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School of Theoretical Physics

A special Symposium was held in the School from 6-7 October under the
patronage of H.E. the Austrian Ambassador to Ireland, Dr. Gerard
Rainer, to mark the 50th anniversary of the award of the Nobel Prize
toErwin Schrodinger, to commemorate his scientific achievements, and
to recollect his 16 years as Senlor Professor of the School; the
attendance was 82.

In additiom to the use made by Staff, Scholars, and Fellow of the
School in their primary research activities, much use was made also
by visitors and research associates of the School's facilities for
research. Twenty-seven research workers from universities and other
institutes of research or higher education were admitted as research
associates of the School; thirty-six sclentists from abroad visited
the School during the year.

The Easter and Christmas Symposia were held as in previous years;
seminars at DIAS and joint seminars (with UCD, TCD, Maynooth) in
special subject areas were continued. Four courses, including 3 for
final-year under-graduates (or first year graduates) from the Dublin
area, were given at DIAS; three seminars/talks were givem at UCD, ome
at the British Radiofrequency Spectroscopy Group Conference at TCD,
one at the DU Mathematical Society Research Symposium at TCD, ome at
the Institute of Physics (Irish Branch) Meeting at Bantry, and a series
of three at the Second Dublin Summer School in Physics. The
Statutory Public Lecture was givenm at UCD by Vigiting Professor D.
Williams; his subject was 'The mathematics of probability’.

The School continued its research. The primary areas of research
were theoretical particle physics, classical statistical mechanics,
quantum statistical mechanics, theory of wave propagation, lasers, and
general relativity and gravitation; secondary areas were applied
mathematics, and pure mathematics. Communication of the Dublin
Institute for Advanced Studies Series A (Theoretical Physiecs) mo. 27,

and forty-two contributions to jourmals or scientific proceedings
were published.

Members of the School attended 11 conferences abroad, and gave seminars
at 2 of these. They also gave 28 seminars/lectures, 4 courses, and 2
poster sessions abroad.

Bchool of Cosmic Physics

Astronomy Section:

The completion of data on cepheid variables, including an analysis of
period changes, represented the final stages of observations carried
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out in 1966-67. A substantial collection of data on these variable
stars in the Magellanic Clouds has been presented in the course of
this work. Other work is in preparation for new !ntuﬂ- v
become available in 1984.

" Interpretation of mlnlim data in ﬂﬂjﬂ.ﬂig 'll.'& follad

astronomers from China has produced evidence to m
suggestion. Co-operation established during
of instrumental and computational !lnuitlﬂ vi
represents a new and promising venture for the
The Statutory Public Lecture for the School was Jﬂ.'g-’
Professor A. Blaauw (University of ﬂ:u.'l.nlnl
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Visitor:

Professor Fredrik Otto Lindeman, University of Oslo
(October - December).

In so far ae the government embargo on appointments te the
academic staff since July 1981 allowed, the School continued to be
very active in the areas of research, teaching and publishing.

With the cooperation of staff members in universities in Ireland and
Scotland it was able to proceed with its plans for its next triennial
Summer School of Celtic Studies due to be held in July 1984,

2, RESEARCH AND EDITING

Professor D. A. Binchy prepared an article for publication in
Celtica xvi and read proofs of his article "Corpus Iuris Hiberniei -
Incipit or Finit Amen?' for Proceedings of the Sixth International
Congress of Celtic Studies.

Professor Brian O Cuiv saw Celtica xv through its final stages
and read and edited several articles for Celtica xvi; he checked
proofs of Vol. I of the Annals of Ulster and examined works submitted
for publication in the series Scriptores Latini Hiberniae and in the
Mediseval and Modern Welsh Series; he checked with the manuscripts
the typescript draft of his catalogue of the most recently acquired
Irish manuscripts in the Bodleian Library in Oxford. Among work he
completed for publication is a survey of 'Sandhi Phenomens in Irish'
which is to appear in a volume to be published by Gunter Narr Verlag,
Tibingen. See also Sections 4, 5, 8, 7,8,

Professor James Carney did some general work on Early Irish
Poetry and supervised the work of Miire Bhreathnach, Anthony Harvey
and Frederick Biggs. See also Sections 4,-8.

