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

Summary of Annual Report
of the work of the Constituent Schools
for the period April-December 1974

School of Celtic Studies

Mr. Fergus Kelly was appointed an Assistant Professor and
Mr. Michedl O Siadhail a Research Assistant. No funds were available
for a Visiting Professorship.

The Statutory Public Lecture, entitled 'Makers and Fakers', was
delivered in University College, Dublin by Professor David Greenme on
13 December 1974,

The full report gives details of the work of research and editing
carried out in their wvarious fields by members of the School and by
extern workers. Five books (including periodicals) were published,
one of them by the Institute. Members of the School contributed
eleven papers or shorter items to books or periodicals published
el sevhere.

School of Theoretical Physics

The death of Emeritus Professor Cornelius Lanczos was a severe
blow to the School.

A summer seminar on Current Problems in Particle Physics was
held in collaboration with University College and Trinity College
and attracted forty-six visitors from abroad as well as eighteen
local physicists.

The School continued its research in the areas of general
relativity, statistical mechanics, Lie groups and high energy physics.
Two books and twenty-seven papers were published during the year.
Members of the School attended ten international conferences and gave
twenty-seven lectures in other institutionms. Fifteen scientists

from abroad visited the School (apart from the visitors attending the
summer seminar).

Events which were continued from previous years were the
Wednesday seminars, the Christmas and Easter symposia, and various
weekly meetings held jointly with the universities. The joint
UCD-TCD-Maynooth-DIAS postgraduate course was continued.

The Statutory Public Lecture was given in Trinicy College on

52 H;u::hrr 1974 by Professor Mark Kac of the Rockefeller Universicy,
ew York.

School of Cosmic Physics
1ltrmm Section:

Observational data on a large number of variable stars were
handled successfully during the year. The cepheid variable material
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for one of the three regions of the Magellanic Clouds has reached
final form. Contributions to studies of binary X-ray sources and
magnetic variable stars have been made and an analysis of a problem
in the statistical distribution of multiple systems has been made.

Cosmic Ray Section:

Three main lines of research were pursued during the year namely,
the study of the nuclear composition and energy spectra of heavy cosmic
ray primary particles, the production of nuclear fragments by fast
proton bombardment of a gold target and the application of quaternions
to electrodynamics and very high energy nuclear interactions. Using
high altitude research balloons, stacks of cosmic ray particle
detectors were successfully flown from Sioux Falls, South Dakota, by
members of the Section, working in collaboration with Bristol Univer-
sity. In one, the longest flight on record, a 20.9 million cubic feet
balloon remained at constant altitude for 122 hours.

The nuclear fragment experiment was the first large-scale experi-
ment using dielectric track detectors for identifying nuclear fragments
in high energy nuclear interactions. A successful study of the charge
and energy spectra of the nuclear fragments was carried out at energies
below that possible with electronic detectors.

The application of quaternions to the theories of electrodynamics
and high energy nuclear interactions has been approached by the intro-
duction of regular functions of the quaternion variables. The for-
mulation shows promise and the main difficulties in applying quater-
nions to these theories may be overcome.

A study of the slope of the Cosmic Ray spectrum at high energies
seems to indicate that the inelastic cross section for nuclear inter-
action is an increasing functiom of energy.

Geophysics Section:

Difficulties encountered in filling vacant academic posts and the
absence of scholars severely curtailed the activities of the Section.

A brief gravity survey was carried out in connectiom with a
minerals prospecting company's project which confirmed our earlier
geological interpretation of the presence of the phenomenon of lime-
stone strata decomposition.

Various small scale magnetic surveys in the southemm half of the
country indicated the probable presence of Tertiary intrusives inm
areas unsuspected to date. This discovery may be of great signifi-
cance scientifically and commercially.

A magnetic map of the Irish Continental Margin was produced from
data collected by the United States Naval Oceancgraphic Office.

Teleseismic recordings were taken at various sites in Ireland in

connection with the "Lithosphere Seismic Profile of Britain" using
redesigned equipment.

Falaeomagnetic work was carried out on rocks of Devonian age in

Ireland and resulted in unique pole positions for the Lower and Upper
Devonian.

