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‘School of Cosmic Physics

The research work of the School during the year included
contributions to astronomy, to the physics of particle
detection, and to the geophysics of the environment of Ireland.
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INSTITIVID ARD-LEINN BHAILE ATHA CLIATH
(Dublin Institute for Advanced Studies)

Summary of Annual Repor
of the work of the Constituent Schools
for the year ended 31 December 1988




In regard to language study: work vas completed on aspe
on the editing of F. Russell Celtic - Form

were made for the editing and publication of
Edinburgh's Gaelic Survey of Scotland

In the wider field of Celtic Sty
Be of Love was published




School of Theoretical Physics

Staff, Scholars, Research Associates, and Visitors made much

use of the School's facilities in their primary and se 7

research activities, especially of the opportunities for inhml
discussions, and of the library resources. Thirty-six

workers from the universities or other institutes of research

or higher education (mainly in Ireland) were admitted as research:

associates of the School: thirt; scientists from abroad q;:ud.

the School :‘Iuﬂug the year. y——

The Easter and m:"s"




'Genernl

The School occupies premises at 5 Merrion
and at Dunsink Observatory, Elﬂtl-hn:‘l:




Legal enquiries on, e.g. lighting-up times fixed by the local
time of sunrise and sunset, require careful attention. Alse,

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

The principal access to observational work in a
in the present day, depend either on work with s |
instruments on board space vehicles launched f

or on elaborate telescopic equipment erec!
gelected for climatic excellence. Modest e

sites is still in use, mainly fo




resolution, or - image definition, attainable. The p;m”
_are intended to utilise reul-tiue opera
_ omputers, equipped with INMOS '
moments of superior amuphem quality
and to record selectively the images received at those moments.
Thltutamtiad out in 1988 were promising but there is some
way to go before profitable astronomical results mqrfiﬁéi

The other (l-m. and 2.5-m) t.elmw nn.

for a variety of pr uding
Stellar Objects’ by ' .!'.. 1 of tl'la
:ﬂ-upm:l.mn with :Lmiﬁ. 1_ i




Professor Brian 0 Cuiv continued research on
linguistic, metrical and literary mpict in Irish
pupmtl several articles for public
to advise on Professor K. Jnhon‘

Meic Eﬁnﬂlml Eﬂ-hxounht to its i

articles were m:up:d for Mﬂﬁg
an indicator of I.'lhl:m
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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
Secrion), joined with Armagh Observatory and Queen’s University,
Belfast, in upgrading to common-user standard an echelle
spectrograph designed for use on the l-m telescope on La Palma.
Other electronic work begun during the year concerns the design
and construction of the photon-imaging-detector circuits
intended for the image-enhancement programme with Galuay.

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.
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to yield the first statistically significant sample of ultra-heavy
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.

A more conventional technique is the use, at the much lower . I
energies typical of solar system particles, of silicon barrier
detectors. These were successfully llplurld in the EPA in
on Ciotto, the European mission to Halley' I_cu-!t. ]
Institute was a partner in this expuiuent I analy:
data obtained is continuing. The design o
basis for two SLED (Solar Low Energy Dumur}
the Soviet Phobos mission to Mars and its m
first space instruments to be almost
and were constructed during 1986 and 1987 a
collaboration of the Astronomy and Cosmic
St. P;t.ri::k'l Gnnnge Maynooth, ESTEC, the
Lindau, the tral
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Two seismic profiles completed in 1988 were part of the

COOLE project. In particular, ‘one studied the

collision zone in central Ireland. The very

'buckling' of deeply buried features over a

wide betrayed the horizontal forces involved in

None of this shows at the surface, although there w

indication in the gravity data gathered by the Butiﬁt.oﬁr

a period of about 30 years. memninguft.hhmmdm
until the seismic profile was carried out. :

result from this profile was the definition of a bur
‘a southwestern extension of the Leinster granites whi
at the surface in Co. Wicklow for example. 'ﬂﬁs‘m ;
mwﬂm“memuufmlmm,ruﬁ - d
confirmation was not pmﬂ:le without the ufm ﬂﬁ"‘ =i

I——




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
located by our stations. All these events were small. The
aftershock sequence of the much larger event in July
continues, though now at a very low level,
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T.X. Whitaker, D.Econ.Sc.
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‘Mr. Rolf Baumgarten worked on the B
i :iu___lnd l:iuﬂﬂnu: ?:ii-_




Teress Costelloe, Thomas Kearns, Brendan Teeling (a
November by arrangement with FAS).

.Im Galvin (to 30 Sﬂpmher]. Aid, -
Sean Ua Suill m.‘J TR

i



Professor Brian O Cufv continued resesrch on various aspects of
Irish Langusge 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 lanw_uﬂ
literature, 1845-1921"' for A New History of Ireland Vol. VI.
The following items wvere com leted for nubl:lul:im- 'An qm_ntﬂ.
device in Irish verse' (l:‘nr 23), 'Two religious

Irish', '"Bréga ar nds Poldnia" ', and seve

Eelt.iu 20), and 'Vowel hiatus i.u Early Mo _
Festschrift in honour of Eric P. Hamp). Edit _ —
Celtica xx, was brought to its final stages. See also 555,'.‘_ (e

Professor Heinrich Wagner who died on 11 Septemb
on the p:mntian pf articles for ,publ.t_'_
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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 N{ Shéaghdha) corrected a computer
print—out of Catal of Irish MSS in the National Library of

Ireland Fasc. XI1 (mss G %99) and described mss G 703-G 731,

5 574G 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 Ais inge

Meic Con Clinne progressed. See also §6.

Mr. James Calvin submitted his thesis on 'The Syntax of the
Article in 01d Irish" to the National University of Ireland and

was awarded the M.A. Degree.

Dr_Aidan Breen submitted his thesis
He mrkﬂlﬂmmpiml#iﬁu’ T

Indexes, of Aileran Interpretatio mys




Mr. Jiirgen Uhlich continued work on 'The -uuhnlm of compound
personal names in Old Irish' for a Ph.D. thesis. See also 5,!* "
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Liam Mac Mathuna  : Multi-referential patterns within the

topggmphical lexicon o! Irm ' ’
T. de Bhaldraithe : Foclfir an Phluincéadaigh mar nm-:lfur

d'fhocldiriche |
Anthony Harvey : Compiling a Database and Mﬂ:imra' of

Celtic Latin
Miirefn O Briain  : Diarmait mac Cerbaill agus na gedig{ in |
Alan Harrison : |
B. 0 Madagdin :

1

Niall Buttimer .




Professor Brian D Cuiv attended the annual :uuoqulu of the
Henry Sweet Society in Oxford, 27-29 September, ; 3ium
on 'Linguistics in the Middle Ages: a truu—:ul&uni '
nln in Oxford, 29-30 September; at the latter he read
on 'Linguistic Study and Teaching in Medieval Gaelic
He joined 'I:hl'Eﬁtnriﬂhrﬂ for the Corpus Apocry
H:Lharnhe publication project of the Irish Biblical
ﬁnimn:. In l!h.mh md !h; hg '

' Athbheochan chultyrtha ‘agus an

1880-1916" and 'An Ghaeilge uzz-:.m* _

to the I:rnhemr.y of Edinburgh he read a disser
'Poems by Fearghal Og Mac an Bhaird' presented fc
Ph.D. by Padraig O Machdin. '
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draig dc Brin. pp. 101. IREG. ISBN 0 901282 97 9

A Welsh Bestiary of Love (M.M.W.S. Vol. IX)
ed. Gl‘lh-'c-ﬂa M le !ﬂ-'l'.li + H. m;

ISBN 0 901282 90 1

(¢) Books published outside the Institute
h-u:lmi.n Mac Cana tm-nﬁ:l.tuﬂ
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‘Boisil ":u ‘Irishman Hidden in the Works of Bede =A_ika
Peritia 5 (1986) 400-03. Bede

Sean Ua Su&l!nl:hain _ ' I
Review of by Peadar Ua Laoghaire e
E.-d- l.-illl thm} Iﬂ?‘ i = n
Comhar (Feabhra 1988) 31-2.
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4 25 February;

ss L tant Professor:
G. Raggio. to 31 December.




Carlow RTC: D. 0 S8

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

uc, Irvine: P. McGill




o RESEARCH AND STUDY
Primary areas -

fal Theorsetical Particle Physics

Prof. 0'Raifeartaigh continuad work on 2-dimensional cenfo
{nvariance and on the structure of Kac-Moody algebras with N. Gmm qnﬁ
W. McBlinn (Notre Dame). giving a unified derivation of the ﬁlntu-tmn_
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. Féher, and with P. Forgdcs [Budapest] and A. Wipf eI,
Munich), giving an algebraic (stability algsbra) description of string
thaory, and pointing out the difficultfes with unitarity for w
group manifolda. He completed work on guantum mechanical
in self-dual gauge-field backgrounds, with L. Féher and P, |
[Avignanl. In addition to the collaboration with Prof. B"Hnﬂm
and Or. McGlinn mentioned above, Or. Gorman commenced a stuﬂy of the work
of J. B. Zuber on conformal field theory.

_Brs. Balog m: M.P. *ru,tu collaborated m a aum of ﬁum:n':. ___' n-

mﬁfhd hndwl: such 8 mtryml
except for iﬂiﬂ case in 2 space-time d

A
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Prof. Scaife completed the ms. gf his book on diels
passed 1t to the' publishers.

0

Or. Solpmon worked on mpltaq
matter, especially the theory of high-Te
m‘huﬂ an ‘HII canventional Lie theory. w ;
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Research Reports

Research work during the year wWas written up in the €irst instance
in ressarch repcrts. Two 1ists of titlas of these renorts [preprints)
wers prepared and circulated to a mailing list of approximetely 300 _ =
research institutes and university departmanta throughout the world. As [
far as available, copies of the preprints were sent out in response to
requests. Many of tha reports appeared later as publications, or wers
in press at the end of the year (Sse Sectian 10]. -

BIAS-STP-28-01: J.T. LEWIS, V. A. ZAGREBNOV, § 1.V, PUE:  The lerge
deviation principle for the Kac distribution. '

'ﬂz} T C. m i rﬁltv van EHTEH‘ E!wh Hf.ﬂ" N
normalization group fixed pﬁﬁ'it‘ p!ﬂﬂﬁﬂty.

-03:  G.A. RAGSIO: The free energy of the spin-boson m

-04: N. GORMAN & T.D. SPEARMAN: Equﬁmwmm
_conditions for mwlm

-05: 'S. SEN & M.P. .'mn& m
~ the ralativistic point g i b‘nu-




DIAS-STP-88-16:

.17

~18:

- 22 -

Zhi-m m 5 E'-H- mm' nsLd
‘higher-order topological mum

Zh.-04 MA et al.: Emmﬂﬂdsrsmu on &

n den BERG & J.T. LEWIS: Co
__ﬂ#rlinﬁhui'.-ﬂh:mw

G. D'BRIEN § O.H. m!ﬂl:

- S g
,_sam __mtahtun m‘nrmmllﬂmm
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G. D’ARIAND, M. RASETTI, J. KATRIEL,
Multiphoton and fractional-photon s

mndil.

D. PETZ, G.A. RAGGIO, & A. VERBEURE: ‘Asy
'\llmﬂ‘-l'lamtypa wtwamm n
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fd) Other lectures or seminars given {n Ireland by members of the DIAS-STP:

J. McCONNELL: Erwin Schroedinger: Austro-Irish Nobel Laureate. Dublin,
Irish-Austrian Soclety, 14 April.

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

A world made of guarks. UCD Math, Phys Oept, 3C Nov.
Observable phases in quantum mechanics. NIHE-D, 1 Dec.
T. DDRLAS: Henormalisation and aritical pheromana.  UED, ‘l:ll-ﬁpﬂl.

B. GOLDSMITH: Maximal order Abelisn subgroups of MW
Galway. May.




SARY-=

Prof. 0'Raifeartaigh visited Cosenar House (Rutharford Lab.] from
29-31 Jan., to attend the Meeting on "Berry Phase and Relatad Tnp!.:i'
and to Chair one of its sassions, and for discussions: he attended %M‘!_ﬁ_l,___
Warsaw Symposium on "New Theories in Physics™, 22-27 May, and the Zakg
Summer School (Poland), 1-10 June. He attended the IIIrd Sw on iy
Symmetries in Physics. Bregenz [Austrial, 24-30 July.  the XKIVth
International Meeting on Particle Physics, Munich, §-10 August. and the mémi
Annual Conference on Differential Geometrical Metheds in Fh!:li:lr
14-18 August. He attanded the XXIIth ‘Intlrnatinnq_l_fs mposium |
Physics, Ahrenshoop (E. Germanyl. 17-21 _lh:t.. ant
*Gauge Theories of Fundamental Interactio
of the lecturss given at these Hﬂﬂnﬁ by Pi
the next sub-section.

cnqmswrthn Internat. mimﬂm,j'f €
1?-2? July, !I'H:I the -ith Workshop aon mﬂnﬂh W

________

0 e 11-_-,_.-"_7: :, e .1, 1B Tt e e e N 1
Cniral ;.- = . i - & 5 —
O AP T LERN =30 Ju ;ang w




Dr. Dolan visited Glasgow Univ. for ome week in August for
discussions. He nttended and lectured at the Jth UK Iut.:@r_l{:ﬁ :

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

-

rs

-
=l
=

"

Or. Garavaglia attended the Winter Maseting an Theorstical F‘h:.u?a.'l ﬁ
Autherford Lab. 14-16 Dec.
-

Or. Goldsmith visitad the Univ, of Dar es Salsam for .‘Emry iﬂd -
February, to give a series of staff seminars. _

Seminars, Lectures. and Courses gi ven abroad,

Lecturs: Further theoretical invastigations on
m Canf.
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Short talke: - *_

Prof. F. Hodnett & Mr. T. Molonsy (LU): Reformulation of he N
solution of the Kdv mntim. ' .

Prof. J. Flavin (UCG):

Prof. A. 0‘Farrell (Maynoothl:
Dr C. Nash (Maynooth): Topological quantum field theory.

We Coga:  Lar
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P. me (Budapest). 3 June - 1 July

aew F - B-E-] 11‘ tq. - 31
G,A.C. GRAHAM E&m ranr Sep Iaus # "

. HORVATHY (Metz & mi:mnl 3-18 May, 22-29. Sept., 1"-'-‘!

sl -Z -
,.# .ulu.-r—-"

. KING (Cornell), B-22 Sept. § 21-31 Dec.
- _ 1 Il II e

1

S. D. MATHUR ([Bombay). ﬁ-ze Jm
R. F. D'CONNELL (Baton. maga?: MB“& "“-

n.;: MATHUNA ﬁag g e e .;-l.-
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(3) Contributions to periodical and othar publications:

J. McConnall:.
* Nuclear magnetic spectral dansities for molecular m
'Phys. Scripta 37 (1988). 401-406..

Theory of miclear magnetic s
asymmetric molecules.  Phys!

G- W. Ford, J» T..

-




Jirgen Unlich : Morphological
: Irish per:

'y .'.‘.F.'_J'If"__: ¥ r"
Diarmuid O Se

Heinrich Wagner




sl

M, Fanres, J. T. Lewia, & M. Verbeure:
‘Symmtric states of composite systems. LWP 15 (1988),

G. »\\ . m1ﬂ=

* A remark on Bell's fnequality and dec
LMP 15 (1988), 27-28.

i ‘i_"'-?"'l" LAl
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. Gorman & T. D. Spearman:

* Eguivalance of stabilizing conditions fur _tm
Eumpbnu.u}.t.. Hi mm.r-m-m_ oy

| ILCRLL ko

a_i



M. Vandyck:

* On the problem of space-time nym-triu in the t?mﬁd?_
:!ﬂE 2!3 '[1'5!!]. 261-277.

On the problem of space-time symmetries 4n the thi
II. N=2 supergravity and :pinnriul Ltw ﬂnﬁvﬂ:l
905-925.

J'-' D. m; L “-: “ié_!ﬁ."lth IHH -'ﬁ'ﬁii .-

* A remark on the axisymmetric Chen st al. solution of ¢
gauge theory. Phys, Lett. 127A H’Hﬂf SFB!F, i &
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P.A. Wayman vas appointed Chairman of the National Committee
for the History and Philosophy of Science of the Royal Irish

Academy .
‘A visit by the Lord !hpr of lhhi:l.u, Alderman
Hederman, to Dunsink Observatory on 17 June marked

of the renovation the 12-inch James South Telescope
to 'Dublin Millennium Year 1988' (see 8.4 below).
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A new version of the Imging !!hqt :
is mgrgmrmtim for use at l:hn_,







n-. ﬂ"sﬂni‘lﬂn. *I mm ll M’l lﬂth ci m_-

University of Barcelona.

Studies of the response of solid state nuclear track
(SSNTDs) to high energy ultra heavy nuclei conti
pm't:i:uhr work directed towards htait track va

'dntn:m stacks to mmmmmm ﬁ‘ Iran
':Mﬂn}r nmm n (2)

n has been given to
- "’ﬂ:‘""-\.a—.u-'fﬁ.‘? J'g ---'-{E"L ]
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Deconvolved images of jets obtained at Calar Alto have been
resolved in the dire:ti:rln p&rp&u{lgﬂlﬂ‘ to the flow. It
has been possible to follow variation im opening wi
distance from the source for the !.'irat I::l-: It mxﬁwﬁ?_
that these jets are not free for a A -

their length. There may be

medium or from a toroidal ﬂﬁld.

m tihh thlt. sttuar jbts hav

1 '.;_—-..__LF:..H.
A l:!_r-
mlalveg Be] 1 i

FTEN




2.4 Insterstellar Material I.i
2.4.1 Supernova Remnants , 1

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

The collaboration with H.J. Volk and W. Markiewicz in mmm

was continued. This aims to achieve a better understanding of
cm:uywmmummmhm I
simplified models at a leval of complexity intermediate .
between analytic solutions and full numerical solutions. L
A consistent set of approximations lﬁding to Hltn of m
mpm d!,-‘!fugnﬂ.nl quumhn ' this .

1thmritnmm
Perhaps the
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the largest being ML 1.7. On 31 December an event was recorded
onshore about halfway between Wexford and huimﬂhg.

The most dmging- earthquake overseas occurred in Soviet
Armenia on 7 December. This was only of magnitude 7 Illl‘. 1
happened in a vulnerable area with a large p . T
came claose to overloading our netunrk : ;
amplification in order to mitur

With valuable technical as 3

of the British Geological ey in

support from the Electricity Supply Board, the utwrk. el
has been in use for ten years, was thoroughly overhauled
early in the year.

3.3.2 Celtic Onshore-Offshore
Experiment - COOLE

It &ulﬁﬂx that Halumuﬁ. 4
part. u_mw i vel







irischen teratur' ac the University
and delivered a paper on Archaic 1

Professor Pmi‘nil!‘*ﬁl—l‘:m held a




ts of the data were merged and record sections
produced. The profile crosses crust which varies widely
in michumirmlmthmﬁﬂhbmnthﬂmhplmmm
Swabian Jura to more than 50 km below the Alps. The nature
of the crust also changes. A preliminary paparuinﬁm

3.3.7 . — Project in Iberia, 1989
A.W.B. Jacob

Planning of this complex and very ntnuii!e eqm'iﬂnt ‘continued
during 1988, Following meetings at San Fernando (Cadiz) in
October and Estoril (Portugal) a timetable and plan fo rm
work in September/October 1989 was drawn up. As a direct
result of DIAS research in the lower lithosphe ﬂie .
plans were substantially altered. The project duﬂmm

and is part of the EGT programme (3.3.5 above). i

ﬁ-u-n- JICDB, C-Jﬂi _.- e LA
B. O'Reilly, P.W. Re: th Un
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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

disappeared from the chamber just slong the line of maximum &
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 . LR

The contribution of T. Grubb (1800-78) mll i 'G;mbh QM}M}' "
to the development of ‘telescope | ' nine d
only partially described in historical accounts ‘

relevant to successive stages

‘collected in conjunction with 1. Glas

(Armagh) and others.

‘I. Elliott, P.A. Wayman
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5 October, Royal Irish Academy, Dublin:

1.0'C. Drury, 'Infrared Space Observatory'
I, Elliott, '"The Universe as a Tmhing Add'

P.A. Wayman, 'The STAR !':rﬂl.rn- uf I:heﬂs Hlﬁnml.

Foundation'

P.A. Wayman addressed the lunl hruu:uttul Mﬂ.}
on 'Navigation Principles’ on ﬁ-hﬂﬂ]p sy S =i

o'C. Brur; spoke on 'Fermi Accelera
Hurkabup in Germany on ﬂntspot.s in: Mﬂ

8 = 12 FEBPUAEY - Lo b ezl Sk ot

AW.B. .hmb mﬁ C.pP lmlu ;l:l
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A. Thompson, D. O'Sullivan, with S.
E. Kirsch and K-P. Wenzel:
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(Dublin Institute for Advanced Studies)
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Accounting Policies

ZIncome and Expenditure Account
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NOTES TO THE ACCOUNTS fﬂ'ﬂ!ﬂ:i.}
j'-i—:ﬂ -l.lntl- (Furniture & Equipment):

ﬂult at 31 necuber. 1988

Accumulated ‘Depreciation at 1 January
ciation in year

ciation on Disposals
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pr. M. P. Tuite's study and res: mch: Was
the area of string theory. and he ~¢qlp.l.nu,d with S. Sen,
TCD) an ‘article for publication on a ltrluwmuggtm‘iu . I
approach to the relativistic point particle.

Dr. Balog worked with Prof. u,mnm alg
on K;c-tdndy algebras and strings. ‘l‘m arted a s

of the Beta algebra, which is related to
algebra of bosonic strings. !mn tu,gq; ﬁ’h y
formulated in this way, the cons. ‘t’ﬁ! ion
theory is equivalent to demanding ffl Ty g;“ the

W

algebra. , p

Dr. Gorman studied
of Kac-Moody and ﬂ‘imnm ;i
physics, and l.ms.\m. muagm in
worked on a unified lﬂ!ﬁplﬁ&;_!.
central !:ttnltgnyunl )
and the connec tion b
and the var g of
z:nﬂ.ns.l.’. : ned systems.
m S :"1"{!'"" re y o

Mtliﬂﬂ m‘; and nﬂ



Pr.
{or soliton-like) l_aluthnl
d.ttfenntnl equation in




2Ly

boson condemsation in
principle of large d




Dr. lccrnl gsed a method initiated hr
Baekler and Guerses to find a Inrr-—iikrl solution ;
Poincar€ gauge fleld equations: lthtmulh-
collaboration with Baekler, Guerses, d Hi e
generalized th iﬁ!itlhm to nut wit
and dynamic tor an. =
‘and Hehl on the currents associated with t
and submitted the results for publication.
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the Technical Univ. of Warsaw, from 25 Jume - 9 July.

He attended the Conference on Ligquids of Small Molecules,
and chaired meetings of committees of the European
Molecular Liquids Group, Santa Trada, Calabria (1taly).
20-26 September; from 8-17 December he visited the _
Physical Chem. Dept, Univ. of Padua, and the ﬂlﬂt‘ug[
Electrotechnics, Univ. Pavia, and attended the Bm.mn-

Internazionale di Studi "Erwin Schroedinger, Scienziato e

Filosofo™, at Ca'Dolfin., Venice.

editors ur Hrnphm- hlt“l'! in 'u on 1 v.
the the 'ﬁnmu..m mun aﬁ;nm

the Inat. 1hiut Hhuiﬁ
participated in the Ne
Lunteren, Esﬁiﬁ'lnr.,
znrllr .~¢mm Gth!ﬂldingag




pr. Tchrakian made research visits to Annecy (LAPP)
and to Geneva (CERN) in July, to Trieste (SISSA) 2l
Trento in September, and to the Steklov Inst. (Moscow)
and Erevan Inst. of Physics in October.

Drs Dolan, Gorman. and M. J. Tuite
Inst. for Theoretical High Energy Phy
August - 5 September. ¢ .

prs M. P. Tuite and
Appleton Lab. Meeting on
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T.P. Ray was awarded, for the period April to
October, a Fellowship of the Alexander von Humboldt
!‘mhnm of W. Germany for work in m;mmﬁth

. Mundt, Heidelberg, on jet phenomena in astrophysics.

mmmﬁumafmhmmuﬁmm
in March 1947 was marked by an informal lunch on 11 June.
The guest of honour was Professor E.T.S. 'ihlm, - who
served on the Governing Board from its i , holding
the- ufﬁu of t:htimu from 1952 to 0. .

mmmta;mﬁmmm&' '

Square with principal guests Algirdas J. ﬁ-n, Mﬂ:
‘Secretary, US Bmbassy, and Alexander m or,
. l:ﬁirlﬂiﬂiuﬁn, ins ‘work

r
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2.2. Solar System and Heliosphere

2.2:1 Eurpl:ie Particle Analyser Expe:
A. Thompson, with S. -u::-m-ruwl

nru _and ESTEC).




used with an equation of mass conservation to derive the
densities. The REDUCE algebraic programming package

2.2.3. Asteroid Dynamics (T. Kiang)




] mh.dm 5'-'-'
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plus some of wider separation, in order to permit these
stars to be used accurately in the astrometric work of
satellite. Much of the programme required wi

during a week of exceptional weather in .

telescope and the CCD camera performed well
measurements were secured.
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2.5. Calaxies and Cosmology

2.5.1. Observation of blue

One night of Smiec time with the insiut
interferometer 'Taurus' on the Isaac m I:Ir muulm
Palma was l:hlﬁulﬂ_ Enr observation uf wo of







During the survey 66 profiles covering 6000 km
were completed. Good weather favoured the completion of

several long east-vest lines, following particular

anomalies and a profile al ‘a proposed future
line was completed. Considerable effort was de
the recording of the mavigational data (Loran—C




3.3.2 Celtic Onshore-0ffshore Lithospheric
iment - Line 1 |

Work on a profile between Ardmore, Co.
and Donegal Bay was completed. The aim of 1
establish a crustal cross-section which would be
to future tectonic studies in lreland. One-dimens
later two-dimensional inversion techniques were
model travel times of observed P-waves. Also, 1
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8.4. External lectures

"rhyncu of the Inters
optional ‘subject in TCD

P.A. Wayman gave eight lectures on "Topics in Astromomy
and htﬁ'ﬂ:ﬂiu" tmw t&uint: m‘m athe
Dept. in the Hilary Term.

1 H.Iin{.t gave s course of 16 lec

: Sﬂpﬁ-ﬂr‘m
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