Professor Heinrich Wagner worked om comparative Celtie Grammar,
from which material for two major preliminary articles has emerged:
(1) Relationship between Celtic and Germanic; (i1) on the position
of Hittite within Indo=European. Editing of ZCP 40 progressed
throughout the year, Professor Wagner supervised and assisted
George Broderick in Preparing 'A Handbook of Late Spoken Manx' which
will be issued in two volumes,

Dr. Pidraig de Brin continued te catalogue the Irish manuscripts
in T.C.D. (with Mrs. Asne 0'Sullivan and Mdire Bhreatnach); he
annotated the list of Irish Society's Bible teachers, 1818-27, The

Further additions to the Franciscan collection; (i1) The Irish
Society's Bible teachers, 1818-27, II. Bee alsc Sections 7, 8.
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Fergus Kelly saw Bechbretha through the final stages of
printing before its publication in June; work continued on his '

edition of The Triads of Ireland and on a forthcoming volume on Early
Irish Justice. He prepared reviews (for publication in Celtica) of:

Folia Gadelica; The Welsh Law of Women; Wales in the Early Middle
Ages.  See also Sections 4, 5, 6, 8.

Rolf Baumgarten completed work on the 4 Indexes of Bibli
of Irish Linguistics and Literature; the body of the work (1156 ff.)
was sent to press in November and first proofs were received im
December. A memorandum on the history and trend of WWM
prepared. See also Section 8. g

Michedl G Siadhail continued work on aspects of Modern Irish
syntax; worked (in co-operation with Dr. Arndt Wigger) on a m
version of Learning Irish which is due for publication in 1984;
checked typescript of first half of the French tw' '
Learning Irish; gave lessons in Modern Irish to Aat
The following articles were accepted for publicat!
Gender and Pronoun Substitution in Modern Irish Di:
(i1) Review of Progress in 11;_. l-nn:' Celtis
also Sectiom 8. “H s :

Louth text 'The Spiritual Rose';
Lecture on m H.t.n.rir‘* )
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Maire Bhreathnach continued work on an edition of Togail Bruidne
Da Derga, Recemsions I, II, III; commenced cataloguing the Irish
MSS. in TCD Library in October; two MSS. have been completed. ‘The
following articles have been accepted for publication: (i) 'A New
Edition of Tochmare Becfhola' (friu); (11) Reviews of A. berge
A Handbook of Irish and A Grammar of Moderm Irish.
05T )
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Aoife Nic Ghiollamhaith continued to research the GE
Dil Cais in Munster with particular emphasis on their genealogical
records and on the earliest history of the dynasty. «;ﬂh'ﬁ_ , Bectior
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David R. Johnston completed an edition of the work
poet Iolo Goch. The edition comsists of an introduct
the style and content of the aria
textual notes and vocabulary.
accepted for publicationm in
H. Jarman's L1 du Caer n
accepted for Celtica, -

Progert kM B oG R i 10 Bl
which was first edited by Kuno Meyer and | ished in ZCP 4.

second version of the poem in the NLI MS '1s being considered and
the traditional material which underlie tions and an

the text is being investigated. An |
peeris: Piers Plowman B 16.67-72 a
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Oxford, 10-15 July; he gave two seminars on editing Irish poetry inm

University College, Cork, om 11 May. At the request of the organisers
of a work-shop on 'Sandhi Phenocmens in the languages of Europe’, held
during the Tenth International Congress of Mitiu-—-M..:n;m
1-6 August, he provided a survey of sandhi phenomena in Irish., At the
request of the Office of Public Works he provided material for a press
release on the occasion of the inauguratiom of the exhibition of the
Bodleian manuscript of the Annals of Inisfallen in Muckross House in
Killarney. - I o T

Fergus Kelly attended the Celtic Congress held at O;
and the Welsh Law Colloquium held at Gregynog from

Mrs. Aone 0'Sullivan attended the International
Studies in Oxford in July and the Welsh Law Colloquium
September. el g P obetes tdiry

Mr. George Broderick attended the International
Studies in ml'liliﬂ.,. s sl i eevals a5

Miire Bhreathnach lectured to visiting .
on 'Early Irish History' and 'Mythology of
Gresham Hotel, Bnblnﬂ.m?‘i .