A series of lectures and later field demonstrations were given to
geological students from the two Dublin Colleges and University College
Cork. The attendance was up to forty-five.
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INSTITIOID ARD-LEINN BHAILE ATRA CLIATH
(Dublin Institute for Advanced Studies)

Annual Report of the work of the Institute and
its Constituent Schools presented by the Couneil
for the period April-December 1974

Institute has the honour to present to the Il.ll.nhl_.'-r s
submission to the Government a report 'ﬂl'lhﬂ"ﬂm,, d 4

the Institute and its Constituent Schools mm
31 December 1974. L .
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1 - Constitution of the Council of the Institute and of the Govern

of the three Constituent Schools on the 3lst December 1974.

1. THE COUNCIL OF THE INSTITUTE

Chairman :

Professor W. B. Stanford, M.A., Litt.D., S.F.T.C.D.

Ex-0fficio Members:

Thomas Murphy, M.D., D.P.H., B.Sc.Pub.H., President, Univer
cntln;t. Dublin; Francis S. L. Lyons, M.A., Ph.D It
Provest, Trinity College, Dublin; David Greene, M

Royal Irish Academy. y e

Members appointed by the Govern

Professor z.-r-n 6 cufv, M.A., D.Litet.;
Professor L. 0 Raifeartaigh, M.Sc., Ph

D.Sc., Ph.D.; Professor C.
Sc
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4. GOVERNING BOARD OF THE SCHOOL OF COSMIC PHYSICS

Chairman:
Edward Francis Fahy, M.Sc., Ph.D.

Senior Professors:

Cormac O Ceallaigh, M.Sc., Ph.D.; Thomas Murphy, 'L’h..?
Arthur Wayman, Ph.D. ol et

Appointed Members:
Patrick M. A. Bourke, M.Sc.; Peter Kevin Carroll, M.

e
¥

'I:Il‘l.l. ?- G- ntlﬂir. Ht“-‘ HI-D.,. I.T.E-D,; m‘ '.h..-'_:_'-_..'l : ) L
McGreevy, M.S5c., Ph.D.; Patrick Nolan, Ph.D., D. 1 orter, :‘g_'

Bl s
]

Ph.D.; Ernest T. S. Walton, M.A., M.Se., Ph.D., ll'-'ﬁ:ﬁ
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IT - Annual Report of the Governming Board of the School of Celtic Studies
for the period 1 April - 31 December 1974 adopted at its meeting om
7 February 1975.

l. STAFF, SCHOLARS AND EXTERN RESEARCH WORKERS

Senior Professors:

David Greene, Director of the School; Daniel A. Binchy;
Brian 0 Cufv.

Professors:

James P. Carney; Breanddn O Buachalla.

Assistant Professors:

Rev. Pdraig O sdilleabhdin, 0.F.M.; Péddraig de Brin; Fergus Kelly
(from 1 October 1974).

Visiting Research Associate:

Robert J. Jeffers (from 1 October 1974).

Junior Assistant:

Fergus Kelly (to 30 September 1974).
Assistants (Part-time);
Mrs. Nessa Doran; Mrs. Anme O'Sullivan.

Research Assistants:

Rolf Baumgarten; Michedl O Siadhail (appointed 1 October 1974).

Research Associates:

Proinsias Mac Cana; Heinrich Wagner; Geardid Mac Niocaill,
Technical and Clerical Staff:
Midire Breatnach; Mdire Bean U{ Chinnseala.

Scholars:

Katharine Simms; Alan Ward (to 31 December 1974); Liam Breatnach;
Michael Smith (to 31 August 1974); Kay Muhr (to 30 September 1974);
Malachy McKenna (appointed 1 April 1974); Tadhg O Dishldine (appointed
1 June 1974); Anders Ahlqvist (appointed 1 October 1974); John
Armstrong 111 (appointed 1 October 1974).

Extern Research Workers:

Dr. Cecile O'Rahilly; M. Louis Paul Nemo (Roparz Hemon); Dr. Ludwig
Bieler; Mr. Brynley Roberts; Rev. Fergal Mac Raghnaill, 0.F.M.;
Rev. Martin McNamara, M.5.C.; Tomis 0 Cathasaigh; Mr. Ronald Black.

On October 1 1974 Mr. Fergus Kelly was appointed an Assistant
Professor, and Mr. Michefl 0 Siadhail a Research Assistant. The filling

_
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of the vacant Assistant Professorship deprived the School of the funds
which the Department of Education had regarded as providing for a
Visiting Professorship; representations on the desirability of main-

taining the latter post were unsuccessful. Nor was the recommendation
of the Board that Mr. Rolf Baumgarten should be appointed as Biblio-
graphical Officer accepted; however, his temporary post as Research
Assistant was extended for a further three years from 1 August 1!1’&..
No progress was made in the efforts to obtain a third member of the

clerical staff.
There was enough work at the printers to have ensured the publi-

cation of half-a-dozen books; in the event, all that appeared was
Professor Brian § Cufv's The Linguistic Training of the Mediseval Irish
Poet which is, in fact, a reprint from Celtica X. Irish printers
appear to take on more work than they can manage; as an exampl

may be noted that the copy for Nua-Dhuanaire II was mtmt‘.'-‘

1974 but no proofs had been received by the end of the year. |

in Britain vere also dilatory, but the three-day week and its

are advanced as an excuse. It is hoped that output will re

normal in 1975. , “
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The following articles were accepted for publication in Elgu:- (1) "A
Sixteenth-century Political Poem'; {(ii) 'A Mark of Gold'.  See also
seccions 4, 5, 6.

Professor James Carney continued to work on Old Irish poetry and
genealogies. Two chapters on the history of Trish literature to 1534
were accepted by the Royal Irish Academy for inclusion in A New History
of Ireland. An article entitled 'The Invention of the Ogam Alphaber’
was accepted for publicatiom in &E

Professor Breandin O Buachalla continued his survey of the MS.
material dealimg with the history of Irish in Ulster and spent imn‘l
periods in Belfast consulting documents and manuscripts there; he
commenced an edition of the poems of Cathal Buf Mac Giolla Ghunna and
continued his study of Ni/Cha in Ulster Irish. An article u’t!ﬁﬁ*-'
'Modern Irish Beirt' was accepted for publication in iriu. =

Rev. Pddraig 0 Sdilleabhiin, O.F.M. continued to index ety
and lexicographical notes, notes om nr-lr ‘-ﬂf' mtn:. dﬁtic
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Mr. Rolf Baumgarten continued to collect and arrange entries for

the Bibliography of Irish Linguistics and Literature. A list of the

papers by Professor D. A. Binchy and their publishers and a bibliography
of the publications of Professor James Carmey were completed. He
prepared for publication in Celtica XII the 0'Donnell lecture entitled
'"The Irish settlements in Wales' which was delivered by the late
Professor Dillon at Oxferd im 1971.

Professor Proinsias Mac Cana, General Editor of the Mediaeval and
Modern Welsh Series, read revised proofs of Brynley F. Roberts's editiom
of Cyfranc Llud a Llefelys. The typescript of E. I. Rowlands editiom

of Poems of the Cywyddwyr was read and some amendments suggested to the

author.
Dr. Geardid Mac Niocaill corrected galley proofs of The Annals of

Ulster, Vol.I and continued work on the text and translation of Volume II
;IIE;r.[Prﬂbﬂblyl 1399). preparation of a new editiom of Chronicon
Scotorum is progressing - text and translation completed, revision of
notes progressing and work on the index commenced.

Miss Katharine Simms continued work on her Ph.D. thesis "Gaelic
Lordships in Ulster in the later Middle Ages’', She assisted Professor
0 Cufv in compiling a catalogue of manuscript sources for bardic poetry.
See also sections 5 and 6.

Dr. Alan Ward completed his doctoral thesis 'The Grammatical
Structure of Munster Irish' which he presented to Trinity College, Dublin
and was awarded the degree of Ph.D. The thesis is now being revised
with a view to publication in book form. Preliminary work was done on a
proposed edition of Irish non-rhyming alliterative poems. See also
section 6.

Mr. Liam Breathnach presented his thesis 'The Suffixed Promouns and
other related forms in Early Irish' to N.U.I. and was awarded the M.A.
degree. He began work on an edition of 'Tochmare Luaine ocus Aided
Athaime'.

Mr. Michael Smith continued his investigation of the syntax and
semantics of the 0ld Irish definite article.

