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School of Cosmic Physics

Astronomy Section:

Programmes of recording brightness profiles of galaxies and comparison
with X-Ray brightness have been carried out in association with the
Section. PResearch on the evidence for a value to be attributed to the
deceleration parameter in cosmology has been a principal further investi-
gation, and other work concerning the stability of asteroid orbits and the
Cepheid population of the Magellanic Clouds has continued. '

Cosmic Ray Sectionm: ' -

Development and implementation of the LDEF Ultra Heavy Cosmic Ray

Experiment continued with particular emphasis on the temperature control
systems. The NASA space shuttle launch of this experiment has ll'-il'n
brought forward to October 1983. During the year, the Eum :
Agency selected the pl:np-uued EPONA e:r.permnt for inclusion in lﬁ;
mission to Halley's Comet in 1985/6. This is a collaboration i invo
St. Patrick's College (Maynooth), the Dublin Institute for Adw
Studies, the Max Planck Institut fir Aeronomie (Lindau, Germany
European Space Research and Techmology Centre mmt, the N
and the University of Sydney, Australia. A parallel proposal
and DIAS to the National Board for Science and Technology
grant of £46,200 towards the cost of EPONA hardware w
Various ltudin of cosmic ray iron group spectra and o.
response in solid state nuclear track dtuntun mlm
ficant results comstituting major ndnncn m

Geophysics Section: s

The gravity data have been unn-f-md to lq;n-t.iq
computer software developed so that they can be
selected scales on various projections for e
maps m-baenpmvidudhomuin;, u;g orat
I‘lqlllll!- HRt

The problems unocixtq&,rm d.i - é* Fool
with mm,;nmmm
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Constitution of the Council of the Institute and of the G
Boards of the three .

1

Chairman

‘Senator T. K. Whitaker, D.Econ.Sc.
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The sudden death of Professor Greene on 13 June on his
a Minority Languages Conference in the Farce Islands caused
disruption to the work of the School. The Summer School
scheduled, with Professors D. A. Binchy and E. G. Quin
course which had been planned for Professor Greenme. During
June-December the loss of Professor Greeme has been an
already difficult staffing position. (See last

2 RESEARCH AND EDITING

Professor D. A. Binchy delivered the inaugur
International Medieval Congress which was he
Dublin, in May. At a meeting of the Solici
May he lectured on 'Early Irish Law'.

Professor David Greene continued hi on a i _
na Rann up to the time of his unexpected death on 1 SRR T o e O
checked some proofs of his contribution he Ir s ;
The Celtic Languages edited by Domald
University Press. eh



R

Dr. Pddraig de Brin edited (with S. 0 Coiledin and P. O Riain)
Folia Cadelica (a festschrift for R. A. Breatnach to be published by Cork o
University Press) and contributed an article entitled "Seriptural
Instruction in Irish: a controversy of 1830-31'. The cataloguing n,ﬂ' m—-ﬁ
Irish manuscripts in TCD (with Mrs. A. 0'Sullivan) continued as did t‘lg‘ L
collection of material relating to Irish Scripture readers and tlachr"'
and the later scribal tradition. The follwing articles were accep!
for publication: (i) Rev. Forster Archer's account of Kerry in 1801;

(ii) Caocineadh ar an Easpag 0 Siochfhradha in The Kerry Archaeological
and Historical Society Journmal; (iii) "A Schoo ter's Advertisement
See also §8. PR

in Seanchas Cairbre.

Mr. Fergus Kelly completed the preparation uf an :di
bretha; acted as Director of the Summer School held from
was Visiting Lecturer at the University of Toronto from 1
until 7 December. See also 5§ 6, 7, 8. :

Indexes to the same.

Michedl O Siadhail continued
Modern Irish Dialects and revised
rlpn‘.nt:. Jm article enl:il:led -

Dr. Malachy Hc; _ prepar ed |
(a) Inn'udm:l:i to Modern Breto




o

mediseval Irish manuscripts in the Library of 'l.‘rin‘.il:y t:n‘l.lm, Mlin
continued. An article 'St. Breccén of Clare' was lncepl:tda!ﬂt-

cation in Celtica.

Diarmuid O Sé continued work on his Ph.D. thesi
sections dealing with nouns, adjectives, verbs nﬂ the
chapter on stress was enlarged and re-written; eiy ;
field work in the Din Chaoin area; the use of colou
was studied. See also §5.