Aoife Nic Ghiollamhaith attendec
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S
b v '-..:I-__u sl

we =

Rkl




seeking another puhltlhr continued.

on l:h Iﬂn manuscripts in the Bodleian nunr h.
i i r.-Jhr'l.qn._

TR

8. PUBLICATIONS




Celtica xv -
Ed. Brian § Cufv.

Bechbretha (Early Irish Law Series "‘ln:l.tli,t
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Observations on the Book of Lismore M ey
Irish Academy, 83 C 11.
James Carney:

m History of Early Irish Literature: 'ni-
ceeding utthtil:thhhnlttull 2 ,Md

;l_tgi_gl_. 113-130. =

o - 58 rh i

Heinrich Wagner: _ g O y ‘

g :
The Present State of th nn:l.tle w; I odings
of the Sixth In . : bt ol 3

p'_.'drﬂ; de Brin:
Breatnach, l..l.. :.n.r.n ed. with ledin and P. O Riain
(Cork UP, 1983). iy
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DIT “‘ml M. Tuite.

NIHNED: R. C. Flood

NIREL: J. Ill.ﬂlll.

An Foraa Forbartha: J. M. Golden.
NUU: P. MeGill.

Open University: A. I. Solomon.

ist

5-7 May; D. J. E. Callaway (UCSB
A. Chodos (Yale) 28 June - 1 July;
August; E. B, Davies (KC, London)

C. Bernard (UCLA) 23 July - ‘-"
J.
14 Oc!

(Heidelberg) 15-23 July; D. E, Evans (W
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of research or higher education were admitted as research associates
of the School. For details of Visitors to the School see Section 9.
3 RESEARCH AND STUDY

Primary areas -

(a) Theoretical Particle Physics

professor O'Raifeartaigh studied spontaneous breakdown
patterns in unified gauge theory, and the behaviour of such patterms
with respect to the remormalization group. He also worked on the
preparation for publication of a monograph on Group Theory of
Unified Gauge Theories.

Dr. Burzlaff studied classical sclutions of gauge theories, in
order to understand some aspects of the corresponding quantum field
theory. In particular he reviewed recent progress on the
construction of magnetic poles, established the existence of a new
saddle point, studied vortex solutions in the context of dimensional
reduction, and established the global existence of a class of time-
dependent vortex scolutions.

Dr. Tchrakian collaborated with Dr. Burzlaff in work on
dimensional reduction of pure Yang-Mills theory from four dimensions
down to two dimensions with Higgs fields, and in work on the vortex
model . He collaborated with Dr. Sherry in dimensional reduction of
pure Yang-Mills on arbitrary even dimensions, down to three dimensions
with Higgs fields, with application to momopoles. He collaborated
with D, 0. S& (Maynocoth) in a study of the properties of pure gauge
field theory, and its dimensional reduction to physical dimensions;
and he collaborated with Dr. G. M. 0'Brien in work on self-duality in
Euclidean supergravity.

Dr. Murphy's research centred around the phenomenon of
spontaneous symmetry breakdown; he sought the correct formulation in
Minkowski space of theories with metastable wvacua and vacuum
tunnelling; he then moved to the determination of the exact symmetry
breaking patterns and mass spectrum in gauge theories with scalars
either in the adjoint representation of SU(n) or in both the adjoint
and fundamental representations, and comsidered the effect of one-
loop radiative corrections in these models. Other problems which he
studied included monopole-induced proton decay, the Nicolal mapping
and its implications for the triviality of supersymmetry, and the
Inflationary Universe scenario.

Dr. Yamada studied SU(n) Higgs system and the remormalization
effecta.
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Dr. Garavagalia was concerned with the field tlnq"ﬂ 2=
composite models, the properties of phase diagrams for tqﬁ-m
effects in quantum field theories, and the electro-weak interactions

of massive neutrinos.