Miss Kay Muhr continued to work on an edition of 'Airecc Menman
Uraird meic Coisse' and on a Ph.D. thesis - 'The development of style in
traditional Caelic narrative, with special reference to "runs"' which is
to be presented at the University of Edinburgh. An article entitled
'Eachtra an Cheatharnaigh Chaoilriabhaidh’ was accepted for publicatiom
in Scottish Studies,

Mr. Malachy McKenna transcribed tapes of the Breton dialect of
Guémené-sur-Scorff (Vannetais) recorded from April to October 1973 and
checked the transcriptions with Professor Hemon, The systematizatiom
and analysis of the information on the phonclogy of the vowel was

_
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completed. During a short field-trip to Brittany in August 1974 he
collected a full paradigm of irregular verb inflection. Work on an
edition of a Breton MS. contained in the Institute Library was com-
pleted; the text and translation have been checked by M. Hemon; the
edition may be accepted for publication in the next issue of ZCP.
Preparation of a paper entitled 'Stress in Bas-Vannetais' to be read
at the Congress of Celtic Studies in Cornwall progressed.

Tadhg O Diishlfine worked on a critical study of European literary
themes and motifs in 1l7th century devotional literature and on the

preparation of an edition of Keating's Eochair Sgiath an Aifrinn.

See also section 6.
Dr. Anders Ahlqvist commenced an investigation of the grammatical

text Auraicept na nEces particularly quotations from Latin grammarians

and other traces of non-native elements in the text. He prepared the
final draft of an article entitled 'A Note on Old Irish ro' which has
been accepted for publication in EEiE XXVI. See also sectiom 6.

Mr. John Armstrong worked on:- (i) the collection of materials for
the final version of his Ph.D. thesis '"Syntax of the VN in 1l7th century
Irish prose'; (ii) a study of the language and metrics of Bardic poetry,
including Irish grammatical tracts and their closer derivatives; (iii)
the texts published by L. MacKenna in BST, with a view to correcting
certain M5. misreadings, improvement and extension of the editor's
commentary, and the search for parallel passages in hitherto unpublished
tracts, The following articles were accepted for publicatiom:= (i)
'Phonological Irregularity in Compound Verbs in the Wurzburg glosses'
(Eriu); (ii) 'Remark on Initial Mutation in Modern Irish' (Linguistic
Inquiry VI, 2).

Dr. Cecile O'Rahilly completed the preparatory work on the Text and
Translation of TBC Recension I and this material was sent to the Printer
in September 1974. Preparation of the Notes and Introduction is now
complete and work has commenced on the Indexes. The following articles
have been accepted for publicatiom in EEE!E=' (i) '"Ferda sin! Ferda
écin!'; (ii) 'On some passages in the O'Curry MS. TBC'. See also
section 6.

M. Louis Paul Nemo (Roparz Hemon) continued to work onm:- (i)

Historical Dictionary of Breton; (ii) Doctrin an Christenion (Middle

Breton text). Final proofs of A Historical Morphology and Syntax of
Breton were checked and passed for press. See also section 6.

Dr. Robert J. Jeffers, who was granted leave of absence from the
Department of Linguistics, Ohio State University, pursued general studies
in Celtic linguistics and philology at the Institute. He investigated
the Indo-European origins of the Celtic verbal moun in conjunction with a

larger research project concerning the hiscory of non-finite verbals im
the Indo-European languages. |
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Dr. Ludwig Bieler, General Editor of Scriptores Latini Hibermiae,
completed the preparation of his edition of the Patrician Texts in the
Book of Armagh. Professor D. A. Binchy and Mr. Fergus Kelly have con-
eributed to this edition. It was suggested that Mr. Kelly should add
a chapter on the language of the Irish texts in the so called Additamenta.
Work on this chapter is now in progress and when completed the wolume

will be ready for press. Preparation of a critical edition by Dr. Gerard gt

MacGinicy, 0.5.B., with introduction, English translation, e_tw

indexes, of the Irish Augustine's De mirabilibus Sacrae Scripturae is in

ol

PTORTEssS,

Mr. Brynley Roberts read revised proofs of thl'--'hmm,.'m,

Notes, Appendix and Indexes of Cyfranc Llud a ﬂm: m tﬂfhr

nrf i 8 mulnrl.p’r.: to th
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Professor Brian O Cuiv delivered a lecture entitled ‘Eachrra
Mhuireadhaigh  Dhélaigh - Fact or Fiction?' ro Cumann Gaelach Choldiste
na Triondide at Trinity College, Dublin, on 14 May 1974. ,ﬁ

Mr. Fergus Kelly lectured to the Botanical Society of Ireland on
"Trees in the Brehon Laws' at Trinity College, Dublin, on 19 October 1994,

Mr. Rolf Baumgarten delivered a lecture entitled 'Early Irish names

Building, Grand Parade, Dublin, on 'Warfare in

6. PUBLICATIONS




Katharine Simms: ” d
The nuhumﬂnf lnuli and l:h n-:-m.e.
Studies XIX, 38-55. s
Anders Ahlgvist:
Notes on 'Case' and Hn:d-l‘nudlr:ll-._ h

Pédraig de Brin: :
A census of the parish of Ferriter, Juu!""jr"_'f

John Windele and Father John Casey: Windele'
'l'ull‘.mrt l.n I.B'Jll. 'I.H.d Tl.-lnﬁ._ L
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II1 - Annual Report of the Governing Board of the School of Theoretical
Physics for the period 1 April - 31 December 1974 adopted at its

meeting on 13 February 1975.
10 STAFF AND SCHOLARS

Emeritus Professors:

Cornelius Lanczos, died 24 June 1974; John L. Synge.

Senior Professors:

Rev. James R. McConmell; Lochlainn S. 0 Raifeartaigh, Director
from 10 January 1972 to 31 December 1974; John T, Lewis.

Visiting Professor: i s
G. A. C. Graham for the acadenic year 1974-7:

» 30 September 1974); W.
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A summer seminar on Current Problems in Particle Physics, in col=-
laboration with University College and Trinity College, was held at
DIAS and TCD from 15 to 19 July. It was attended by approximately
eighteen local physicists and forty-six visitors from abroad. A
decision was taken to hold a similar seminar on Current Problems in

Probability and the Physical Sciences in August 1975,

3. STUDY AND RESEARCH

Professor Lanczos continued his researches in gravitation and
Riemannian space, symmetry and the principles of geometry.

Professor Synge continued work on the Liouville equation as
applied to star clusters. He also studied the possibility of extending
the hypercircle method to mon-linear problems.

Dr. McCrea completed work on the construction of shell sources for
static axially symmetric gravitational fields, and is now preparing
this work for publication.

Dr. Florides worked on a Newtonian analogue of the relativistic
Oppenheimer-Snyder solution.

Professor 0 Raifeartaigh continued his work on unified gauge
theory in collaboration with Dr. Mainland and Mr. Sherry. Some
results on this work were presented at the Marseille Conference om
Group Theory, and a further paper on the subject was accepted for
publication. In September he began work on a new theory of symmetry
called supersymmetry, and he has lectured on this subject at a number
of centres. He also collaborated with Professor Lanczos in making a
tape-recording on Einstein and the theory of relativity, for use in
undergraduate courses, He continued to advise Mr. Sherry on his
doctoral thesis,

Dr. Mainland continued his work on unified gauge theory and
quantization of the minimally interacting spin-3/2 and electromagnetic
fields. He began a study of possible applications of Supersymmetry
in high-energy physics.

Mr. Sherry studied the non-Abelian model using different gauges,
and verified that the divergences of the unitary gauge for fourth order
fermion-fermion scattering cancel. He then examined the charge
renormalization constants of the theory in the two gauges, and verified
that they are equal although the wave function renormalization constants
were different.

Dr. Manoukian has continued his investigation of the stabilicy of
the Adler-Baker-Johnson eigenvalue condition for the fine-structure
constant & in the presence of strong interactions. He has also
investigated the high-energy behaviour of abelian gauge theory and,
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as an application, he has studied virtual photon decay and obtained

explicit high-energy estimates of magnetic form factors.
Dr. Browne continued work commenced previously with Dr. §i_|i'§it_='- '

(Inst. Kidrich, Belgrade) on covariant wave equations. They examined
the algebraic properties of the matrices occurring in the better I:um“
wave equations and alsoe re-examined the representations of the Lorentz
group, using a simple method, and prepared two articles on these |
subjects for publicationm. _
Dr. Garavaglia completed work, in collaboration with Dr. J. Gomatam
(Glasgow Inst. Tech.), on the SchrBdinger equation in helical ‘coordinates

which they had begun last year. Dr. Garavaglia also studied the null-

plane approach to non-linear interactions between electromagnet

quantum fields and prepared a paper on this ﬂlbject‘ v p\i’ﬁli& : ..
Dr. Tchrakian was engaged in the develop - : M :

structing tuvariiat mpticades or v

PRES
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Dr. Solomon continued work on the application of Lhé methods of
Lie algebras to one-dimensional lattice models of thermodynamic systems,
and by these means generalized the X-Y model to a hierarchy of algeb-
raically equivalent, exactly solvable models involving lonmg-range and
many-body forces. He worked also, in collaboration with Dr. Critchley
(Open U.), on a variational solution to the interacting boson problem
as an alternative derivation of the Bogoliubov solution to the super-
fluid problem.

Mr. Coffey worked with Professor Scaife on the solution of some
potential problems for a nom-linear dielectric, and with Professor
Lewis on stochastic differential equatioms.

Dr. Sullivan continued his study of Markov time evolutions of
random fields. Two papers were accepted for publication and a third
submitted. The techniques developed here allowed a unified treatment
of the existence and ergodicity problems and of the individual jump and
coherent=-jump cases. A series of notes on Markov-processes of this
type is in preparation.

Dr. Parravicini worked on the possible extensions of the lknown
theorems of separation and measurable sections in Borel structure,
with the aim of applying these theorems to the EMS group. He is alseo
studying the possibility of implementing Harish-Chandra's represen-
tation theory for semisimple Lie groups.

Dr. Harper continued his work on the application of the unitary
pole expansion for the trinucleon bound and scattering systems. He
redeveloped a method of solution for the scattering case, using Padé
approximants. He commenced work on trinucleon states bound by field
theory generated "one-boson-exchange" potentials.

Dr. Golden attempted to build a theory of rubber friction using
standard polymer models.

Professor Graham worked on the development lné extension of methods
of solution for viscoelastic boundary value problems that involwve
time-dependent regions of space and other complicatioms.

4.  SEMINARS AND REVIEW LECTURES

Review and seminar lectures were held throughout the year, and as
in previous years they were attended by members of staff and students
from Trinity College, Dublin, University College, Dublin, and 5t. Pat-

rick's College, Maynooth, as well as by members of the School of Cosmic
Physics.

The following seminars were given:

Dr. D. Abraham (Oxford): Recent work on the Ising model.
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Professor G. Bluman (British Columbia): Group methods in differencial
equations.

Professor B. Gruber (Wlrzburg): Classical Lie algebras in atomic and
nuclear physics.

pr. J. Cunson (Birmingham): Solving the Green's equations for f‘
field theories.

Dr. K. Hannabus (Oxford): Maslov index and the WKB method.

Dr. H. Hopkins (Kevin St.): Experimental background to nmeutral currents.
Professor J. T. Lewis (DIAS): Dynamical theories of Brownian motiom.
Dr. D. Lyth (Lancaster): Pion photo- and electro-production.

Dr. V. McBrierty (TCD): The NMR of polymers. '

Dr. P. Mac Carthy (Cambridge): Bondi-Metzner-Sachs (EMS) group and
its induced representations.

Dr. C. Nash (Imperial College): Current amplitudes and as)
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VISITORS

For lectures given by Visiting Professors and other Hllltﬂl‘l_.lll

Sections 4 and 6.

pr. D. B. Abraham (Oxford) 20-22 November.

Dr. A. BBhm (Texas) 8-10 April.

Dr. G. Bluman (British Columbia) 18 October.

Professor M. Gell-Mann (California Inst. Tech.) 26 Junme.

Professor B. Gruber (Wlrzburg) 6-25 September. R -

Dr. J. Gunson (Birmingham) 5-6 June. i e
Dr. K. Hannabus (Oxford) 19 Jume.

Professor Mark Kac (Rockefeller) 22 November.
Dr. D. Lyth (Lancaster) 30 April - 2 May.
Dr. P. MacCarthy (Cambridge) 4-7 December. ;:"1- A g
Dr. C. Nash (Imperial College) 9 October. : '.,..ﬁr"'
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Professor M. Hayes (UCD): Enmergy propagatiom in solids.
Dr. S. