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School of Cosmic Physics

The research work of the School during the year included

contributions to astromomy, to the physics of particle g
detection, and to the geophysics of the environment of Ireland.
Cosmic ray detectors in earth orbit since 1984 have continued to
accumulate data due to the hiatus in the NASA Shuttle launch
programme. The significance of the results is expected to be
increased by this prolonged exposure. Electronic circuits for

particle detectors due to be launched on the USSR Mars
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Summary of Annual Report
of the work of the Constituent Schools
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In regard to language study: work was completed on aspects
of West Muskerry Irish and of Perthshire Gaelic; work continued

on the editing of P. Russell Celtic Word- Formation;

were made for the editing and publication of the University of
Edinburgh's Gaelic Survey of Scotland _l:_'chi.tt.

In the wider field of Celtic Studies: G.C
Bestiary of Love was published as Vol. 9 of the
Modern Welsh Series; Vol. XIX of Celtica andNo. 2

were published.

The School's annual Tiondl was hcld
attracted a wide range ge of ¢ < ntributs
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School of Theoretical Physics

Staff, Scholars, Research Associates, and Visitors made much

use of the School's facilities in their primary and secondary

research activities, especially of the opportunities for informal
discussions, and of the library resources. Thirty-six research
workers from the universities or other institutes of research
or higher education (mainly in Ireland) were admitted as research
associates of the School; thirty scientists from abro f“‘?%
the School during the year. _ k. e v WS ) SIS

The Easter and Christmas Symposia mu_,!";q. , ““ﬂﬂ“w

seminars at DIAS and joint seminars (with UCD oth, NIHE-

in special subject areas were con . Fourteen

one informal discussion, and two series/courses

DIAS, eight contributions were made to the . ke
given at ]'giﬂll “ﬂiiﬂﬂg
._g.iﬂtn._ tory Public_
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School of Cosmic Physics

General

The School occupies premises at 5 Merrion Square, Dublin 2,

and at Dunsink Observatory, Castleknock, Dublimn 15 . At the

end of the year the Academic Staff numbered twelve, including two
Senior Professors. Professor Thomas Murphy, Head of the
Geophysics Section from 1964 and Director of the School for

the period 1984-1987, retired during 1988 and responsibility

for that Section has been undertaken for one year by

Professor A.W.B. Jacob.

From its inception in 1947, the work of the School has been

carried out under three Sections, within the areas now designated
as Astronomy, Cosmic Rays, and Geophysics. There are areas of
common interest, especially in the common ground of astrophysics
and cosmic rays and in the provision of library, computing and
workshop facilities. In the main Report, the research work in
astronomy and cosmic rays is grouped together, but for the purposes
of this summary, which is not all-embracing, each Section is
reported on separately.

Scholars in each Section are able to register for higher degrees
in the Irish Universities and the co-operation of the several
academic departments involved is greatly appreciated. During

1988 six Scholars were availing of this provision. At the same
time, some lecture courses in the Dublin universities, principally
Trinity College, are reported for 1988.

Astronomy Section

Occupying a building long associated (since 1783) with the

science of astronomy, the Section continues to fulfil a dual role.
As well as providing research facilities in astronomical science
based mainly on mathematics and physics for its own scientists

and for Research Associates (and others) in the Irish universities
interested in using those facilities, the Section acts non-
statutorily as an authority on astronomical phenomena generally.




Legal enquiries on, e.g. lighting-up times fixed by the local

time of sunrise and sunset, require careful attention. Also,

by tradition, the 12-inch South Telescope is made available

for public viewing twice per month from September to March

and tickets are provided for up to 100 persons on each occasion.

The renovation of the telescope in 1988, principally by

Jeremiah Daly of the Cosmic Ray Section, has been an asset that

was chosen as an Institute contribution to 'Dublin Millennium Year'.

The principal access to observational work in astronomy must,
in the present day, depend either on work with scientific
instruments on board space vehicles launched for specific purposes
or on elaborate telescopic equipment erected on sites
selected for climatic excellence. Modest equipment on mediocre
sites is still in use, mainly for experimental .ndr.m <
purposes, but even this seems less than economic in FECTg S
financial and climatic conditions. Access to first class
facilities at high-altitude sites, however, fi._g ‘well as f*-ff-iﬂ--
participation in space projects, is possible thr ﬂl-?ﬂ- ‘H'!-':-'.:'I'Tj‘.”
international schemes of co-operation. In 1979 a formal agreeme
to participate with the UK Science and Engineering Research
Council was signed by the Institute that has enabled Irish
scientists to apply for t:lea:d{]eﬁumng ‘time on any of the
SERC facilities principally on the island of La Palma in the o’
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resolution, or image definition, attainable. The present m,

experiments are intended to utilise real-time operation of
standard PC computers, equipped with INMOS 'Transputer' circui
to distinguish moments of superior atmospheric quality i
and to record selectively the images received at those moments.
The tests carried out in 1988 were promising but there is some
way to go before profitable astronomical results are yielded.

The other (1-m. and 2.5-m) telescopes on La Palma were used
for a variety of programmes, including work on 'Jets fr
Stellar Objects' by T.P. Ray of the Cosmic Ray Sec
co-operation with individuals at the Heidelberg Max

Institut fir Astronomie. Although star format

interstellar medium is certainly taking place

involved seem to incorporate little-under

their supposedly early stages of formatio

of ionised material ('plasma') in two diamet

opposite directions. The behaviour of :

can be investigated from high-

selected optical and infrared f
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Professor Brian 0 Cuiv continued research on
linguistic, metrical and literary topics in Irish and he
prepared several articles for pul:hnli:mn. He continued
to advise on Professor K. Jackson's edition of Aisli
Meic Con Glinme. He brought to its final stages the
edition of Celtica 19 to which he contributed an
edition of a Middle Irish historical poem as well as
two shorter items and reviews of books. The fo‘.l.l.ﬂiu;
articles were accepted for publication: (i) "Personal
names as an indicator of relatioms between 'ur.:.-u I'n.'h
uttlers in the Viking period', im Sue.;
in Irilmd. Vik and Medieval Times,
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The electronics workshop of the Section, as well as completing,
in 1988, the design and testing of the digital electronics

used on the SLED space vehicle described below (Cosmic Ray
Section), joined with Armagh Observatory and Queen's University,
Belfast, in upgrading to common-user standard an echelle
spectrograph designed for use on the 1-m telescope on La Palma.
Other electronic work begun during the year concerns the design
and construction of the photon-imaging-detector circuits iy
intended for the image—enhancement programme with Galway.

In this way, the Section is contributing to technical advances
directed towards astronomy, but having parallels with other
applications. This duality is a feature of astronomical methods
(e.g., clocks, position-finding, optics) through the ages.

p2 JTE iRl

Cosmic Ray Section i A ean L JF

the detection and interpretation of charged
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cosmic ray nuclei. In preparation for the recovery (anticipated
for the end of 1989) and subsequent analysis, a programme of
fundamental studies on the long-term stability of the detectors

is being carried out.

to yield the first statistically significant sample of ultra-heavy : r'.i
i

A more conventional technique is the use, at the much lower : i
energies typical of solar system particles, of silicon barrier § g
detectors. These were successfully employed in the EPA experiment ok g
on Giotto, the European mission to Halley's comet. Thet'™¥ THe

Institute was a partner in this experiment and analysis of the
data obtained is continuing. The design of the EPA formed the
basis for two SLED (Solar Low Energy Detector) instruments on
the Soviet Phobos mission to Mars and its moons. These were the
first space instruments to be almost completely built in Ireland
and were constructed during 1986 and 1987 as part of a
collaboration of the Astronomy and Cosmic Ray Sections with .
St. Patrick's College, Maynooth, ESTEC, the Max-Planck-Institut
flir Aeronomie, Lindau, the Central Research Institute for Physics,
Budapest (KFKI), and the Space Research Institute, Moscow (IKL

The two spacecraft, Phobos-1 and Phobos-2, were launch r
July 1988, each carrying a SLED instrument towards

operated a_n\‘_;i‘:ﬁctdﬁ'd,lgi #‘ﬁ?ﬂ: ‘launct ’El;d data
but contact with the first spacecraft was

The second spacecraft, with its SLED instr

§abn iR S T o




' . R
are VA
s ',"'“'-""f??"r-

- ixX -

The most widely-reported result of the year was unrelated to

the main work of the Section, a study by Tom Ray of the
astronomical significance of the megalithic tomb at ot
in the Boyne valley., His conclusion, that with high probability
Ireland possesses the oldest known structure with a significant
astronomical alignment, received international media covera
and a photograph of the solsticial sun shining down the pas

of the tomb was used as the cover illustration for the issue of
the journal Nature in which his article appeared. Saakaie

Geophysics Section
The year 1988 was a busy one for the Section.
lithosphere in and around Ireland continued. The
is the cool, relatively rigid, outer shell of our g
old continental areas, like Ireland, it may vary bet
200 km thick, while under the younger, hotter ondi
found under oceans, it is normally much t
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Two seismic profiles completed in 1988 were part of the o
COOLE project. In particular, one studied the w :
collision zone in central Ireland. The very pronounced
"buckling' of deeply buried features over a belt some 60 km
wide betrayed the horizontal forces involved in this collision.
None of this shows at the surface, although there was a str'ang
indication in the gravity data gathered by the Section over
a period of about 30 years. The meaning of this was not c.:lur
until the seismic profile was carried out. Another striking
result from this profile was the definition of a buried grn.i.te.
a southwestern extension of the Leinster granites which " oo
at the surface in Co. Wicklow for example. This had been pre
in outline on the basis of earlier gravity work, but detailed G

confirmation was not possible without the seismic ditﬂ' shiic g
A P e

e
9
3

The second seismic profile published in 1988 ran southwestwarcd
fm&.!emntumwmpﬂeﬁubiﬂtﬂmm
This showed the rifting that produced the Seabight, the t
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Ireland is not in an active earthquake zone but events do
happen from time to time. Only one occurred on-shore

in 1988, between Wexford and Enniscorthy, but the Irish Sea
was more active than usual, with about 20 events recorded and
located by our stations. All these events were small. The
aftershock sequence of the much larger event in July 1984 still
continues, though now at a very low level. :

Work has continued in both off-shore and on-shore gravity studies
and new results should begin to come in 1989, Gravity studies

tie in well with seismic work as rock density and seismic
velocity generally correlate in a significant way. It can
very useful to interpret both data sets together. The
delineation of the buried granite, mentioned above, is a
example. s e

Some geodetic work was carried out and meteoro

e

continued at a reduced level.

.tism of lake sediments were also
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I Constitution of the Council of the Institute and
Governing Boards of the three Constituent Schools on the

31 December 1988.

1 THE COUNCIL OF THE INSTITUTE

Chairman

T.K. Whitaker, D.Econ.Sc.

Ex-0fficio rs

Patrick Masterson, M.A., Ph.D., President, Mﬂrlitf
College, Dublin; W.A. Watts, M.A., Sc.D.,

Trinity College, Dublin; J.C.I. Dooge, M.E., m e
C.Bng., F.L:B:Eu; ri.s.c.-nﬁvmmvsc esident,
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Mr. Rolf Baumgarten worked on the Bibli ) ;
i 19?2-3&. He uh.ud' quc
3 . il

roduced Sc

the School of Celtic Studies, No. 1 (Nov. 1 :
he contributed, inter alia, accounts of the 'Riaturr
the School', 'Publications', "Kuno Meyer' s lrish

He also arrmgad and shelved the Iiﬁtﬁy

School by the late Huhl-'im: E.G ;
o “.*'{m.._

publication on Modern Irish Dialects :
research on ‘the relationmship of '
Irish. See also§§7, 10 (e).

Micheal d Siadhail rewrote some nctm of hi




Temporary Library and Bibliographical Personnel:

Teresa Costelloe, Thomas Kearns, Brendan °
November by arrangement with FAS).

Scholars:

James Galvin (to 30 Septnhr), A:ldnn Br-m
Colin Ireland, Sean Ua Suilleabhain, J
Marmé, Pddraig O Machain (from 1 October

Re h iates:

Dr Michael Lapidge, Cambridge Bné;am ; k‘ '
Dochartaigh, Bangor, Wales, Dr
Ihherlit] Enppoﬁ.nud 18 l:m-bar)...




Professor Brian O Cufv continued research on various aspects of
Irish Language and literature. Works brought to an advanced stage
of preparation include (i) an edition of two Irish versions of

the 01d Testament Book of Proverbs, those of William Bedell and
Peadar Ua Laoghaire, and (ii) a chapter on 'Irish language and
literature, 1845-1921' for A New History of Ireland Vol. VI. "
The following items were cn-guted for publication: ‘An on:l.
device in Irish verse' (for —-ﬁ%—' 23), 'Two religious poems in

Irish', '"Bréga ar nds Poldnia"', and several book reviews (thr_ s
Celtica 20), and 'Vowel hiatus in Early Modern Irish' _(fnr a e

festschrift in honour of Eric P. Hamp). Editorial W
Celtica xx, was brought to its final stages. See also 5;6, d {e)

Professor Heinrich Wagner who died on 11 September had been
on the preparation ot‘ n-t:h:laa for publication in w 3,

Ctlti IE Philﬂ' 3 s < "‘ .l -ﬂ

Dr Padraig de Brun continued work on the Ir:l..ﬂi.!ﬁﬂin\ D
supervised and edited the preparation of catalogues M
Eutiml I.:I.h;r] of Ireland, University Eolhgt ﬂnﬂ:
isconsin. ,pad for ;rm lnd g
locations of Irish MSS r{bhinr '
The following articles were accepted for publ
4 chosaint fein' and ".'Ihn Ir:l.thuq:l.e g
Eigse); 'Lament
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Dr Malachy McKenna continued work on The Spiritual Rose and
prepared an article entitled "Conjugation of the verb in East
Ulster Irish' for publication. He began work on a register
of School of Celtic Studies academic personnel for the period

1940-1990. See also §§6, 8(c), 8(e).

Mrs. Nessa Doran (Nessa Ni Shéaghdha) corrected a computer
print-out of Catalogue of Irish MSS in the National Library of
Ireland Fasc. XII (mss G 600-G 699) and described mss G 703-G 731,
C 774G 854 for Fasc. XIII  An article entitled 'Irish Scholars
and Scribes in Eighteenth—century Dublin' was accepted for
publication in Eighteenth—century Ireland. See also §§6,7.

Padraig O Machain, whose period as Junior Research Assistant
expired on 30 September, was appointed a scholar from 1 October.
completed work on his Ph.D. thesis on the Poems of Fearghal

Mac an Bhaird and continued work on a Catalogue of Irish
MSS in Mount Melleray Abbey, Co. Waterford. Work on the revision
of the glossary for Professor K.H. Jackson's edition of Aislinge

Meic Con Clinne progressed. See also §6.

Mr. James Galvin submitted his thesis on 'The Syntax of the
Article in Old Irish' to the National University of Ireland and

was awarded the M.A. Degree.
Dr Aidan Breen submitted his thesis De XII u# vis to Trinity
- P .n--.in_ w{,.. -

College Dublin and was awarded the degree of
He worked on a critical edition, with Introduction,

Indexes, of Aileran Interpretatio mystica ac moralis
See also $§8(e). T T E
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Mr. Jiirgen Uhlich continued work on 'The morphology of compound
personal names in Old Irish' for a Ph.D. thesis. See also -

Miss Ursula Marme worked on the semantic value of the prﬂn'h i
in the 0ld Irish glosses. headlt ,”.“

Dr R. Mark Scowcroft of the Department t of English 'Ilniuru:l.t} "
of Virginia, completed his study of Leabhar Gubh-’ia o
write a book entitled and and the
An article entitled 'Leabhar Gah , Part II. mm_qﬂd; RS
the Tradition' was accepted for pub:t:l.ur.inn in m ru-lﬂﬂ

3.  STATUTORY PUBLIC 'LECTURE

A Statutory hcm entitled 'Early
of Tﬂl-atﬁ [ A= L _-:-_'.-'-I" el
at University Co , Dublin
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Liam Mac Mathuna Multi-referential patterns within the

topographical lexicon of Irish "
T. de Bhaldraithe :  Foclir an Phluincéadaigh mar fhoinse
d'"fhocldirithe .
Anthony Harvey : Compiling a Database and Dictionary of
Celtic Latin o
- ' e |
Miirt{n O Briain  : Diarmait mac Cerbaill agus na gedig{ in o

Acallam na Sendrach

Alan Harrison : The Battle of the Books: The publication of ' :
Dermot 0'Connor's translation of Keatings gk Gl
History e
e
B. 0 Madagdin : The lullaby in Irish and Smtthﬁm -
a charm to protect the hlt}' - 8
Niall Buttimer ~ :  Oidheadh Chloinne Uisneach: New Lamps for m

6. EXTERNAL ACTIVITIES

Professor Mdirtin O Murchy reviewed G.H:l’hﬁdﬁ
HﬁhﬂanMnm,Mmhﬂ :I.Ilmlhy:h,.h
on trasts of ;_qﬂ._gg
from Perthshire Eliu _
mmwm—m
fg,“““""""w Col
ndﬂnhiﬁjmﬂﬂ“wm
Contact in Ireland'. el %




Professor Brian O Cufv attended the annual colloquium of the

Henry Sweet Society in Oxford, 27-29 September, and a mllnqu:l.u 4
on 'Linguistics in the Middle Ages: a cross—cultural view', -

-lm in Oxford, 29-30 September; at the latter he read a paper

on 'Linguistic Study and Teaching in Medieval Gaelic Ireland'.

He joined the Editorial Board for the Corpus Apocryphorum

Hiberniae publication project of the Irish Biblical a.mcint:l.un

and was chosen as Chairman. Ianrnhand!hgrhellrmm

Radio na Gaeltachta two talks in a series on modern Iri

'Athbheochan chulturtha agus an ndisiuvhachas nua in |

1880-1916" and 'An Ghaeilge 1922-1966'. As a specia

to the University of Edinburgh he read a dissertati

'Poems by Fearghal Og Mac an Bhaird' presented for th

Ph.D. by Padraig O Machdin.

Mr Rolf Baumgarten represented (v:l.th E:[ﬁhl.fﬁ -- =
School of Celtic Studies ( - the Dublin Insti

and -ttnhﬁﬂuri".

Hr'h]anhr»-:lﬂmumdapaperentithd '.hul o
in Celtic and Basque: frnl:l.nﬂe: I
mmhﬂwwoﬂ ;

et aerl mnl vd b3l




7. CATALOGUING OF IRISH MANUSCRIPTS

Cataloguing of Irish manuscripts progressed under the general
editorship of Padraig de Brun: '_,

National Library of Ireland: Nessa N{ Shuglulhn worked on fasciculi
XIII and XIV of the catalogue and on the revision of fla:i.r.ﬂns
XII for publication. - y

Trinity College, Dublin: Pddraig de Brin and Acibheann H.:
Dhonnchadha continued the recataloguing of ghr

s '51-

Other collections: C.G. Butti-er. Eutal e nf Irish
the Universi nf lisconsin-Madison, and B.
scribhinn 'ﬂlio‘.l'.a:t i

Mhurchd, were mceptd pumcug "g‘g ‘pendi

pllg & R seresdisee SO0
hat meal mupeant Tk
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AT Gaeilge: Treoirliosta
Padraig de . pp. 101. IRE6. ISBN O 901282 97 9

A Welsh Bestiary of Love (M.M.W.S. Vol. IX)
ed. Graham C.G. Thomas. pp. x1iii + 83. IRES.

ISBN 0 901282 90 1

»inn Cheilti Newsletter of t
1tic Studies, no., 2

~  ed. Rolf Baumgarten. pp. 36. No du.rge. ISSII umu-aasa

(c) Books published outside the Institute

& remd

Proinsias Mac Cana (co-editor) : Tl J;

Ffriu xxxix. pp. 204.
Royal Irish Academy.

Les Tr tes (Editions Robert L!Fﬁm L

= ~IOR o

translation of Celtic_
Rolf rten (co—ed:ltnr}

Rﬁ?ﬂ‘m _,_ TRINERT S :

lhllch;m _




Hﬂ:h into litanture in earl:r Ire]‘.an:l

= :
dntudes Irnndnm. Université de Lille IIT, ed.
et B. Escarbelt (Univ. de Lille III, [1988]) 31-43.

Review of M. Lapidge, D. Dumville (eds j’"‘“'“‘ s,
approaches in ﬂgﬁn&v_ﬂf_m,., Iniversi
28, 2 (Nov. 1988 IRAEeE

Brian 6&1{?

B

Md:mﬁ de theagasc :rﬂllu.f

Celtica xix 55-8.




.

Colin A. Ireland
Boisil: hlﬂmmﬂmn t.hn'ﬂoﬂ:nnf‘la&

Peritia 5 (1986) 400-03.

Sean Ua su‘in-hn-in

Review of Séadna by Peadar Ua L-ughn:lﬂ:
(ed. Liam Mac Mathuna) 1987.

Comhar (Feabhra 1988) 31-2.
s rognatogd

"___uvi,ru-vn ﬂﬂn-.-l J




Mr. Andrew Breeze prepared some articles for
publication: (i) "The Virgin's Rosary and St. Mi
Scales', (ii) 'The Virgin's Tears of Blood', (:
St. Loy and the Celts'. The fol '
accepted for publication: (i 1
(for 2zCP 43), (ii) 'Roger Bacon's Head of
Trivium xviii) and (iii) Review of n_.,‘é'f‘ﬁn
of Wales: Medieval and Religious terature
Medieval Celtic Studies x1iv).
: i ¢ S
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ITT - Annual Report of the Governing Board of the School of Th tical
Physics for the year 1988 adopted at its meeting on <0 September 1983

' o il
1. STAFF, EMERITUS PROFESSOR, SCHOLARS, RESEARCH ASSOCIATES, \
SCIENTISTS g g
Staff: o
Senior Professors:

John T. Lewis, Director from 1 January 1975; James R. c
retired 25 February; Lochlainn S. O'Raifeartaigh. a8

Assistant Professor:
G. Raggio, to 31 December.

Librarian-Executive:

L R
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- (Cad Doan e Y T
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GarlowATGE. D 856

Dept of the Environment: J.M. Golden
Open University: A.I. Solomon
Oxford University: R.C. Flood

uc, Irvine: P. McGill

U S

A '-:.ff..-:i-"!' N
DIT Kevin St: J. Burms ' T RN g
. ¢ ¢ foel 2w W gl

New appointments, to 31 December 1980:

NIHE-D: M.

: - T BE T
nt becteriogied Lod prnt,,l.n_m,'ﬂ ;
W -_ W & '.__'.. il

e = o e Rl g ol T S e T e

e — ol = - el s i =
Jung - 32 I
o P oy e 4

— e Ll &



i

Ll RESEARCH AND STUDY
Primary areas -

fal Theoretical Particle Physics

Prof. 0'Raifeartaigh continued work on 2-dimensional conformal
invariance and on the structure of Kac-Moody algebras with N. Gorman and
W. MeGlinn (Notre Dame), giving a unified derivation of the centre-terms
for Virasoro (conformal) and KM-algebras, and a systematic description
of the Weyl group of automorphisms. He commenced work on string theory
with J. Balog, L. Feher, and with P. Forglcs (Budapest) and A. Wipf (MPI,
Munich), giving an algebraic (stability algebra) description of string
theory, and pointing out the difficulties with unitarity for non-compact
group manifolds. He completed work on quantum mechanical
in self-dual gauge-field backgrounds, with L. Féher and P. Horvathy
(Avignon]. In addition to the collaboration with Frof. O'Raifeartaigh
and Dr. McGlinn mentioned above, Dr. Gorman commenced a study of the mﬂ
of J. B. Zuber on conformal field theory.

Drs. Balog and M.P. Tuite collaborated in a study of m':*aﬁunL“*
Lehner symmetric string models which ensure a non-trivial zero cos-
mological constant. They showed that for a very mm&dﬂaﬁiﬁ‘ i‘nﬂ:iﬂr
compactified models such a symmetry viclates basic ph:u‘!:il
except for a special case :nzmm e 85 = *ﬁﬂr"‘ﬁ

e T DR 4

- DOr. Tchrakian worked in four main areas, viz.,
1) with G.M. 0'Brien and R. Kerner ’[me,:*ﬂ"ﬁ a). o
cation (spontaneous), using generalis 1
2) with G.M. O'Brien, on mww-ﬁ
Abelian Higgs model. - i,
3 ﬂth%ﬂ.«ﬁ“imr@. on -

4) with R. wmﬁ Savwv
Ya systems.

5) with H.J.W. mmm
quantisation around a gener

e ] fm.nr.u A

~ Dr. Dolan iied |




Prof. Scaife completed the ms. of his buuk on dinlnctril:sm"
. e e ol
passed it to the publishers ¢ -
EERT o
L .."I",
: £ Liod '
r b & G e ‘__.. 'ﬂ“- i
(1i) Phase Transitions in Lattinn »Suatm TR Anad ALY S
l\- '#.n--‘-l‘ ':_t ‘ .tiw‘m
Dr. Solgmon worked on applications of mn!. .
matter, especially the theory of high-Teq |
worked on the conventional Lie theory mprngn::h to nnlw

.'I.u.- s ‘-rr
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(d)  Quentum Electronics

Or. Garavaglia used the methods of quantum field theory
quantum noise in electrical systems. He studied nonlinear
methods, using the origin of squeezed quantum states, and
relate this work to nonlinear gluon interaction and the or
boson particle distributions in high energy scattering. .
he defined the characteristic function for the energy
with a finite temperature squeezed quantum state, an
boson probability distribution.

iy . -

o, R e 2 i s
Secondary areas - rooae YIORAT i, SRR

{e) General Relativity and Er-vtt.ﬁ'f*‘ﬁ it it




i

Research Reports

Research work during the year was written up in the first instance
in research reports. Two lists of titles of these reports {preprints)
were prepared and circulated to a mailing list of approximately 300
research institutes and university departments throughout the world. As
far as available, copies of the preprints were sent out in response to
requests. Many of the reports appeared later as publications, or were
in press at the end of the year (See Section 10} .

DIAS-STP-88-01: J.T. LEWIS, V. A. ZAGREBNOV, & J.V. PULE: The large
deviation principle for the Kac distribution.

-02: T. C. DORLAS & A.C. van ENTER: ' Example of _i."ﬂ-
normalization group fixed point peculiarity.
-03: G.A. RAGGIO: The free energy of the spin-boson model.

_conditions for inverse problems.

-05: 5. SEN 8 M.P. TUITE: A string motivated approach to
the relativistic point particle.

-08:  D.M. HEFFERNAN, J. 0'GORMAN, J. MCINERNEY, & P. P
‘Nonlinear dynamics of self-pulsing ex
semiconductor injection lasers.

-07: J. McCONNELL: The theory of nuclear ma
1“ ]"M":th. :_-'l-u'.'l'-_-l-n. & '-I'-'_' " _.‘ﬂ- o o bt

-04:  N. GORMAN & T.D. SPEARMAN: Equivalence of stabilizing

-'I!,"I



DIAS-STP-88-16:

=17

-18

B e e

Zh.-01 MA & D.H. TCHRAKIAN: Dimensional
higher-order topological 1ﬂ_murinnts= the

Zh.-01 MA et al.: Gauge field systems on

J. McCONNELL:  Further theoretical inves!
on nuclear magnetic spin-rotational rela

M. van den BERG & J.T. LEWIS: l:nmrm(
condensation in the free boson ;an._ ;

G. D'BRIEN & D.H. TCHRAKIAN: A spherically
S0(4) instanton of aimu-m:tﬁml model in
d’.l-ﬂﬂl'ﬂﬂl-- i Ly PR D uf l‘ :




=23 =

DIAS-STP-88-34: G. D’ARIAND, M. RASETTI, J. KATRIEL, & A.I. SOLOMON:
Multiphoton and fractional-photon squeezed atatai.

-35: B. DOLAN: A Hamiltonian formalism for bosonic m .

-36: T. DORLAS: Large deviations and the hthl-!ﬂugt '
model. —

0. PETZ, G.A. RAGGIO, 8 A. VERBEURE: Asymptotics of
Varadhan-type and the Eihhu variational p‘riﬁn!u!- e

N |_‘|I__“

J. McCONNELL:
Laureate.

T. DORLAS, J.T. LEWIS, & J.V. PULE: m'tun;-'r"
thermocynamic formalisn and large o
v R Brgeamer 3 Lpmel s i'_E"

J. BALIJE l M. P. 'H.I'I'I'Er The fuﬂul'l of

; -4‘31
T »aﬂ*w"mmﬂ 1
e alm:.

-inm'r-ﬂ'.. _
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CrE
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4. SEMINARS, REVIEW LECTURES, SERIES, COURSES

Seminar
of physics and m
members or visitors;
of M@—m students from the un
research institutes in the Dublin ﬁm. and hy
schools of BIﬁS
Sm:lnun or J.-ntum W
Irish venues, by the School's members an:l wi
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(d) Other lectures or seminars given in Ireland by members of the DIAS-STP:

J. McCONNELL: Erwin Schroedinger: Austro-Irish Nobel Laureate. Oublin,
Irish-Austrian Society, 14 April.

L. O'RAIFEARTAIGH: The importance of the path integral formulation of
guantum mechanics. UCD Math. Soc. Inaugural Meeting, 20 Jan.

A world made of quarks. UCD Math. Phys Dept, 30 Nov. P R i
fntny

Observable phases in quantum mechanics. NIHE-D, 1 Dec. i

T. DORLAS: Renormalisation and critical phenomena. UCD, 14 April. R T

B. GOLDSMITH: Maximal order Abelian subgroups of mtﬂ.n-
Galway, May.

G.A.C. GRAHAM: Asymmetric steady-state solutions for a crmk in E‘”‘“"' k f
visco-elastic field of pure bending. Irish Mechanics Soc. ‘lﬁ‘qllﬂ::g

Cork, 8 October. i

R bk

s w,,‘ M.. .

5. ACTIVITIES OUTSIDE IRELAND

Prof. McCONNELL attended the m ' Ko
Group (EMLG) I‘.‘un-rw ur_i. .
Nauplion (Greece), o
duri "ﬂh' fII.'I’I'ﬁ" - o

- yors »,.mwntvm

 Prof. I.Etusm an 1-1&’6&[
15-23 f;lan.
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Prof. 0'Raifeartaigh visited Cosener House (Rutherford Lab.) from
29-31 Jan., to attend the Meeting on "Berry Phase and Related Topics”®,
and to Chair one of its sessions, and for discussions: he attended the XI.
Warsaw Symposium on "New Theories in Physics™, 22-27 May. and the Iamﬂﬂ
Summer School [(Poland), 1-10 June. He attended the IIIrd Symposium P oo
Symmetries in Physics, Bregenz (Austria), 24-30 July, the XXIVth
International Meeting on Particle Physics. Munich, 6-10 August, and the XVIIth
Annual Conference on Differential Geometrical Methods in Physics, Chester,
14-18 August. He attended the XXIIth International Symposium on P"'tr}.q!!. o8
Physics, Ahrenshoop (E. Germany), 17-21 Oct., and the Banach Workshop on
"Gauge Theories of Fundamental Interactions”, Warsaw, 22-30 October. Details
of the lectures given at these Meetings by Prof. u'Ra:l.j'mta{gh are ﬂmg,‘,

the next sub-section.

Prof. Reggio was Visiting Professor at the Inst. "EE—-:WFN‘ W
Univ. Leuven for the 4-month period April to June. He atten: !
Congress of the Internat. Assoclation of Mathematical Fh’galcumw L
17-27 July, and the 4th ’lhrksrlap on Quantum Prubahﬂityr and nppuuutm g
l-hj',dglh.rs, -anm,”_\ ™ i . 3 .‘,_'-...LM ;
Yl dh S
Or. \l'an:ly’nk visited Univ. Aberdeen 10-16 April fnl:' d:l.ﬂlll‘l‘.ulr

collaboration on mathematical aspects of supergravity with G. Hall, and to
give a seminar. I-Il ad.s.ttul Univ. Cath. d- Luuv:ln 15-«22 .ll.nl to give i

Bell Labs 21 March for duuumm uith-ir
for discussions with Jfl-- I.ﬂnu:l.t: and wi
at Princeton Univ. 25

Angeles 1 April (and for

a Conf on Statistic

l'hr:-h ;.




Dr. Dolan visited Glasgow Univ. for one week in August rnr =
discussions. He attended and lectured at the 9th UK Inst. for ll:_.l_]__:

Energy Particles, St. Andrews, 2L Aug. - T Sept., and the Stefan
Banach Workshop, 15-30 Sept.

Or. Garavaglia attended the Winter Meeting on Tl'unﬂrtl.:ul P‘I‘uﬂu d: ‘_,_
Rutherford Lab. 14-16 Dec. % e Tk
wﬂ" !
Or. Goldsmith visited the Univ. of Dar es Salaam for Januarg agg S
February, to give a series of staff seminars.

Seminars, Lectures. and Courses given ahrniid.l
Prof. McCONNELL:

Lecture: Fuﬁ.her theoretical investigations on gpin-mmfm.‘j'-
EI"I.G Conf. ; |
FI‘G‘F- J'-T-! M‘ . b i v, . L .-”" P ¥

LTy

ok Large deviations and utatht!‘.nﬂ uhq‘tmﬁf" _

aid
Ldl's :Im!utiuns in mm
."--.i ] -‘_h \#_&




Course:

mt:l.un technique in
s al ‘ﬁ‘im :pin lﬂ ems. Heidel
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Lectures:

Prof. A. G. O'Farrell (Maynooth):
 Dr M. thnny {HH'EIH'- - 'Puanr --n as u:wi al s




Short talks: —_—

Prof. F. Hodnett & Mr. T. Moloney (LU): Reformulation of the N-
solution of the Kdv eguation.

Prof. J. Flavin (UCG): The method of cross-section for m%h

L

eguations. po

Dr C. Nash (Maynooth): Topological quantum field theory.
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P. FORGACS (Budapest), 3 June - 1 July

G.A.C. GRAHAM (Simon Frasnr. 8.c.] 14 Snpt. . 31 nu; :1555, e
P. HORVATHY (Metz & lﬂlnqrr_ll.- '3-18 May, 2?-2§;$l_|?l_.'_ o 271

C. KING (Cornell), 8-22 Sept. 8 21-31 Dec.

S. D. MATHUR (Bombay). 19-26 June

R. F. O'CONNELL (Baton Rouge), 13-30




(3] Contributions to rindil:nl and other publications:

J. McConnell:

* Nuclear magnetic spectral densities for molecular mm“
Phys. Scripta 37 (1988), 401-406. - S *g

Theory of nuclear magnetic api.n-nw
asymmetric molecules. Physica 134 1328 .

Erwin Schroedinger l‘lﬁ.ﬂ-,ﬁﬂ-
Lect. to the Irish-Austrian S
NDccas. Papers Ir. Sei. Tech. no. S5, 13

&F-«n. !
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M. Fannes, J. T. Lewis, & M, Verbeure:

Symmetric states of composite systems.

G. A. Raggio:

* A remark on Bell's Inlquulihy and dldhmnﬂlﬁf
LMP 15 (1988), 27-29. [

1:'? a *!p‘in- boson model. J. W
i P Jw:hnhﬂ-r- s o TV g

N




N. Gorman & T. D. Spearman:

* Equivelence of stabilizing conditions for inverse prnb‘j
EI..II'DDITHH:. Lﬂtrt-' 5 [153&1-,—131"1”5 ___J_.f Jr= w!#ﬁh“ﬂ
rRs. ey SN
* Resonance pole ‘determination in a munm-ntunl )
e 91 Nuovo Cim. 9‘“ E‘Iﬂ“]; ?&1@?52._. « @ Yo Bml s N ﬂl
Thog ! 5 $ i M B ilhw ,:i
G. M. O 'Brien & D. H. T_cl_;_:l-_nh_i_n!'lll;-, s Formaiine il L‘# 3




M. umd!ﬂh :

* On the problem of space-time symmetries in the theory u-l' mrgruﬂ:t
GRG 20 (1988), 261-277. ,

On the problem of space-time symmetries in the theory of supergravity
II. N=2 supergravity and sninorinl L:ln d-rivutim. G‘HE za HBB&]
905-925.

. McCrea, E. W. Hiallm. & F W. Hehl:

* A remark on the mtaymmtric Chen et al. lﬁhﬁpﬂ
gauge theory. Phys. Lett. 127A (1988), 65-63.

i X

i
J. 0'Gorman, P. Phelan, J. H:Innrmy. 8 D. rh%fom‘ Syt

* Nonlinear dynamics of nrf-pufs:rg external cavit
injection lasers. J. opt. Eun-._i-.h-&-.ﬁm

A. I. Solomon & J. L. Birman:

#Wﬂﬁ_
~ SR e w

* The generali
viscoelasticity.

T,






F. McGill:

Some eigenvalue identities for Btm:lan- mtim.
' Phil. Soc. J i

: l.ﬂ'.l: T g
N. Gorman, L. 0'Raifeartaigh, D. u.-uum'..: W nu?:;:mr g




the year; approx

almost hald .

RIA 'permanent loan' collec
added to it; other forms of
nd abroad were continued.







Techni Clerical Staff

Astronomy Section: A.M. Callanan, W.M. Dqlutm, ‘,m

Cosmic Ray Section: G. Broderick, E-.-'Gl.*.lfl:h'r' E. REg
- :“'
' A. Grace-Casey, S. Ledwidge, H. Sullive

Geophysics Section: K. Bolster, A. . Ho _ :'
G. mh:-.i_ Brmt: m

> ey (fro _
(to 29 Fabrull‘ﬂ. B. ﬂ'll'd:l..’l.:l.g.

- n.» the Trayepgtsy




P.A. Wayman was appointed Chairman of the National Committee
for the History and Philosophy of Science of the Royal Irinh

Academy.

A visit by the Lord Mayor of Dublin, Alderman Carmencita
Hederman, to Dunsink Observatory on 17 June marked the completion

of the renovation the 12-inch James South Telescope as a :ﬂlt.r:l.bnt;l.on
to 'Dublin Millennium Year 1988' (see 8.4 below).

HE) £ e T e T I g ]
2. RESEARCH WORK (Astronomy and Cosmic Rays)
A0 B Iesearuial $
I | : t Science
g bt b lar Low-Ene Detector
A Shpll

B.D. Jordan, A. Thompson, D. o' Su:l.l:hm. un& E. Bleszynski
with S. McKenna-Lawlor, S!_'ﬂl. .

Mhuﬂtmmoflthimw.‘

was completed. All three SLED models
integration into m-ndulaaﬁt (FKI, B
forwarded to the USSR for integratio
m:lmchufthammﬁ
Bnthmurtml:nlm j
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speed of the graphics manipulation and the system incorporates
a 'frame grabber' for recording TV formats from the plate-viewing
machine. In principle this feature can be used to receive
the TV images of the telescope field of view for record purposes
during observing. The original CAMAC-Nova equipment of the
measuring machine has now been replaced by the Tandon/Transputer




Colin Ireland
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D. 0'Sullivan, A. Thompson, J. Daly, with G
University of Barcelona. .

Studies of the response of solid state nuclear track
(SSNTDs) to high energy ultra heavy nuclei continued,
particular work directed towards latent track m:hﬂm
under conditions of long-term exposure (order of
earth orbit. The main activity involved |
analysis of experimental material m'
detector stacks to near-relativistic beams of
Berkeley Bevalac in 1987, and (2)

previous two yum'

for the year 1937

Conference on SSNTDs
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Analysis of the data obtained 'iy ﬂuﬂi"ﬁﬁﬂﬁ"
has continued. A study of the relativistic elec
recorded after the outbound crossing of I:h-

that m:r had bun m::ui;:l;f '




=

i;n% found that, for 400-year periodicity in urb:tt-l
integration steps were optimal, giving

4 significant figures. Study of the mb:ﬁtr
furthu that the tiIE-cnnstant; derived was

it was less than 10 " years. E‘url:hazx:,

one marginal case, out of six p-ri dic
significantly unstable; hence the

on this simplest gravitational lﬂ;&
method of integrating the varia 1l e
suitably chosen amm*u in the

&

given Jacobi constant and pel!pud:lmln : A, e,
halved the required computing P h-- : Al e
AT :‘mln—- gl s B iz 3o ghuse A i ' o ‘J'
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Deconvolved images of jets obtained at Calar Alto have been

resolved in the direction perpendicular to the flow. It

has been possible to follow variation in opening angle with

distance from the source for the first time. It was found

that these jets are not free for a significant por ot b,

their length. There may be pressure from the hot interst

medium or from a toroidal field. While it has been clear

some time that stellar jets have v!q narrow opening angles,

this work shows that collimation is achieved over relnt!.uﬂj

large scale lengths up to. 600 AU, - © . o000 ol
AL nn‘F aibplss am#
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2.4 Insterstellar Material

2.4.1 Supernova Remnants

L. 0'C. Drury, with MPIK).

The collaboration with H.J. Volk and W. Markiewicz in Heidelberg
was continued. This aims to achieve a better understanding n:E
cosmic ray production in supernova remnants by constructing
simplified models at a leval of complexity intermediate

between analytic solutions and full numerical solutions.

A consistent set of approximations leading to system of elefq: p
coupled differential equations has been found; this can = s
beinugrntednlmthmnmummtmmmﬂnﬁ‘*
ithmtnutud;ﬂ:dmndmunfthnﬁhmmm
parameters. Perhaps the most important conclusion is that,
with reasonable parameters, solutions m be found which 4
effects leading to a contradiction ﬁ&ﬂﬂﬂ'W’W‘*
mmgmmmuuqdﬂﬁuwm Bl
acceleration as the main )
cosmic rays at energies below :
fears that strong modification of _
to insufficient generation of hot ga
I—nr Wﬁi— 1 '
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2.4.3  ISOPHOT experiment on IS0

A Micro Vax I computer system was
work on the photometer for thl! }
The system has been performin
Data Analysis System {HIIIE) _
Institute in the Ing i

e e A Ty

on defining the scientific re
pul.lri.-'l:ril: m’ﬁ mrwu:




2.5,2 Blue Elliptical Galaxies
L. Grimley, SPC Maynooth

Observations with the CCD camera of the
La Palma in June produced some good data c
as elliptical but having blue cnnt‘.’l.nw- cnlms or uv

The images obtained confirmed the elli 1liptical r:lug_;.t

and are providing evidence for :ﬂnm w‘%&‘
discrete regions of star formation. One
a spiral galaxy and Mkn 491 showed :

2.5.3 LDEF Mission




3,1.2 Onshore Gravity - 1wty
3 w'whlﬁh

T. Hl.l!'ph]'. K. Bolster "
u-ul.

Fieldwork was continued in Counties Kerry and L &-“ﬁﬁ
order to complete the area covered by Slﬁ:t.'u-'-"l? I‘ 18 of

1:126,720 scale maps. The gravity con
was carried out and the results printed.
contouring of Sheets 12 & 15 has been c:
ready for drafting and pﬂ'nt:l.ng -

3.1.3 Marine Gravity

F.H unl-an *'H'i.ﬂl Univm:l.tf




the largest being ML 1.7. On 31 December an event m . : :
onshore about halfway between Wexford and Enniscorthy. = :

ek b
The most damaging earthquake overseas occurred in Soviet
Armenia on 7 December. This was only of magnitude 7, but it
happened in a vulnerable area with a large population. It
came close to overloading our network, which operates at i
amplification in order to monitor smaller events near to
With valuable technical assistance from the Seismology Unit
of the British Geological Survey in Edinburgh and additional
support from the Electricity Supply Board, the network, which
has been in use for ten years, was thoroughly overhauled =
early in the year. T R

3.3.2 Celtic Onshore-Offshore
Experiment - COOLE
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strain uthrl!or the lul: -]uf

region since it can m

the brittle upper crust. Signs of Elru

be transmitted to the Earth's miuh lmhnu nl
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8. EXTERNAL ACTIVITIES

 Professor James Carney attended the mﬂt-ﬁm"
on "Mindlichkeit und th:if:iiehhit in der dlteren
irischen Literatur' at the University of Freiburg in June L
and delivered a paper on m:duic Ixish Verse. . .. .. w}

e
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segments of the data were merged and record sections i
produced. The profile crosses crust which varies widely :; W
in thickness from less than 30 km beneath the Po plain and the :
Swabian Jura to more than 50 km below the Alps. The nature :

of the crust also changes. A preliminary paper is in Press.

3.3.7 ILIHA - Project in Iberia, 1989

A.W.B. Jacob Lo

Planning of this complex and very extensive experiment continued =
during 1988, Following meetings at San Fernando (Cadiz) in i
October and Estoril (Portugal) a timetable and plan for seismic
work in September/October 1989 was drawn up. As a direct
result of DIAS research in the lower lithosphere, the ILIHA
plans were substantially altered. The project derives from
and is part of the EGT programme (3.3.6 above). ¥

=T

e - P i
A.W.B. Jﬂmb& cl.J'l hﬂ o T-A.qr--' i tﬁ.x.; : ..-, T, . )
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This project was inaugurated in Cork on 6 Sept
McCarthy, Minister of State for Science and Te
German Ambassador. The survey vessel, F.S5. V:
on 10 October after carrying out over 700
refraction profiling in the ocean to the

weather in the second

in ey buitd -
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deposition rates or from differences in their ph]‘_‘ﬂ:lcl].
properties of the sediment relevant to the pre 5 |
which the sediment acquires its :.m

Aarhus is continuing. . .
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Stonehenge built some 1000 years later. It was shown that

5100 years ago sunlight would have penetrated into the

main chamber immediately at sunrise on the shortest day of

the year although at present it is 4.5 minutes later. The
direction of sunrise at the winter solstice 5100 years ago
corresponds to the minimum azimuth seen from the chamber

through the roof-box. Hence "first light' would have been an
extremely narrow beam. This line was found to be along

the major axis of the chamber and sunlight would have L2
disappeared from the chamber just along the line of maximum azimuth
though the roof-box. That is, the geometry — roof-box, passage,
chamber - is symmetrical with respect to the Winter Solstice

of 3100 BC.

6.2 Grubbs of Dublin

P.A. Wayman

The contribution of T. Grubb (lﬂﬂﬂ-?ﬂ) ‘and h..-: Gﬂ'bh um:lﬁ?,i.
to the development of telescope design over nine decades

o

tages in this development
collected in conjunction with I. Glass (Cape Town

(Armagh) and others. : h‘m
6.3 Astronomy Education s
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The Committee met tﬂuudmmrmtdnt-lﬁmni
thlillhﬂlfﬂtﬂlmﬂmnfhhncnpeﬂ-hﬂdhm
and July. Information Sheets Nos. 17 & 18 were ﬂm\uﬂ

March and September respectively.

The La Palma Users' ﬁ:_l ttee 1

attended by R.M. I-dfnrn and Jerstmor
'Results from the Roque’ mq:tmdd. ﬁ.
m ‘Iq_Fi ML s e
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The Statutory Public Lecture of School I W
‘November 10 in Trinity College, P o e, AV
~ T. Murphy on 'Why mmw:t 2! how galve - ™ e P )
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5 October, Royal Irish Academy, Dublin:

L.0'C. Drury, 'Infrared Space Observatory'
I. Elliott, 'The Universe as a Teaching Aid"' 2

P.A. Wayman, 'The STAR Programme of the US :m.m:. .
Foundation' v :

P.A. Wayman addressed the Royal hrnmtit:ll Eol:utj {Ittﬁ‘m).
on "Navigation Principles' on 25 Jl.ll,tl.l.t"]'. s lomiual chfeawed) B

L. 0'C. Drury spoke on 'Fermi Acceleration' mthn,l;.ng
Workshop in Germany on Hntspm:s in Rad.iu i
8 - 12 February. s T

e . ﬂ.’t‘l.n-.tiw

A.W.B. Jacob and C.P. lnugnuu.ﬁinlron m

Methods' in the Mm of Gmlmh:l'r:ng
BE-bru-tr-. - vl Seodi 8, "1_1:-." :i-n:l"'

FoBE AW SR il




T.Hlngd.u::ribed ht-wrl':mn-arl.nl' -
of stability in the Kirkwood Gap mmnt:-m
mmﬂ::glﬁr::ﬂd" m. i lllth!u- 1
Ast ety on Astronomy Col
No. 109 of the International Astronomical U P
of Computer Technology to w III:WG-*

T. Kiang contributed a plper l“'ﬂi‘
Astronomical Records' at Cor

at the XXth General Assembly
II-!.pn in hlthnre,Jﬁryhﬂ on

ial" o nad b o4




Dublin Millennium Year, 1988. The Youth Gunfarm of the
Royal Dublin Sn;iﬂ:r u:jcim and Arts was received at

Observatery on 7 July other v:l..qlu*m.w

Irish Society for Archives, the m” r, the Irish
Astronomical Society, the Finglas Environment Her

and the Royal Aeronautical Sn:i.lt]r.

e LT . s O 0 :@.'”
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A.W.B. Jacob:
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Professor Miirtin O Murchi held a seminar for
postgraduates at University College, Cork on 'Socio
of Bardic Verse' in April, and at St. Patrick's
Drumcondra he read a paper on ' Irish Language'
1RAAL 53'-3%1;‘.. e IguSt : d th 4
International Con

d as exte

in November
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A.W.B. Jacob, T. Murphy, with J. Makris, R. Egloff, P. Mohr
and P. Ryan: '

ontinental Crust under the Sou
West of Ireland”, Earth and Planetary Scie
89: 387-397, 1988. s Y
; e _..- E " i BRT O “*' i ¥
T. Kiang, with S.P. Xiang and J.L. Zhang: :3.
, Ramag pe o
"Apparent Velocities of Sources Moving ir Gravita ]

et



A. Thompson, D. 0'Sullivan, with S. McKenna-Lawlor,
E. Kirsch and K-P. Wenzel:

A Thompson, D. 0'Sullivan, with E'm'dl-.-
and F.M. Neubauer: ;







P.W. Readman, with N. Abrahamsen:

_of Holocene Lake Sediments _from Soro
Abstract), Ann. Geoph e, Special I
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The Institute was qst.ﬁﬂﬂhﬁ’ﬂﬂe‘bw_ 1St
Studies Act, 1940.
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~ furtherance of advanced studies m “
~ in specialised branches of tw '
It comprises three Schools - Celt
Physics and m% g““_ s
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Dr. M. P. Tuite's study and research was in
the area of string theory, and he completed (with S. Sen, el '
TCD) an article for publication on a |tr1n:—-ntlr.t-d AR }
approach to the relativistic point particle. e

Dr. Balog worked with Prof. ﬂ'RAIIulrt S
on Kac-Moody algebras and strings. They t *%ggq Tt
of the Beta algebra, which is related to thn Iiihtrézh
algebra of bosonic strings. When it:Jng th
formulated in this way., the :on-lltnng: a&pdtt!
theory is equivalent to demanding flatness of ggg
algebra. .l 1 TLL ¥ L ans

Dr. Gorman studied Goddard & ul#!! ‘s
of Kac-Moody and vira:u:ngggpnh:n- in r _
physics, and B.R.5.T. qpln;lllthl in str
worked on a unltiud approach tlp nnqp-u
central extensions of c—lnq l nldfvinqp
and the f;;:lﬂti!! hi;;;:n-thn vanishing
and the van [sguare, of the B,
a TR o, AEALERE. . edl ;

3'5 T 4
oy whruway oo




pr. Burzlaff continued his study of soliton
(or soliton-like) solutions of nonlinear partial
differential equations; in P‘tt!Q!IIﬁ:S‘Ai'ﬂulgj'iQ- 4
time-dependent 1urt1quf“1nd ple --;=”Eﬁ' loca ___;?:I'“.
trivial solutions in more than 4 dimens and
optical soliton solutions. In cases a)
at questions of existence, ﬂF#;’ﬂﬂﬁifi‘ﬁ he e
aod fente gar., S SNATS RN ‘solitons into op!

internal motions
his time was dev

I: % :-1 lom 1 f\#:t#; :!'I.
rordiniet




[ii} Boson ce ensa n

=

Prof. Lewis continued his liii‘tf ;?
danlntlon in Inturnctln: sr.teit.'j
-tuds*ﬂhaiﬂ

and Pnl?].

Dr. Iuhiiéi" tot
in the c.u-nn.‘l.in: of a mat n”!-’ #i&iw 3
field, and impl en - p recursion
REDUCE. ~ Also he




Dr. McCrea used a method initiated by

Baekler and Guerses to find a Kerr-1like -oll-tm:nt the
Poincaré gauge field equations: in subsequent '
collaboration with paekler, Guerses, and Hehl, Il._
generalized this solution to one with Kerr-Newman metric
and dynamic torsion. He completed work with Kopczynski
and Hehl on the currents associated with the Inﬂ group,
and submitted the results for pnﬂi-nmlnn.

{e) ] 'th tic ¥ MR T e e

TEE 2R B ¢ pantewr af '

Prn!. I!-t:iar used lmmltr Ao
technigues to study the th.r.udrmﬂ: limit of AL
dynamic functions.  In the area of the m:
foundations mmmm

with correlations “'HM"
ntrnpr—:lucun !nﬂdanr-“iu
PR RRRAE t o
boe uh;;-m-r; e
method umm

structures in Minkows
T 111:511‘# i

ﬂa-tuenl
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4. SEMINARS, REVIEW | LECTURES. SERIES, COURSH

Seminar and review Jectures, series, and course

specialised areas of physics ndmlt.hmtl.u;,.pui"
at DIAS-STP throughout the year, h:fq-ulur or vi:
as in previous years these were a “tw by
staff and students from the universities
level and research institutes in the Dub
members of ‘the scientific scho

Salrd g4 PVEE. A S DR
Seminars or lectures were
Journals' Club, and m Irish w..f
members and visitors. L jeweemaN &
L9rTH Y KL 'ﬁﬁimml*w wlﬂ‘-

(a) Seminar and revi




Dr. S. lﬂﬂli? (TCD):
. S Whaumnt: :I;hrri
Prof. P. M.
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the Technical Univ. of Warsaw, from 25 June - 8 July.

He attended the Conference on Liquids of Small Molecules,
and chaired meetings of committees of the European
Molecular Ligquids Group, Santa Trada, Calabria (Italy).
20-26 September; from 8-17 December he visited the
Physical Chem. Dept, Univ. of Padua, and the Dept. of
Electrotechnics, Univ. Pavia, and attended the Convegno
Internazionale di Studi "Erwin Schroedinger, Scienziato e
Filosofo", at Ca'Dolfin, Venice.

Professor Lewis visited Heriot-Watt Univ. 5-9 Jan.,
and Univ. Tuebingen 23-24 Jan. He attended a meeting of
editors of Europhysics Letters in Paris on 16 January.

He participated in the the Quantum Stochastics Symposium,
Oberwolfach, 25-29 Jan. He visited the Tech. Univ.
Delft on 5 Feb., and participated in the Mark Kac Seminar
at the University of Amsterdam on 6 Feb., 6 Mar., 2 April
and 8 May. He participated in the 28th Internationale
Universitatswochen at Schladming, 17-23 Feb.: he visited
the Inst. Theor. Phys., Utrecht, on 5 Mar. He
participated in the Nederlands Math.-Phys Conf.,
Lunteren, 23-25 Mar., the C*-Algebra Conf., Warwick, 25-
28 Mar., the Schroedinger Centenary Conf., London, 31
Mar. - 3 April, and visited the Inst. Theor. Physics
Leuven 4-7 April, Univ. Nijmegen 7 May. He visited the
Joint Inst. for Nuclear Research, Dubna, 12-28 May. He
attended a one-day meeting at Univ. Warwick ,4 June, and
chaired the meeting of the Organizing Committee of the
9th Congress of the International Association of
Mathematical Physics at Imperial Coll. London , & June,
and visited ETH, Zurich, 8-10 July. He participated in
the UK-US Symposium on Operator Algebras at Uniwv,
Warwick, 19-25 July, in the Conference on Mathematical
Problems in Statistical Mechanics at Heriot-Watt Univ. 2-
8 Aug., and in the Advanced Research Workshop,

Acquafredda di Maratea 3-9 Oct.: he visited the Kath.
Univ. Leuven 1-4 Dec.

Professor O'Raifeartaigh attended the Schroedinger
Centenary Conference at Imperial College, London, 31
March - 3 April. He visited the University of Naples
from 10-24 May, and attended the Conference on Symmetry
in Fundamental Interactions, Capri, 25-30 May,and the
Conference on String Theory, Capri, 31 May - 4 June. He
attended the Xth Summer School in Theoretical Physics, 6-
12 June., and the XVIth International Conference on Group
Theoretical Methods in Physics, 13-22 June, both in Varna
(Bulgaria); and he attended the 2nd Regional Conference

on Theoretical Physics, Cukorova Univ. (Turkey), 20-27
September .

Frofessor Raggio attended the Workshop on Operator
Algebras in Mathematical Physics, Univ. Warwick, 23-25
March, and visited Univ. Leuven 2-5 June.



pr. Tchrakian made research visits to Annecy (LAPP)
and to Geneva (CERN) in July, to Trieste (SISSA) and
Trento in September, and to the Steklov Inst. (Moscow)
and Erevan Inst. of Physics in October.
fiws ity
Drs Dolan, Gorman, and M. J. Tuite attended the UK
Inst. for Theoretical High Energy Physics, Cambridge, 23
August - 5 September. w1 way &
Drs M. P. Tuite and Dorlas attended the Rutherford-
Appleton Lab. Meeting on Particle Theory, 14-18 Dec.
Dr. Vandyck attended the 2nd Hungarian Relativity
Workshop, Relativity Today, Budapest 31 Aug. - 5 Sept.
i 7 i omas J_:r-_i’ g d dalinExlns REER 1-_: resdy _ o
Dr. Mueller visited the Frauenhofer Imstitu
Solar Energy Systems, Fre burg i Br., from 20-  Mar
and the Univ. T 4 . ; %h ,

ook w g LT o

~ Dr. Dorlas attended the Cc
g;ghggani }!Eittllﬂﬁlﬁiiilf -
and visited Univ. Groningen 18 De

fibres en physique, Tr
‘on Geometrical M
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T.P. Ray was awarded, for the period April to
October, a Fellowship of the Alexander von Humboldt

ST

Foundation of W. Guru-ny for work in comjunctiom with
R. Mundt, Heidelberg, on jet phenomena in astrophysics.

The 40th Anniversary of the founding of the School
in March 1947 was marked by an informal lunch om 11 Jnn'-.
The guest of honour was Professor E.T.S. illimn, : et
served on the Governing Board from its incept: .,_mq
tln office of Chairman from 1952 to Hﬁﬂ. : e

ai Al i-ruhisE A

On December 18 a nmtelh Ill-mﬂ at 5 Merrion
Square with principal guests Algirdas J. Rimas, First
Secretary, US Embassy, and Alexander Elezov, Counsellor,
Soviet Embassy. A d:l-lpil.lu' m:-mz instrumental work
of the Cosmic Ray on using m*hm -wm
scientific satellites was presented. A




The test programmes included ESTER tests in Budapest
in April,spacecraft integration tests in Moscow in June,
and further tests in Budapest in July. Full therma vac
and vibration tests were completed by the end of
and both flight models were stored at Lindau j
thermal design of the mountings. During the




2.1.3. MNuclear Track Detector Response Studies
D. ﬂ'ﬁullim. g hl!. c. Dl‘.-:l-'nlﬁ. 'Ith

Investigation of the track :upma of pu p
energetic heavy nuclei euut.{mu ) 1
the effect u._'. ti- and r.-pu;m

|
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2.2 Solar System and llellulhert

2.2.1 Energetic Particle Analyser Experiment (D. 0 Sullivan
A. Thompson, with S. McKenna-Lawler, srm, nﬁ i Semwwr
MPAe and ESTEC). il b3 bovwl

With the participation of the m—m Iﬂﬂ. I: iﬁr |
Aeronomie, Lindau, (E. Kirsch and P. _w 5. <3
Science Department of m K.—?‘.

'"“’—ifaﬁmgﬂ*ﬂn \gﬁf‘c‘u"‘“&u.-tql,..‘ 4&'. e,
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used with an equation of mass comservation to derive the
densities. The REDUCE algebraic programming package
has been used for this work.

2.2.3. Asteroid Dynamics (T. Kiang)
The long-standing question of the origi

Gaps in the frequency distribution of as
axes has been approached by applying comp
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2.3.2. Jets from Young Stars (T.P. hy, nﬂ;m 0F WINSR
_'"'—_’"_——Wwa,: {wsdinn
Work in comjunction with R. Mundt and T. Buhrke of the
Max Planck Institut fir Astronomie, Heidelberg, on jets n:-.u'.l
associated with young stellar nbjuctl (YS0's) and Herbig-
Haro (HH) objects has continued. During the year a large
data base of images and spectra was obtained using the
2.2-m telescope of the European Southern Observatory, Chile,
for 3 weeks, the 2.5-m Isaac Newton telescope, La ‘Palms, © e
for 4 days, and the 3.5-m German telescope at Calar Alto,
Spain, !nr two weeks. llnlt of the CCL data (i

St ‘—a-}} e o

:’ g ¥ '.'.-.':"" iR e
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plus some of wider separationm, in order to permit these
stars to be used accurately in the astrometric work ' the
satellite. Much of the programme required was comp d
during a week of exceptional weather in January the
telescope and the CCD camera performed well and
measurements were secured. g




While of interest inm it
for relativistic llp:l-.l
in radio sources. He
very anisotropic nul n. ;
is necessary. =

In a am.dr of Il.':ﬂ _
pu:i.ehl in typical ast -
was pn:ul to l:ln lll.:r i.tr

of the mm mﬂch spectrum.
mwiﬁumﬂmmm#;




2.5. Galaxies and Cosmology

Observation of blue compact galaxies (P. Crimley)

2.5.1.

One night of Service time with the imaging
interferometer 'Taurus' on the Isaac Newton telescope on La
Palma was scheduled for observation of two of the blue
compact galaxies for which CCD 1-.gu were previously
Good data were obtained Jith narrow
bandwidth imaging over a ‘.l.:.ﬂ.ud wave an
n-:.ui.m-'!‘.i'u object gim

1-.:-.:-1-'; H,lll-“- ]







During the survey 66 profiles covering 6000 km
were completed. Good weather favoured the completion of
several long east-west lines, following particular
anomalies and a profile along a proposed future seismic
line was completed. Considerable effort was devoted to
the recording of the navigational data (Loran-C, GPS

satellite, gyrocompass recording, Decca navigator,
Trapsit satellite). Microcomputer diskettes '
magnetic tape were used for these records.

the data has begun and a preliminary gr:

produced. . il

3.2.
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1.3.2 Celtic Onshore-Offshore Lithospheric
Experiment - COOLE, Lime 1 (C. P. Lowe)

Work on a profile between Ardmore, Co. Waterford, .
and Donegal Bay was completed. The aim of this work was to
establish a crustal cross-section which would be pertinment
to future tectonic studies in lreland. One-dimensional and
later two-dimensional inversion techniques were used to
model travel times of observed P-waves. Also, relative
amplitudes of seismic phases were modelled. The final model
presented for COOLE I identifies a buried granite towards
the southern end of the line and a broad deformation zome,
in the middle and lower crust, associated with the 3
30 kn, in good agreeme B Takl Fovaal ha s,

f et T e T SRR T




the Mesozoic and Genozoic periods in determ:

structure of this basin. w-th? ;
that isostatic mtlm- opel 12}

and the aim is to imnrjunu
reflection data into the final
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It is :p:opnlﬂ- to p
stations of which 20 will be supplied
:-l.imr E:n- the us mlnm'l. Sm..

nnun.l:ﬂu,
in November: f:uﬁl Mﬁnﬂwdiyl
pnlmhurrunmt indicates tha
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and modelling, and the use of mm:m
subjects of discussion. Interest is mow
development of more sophisticated polarizatio
mbniu&hhdml H-nlmﬂl cage.




3.4.4. ICSSP Lower Lithosphere (C.
T
The data of ICSSP are hiﬂ inter
into account the amplitude inhm )

agreement with :.h:smuum
Structure of thl'*lll
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4.1. Mechanical Workshops
4.1.1. The South Telescope

A start was made in June on mm
thorough overhaul of the 12-inch South :
Dunsink Observatory. All parts were rem
base casting, including the two main axes,
subsidiary parts pupl:d for mﬁm
-nmnuhtnt ‘over 120




4.2.2. Computer Terminals

Along with other new provisi
system with 20 MB hard disk d

cartridge drive was purchased 'f‘_ v ise

Transputer (using 2 MB of
board that is located inside
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6.2. Dunsink OUbserva

Publication of the Bicentennial History
Observatory was marked by a launching of the
publication date of 22nd October at the premi
Royal Dublin Society. The book is
History of Science and Technology in
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8.2. Seminars in the School

The following seminars were presented om hnﬂu“l??"' vr

premises during the year: A

February 9 Xi




8.4. Extermal Lectures : ,
S ovRaE LTS Dl s 'S e
L.0'C. Drury gave a -hn:t course of lectures wﬁ"'
"physics of the Interstellar Medium" as a final year
optional subject in TCD Physics Department. Eaye mﬂ"‘
6 Azl ou SRR
P.A. Wayman gave eight lectures om "Topics i.h .hm
and h:nphrncu to Boﬂlflh‘r |ﬁdutr‘:|.uﬂm

Dept. in the Hilary Term. et setebews phel -

I. Elliott gave a course of 16 lectures "Intm&le
Astrophysics" to Sophister students in ho rs

m&ntth ﬂm*nﬂ"" Sekianie . il
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lt“-l- Jlﬂﬂh. on hﬂlrﬂ R-S- "'l!.diﬂ" o
spoke on seismic and gravity results from COOLE
L e e e il slich ey, o . e
A.W.B. Jacob and C.P. Lowe jointly gave
"Seismic Refraction M "
TCD, on March 6.




I. Elliott spoke on "Recent Advances
at the Astronomical Society of vcG on X
..-kI |

three short talks, Star
Solar rxmruﬂ* at Em
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G.A. Wallace visited the Universities of Hamburg and
Karlsruhe in December.

C. Bean visited the University of Karlsruhe h i1
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A.W.B. Jacob attended an ORFEUS meeting 'Em

- 5 M
etanil ke

in
I. Elliott attended an Occam Users

Surrey,April 13-15, Meetings of the

on November 10-11.
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I= llliﬂtt:

uirements of a Network Te
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pp. 541-544 (D. Reidel, 9!#

A.W.B. Jacob:
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6. Publications: s an o
‘Expenditure on publications is writ
it is incurred. The estimated valu
hand at 31 December, 1987 mﬁﬂ_m, ol
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