
do sgriobh : The three shafis of death, by
Geoffrey Keating . p.; ed. with introd.,
indexes, and glossary, by Osborn Bergin. 1992
(orig. publ. by the HRoyal Irish Academy,
:ﬂ:;g. xxxii + 495 pp. ISBN 1-85500-158-6.
r a

o School of Celtic Studies: Publications in
Celtic Studies, Catalogue 1992 / Scoil an
Léinn Cheiltigh: Foilseachdin sa Léann Ceil-
teach, Cataldy 1552 52 pp.

The following item is now bound and distributed by
the School of Celtic Studies:

Catalogue of Irish manuscripts in the Royal Frish
Academy, by T. F. O'Rahilly, Kathleen Mulchrone,

10

and others. Royal Irish Academy, 1926-1958, 1970.
27 fascc. in 6 vols + indexes (2 vols) + fasc. 28.
Ir£175. - Available separately: 8 vols @ £30; fasc.
28, Ir£12.

4 Booksales

The classified and annotated catalogue of the School
of Celtic Studies publications from its beginning
was updated and distributed.

Promotion of publications was through advertis-
ing in Books [reland, Comhar, Archzology Ireland,
Saol, ete.

Publications by the School were exhibited in Gal-
way on the occasion of the Joint Conference of the
American Conference for Irish Studies / Canadian
Association for Irish Studies (July), and in Glen-
columbkille on the occasion of the Pan-Eurcpean
Symposium on the Celtic Languages (September),
as arranged by Rolf Baumgarten, with Eibhlin Nic
Dhonncha and Michelle O Riordan, and Siobhén Ni
Lasire respectively.

The number of books sold during 1992 was 4755.
This figure was calculated from end-of-year stock-
taking figures after appropriate deduction of addi-
tions etc. during the year. The comparable figures
for the preceding years were 4844 for 1991, 4533
for 1990, 5804 for 1989, 4542 for 1988. The ca.
900 copies of the Newsletter that have since 1987
been annually distributed world-wide have not been
taken into consideration. The following chart is a
projection of the above figures.

1992
1991
1990
1989
1988
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5 Library

Acquisitions policy, under the direction of Siobhdn
Ni Laoire (Librarian), centered on building the col-
lection in its core areas. Some 700 new and replace-
ment items were added. An inventory of current
and discontinued periodicals was undertaken and
is now complete. A programme of binding, repair
binding and treatment of older materials is ongoing.
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6 Events

6.1 Lectures

The Statutory Public Lecture for the year 1992 was
delivered by Professor William Gillies (University
of Edinburgh), on 20 November 1992, at University
College Dublin, entitled ‘The Book of the Dean of
Lismore’.

6.2 Seminars

The following weekly seminars were conducted from
21 January to 10 March 1992:

» ‘Language competence and literacy in early
modern Ireland’, by Dr Patricia Kelly (Royal
Irish Academy).

s ‘An Dubhaltach Mac Fhirbhisigh agus
Leabhar na ngeneslach: ceisteanna le frea-
gairt’, by Dr Nollaig O Muraile (An Oifig
Logainmneacha).

# ‘Some remarks on the manuscript tradition
of Cogad Gdedel re Gallaih’, by Madire Ni
Mhaonaigh (School of Celtic Studies).

¢ ‘Adverbials as subordination in Irish’, by Dr
Dénall O Baoill (Instititid Teangeolaiochta
Eireann).

e ‘Canine and lupine symbolism in Tdin b6
Ciailnge’, By Ewa Sadowska (University of
Warsaw).

» ‘Features of the morphology of the verb in
the Irish of Inis Qirr, Aran Islands’, by Brian
O Cathiin (University College Dublm:l

« ‘“Hibernia destructa per uermes"’, by Dr
David E. Thornton (School of Celtic Studies).

= ‘An expert witness: why Adomnan needs
Arculf’, by Thomas O'Loughlin (Milltown
Institute).

6.3 Annual Symposium /[ Tiondl
1992

The Annual Symposium / Tionél was held on 20-21
November, incorporating as a key feature the Statu-
tory Public Lecture. In addition, the following
papers were read:

* Sedn O Cearnaigh, ‘Gné de phrés an 174
hasis: William Perkins sa Gh."ﬂ#l'
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Rijcklof Hofman, ‘The Irish Priscian
manuseript in St Gall: proposals for a new
edition of the glosses.’

» Madirin Ni Dhonnchadha, ‘Reading the so-
called Caillech Bérri poem.’

e Thomas O’Loughlin, ‘Towards assessing the
contents of the library of lona in the late sev-
enth century.'

s Tadhg O Dishliine, ‘Exempla Gaeilge én
Vitae Patrum.'

e Dénall & Baoill, ‘ann.’

s Ursula Marmé, ‘The compound tiondl and
related matters.

s Uditéar Mac Gearailt, “The language and style
of the LL Togail Trod

7 Outside activities and contri-
butions to scholarship

7.1 Activities

Lectures were delivered by Mairtin O Murchii to the
Clare Archaeological and Historical Society (April),
at University College Aberystwyth (May), at the
University of Limerick (October); Proinsias Mac
Cana, ‘Formalized incitement in Irish literary tra-
dition’, Medieval M.Phil. Seminar, University Col-
lege Dublin (November); he was appointed a mem-
ber of the Foundation for Celtic and Irish Stud-
ies of Queen's University Belfast and the Uni-
versity of Ulster. Brian O Cuiv (Emeritus Pro-
fessor) attended the Name Study Conference and
the Annual General Meeting of the Council for
Name Studies in Great Britain and [reland, Belfast
(April); he continued his activitics as Chairman
of the ‘Corpus Apocryphorum Hiberniae Publica-
tion Project’, as a member of the Irish Manuscripts
Commission, and as a member of the Council of
the Irish Texts Society. Malachy McKenna lec-
tured on ‘Generative phonology and morphology’,
Centre for Language and Communication Stud-
ies, Trinity College Dublin (March-April); Siobhan

Ni Laoire, (panel speaker) ‘Future of dialect stud-
ies in the Celtic languages’, Pln-ﬂnmpmm
ence on the Celtic Languages (September), ‘Cur i
lithair na litriochta béil', Comhar na Miinteoiri
Gaeilge (November); Michelle O Riordan, Cumann
na Sagart, Dundalk (November); she attended the
Joint Conference of the American Conference for
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Irish Studies / Canadian Association for Irish Stud-
ies, Galway (July). Mairin Ni Dhonnchadha lec-
tured on ‘Images of women in medieval Irish writ-
ing’, Celtic Studies Conference, Toronto (March),
‘Adomnén in Ireland and Scotland’, Department
of Scottish Studies, University of Guelph (March),
“Slaves, mothers and Hiberno-Saxon politics in the
late seventh century’, Department of Celtic Studies,
Harvard University (April), ‘Crime and punishment
in Adomnin’s law and times’, Dublin Medieval
Society, Trinity College Dublin (April), ‘Canéin na
litriochta Gaeilge: Ca hait? Cia hé? Ca& tacbh dr
ghluais?’, Merriman Summer School, Lisdoonvarna
(2 lectures, August), ‘Gender and the poet as his
lord's lover’, Eigse Shliabh gCuilinn 1992 (Novem-
ber). She was Visiting Professor at St Michael's
College, University of Toronto (January-April).
Lectures delivered by Research Scholars were
Joseph F. Eska, ‘On the crossroads of phonology
and syntax: remarks on the origin of Vendryes'
Restriction and related matters’, Jesus College
Oxford, *On drinking, grammar, and orthography
in ancient Gaul', Fifteenth Annual Meeting of the
Celtic Studies Association of North America, St
Francis Xavier University, Antogonish, Nova Sco-
tia; Sein Duffy, ‘John de Courcy and the kingship of
Scotland: a forgotten connexion?’, Sixth Irish Con-
ference of Medievalists, Maynooth (June), ‘Ireland
and Wales in the thirteenth , Department
of Irish History, Trinity College Duhlin (Novem-
ber); David Thornton, “The Conaille Muirtheimne’,
ﬂhkﬁﬁﬂoﬂmlm(m],ﬂih
Ni M

papers entitled ‘Laided, gressacht “ritual incite-
ment” " and ‘Discourse markers in medieval Irish
texts: cd, cair, ni, and similar features’ respectively.
Proinsias Mac Cana published a revised edition of
The Mabinogi (Cardiff, 1992); “The petite patrie in
Modern Irish and Welsh literature’, in Jrish Uni-
versity Review 22 (1992) 13-32. Pidraig de Brin |
continued the publication of his “The Irish Society’s . X
Bible teachers, 1818-27’, in Bigse 25 (1991 [1992]) .
113-49, mmhmmm

places) for volume 26 (1992). The latter volume :
will also contain ‘Néta ar Bhrian O Ceallaigh by 3
Marc Caball. Brian O Cuiv (Emeritus Professor) o
published ‘St Gregory and St Dunstan in a Middle- =
Irish poem on the origins of liturgical chant’, in St
Dunstan: his life, times and cult, ed. N. Ramsay
et al. (Woodbridge, 1992) 273-93; and the Open-
ing address to the fifth International Conference on
the History of Linguistics held in University Col-

1992 respectively.
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3 Research and Study

3.1 Theoretical Particle Physics

The main work of Prof. L. O'Raifeartaigh
dunn;thtpﬂyzuﬂmmdmtml-u-
ciation with Drs. Tsutsui and Ruelle and was
concerned with the conformal reduction of Wess-
Zumino-Witten(WZW) theories. In previous
years the group had shown that associated with
every si(2) embedding in the WZW group there
was a canonical reduction which led to an inte-
grable generalized Toda system. Furthermore,
the reduction provided a full set of solutions of
the generalized Toda systems and showed that
their symmetry algebras were Zamolodchikov al-
gebras (extensions of the Virasoro algebras by
primary fields). The activity of the past year was
concerned with |um;theullluhnwd'

investigating
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She also investigated asymptotic and numerical
solutions of the instanton of the above model.
Dr. B. Dolan studied the renormalisation
group, the standard model and quantum field
theory in curved space-times.
Dr. C. Nash studied differential topology
and quantum field theory.

3.2 Classical Statistical Mechanics

Prof. Lewis continued his investigation with
Dr. Pfister (Lausanne) on large deviation prin-
ciples in statistical mechanies; together with Dr.
Sullivan, they began work on the equivalence of
ensembles from this standpoint. Prof. Lewis and
Dr. Sullivan continued work on the manuscript
of a book on statistical mechanics and the ther-
modynamic formalism.

Professor McConnell extended his work on
dielectric relaxation in collaboration with Prof.
Al Gaiduk and Dr. Yu.P. Kalmykov (Moscow),
generalizing a mmmm
of Burshtein and McConnell b)'ldnphl;l J1-

i = on 3 pmnu:s. le

MMMMU‘HM
their work on applications of the quantum
Lnnmqnﬁuhmﬂum-h
a US NSF contract.

Dr. Dorlas, Prof. Lewis and Dr. Pulé
completed the preparation for publication of
their work on mmmm:
interacting boson gas. A
M-ﬂw ““H

L H\"""M‘
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Dr. M. Vandyck with D. Hurley investigated
aspects of differential geometry and spinors as
motivated by supergravity.

Dr. P. Lynch worked on the development
of computer methods for numerical weather pre-
dicting and investigated initialization techniques
using digital filters.

Dr. J. Burzlaffl’s general area of research
was nonlinear partial differential equations. In
particular he studied the forces between opti-
cal solitons propagating along an optical fibre,

vortex-vortex scattering on superconductors and
nontrivial solutions of generalised
Yang-Mills theories.

3.7 Pure Mathematics

Prof. A.G. O'Farrell with J. Feinstein
studied approximations and extension in spaces
of C* functions on the plane. He studied
the computation of analytic capacity with J.
Feinstein and T. Dowling. He continued research
into the genetics of multiple sclerosis with D.
Lord and studied tangent stars with D. O'Keefle.

Dr. B. Goldsmith investigated the impact of
set and model theory on algebra, particularly in
relation to Abelian group and module theory.

Dr. P. McGill concentrated his research

investigati wqtlﬂl
:l’nnu- hi M%mm

-02: D. O'Consnor, C.R. & F.
Ft.l.ll:. mm&

D.J. McManus: Generalised splitting of
spacetime.

Y.P. Kaumykov, & J. McConneLL: Ex-
tended rotational diffusion and dielectric re-
laxation in liquid solutions.

-06: G.M. O'Brgn, & D.H. TCHRAKIAN: A

& 2



-20:

-21:

-22:
=13

-24:

J.V. PuLi, & V.A. ZAGREBNOV: A pair
Hamiltonian model of a non-ideal Boson gas.
A. PATRICK: On phase separation in the
spherical model of a ferromagnet : quasi-
average :

Z-Q. Ma, & D H. TcHrAKIAN: Wu-Yang
fields.

D. McMuLLan: Constrained quantisation,
gauge fixing and the Gribov ambiguity.
S.H. Hugnes, D.J. McManus, & M.A.
VANDYCK: Weak-field gravity of circular
cosmic strings.

. D.G.C. McKeon, & T.N. SHERRY:

erator regularization and the pﬁuuu-ur::::

: lﬂnpﬁtlllllllirllIlﬂlhlﬂllitlilylnunllij'ﬂf

the commutant for modular invariants.
J.-L. Gervais,L. O'RAIFEARTAIGH, A V.
Razumov, & M.V. SAVELIEV: G.uge
Ilihn:lnunl. Sl

- T.N. SHERRY, & D.Ii. Tﬂll.n.lﬂllwﬂll

.-hdﬂmﬂ wedsl.htmﬂh -r
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Dr. B. Dolan (Maynooth) Report on the

Rutherford Laboratary Christmas Confer-

ence

Dr. L. Fehér (Montreal) Generalized DS

ndmﬁqﬂnd'l{ﬂfhiuudiu

Dr. D. Karakhanian (Yerevan) The holo-

morphic factorisation of the two dimen-

sional gravity action

Academician E.F. Mishchenko (Moscow)

Prof. P. McGill (Irvine) Fine structure on

a two-state Markov chain

Dr. M. Muldoon (Warwick)Discovering

the topology of phase space ﬁnm u'pu-

imental time series

Dr. 3. Noble (Cork) Large time asymp-
sential

Prof. C. Hhur {L“) Adllhﬁr.




Dr. J. Burns The Jacobi equation and flat
tori U.C.C., April. Riemannian geometry
and group theory Galway, May.

Dr. M. Vandyck Gravity from Newtonian
mechanics to supergravity Series of 3
seminars, U.C.C., April.

Dr. P. Lynch Geophysical Fluid Dynam-
ics Series of 16 Lectures, T.C.D., October-
Decernber. Weather prediction by numer-
ical process Irish Meteorological Society,
February.

Dir. C. Nash Graduate lectures on stochas-
tic integration T.C.D.

Dr. A. Ottewill Numerical black hole

evaporation U.C.D., October.

Dr. A: Putrbel Phio ipliarienl il R-

w MM"-‘-




(M]Slpﬂmduﬁﬂr-ﬁmm
to the Hubbard model (Shanghai) Quan-
tum optics (Beijing) Quantum groups in
quantum optics (Tianjin, China) Group
theory and symmetry in physics (Tae
jon. Korea) Group theory in supercon-
ductivity (Tacjon, Korea) Quantum op-
mwmmm(&h—
manca) Quantum groups analogues of

6 Activities of Staff and Associates




Dr. M. GoLpeN: Department of Mathematics
and Statistics, Simon Fraser University,
Canada, July - August.

Dr. P. Lynch: WMO Commission for atmo- ures were given as fo
spheric sciences, 1:-1numﬁam.m ARG il
2, DMI, cnrﬂm- 30 arch - 2 Review Lecture:
April; HIRLAM 3, DMI, Copenhagen, 1- e 2

27 October, Oslo, 28-30 Octo-

ber; ECMWF Scientific Advisory Meet-
ing, Reading, 28-30 September; 14th
EWGLAM meeting, 5-9 October, Brus-




School of Theoretical Physics

s Dr. S. Buckley (Ann .ﬁlhﬂnlm
holder spaces

Short Talks:

e Dr. M. Vandyck (UCC, Cork RTC)Motion
dﬁmnpﬂﬂﬁﬁv-ﬁlp




i.!l:miﬂﬁwidlhlﬂlhﬁllnlﬁ-

tute for Advanced Studies, Series A (The-
oretical Physics)

None published.

9.3 Contributions to periodical and other
publications )

*L. O'Raifeartaigh: Conformal reduction and W- ~ Imng model. ¥s.
Proc. of Workshop on Selected A Bl - '
Topics in Modern Math. Phys., Borjomi, 1 dynamice for i extrem:
Georgia, 1991, World Scientific. .

*L. O'Raifeartaigh, P. Ruelle, 1.

La2l.
Sl e
ii.-"-"““i',-.-'r.'_-_.- Ladvd | e
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D. O'Connor, & C.R. Stephens: Critical phe-
wmndmund:mﬂm J.
Phys. A 25(1992)101-108.

D. O'Connor, & C.R. Stephens: Superconductiv-
Mmmmﬁﬂuﬂpﬂem-nﬁmh
size system. Phys. Rev. B 43(1991)3652-
3655.

O’Conner, & C.R. Stephens: A renormaliza-
uonpupnppmuhlalnmmuhu
Abstracts of Stat. Phys. 18(1992)307.

D. O'Connor, & C.R. Stephens: Scaling be-
hmnduﬁntﬁuwﬁrﬁnm
size systems, Abstracts of Stat. Phys.
18(1992)166.

D. O'Connor, & C.R. Stephens: A new scaling
umnlmhrﬁniummcu J.
Magnetism and Magnetic Materials 104-
107(1992)300-302.

D. O'Connor, & C.R. Stephens: A new ap-
proach to the critical behaviour of systems
exhibiting a dimensional crossover. J.
Magnetism and Magnetic Materials 104-
107(1992)294-296.

Y. Kubyshin, & D. O'Connor: Dawnphng
of heavy fermions in the Kaluza-Klein
~ approach.  Proceedings ‘of Quarks '92,
zwmd.ﬂu-l

D3 Mkt Gl phtiimg of puce’
MMMMM-

Hlmm 1 add ..,.nq'f "t

*M. Lavelle, l:ﬂjldlﬂm Gauge fixing,

hme MM
eds. A. Truman ﬂdI” H"M
Scientific Press (1992)205-211.

*A.G. O'Farrell, tmmw
mﬂum.ﬂm
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Annual of the Governing
Board of the Sch of Cosmic Physics
futheyutmdmgalbmbulm
aduptnﬂﬂihmuhngml?lumlm.

1 Staff, Scholars and Associates

SeNior PROFESsoRs: L. O'C. Drury (Director),
A. W. B. Jacob, P. A. Wayman (to 31
October)

T. Kiang, A. Thompson (one

Ray
RESEARCH AsSISTANTS: 1. Elliott, P. W. Read-
man, (one vacancy)

EXPERIMENTAL OFFICERS: T. A. Blake, B. D.




bound on the luminosity) and compared with the
current sensitivities of various detectors and the
expected Galactic backgrounds. The result is
that detection of SNRs in the 100 MeV band ac-
cessible to space experiments such as EGRET on
NASA’s Compton Gamma Ray Observatory will
be very difficult, but may be possible. However
if the theory is correct detection in the TeV re-
gion accessible to imaging atmospheric cherenkov
telescopes should be much easier. Over the next
few years such observations may allow a decisive
test of our theoretical ideas.

2.2 Secular evolution of shock structures
modified by particle acceleration
K Farrell and L Drury with DCU

There remain many aspects of the nonlinear

evolution of shock structures modified by par-
ticle acceleration which have not been properly

explored numerically. The problem is that with

acceleration
mic range in

the time over which the gases are heated and al- g

f t:l"-ﬂ s

peak temperature.

is that the molecules are in vdyn ﬂ. =
librium at all times and, therefore, that the tem- ji
perature o the neutral gasries slowly. The large
collision lengths in the system, however , chal




nating millimetre continuum observations of star
formation regions; on coordinating guaranteed
time core proposals on supernova remnants; on
coordinating guaranteed time core proposals on
extragalactic sources; and on coordinating Astro-
nomical Observing Templates (AOTs).

2.5 Lithium abundance Problems

S. Russell

A week was granted at the begining of the
year to observe & Scuti stars with the Jacobus
Kapteyn Telescope (JKT) in La Palma. These
stars are thought to be candidates for explaining
the lithium dip in evolved F5 dwarfs. Hopefully
with these data we will be able to say whether or
not § Scuti stars can possibly be responsible.

In January of this year, three nights were
obtained on the William Herschel Telescope
(WHT) in La Palma to observe lithium in
clusters of various young ages. With this it is
hoped to determine whether the excessive scatter
Hyades can simply be explained as a result of
atodillingersce i S resneon i of TIu:
2.6 Star Formation _

T. Ray, D. Corcoran, M. Corcoran and A.
Pl . RIS
‘has centered
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excess. This excess is above that expected froma
simple blackbody in the infrared, particularly at
long wavelengths. The form of the PTTS spec-
tral energy distribution suggests that the inner
portion of the disk evolves first perhaps as a re-
sult of the initial phases of planetary formation.
A. Moorhouse has presented new near-
infrared spectroscopic data on the well-known
outflow HH 7-11 consistent with models of non-
magnetic J-type (jump) or magnetically domi- Analysis of the first sample of approximately
nated C-type (continuous) shocks, but preclud- one hundred events indicated good charge reso-
ing precursors. Outflows in regions of normal
and high magnetic field strength were exam-
ined with Mike Smith (Trieste) and Peter Brand
(Edinburgh), leading Moorhouse to propose that
the surroundings of outflows have magnetic field
strengths orders of magnitude larger than ex-
pected. Moorhouse also considered the effects
of UV-radiation on the environment near YSOs,
this work led directly to the first ever deteclion
of molecular hydrogen lines in the near-infrared.
2.7 The Ultra Heavy Cosmic Ray Experi-
ment (UHCRE) on the LDEF Mission

D. O'Sullivan, A. Thompson, J. Bosch and
R. Keegan with K.-P. Wenzel and F. Jansen
(ESTEC) and C. Domingo (UAB)
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also be attractive. Negotiations have already
bqunmlhnnﬂtuthmhumth:hopeﬂ
arranging such exposures.

During November detector stacks were pre-
pared futhe ITRMA investigation and arrange-
ments were made, at short notice, to carry out
some initial calibrations at the Berkeley Bevalac.

to the final Ca and Fe beams were suc-
cessful and the calibration was the last one to be
carried out at Berkeley by the DIAS group (the
facility closed in February 1993).

2.9 The Energetic Particle Analyser (EPA)
on t.lu Giotto Extended Mission

and D. O'Sullivan with 5.
ll'r!(‘nu-kﬂnr (SPCM), MPAe and ESTEC

During the year the Giotto Extended Mis-

sion (GEM) was successfully completed. On 10
Julrlhmﬁ passed within about 200 km
of the nucleus of comet Grigg-Skjellerup and con-
ducted in situ measurements using all opera-
tional instruments. This is only the third comet
at which such measurements have been made and
the encounter constituted the closest approach,
so far, of a spacecraft to a cometary nucleus.

dupnlhnlheilumut‘muu Grigg-
Skjellerup. In contrast to previous encounters
with comets Giacobini-Zinner (ICE in 1985) and
Hl.'lll:r (Giotto in Iﬁﬂ.ﬂmm&s

diation at the planet Mars and the detection of
the propagation of accelerated particles along the
bmudmdmewh-hdmb
the night side of the planet.

During circular orbits, many major ion flux
increases (over an order of magnitude) in the
approximate range 30 to 200 keV were obse
adjacent to the bow shock, both inbound and
outhound. Tt was concluded that the particles
mmmdma"‘hn hlhm




for controlling the Analog-Digital converters pro-
vided by the UCG group was modified to provide
optimum response to IPD signals. The complete
system was integrated with the UCG data ac-
«Hmmmdmdmmeumwh
IPD. Final testing of the complete Image Sharp-
ening instrument TRIFFID using the Rutherford
Appleton Laboratory (RAL) Photon Counting
Detector (PCD) for image monitoring and the
IPD system for narrow band photon detection
was carried out at Dunsink in May. The equip-
ment was used for two observing runs at the
GHRIL ( Groundbased High Resolution Imag-
ing Laboratory ) facility of the William Herschel
Telescope in June and November. During these
runs we used the ESO Multi Anode Microchan-
nel Array (MAMA) detector as the primary de-
tector and the GHRIL IPD with the new digital
processing electronics as back up for the main
arm or image monitoring detector. The acquired
data demonstrates that the new digital process-
7 bit resolution using the original analog signal

ter is treated by a fluid approximation, as are
the radiation and baryons, while the hot dark
matter (massive neutrinos) is treated as a colli-
sionless gas with Fermi-Dirac distribution.
calculations favour a comparable mix of b
cold dark matter and a Hubble constant n
middle of the generally accepted range. Det
results have been given and published.

MS&HS’I_M e Ty %
T. Kiang ’ L i S el gl
The

...' ¥ ab ] RIFRW
Gaps in the distribution of the pe
S I -3 -. -E"ﬂ h‘ AT




School of Cosmic Physics

ciation of what is meant by expanding space and
the fact that expanding space is not the space
envisaged in Einstein's special relativity. This er-
ror is made even by some professional physicists
(Cf. the May issue of Mercury), and the wrong
premise that we cannot observe galaxies receding
faster than ¢ was used to explain the notion of
cussed in lectures on several occasions during the
year and much time was spent in devising analo-
gies that the general public would understand.

3.6 Detectors and Image Intensifiers
1. G. van Breda

The collaboration with Rutherford Appleton
Laboratory (RAL) on photon counting detectors
and microchannel plate (MCP) intensifiers was
continued. Discussions led to the setting up of
a European Network for High Resolution Imag-
ing. A paper was produced reviewing the de-
velopment of the Rutherford Appleton Labora-
tory Photon Counting Detector. This was pre-
sented as a poster paper at the ESA Symposium
on Photon Detectors for Space Instrumentation
at Noordwijk in November. The same detector
was used successfully by the UCG/Dunsink/RAL
collaboration for image sharpening observations
on the William Herschel Telescope at La Palma

and the ESO New Technology Telescope (NTT)
in Chile.

3.7 CCDs
I G. van Breda
Investigation of the possibility of some

and relatively little in the actual real time cod-
ing. It also dispenses with the need for a com-
plex real time operating system residing within 3
a central computer. Since the data base descrip- ol
tion does not need specialised programming ef- .-_3:-; )
fort, it makes it possible for less skilled users to =~
become involved in the system design. A paper
on the subject of parallelism in telescope and in-
strument control systems was given at the Work-
shop on Robotic Telescopes in Kilkenny. The
use of optical gyroscopes as a means of stabil-
ising compliant telescope mountings was exam-
ined further. The transfer of the Forth system
from the VME bus environment of the William
Herschel Telescope to the Apple Macintosh per-

sonal computer in order h

oy
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3.10 Data Analysis

I G. van Breda

Work was carried out with a vacation
student, Duncan Foster, on the transfer of data
files relating to the strong Fraunhofer lines in the
solar spectrum to the Sun workstation. These
data were obtained originally using the Kitt
Peak Fourier Transform Spectrometer. The user
interface for a program for analysing interstellar
extinction scanner was written,

4 Research Activities in the Geo-
physics Section

4.1 Gravity

P.W. Readman and T. Murphy, with University
of Hamburg and British Geological Survey, Edin-
burgh

4.1.1 Onshore Gravity Surveys

 The land gravity data set lur Treland is
'mﬂlybuudiﬂw“dﬂnd and areas

R
I:de]h*‘llﬂﬁ a..i..

Lower Palacozoic of south east Ireland. We have
also collaborated with the BGS in an application
under the EC JOULE 11 programme to produce
gravity and magnetic maps of north western Eu-
rope and to work on their regional interpretation.
Data was also contributed to the West-East Eu-
rope Gravity Project, a project administered by
the University of Leeds which seeks to collect all
gravity data from western and eastern Europe,
Mﬁwmﬂhhﬂw
produce a unified series of maps.
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4.2 Meteorology

K. Bolsier

Readings and recordings of some of the me-
teorological elements were continued throughout
the year. The resulting data was 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 rescarchers and students when
requested.

4.3 Seismic Work

4.3.1 The Seismic Network (DNET and
ENET)

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

The analogue seismic network continued to
operate and the triggered digital system (Seislog
Earthquake Recording System, SERC) on the
three DNET stations is well established. There
were some problems on the analogue system,
because of its age, and on the digital system,
for rather different reasons. SERC communicates
with the Geophysics Section and outside users
via the telephone system and there were a
number of line failures. These were finally traced
to faulty telephone line connections on Lyons
Estate. There were also problems with a remote
reset box and with the hard disk. Both of these
have had to be replaced. Grafplus was installed
on PCs in the Section to provide hardeopy of
seismic traces generated by SERC. The events
are first displayed on screen and selected ones
are printed.

An offer to supply and help install a digital
Wﬂn&nﬂun;ﬂghm

magnitude 59 ML and caused significant dam-
age and some injuries. It was felt in Britain but
not in Ireland. Other events over 3 ML occurred
in the northern North Sea (8 November), near
Peterborough (17 February) and near Caernar-
von (29 July).

The most damaging carthquakes in 1992
were not particularly large. On 13 March a
6.2 Mb event occurred in Turkey and caused
500 deaths, many injuries and extensive damage.
On 12 October a 5.9 Mb event killed 540 and
injured 6500 in Cairo. Over 8000 buildings were
damaged or destroyed. Damaging earthquakes
are unusual but not unknown in the area and low
building standards make Cairo very vulnerable.
In contrast, a magnitude 7.4 earthquake in
southern California on 28 June did not cause
any deaths and about 200 were injured. It
should be remembered that the magnitude scale
is a logarithmic one. The heaviest casualties in
1992 were not the direct result of an
butmc&mﬂlﬂtﬁlﬂdﬁl‘“[ﬁﬂ
wave). This was in the Flores region of Indonesia
on 12 December. .

meqnimmdnilihl'_
year. Some concerned sus)
Ireland and others came 5
MWMH ng _




School of Cosmic Physics 1992
v 4 ,Tf:.";ﬂ
4.3.4 Upper crustal seismic plnﬂ-r- o

extend the study of the Rift further to the south,
possibly into Tanzania.
4.3.3 RAPIDS - Seismic Profiles in the

Northeastern Atlantic.
A. W. B. Jacob, P. M. Shannon, F. Hauser,

M. Callinan, B. O'Reilly and K. Stammler with
UCD and the University of Hambury

The model for the two profiles (1600 km
long) was further developed. In particular, the
model for the shelf immediately west of Ireland

and the transition into the Rockall Trough is now
ntdnﬂlnmphmdehhmmm
west and within the Rockall Trough. A number
of working visits were made to Hamburg and two
workshops, in August and November, were held
in the Geophysics Section. Geophysicists from
mmmﬁwmncnim
partl.

mmmwﬂmmﬂm
tle west from Ireland under the northeastern At-
lantic is well enough defined to make it clear that
the commonly accepted model of geological de-
velopment in this region must be changed. This

has implications for the Rockall Trough and its




that movements in the liquid core have features
with time constants as long as 15 million years.
This is far too long to be controlled only by the
core and there must be an input from the lower
mu:ﬂe The core-mantle boundary is thus a very

interface whose topography could be
one of the controlling influences. The Section,
mﬂhﬂnﬁhl]nwmljufm“dm
other European institutions, has submitted an
application to Brussels. It is proposed to apply
lithospheric wide-angle techniques to the earth

. Since the last Annual Report it

P. W hhllﬂ-ﬂﬁﬁ ‘and Amsterdam

Palacomagnetic work, using the samples
ﬁmmmmm

the Botany Depart-
and
i T s




continued to run without major complications
and was moved to the new Vax3100.

5.3.2 X400 Services
W. M. Tai, L. Drury and M. Davey with D.

O'Mahony (TCD)

The Institute was a subcontractor to TCD
in a successful application to the European
VALUE programme for funding to provide X400
services to the Irish research community. An
X400 message transfer agent was installed and
configured, and interoperability testing with the
other Irish sites completed during the year.

5.3.3 Dunsink Observatory
I. Elliott, B.D. Jordan, W.M. Ta:

A local ethernet network mnﬂupwilh
the Sun workstation as a fileserver and four PCs.
Two of the old Tandon PCs were upgraded by
installing 40MHz 386 mother-boards, new 40MB
hard discs and high density floppy disc drives.
The computer nMdupm package,
ORCAD, for drafting, circuit simulation and
rlilldmﬂliunmhmmlldumd
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Access to an enormous number of cata-
logues and space observatory data (for exam-
ple from IUE, IRAS, HST and ROSAT) can
now be obtained on-line through DIAS using the
STARCAT facility. Data storage is located at
the ESO/Space Telescope Coordinating Facility
Headquarters in Munich but access is through a
menu-driven user interface installed locally thus
minimizing the amount of information sent via
the network.

6.2 Observing Runs 1992
6.2.1 SERC Telescopes

B. McBreen (UCD) et al. |, * Spectroscopic
Observations of Blue Compact Dwarl Galaxies™,
one Grey/Dark Week, INT

Observations of a number of blue compact
galaxies were carried out wsing the INT with
the intermediate dispersion spectrograph to look
for an “old” component. One might was lost
due to a telescope malfunction and two other
nights suffered from poor weather. Good data
was obtained on the remaining four nights by the
observer, Simon Steel of UCD.

5.C. Russell (DIAS), “Lithium Abundances
in § Scuti Variables”, six Bright Nights, JKT

dnrm;th-m-mmpunduﬂldﬁ
servations were made. As the UES was
tled, it was it not possible to carry out
posed backup programme. y
B. McBreen (UCD) and ﬁ.
(UCD): {Jﬁ?ﬂ] ;.':tri:m-tﬂ:lﬂd
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Lecture at Trinity College, Dublin on 7 May. The XVII General Assembly, Edinburgh, 6-10
lecture was entitled “The Centres of Galaxies”. April.

U. Vogt et al., The continental margin
west of Ireland: new wide-angle reflection
mmmm
ical Society XVII General Assembly, Ed-

7.2 Seminars in the School
e J . Luetgert (U.S. Geological Survey, Cali-

fornia) gave a seminar on 28 January enti-
tled “Seismic Studies of crustal structure
in the Appalachians®.

A. Raga (Manchester) gave a seminar

inburgh, 6-10 April.

L. Drury spoke om '-Th: Gamma-ray
Visibility of Supernova Remnants™ at the
Autumn ﬁSGln

in March on “YSO variability: how to
produce knotty jets”.
M. Burton M.n;h-Amnlim Ohbserva-

tory) gave a seminar entitled “Explosive
Ejection associated with Star Formation
in Orion”.

7.4 Lecture Courses

« T. lhr;lululh.
Sepllltul'hmolllﬂuh ‘

7.3 Contributions to Scientific Mectings

e T. Ray spoke on the evolution of discs
lmundrmn;matlhclulumn ASGI
meeting.

T. R:ymuhmudmmthwh-
pﬂul‘mhmyﬂn;muthesm

e
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Society and to the Irish Society of Survey- Professor R. M. Bonnet, Director of the Scientific
ing Photogrammetry and Remote Sensing. Programme of ESA. e
The astronomical significance of New-
grange was the subject of talks given by
T. Ray to the delegates at the 26th Eslab
symposium in Killarney in June and the
IAU Colloquium 136 in August.

D. O'Sullivan presented a talk at the RDS
summer school for second level students in
August.

T. Kiang addressed Astronomy Ireland on
Understanding the Expanding Universe on
January 27.

1. Elliott spoke on “The Golden Age of As-
tronomy in Ireland” to the Cork Literary
and Scientific Society on 22 October.

1. Elliott continued the series of lectures
sponsored by the Institute of Physics by
speaking on “Astronomy in the Teaching
of Physics” to branches of the Irish Science
Teachers Association in Cork (4 Febru-
ary), Wexford (23 March) and Sligo (1
April).

I. Elliott contributed to the 1-day course
for secondary teachers held in 10 Burling-
ton Road on 7 March. ;
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8.2 IAU Colloguium 136, Stellar Photom-
etry - Current Techniques and Future De-
velopments
Local Organising Committee: P. A. Wayman
(Chairman), I. Elliott (Secretary), D. L. Wearre,
E. O'Mongain and C. J. Butler
The IAU Colloguium 136 on Stellar Pho-
tometry took place in Trinity College in the first
week of August 1992 as part of the Quatercente-
nary celebrations of the College. The meeting
marked the centenary of the first electrical mea-
surements of starlight which were made in Dublin
on 1892 August 28 by W. H. S. Monck in col-
laboration with G. M. Minchin, G. F. Fitzgerald
and S. M. Dixon. mmum by
Commission 9 (Instruments and Techniques) and
Commission 25 (Photometry and Polarimetry)
of the International Astronomical Union which
granted it colloquium status. The local sponsor-
ing institutions were the Royal Irish Academy,
the Dublin Institute for Advanced Studies, Trin-
ity College and Armagh Observatory. The gen-
eral aim of the Colloquium was to assess current
techniques and to look forward to future devel-
up by a 12-member scientific organising commit-
tee chaired by Dr Andrew T. Young, President of
Commission 25; 1. Elliott acted as SOC secretary.

participants took a coach tour to Armagh where

The Colloquium was preceded by a three-
was held in the Newpark Hotel, Kilkenny, 29-
31 July. The Workshop was organised by Russell
Genet of Fairborn Observatory, Arizona and
I Elliott. It attracted 27 participants and 12

£ i .I:H




8.3 EADN Summer School

T. Ray with S. Beckwith (MPIA, Heidelberg)
A Summer School on Star Formation was
organised under the auspices of the European

Astrophysical Doctoral network. The School was
held in the Technical University of Berlin and
was attended by approximately 60 postgraduate
students. Seven lecture courses were given and
Eﬂemmﬂﬁ&tmwm
students. A. Grace of the Cosmic

Ray Section served as school secretary. The
Mﬂhﬂmhwm
in their Lecture Notes in Physics series. -

T lq(&':uur} I M o5 lllld'. P
Wmﬂlllﬂtﬂfﬂw.ﬁm}

Astronomy and Meteorology are now part
of the environmental scienee eurriculum. In co-
mmmmamm
ers of Ireland & one-day course was arranged on
TMHMhﬁbjﬁhmﬂ-




D. O'SuLLIVAN: International Workshop on Ap-
plications of Solid State Nuclear Track
Detectors, Dubna, March 24-26. Sec-
ndmzrmmms:mp-msﬂ
Diego, June 1-5. Giotto Extended Mis-
sion (GEM) activities, Darmstadt Jume
27-30 and July 6-12. Cospar Meeting and
World Space Congress, Washington, Au-

gust 28-September 5. First experimenters
m-;, IRMA Project, Brussels, Octo-
ber 2. NASA Space Physics Division Re-
view Panel, November 9, 10, 11. Calibra-
m run at Berkeley Bml-:. December
10-16. In addition, two mes
tended in Ireland at Tralee
Meeting, 10-12 April) and at
mmwmmlmlml
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Vatican Observatory, Castelgondolfo, Rome in
August.

A. W. B. Jacob was appointed General
Secretary of the European Geophysical Society
in April.

L. Drury was elected Chairman of the
national Committee for Physics.

T. Ray was appointed a member of the Space
Telescope Advisory Team. He was also appointed
to the Infrared Space Observatory Time Alloca-
tion Committee and the Panel for Allocation of
Telescope Time. He became secretary of the local
La Palma Advisory Committee and is the DIAS
nominee to the National Committee for Astron-

omy.

10.1 Trinity College Quatercentenary.

tory of Trinity College, Dublin, entitled “Trea-
sures of the Mind", mlnddtdq!wd:m
illustrating the private study of William Rowan
Hamilton. Items from Dunsink, some of which
had been the personal property of Hamilton,
mhlthrﬂuomlﬂuthﬂ—ﬂmm
given.

10.2 moo:,snm-. Spain.
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A. W. B. Jacob: A controlled source seismic

-ud_r of the core-mantle boundary?, An-
nales Geophysicae, 10, C50 (1992).

A. W. B. Jacob with G. Keller et al: Kenya Rift
International Seismic Project, 1989-1990
Experiment, EOS, 73, 345-351 (1992).

A. W. B. Jacob, J. Makris, P.M. Shannon,
U. Vogt, F. Hauser and B.M. O'Reilly:
Lithospheric Dynamics and the Opening
of the North Atlantic, EOS, 73, 553
(1992).

A.W.B. Jacob with U. Vogt, J. Makris and P.M.
Shannon: The continental margin west
of Ireland: new wide-angle reflection and
refraction results, Annales Geophysicae,
10, C66 (1992).

P.A. Wayman with G.G. Bracken: A Neolithic

or Bronze-Age Alignment for Croagh
Patrick, Cathair na Mart, 12, 1-11 (1992).

11.2 MM

L. O'C. Drury: Cosmic Ray Acceleration, Proc

Cargise Workshop, June 1981, Collective

Acceleration in Collisionless Plasmas, ed

nhmm A.nmuin-.@:.ﬂ-.

Proceedings of the Second LDEF Pe '
ms;md-ﬁ-mmm
D. O'Sullivan and A. Th_wr with E'J
Kirsch, S. HM‘\FWM'.
K. Schwingenschuh, E. Keppler and M.
Witte: Observation of Particle Bursts
in the Tail uﬁmhm the ¢
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Assembly of the European Geophysical
~ Society, Edinburgh, 6-10 April, 1992,
PW. Readman with G.A. Day and J.W.F.

Edwards: A new offshore gravity map of

mmhnpe.mm
drhml w&m
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(Dublin Institute for Advanced Studies)
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The Institute was established ummmhmmm
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