Dr. Tuite studied supersymmetric models in particle pt
in mtlnh’r models coupled to N=1 :up:u:nﬂtr,
application of concepts of modern differential mm a0
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theories.
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(1) Brownian Motion and Relaxation

Professor McConnell completed his collabora
Block (Liverpool), Dr. E. Kluk (Tulane Univ., New
Professor Scaife on the theory of polarization
bodies. He continued his um- '
magnetic nu:uu:n, especially for t
He formulated a convenient methos
‘the stochastic nuﬂmm
‘times, and applied it to i
He also proposed a logical
in the diffusion limit a_

v el o Tl i"'-.uri'f_
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(c) Quantum Statistical Mechanics

(1) Boson Condensation

The present phase of the collaboration between Professor Lewis
and Dr. Puld on Boson condensation, imvelving Dr. E. Buffet (UCD),
Dr. M. Lunn (Oxford), Dr. P. de Smedt (Leuven) and Professor wvan
den Berg was completed and is being written up for publication.

(i1) Quantum Stochastic Processes

Professor Lewis continued his work on quantum stochastic
processes in collaboration with Professor G. W. Ford (Ann Arbor,
Mich.).

Dr. Maassen studied stochastic differemtial equatiomns in
physics.

pr. Papiez continued his study of stochastic optimal comtrol
in quantum mechanics; he began a study of the asymptotic theory of
stochastic multiplicative equations as an approach to Liouville
equations in statistical physics, with nuclear magnetic relaxation
taken as an example.

(d) Theory of Wave Propagation

Dr. Lenoach continued his work on applications of asymptotic
analysis of stochastic differential equations, in particular
applications to surface waves in a random medium.

(e) Lasers

Dr. Heffernan continued his investigations in collaboration
with Professor Bradley into bistability, picosecond pulsing, mode-
locking in coupled semiconductor lasers, the process of four-wave-
mixing, amplified reflection, phase conjugation, hologram recording
ino photor-refractive media, and amorphous semiconductors using phase
conjugate optics,

(§4) Genaral Relativity and Gravitation

Dr. Prince studied four main areas: Lagrangian structure of
space-time, classification of symmetries in Lagrangian mechanics,
tangent bundle geometry (in collaboration with Dr. Crampin, Open
Univ.), and algebraic computing in general relativity.

Dr. Hogan began a study of Kaluza-Klein theory from the point
of view of Riemannian submersions; he investigated solutioms of the
Yang-Nills equations on Z-surfaces of constant curvature which are




-19 =

analogous to the Robinson-Trautman solutions of Einstein’s u‘tﬂi:
and he began a study im collaboration with Professor Trautman
(Warsaw) of gravitational radiation from bounded sources.

Secondary areas -

Applied Mathematics i
caim TR T The=

Dr. Marchesoni studied adiabatic cwun mu-m .m s

this topic. £, 4. 0 4.# uﬂ.l,.
R e
Dr. Goldsmith mﬂlu-d his Iulln work in the
‘mathematical hlulq:r b S SR U
£ = 2ing T S

(h) Pure Mathematics 4 ' i’

Professor van den Iu'l' 'lﬁlﬁia p
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G. W. FORD, J. T. LEWIS, kR, 1. o'c
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DIAS-STP-83-57: G. M. O'BRIEN & D.H. TCHRAKIAN:
Fuclidean gravity.

4  SEMINARS, REVIEW LECTURES, SERIES, COURSES
Review and seminar lectures, u:-:l.u'l;i cours

areas of physics and/or mathematics were Ill.l.c

ﬂﬂhpﬂﬂum“ﬂlﬂmw T

the Dublin area, -nd hr ‘members of the sc: . ._

(a) Review and Seminar Lectures given at
VARRERT: ©raads Yo :

& i > iouville model - a
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Dpr. M. LUNN (Oxford):

Dr. J. F. McCABE (Ohio State Univ.):

Dr. H. MAASSEN:
prof. P. MARTIN (Lausanne):
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Dr. R. BATES (Met. Service):
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8 July. The topic was Astrophysics, and a contribution

School was nnﬂ- of 3 lectures ﬂmhmt. L.
on Cosmology muquﬁnp Theory. " g

9  VISITORS

For lectures given br ﬂﬂtun see !-uu.u- l

Short visits (up to 2 weeks) w
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A, l*lllll- (Eyoto), 10 December 1982 - 27 January llll R e

lnunr visits {w to one ynﬂ were made by

D, Heffernan (DIT, Kevin St.), 1 January - 31 m:-.{- , e

]
P. Vanheuverzwijn (Leuven), 10 January - 5 hhrnu'r

-'wqmﬂm

LR

M. Yapada (Ibaraki Usiv.), 9 March -_--I‘ ... -

P.ﬁﬂ-ﬂtﬂﬂm},ﬂm-ﬂm:l.:

K.
R.
G.
Ju
D.

C.
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on the Ehrenfest model, and to give lectures, and again from 11-22
April for collaboration with Professor A. Truman on Stochastic
Mechanics of Hydrogenm Atom. He attended the IAMP Executive Meeting
and the IAMP Conference in Boulder, Colorado, 1-10 August. From 5-15
December he visited the University of Warwick for collaboration with
Dr. D. E. Evans, and to attend the Statistical Mechanics Conference
at the Open University on 9 December.
a0 il ;.\.

Professors Lewis and wvan d-n Barg, and Drs. ruh llph;, i .?‘
Maassen attended the Fifteenth IUPAP Statphys m,um
25-29 July. Professor van den Berg visited Groningem on 12 llnt-u'
and Delft on 14 September to give seminars; ‘he visited Heidelberg
from 10-17 December for collaborative work with Dr. l.ﬁ-m '
give a seminar, and Eindhoven -nd Gm:l.npn from 18 to 21 :
for research purposes. . ¥ g A ﬂ.ml..#

Dr. Maassen attended the Workshop om nmmu --
Equations, held at Swansea 11-15 April, and the &
Mechanics Conference at the Open University, 9 D
the Univ. Groningen 31 March - 10 April, ﬂl'M
and Warwick in May, and Bedford College, on
collaborations and to give seminars.




Dr. Marchesoni visited Univ. Madrid 14-18 December, r, |
l-ru:.nu 19-23 mw Mu uumun-;
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and Univ. Trento 1-4 August, to
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Lecture on ° of the “M’F W" tﬁﬂw

Regions in ;:lm o Jkﬂ : o s

Contributed Paper: The i;-tu-mt:l.m
a New Approach to Projective Differential Geome

Lecture, New Results in the Class'n of Symmetries in _'
lldllntul. :h'-n tt Eﬂnt.

Faity i Do 1rfru;.utm _-

Lecture, The Lagrangian nm-ilw

ﬂ up- lhuﬂl!.tr.
Hureu—® Al wel At Rl

Lecture, The New Geometry of the Geodesic
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Nop-linear and non-Markovian effocts in relaxation M‘J el
Application to molecular dynamics.

Limitations of the Onme-Body Approach to Dielectric -
Comparison with Rise Transients from w Simulation.
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millimetre Waves 3 (1982), 897-907.

R. L. Fulton:

'~ The theory of nonlinear dielectri
‘molecules. J. -‘J'hﬂnl Phys. ﬂr
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W. Sullivan & P. Vanheuverzwijm:

On the canonical Gibbs states mwn
chains. ~ Z. Iﬂuﬂninﬂﬂhﬂ.h _'
(1883), 1 171-183.

a random elastic :I.m:.
2979-2986.




S. Ciulli & T. D. Spearman:

* l-u-ul Mﬂnim. tructures on the
analytic continuation from a finite set of im _
m.l “‘- Il“' tim]l mm . bad -..-' ;H;#_‘*Hl- MI R -
g ‘ o ey g .-nﬂl mu#m
J. Burzlaff: : . e -

Uniqueness of the Boguta solution. Phys. Lett. 1338

85-98,
2 i ¥4 3 } wirtet g Fe N -
D. H. Tchrakian: “ ;‘,-?t'm!hul.l_il

. Some geometrical models with torsion
htl H.,I l-trl.lu H {I.'Hj ;
) 'rl_'l‘, i R T el Y
nn SU(3) -n-opaiu in tlu rut‘
16 (1983), 3639-3643.




Some Yang-Mills tields cons
Math, Phys. 24 (1983), 1661-1664.
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M. Crampin & G. E. Prince:

The geodesic spray, the vertical nmmtln-. and
equation. Gen. Rel. Grav. o ol
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@‘n- Karl lln‘lll.iﬂnhr a.:,a‘.;.
NORDITA (Copenhagen), Imst. Theor. Phys. ”




ASTRONOMY SECTION
‘1 STAFF AND SCHOLARS
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P. A. Wayman
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Jun-han You, from the University of Science and Technology,
Hefei, China, was appointed as a Visiting Professor for the periocd
18 November to 31 December. .

J. A. Graham (Cerro Tololo) wvisited the htm Enﬂdl. tm

14 to 20 B‘]Ihﬂ-r. [T DR
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Copheid Variable Stars: P. A. Wayman, H. Deasy, with M.

Stift ﬂtm}xm:ﬂg_w

ool uﬂw

Dunsink data on the period-luminosity relation :

presented by M. J. Stift and, separately, by M., W

at the IAU Symposium on the Structure and Evolution
Magellanic Clouds in Tubingen Wﬁa ~ The pas
Stift and Butler, referred to in the . re
ﬂmpﬂﬂ minor changes.

oA P" |4.|‘*i‘ﬁ

5 I-l.l:r “hﬁd Iﬁm
hr:l..b:u in the Magellanic C! L
from 30 to 40 per cent of




has been actively considered during the year.

Cosmological Deceleration Parameter: T. Kiang.
In respect of the determination g  from the wﬁ" .
normal distribution

quasars, it has been found that the tion of mor

of quasar luminosities gave a less accurate determination than
pere assumption that lumimosity is uncorrelated with d stanc
combination of likelihood function with other concepts of
hypotheses has been imvestigated in order to elucidate thi

A

i s

o sk LinesNndiataons i NEEEr

was investigated. rib
quasars to relativistic electrons e
spectral regions near to rave!

oA E !
i T T

L e Fiv ;Tﬂ',Tﬁ%ﬁJ:. i

i i i i
..'.'-_-. i .-.l'?d‘: R, oo i
L " * .



flexibility and speed.

Jointly with the UCD Physics Department and the UCD Computer
Centre, the Astronomy Section has installed a Sigma T5607 graphics
terminal and an Anadex 9620 printer capable of providing a terminal
to the VAX 11/780 computer so as to utilize 'Starlinpk’ software and
data files. e A Y 1 i

Bl .,jm._}

A 1200-baud modem has been leased from Telecom Jl.nq. and
installed at Dunsink Observatory to provide a wwmﬂw
the UCD computers and thence to the Starlink utn:t

The Shortt Free Pendulum Clock was cleaned, L
remounted as a display item near the Meridian Ro
supply was pmﬂm replacing the battery unit

The documentation of the luqn:lntion l Guidance ©
computer completed on behalf of the Royal Greenwich Observat R
1981 was written up in the form of a ll.llm ﬂ.l.l i shop
lathe and -:m.n.--m were renovated t !!Zﬂ"" o B, 0 G

ot s T ﬂmﬂ#"i'&ﬁ 11. .

- -'h.y-ﬂ. »

increasing its lﬂlﬂf eed. een in coanstant se for
increase the power 'ﬂf
-mt-u- for receiving :-' c



(PATT) were distributed to interested sciemtists in Ireland and
applications for 'Semester F' (ending 31 August 1984) were rece
by the Advisory Committee for the La Palma Project prior to
being sent to PATT. This was in accord with an
nt made with the Chairman of PATT and the RGO
the 27 nights' entitlement with the l-m telescope
ipnitial (unspecified) period, for the right of Irish
compete with UK and Dutch observers ‘on PATT appl! cat
this was judged to be in the best int \ - Irie
varied requirements and to be such as to
material with astronomers elsewhere.
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The following ntm unnﬂqul. were u-nnpd_

19 April gh): "Flare !m Etlﬂl T e e
_ ¢ Ny Dy e el -:wz"-I

msagB 5 ¢ D AR

3 May "Stability of ht-:mlﬁ in DeAr resonance with
' ey _mmﬂ g

17 May
28 Sept

College, Dublin {ﬁlm
and in University College nu::un. mmi ma
Properties of Stars". L




P. A. Wayman lectured to the Irish Astronomical Associ
Belfast, on the La Palma Observatory (2 Nov) and to tk
Irish Astromomical Soclety on the Hﬂlhﬂn Cloud Ce

Public Open ll.lhu were held on 15 o-uﬂ- .
and visiting groups from Colaiste Eoin (2 T
Youth Week (6 July), The 1983 Dublin Su

. Other visi

el

i ﬂ_:lj!l:'l ﬂlllll‘}-i . Blaauw, J.

MIJ. :ﬂ“ﬂ- =




P. Murphy: Pslarl LERSRTN TN
"CCD Camera Observations of Nearby Rich Clusters, II. hduq-.

and Results for AS5", Mon. Not. R. Astron. Soc. (in press).

Eiang: v g el PabE L s 1"’”*

"Notes on Traditional Chinese uw m-mmmﬂl
19, 1984,

z

Elliott:
"Time, Eternity and James Joyce", Irish |
Journal (in press).

A S it A F

A. Wayman: M
"Dunsink Observatory im 1982", 16:
'&vl.nr Crown", 16: 'ﬂ'. lm.
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In 1982, the world's first high energy ultra-heavy ion ‘beams
were successfully accelerated at the Berkeley Bevalac and a proposal
by A. Thompson and D, O'Sullivan to calibrate the LDEF solid state
nuclear track detector hardware with ultra-heavy ioms was accepted
by the Bevalac Nuclear Science Programme Advisory Committee. irn
May 1983, A. Thompson and J. Daly carried out a lllﬂ'll of calibration
irradiations using 960 MeV/N uranium (U238) ions V/N iron
(Fe6) ions at the Bevalac. Twelve flight stacks and one comtrol
stack were exposed to both beams within their respective sealed
pressure vessels. The exposures to ultra heavy ions 111 g
enhance the scientific value of the experimen In"l

flight) calibration is planned after the ret

1985, .

During November and December,
were completely assembled, tested and
Kennedy Space Center im Florida to await

prior to launch into earth orbit Hh:ﬁ!w
during flight 41-C scheduled for April 1984.

(1) The Second LDEF Mission
2 -m




ESTEC and the University of Sydney continued to an advanced stage of
development during 1983. The experiment was one of ten chosen for
the European Space Agency's Giotto Mission to Halley's Comet im 1985-
86, An important milestone in the development of the experiment
was the Intermediate Design Review held at Maynooth im May and
attended by the Giotto Project Scienmtist R. Reinhardt, the !‘leﬁt i
Manager D. Dale, the Project Engineers J. Credland and J. Beale, as
well as the European members of the EPONA team ﬂ..:l#m.'.x.-!-;-w“—
Lawlor, D. 0'Sullivan, A. Thompson and E.-P. Wenzel). <warigsd
e LN
Construction of the engineering model (EM) was completed during
1983. Environmental tests of the EM took place at u-um i
Germany (magnetic cleanliness), at MPAe (thermal vacuum tests) and
at ESTEC (vibration acoustic and mechanical tests). The Mm
fiir Datenverarbeitungsanlagen (IDA) at l!m.
software required for the automatic h-ttul T

The EPONA EM was nnuuﬂ;ur integrated with t
at British Aerospace, Bristol in ﬂlm_
proceeding on two flight m:l.-. e dd uw":

. e ihl'!l
A. Thompson and D. o'lu:ll.lnn lpﬂt two wor
and ESTEC in mmmumm p
with personnel from the IDA, nrmi
experiment ground s for .




During May an extension of the DIAS programme to investigate tl
Registration Temperature Effect for ultra heavy ions was m
by exposing a number of track detector stacks, incorporal twe "y
types of polycarbonate polymer and three types of ally yeol
carbonate polymer (CR-39), to high energy Uranium
(Fe®%) beams at different registration temperatures
were carried out at the Bevalac by A. Thompson and .

Information in this area is urgently required
hardware design and, indeed, for the overall -
LDEF-2 spacecraft, in order to optimise tll m
resolution of the data to be mlm
Cosmic Ray Section is, at present, the

position to provide the relevant exy
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A. Thompson continued as secretary of the lntlunl ﬁn-l.tiu for

Physics udu a member of the Royal Irish Acac : :

Research. . DO'Sullivan continued as a membe
Board of the jom-l.li Nuclear Tracks and Radia

e

Year by Dr. A. ﬂdﬂ-m I:l.'n:lnnl.tr of lin-
July).
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Additional readings were taken im Co. Clare covering ia greater

detail than formerly the area traversed by the cross country
seismic line. @ g

Analysis of certain areas from Mullingar to Gort,
gravity field is low indicates that the cause is most 1
granitic body and not a thick sedimentary formation. This
extended to other parts and there is a distinct correla
the postulated granites and base metal ‘deposits. '

During a "site investigation" in the Boyne
just east of the railway viaduct, the contractors
granite where the underlying rock was consi
limestone and mapped as such. This

postulation made in our Memoir No.

Further gravity readings were
district to bring the density up to
AR R M
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U.c.G.). At this stage we suspect physical disturbances of the cores
may be the cause, rather than a major difference in the geomagnetic
field behaviour between Ireland and the U.K. Radiocarbon dating
which is presently in progress should give better datimg control with
depth and allow a more definite interpretation of the geomagnetic
record.

Rock magnetic measurements e.g. lﬂqﬂlltlu I.III ,
of anhysteretic and isothermal remanences suggest ﬂlﬂ
magnetic mineral is fine grained magnetite. An inter
is the unusally high Jﬂfldr field susceptibility rl.t
other lake sediments. Although this may arise ﬁﬂl
values of both quantities so that the diamagnetic con
susceptibility hcﬂu sip.‘lﬂmt. or tzﬂ th-

higher than usual alignment efficiency of t.lu
the sediment. The Zoology n.plﬂ-nt at U b
- detailed mineral nﬂ‘.nh u ‘one ot the "

:.uﬂ.llt into the magnetic itun:lqﬁ
history around the lake. (b) Danish
removed and measured _:l:n-"‘fn‘tﬂ* 1 e




all the ICSSP l_lln-nmri-d on Our own recorders wWas
Geostore library tapes. These tapes were taken to
digitized there on the PDP 11/50 computer belong: .

Seismological Unit of IGS. _ i e

o 4 o

it &3 ol WA
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In April this digital data was taken to Karlsruhe by Professor
Jacob (BJ). The digitizing of the data recorded by the German
stations in 1982 (see last year's report) was then begun. This stage,
together with the checking, "despiking” of the digital data, merging
of the DIAS and Karlsruhe data sets, etc., took until the end of June.
During this period BJ was helped for three two-week periods by Eilish
Throughout this period the processing mwhd th!ﬂ;!:hn M
computer almost 100% of the time, 24 hours a day, 7 days
Dr. W. Eaminski did a lot of work too in the s
of the data which ran ll.tlllll. with tl.l d.tﬂ.ﬂﬂq By e
it was possible to start plotting the very Jup,p_u_ﬂt [
stations available. This process took about two more
within two weeks, by mid-July, the preliminary sections
the crustal interpretation were ready. Dr.
joined by Prof. Murphy (TM) in this
the end of July, BJ in August. !
ndlarhmninthuﬂt_lldh De )

Karlsruhe (before and after a Council of Eu




Seismic Networks

The seismic networks (DNET and ENET) continued
1983. No additions were made to the existing ﬂ#
summer and autumn were notable for a Il!'l"ll ‘n:
This caused an unusually large amount of
DNET was knocked out in July and, though
there was quite a long lm"
probably caused by electronic
only emerged after some further use.
occurred just H!ﬁﬂ Christmas -iur
knocked out ENET. The mtmﬁ : nlﬁ
with the ESB.

The most interesting lnﬂl 5
Co. Meath on m 111 mw-ﬁu‘

b ‘fr.-ﬂh-#
g g
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"A seismic event near the Inh_-!__ﬂn 'hmu ﬁo » un 5" M b
J. Geol., 19, 287-296, 1983. o1 e bea) sty s
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l; "F- 'H'l’l.. P- .1- ‘M. j- l'illllll ﬁ!_,. 'mh'
"A silica deposit of possible Tertiary age '
Limestone near Birr, County n:l'.hl:. Ireland"
331-340, 1983,

Abstracts:

-




up ml.- nilm
models to match

mt%ﬁ%
1:“‘1 ‘nﬂﬂl';n wi fﬂ.

nE &2




'.q.m.d Mllﬂ;-— *
W km SR .n-ﬂrl."







Ilﬂl'lﬂllln m-l'..ll.l! BHAILE l.m CLIATH
(Dublin Institute for Advanced ltnun}

Account licies —

(a) Oireachtas Grants:- Income shown in th .llulmt-l as
Oireachtas Grants is the actual cash tgn_t in ;l!-
-_p.ﬂudutmumtmmim-ﬂgr, 4
increases in r-munt!.ol.

Premises:- The premises occupied I'if
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