Mr. Ian Hughes cmlpht.ld work
Irish 'Gospel of Nicodemus' which mr.-l.uhl..
comparison with the Latin original and




for publication in ZCP:
(ii) review of P.

.l. Statutory Lecture entitled 'I':t"lslni' ;3
vered by Professor Brian 0 Cuiv at

o I



SUMMER SCHOOL

An International Summer School in Celtic Studies was
13-31 July under the directiomn of Mr. Fergus Kelly. The
attended by 90 students representing Australia,

Germany, Holland, Ireland, Italy, Japan, Jugos
Switzerland, United States of .l-n::.u. FM '

{I'I.Ichul. 6 3
(3) Elementary 01d Ir
(5) Iﬂﬂl I.:.mnntu (J

m. Irfsh tnrm E cui- ]
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Muireann N{ Bhrolchdin held a ot ac T
in March and hetmd on "An hnlh:nﬂu-‘ lh{! ,Eﬂe‘h"’
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St. Patrick's College, Maynooth:

J. Spelman, D. H. 'reﬁﬂkiu-
An Foras Forbartha: '
H!‘, n\n.u St ;

m ‘R. Flood (nn' lppnl.ntnnr. t:iﬂ
NUU: J. Adam, P. McGill;

ﬂplll. mvnq AT sﬂlm. ks

Imperial College, I.nnd:u‘n: Ja Da Gﬂ'-m

All these Research hlocint- appu:nl:-:nts
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summer months, of the School's facilities for research - espec:

of the opportunities for informal discussions, and the library
resources. Twentyeight research workers from universities and
institutes of research or higher education were admitted to rese
associateships with the School. For details of Visitors to the

School see §7.

a)  Theoretical Particle Physics
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Scaife, and Dr. E. Kluk. He developed an analytical method for the
study of nuclear magnetic resonance relaxation, especially by spin=
rotational interactions, and successfully applied it to spherical,
symmetric top, and linear rotator molecular models. Professor

Fulton completed some work on the application of 4 general theory of
non-linear dielectric phenomena to fluids composed of pelar, polar-
izable particles; he obtained results which are at variance with
previous proposals. He also made progress on the application of the
theory to time-dependent phenomena.

Phase Transitions in Lattice Systems

Considerable progress has been made on the Clifford al ebra
formulation of the two-dimensional Ising model but many puzzling
features remain. Professor Lewis, in collaboration wi W
and R. Kuik (Groningen), has obtained the central decomp
equilibrium state of the infinite system which arises |
boundary conditions on finite lattices, and verified thal
are the states which arise from 'plus' boundary condit
boundary conditions; with D. E. Evans (Warwick) he
n-particle structure of the representation space
the spectral decomposition of the infini

Dr. Solomon commenced a progr
co-existence of phases in multi-phas
J. Birman (New York). Using the
first system studied was that .

sl , that of
waves (the Peierl's sition)
: it-i“} - i - ot
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A second step was the development of a l;hm'; ol £i
phase transitions which is sufficiently general to m t‘lm luu-
Einstein phase-transition in the non-interacting gas. b ..-u.t

Quantum Stochas tic Processes

Professor Lewis in collaboration
investigated the non-linear quantum Lln;ni'
of the mul.l:a mqjmmni"hy lu and

Dr. Papiez :
theory to qmtl;-wlﬂﬂ.r:l u
Gordon equation, :




Secondary areas -

£) General Relativity and Gravitation

Dr. McCrea completed work with §. R. Jorx
stationary cylindrically symmetric gravitatio
new :ylmdnn:allr symmetric stationary :olutinn to
Maxwell equations. He constructed REDUCE
Poincaré gauge theory -qullsi.m of F. Heh
application of fibre bmdlu to gauge .mnty.
solutions of the Yang-Mills equations arising
on specific principal fibre bundles. 5

work on the complete field of nhw

other static spherically symmetric charged
work on hypersurfaces of constant
is now ‘.I.II‘FIII.‘.:I.III:I.II. tln nlm

_lmmg in the hrh. ;
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DIAS-STP-81-23: J. R. McCONNELL: The stochastic rotat
and nunlalr magnetic Hlﬂﬂﬁn‘
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Visits were made by Research Associates from outside the Dublin
area as follows:

A. 1. Solomon (Open Univ.), 14-26 April,25 May - 3 June and 21 D«:g-hll.';_
P, MeGill (NUU), 30 June = 10 July;
T. N. Sherry (UCG), 10-28 August and 20-23 December.

8 ACTIVITIES ABROAD

Professor McConnell visited King's College, London, on & April
in order to have discussions with Professor G. R. Wilkinson on nucl
magnetic relaxation, and attended the Conference on Dielectric S’&I‘.ﬂn'
at Oxford, 7-9 April. He spent one week of June and two weeks n!--
November at the University of Salford as Visiting Professor. p
part in a meeting at the National Physical Laboratory, ‘I:___

19 June, at uhi:h the Eurnpum Molecular L:.qu:.di G:u_ 3

Physics at Istambul, 7-11 Sapteﬂ:er, and its Gﬂa:,r_al |

23 September he visited the University of I'.nnl:.,_.
September he attended the Cnn&:mu on Models

February; from 19 I‘ehru.u:y to E Ih::i:h he

Groningen, for discussions on his work in nﬂﬂ:u;ﬂ:
den Berg and Dr. H. Maassen. :

the British Illl:hﬂlt




Professor Ciulli visited the Inst. Th. Kernphys iv
Karlsruhe, in April, for discussions on his work, and in May he
the University of Bern and the Institut Pierre et Marie Curi T
Paris. In August he visited ICTP, Trieste, for discussions,
1-11 September he attended the 2nd International Seminar on
matical Theory of Dynamical Systems, at Udine. Wi

Murphy he attended the Rutherford Theoretical Physic
December. Wia

Dr. Tchrakian vis
Heidelberg during July

thods held at ICTF, Tr.i-“.tﬁr
Institute on Structural Elements in Sta




Eenut—lllﬁl: Il'n'i.uruty Three I.ecmren
3-5 November. B i
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J. T. Lewis:

*  The heterogeneous string: coup .
1-467.

Q. appl. Math. 38 (1981), 46
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Properties o

36a (1981), 1319-1322.

f a one-dimensional Coulomb
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D. McCrea:

A stationary cylindrically symmetric electrovac space '_
Jx Ph',"-u A ‘ ¥

D. McCrea & 5. R. Jordanm:

The gravitational field of a rnul:ing in!inil:u qiinﬂr.{
shell. J. Phys. A.

J. M. Golden:

Displacement-traction ul:l:iuuhip: mmi&
elastic layers. uu Hl:hln!.el.. -
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III - Annual Report of the Governing Board of the School of Cosmic P
the year endec December 1981 . at tl

A ASTRONOMY SECTION

e ——

1

Smihr_ Professor

P. A. Wayman

LR

Professor




RESEARCH WORK

General

Without direct access to modern observing instruments
programmes that have featured observational work im p v
reports are in their concluding phases and the only work
during 1981 that has used observing equipment has been
H. P. Murphy in Arizona, USA, working as a Schola
T. Kiang and F. H. Cheng worked on programmes th
observations of the spectra of quasars to an infi
deceleration parameter of the observed universe
out computational work relating to asteroids an
M. J. Stift (Vienna) i.nurpuud,uphti;




=y

the cD galaxies in the sample and to compare with the X-ray measure
ments on the clusters. Although there was a correlation between
luminosity and the intrimsic optical brightness of the brightes
cluster member, it was evident that detailed X-ray and optic

of the whole cluster would be needed to examine such correla
closely. In October and November satisfactory further cove

seven clusters in two colours (J, F) was obtained with rev
equipment at Mount Hopkins. b e s SRR

m:nﬂltim‘l_.'ﬁ"ﬁIﬂl-:




This result goes some wa
required is a direct comp
body problem with possibl
of the formation of i 1
work that may be car
future co-operative

properties of the variable s ontains.
able stars has been br e
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CONFERENCES, LECTURES, ETC.
International Astronomical Uniom (IA
= _ -

ated the TAU at the General Committe
- . ! - Gen S anT -

required twelve s Secreta T 3
E 1982emf i




PUBLICATIONS

Irish Astronomical Jou
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A4 Documents, Reviews, etc.
F. H. Cheng: d

I. Elliott:

P. A. Wayman:

Advisory Board, La !’lilli' :







B COSMIC RAY SECTION
1 STAFF AND SCHOLARS
Senior Professor:
c. @ Ceallaigh
Professor:
Vacant

M:i!tl_ﬁl: Professors:

'D. 0'Sullivan and A. Thoe

e
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lst October 1983 in order to optimise launch date in the lst October
to 15th November period. A request for an active system to monitor >
the LDEF interior temperature, attitude and particle radiation =
ments is being considered by the LDEF Project Office.

(b) Ciotto Mission

During the year .
detector system to be f
accepted by the European
named EPONA, is the first
a European spacecr




_“-

Annual Report). Processing, scanning, measuremen
the Lexan component of the detector m'm :.I_n!hd out in 1981.

Further measurement and mly:h 1982.

To date a total of 54 square metres of 125 um L
been processed by standard etching techniques. This ma
been ammonia scanned yielding a total of 3,000 events.
and analysis of thun events to provide initial idemtification
been completed. The second stage of the work involves
local calibration of the CR-39 component of the detector
square metres of 500 um castings) with Fe beams It'.-
BEVALAC. Because of serious t
unable to produce the required Fe
down for machine rebuilding in June 1981.
of the *prn,lm:t will be de :

probably in l.'ht :u:und hl‘].f uf 9

detmm “ﬂ?"‘ 20
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In addition, D. 0'Sullivan and A. Thompson attended the 17¢th
International Cosmic Ray Conference, Paris (13-23 July) and the llth
International Conference on Solid State Nuclear Track Detectors,
Bristol (6-10 September) presenting a ﬁer_gf_pnpen.

European Science Foundation, C. 0 Ceallaigh attended a meeting in
London (25-26 November) .

D. 0'Sullivan was on leave of absence at the Physic
and Space Science Laboratory, University of | r '
lst December 1980 to 3lst May 1981. Durin
several periods of beam time at the Bevalac an
for CR-39 nuclear track studies. curing s
of phthalate dopants and exposing them to
Neon and Argon ions it was demons ,
of Z/B could be tailored to give optimal respons
applications in cosmic ray and nuclear particls
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maps, etc. Several computer generated gravity maps were Ii‘l:ﬂl‘idﬂt '
mining and exploration companies in Ireland during the year.

T

The various methods of computer contouring three-di
were investigated in depth with a view to determining
package for Irish gravity data. Some simple contor
gridded data were implemented on our computer syste
network method of contouring was chosen as th ‘most
data and minicomputer system. A collaborati
1 : 126 760 Bouguer Gravity Anomaly Maps cor




(d) Mineral Magnetism
5 o llm

Magnetic properties of til:muumtl:itel rnh! 5 ‘ :

investigated in collaboration ﬂ,'i,th Dx. B

of Munich. We have found that cool

magnetic field produces a completely different
below temperatures of ~ 50 K which we
crystallographic distortion of ,ﬂnn cubic I
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flﬂ:.hl::.el supplied by the ESB on Department of Forestry lands.
the site was being tested the recorder was very kindly housed by Mr.
Beasley who has a house on the edge of the wood. The third II:IF

the network is to be on Tara Hill (ETA) and while the site has b
surveyed the statiom is not yet operative. When it is, the nu.hﬁ'l.‘k.
{ENET) will be able to locate events without reference to other sta
This will mean that we will be able to lm:e nvtntl even i

two network recorders breaks down.

The small earth tremor of 26th December IEISU, - el #
26th January 1981 at 01 31 23.5 by a more subst:
magnitude was = 2, 1Its epicentre was 7 km s
and was nearer Fhe surface. A macroseismic
nu::.cn in local mpmn and innnim,

Point and this hu g.wen us cu‘nﬂ.d:en«:! in our 1
ence between the -pu.nm u& thnl:ilu':m!

'.Ilm ne:l: u:t.‘h :rﬂ_n:: oc
the nnrl:h of ll.i;dhtdula
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) s of the Royal Sﬂt‘:l ‘
Cambridge in April :
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College carried out re
collected off North










INSTITIUID ARD-LEINN BHAILE £m cu:iﬂ
(Dublin Institute for Advanced Studies)

1. Ancmt---lith ;

(a) Mﬂ* :
as Oireachtas Grant-in-Aid is
in the plrl.ud of r.hur Account.
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INSTITIOID nn-l.inm mn.t,

(Dublin !:n::l.l:uu !nr Aﬂm




13.

MNSTITIOID ARD-LEINN BHAILE ATHA CLIATH
(Dublin Institute for Advanced Studies)

NOTES TO THE ACCOUNTS

Seismic Work at Camsore

A payment of £3,400 was made to DIAS by

amount covered the cost of -l_hpnpndm

by DIAS for the supply, installation and cor :
telemetry seismic links at Carnsore, as required b
money received has been set off against expenditu
headings 'Equipment' and Consumable

Cosmic Physics.




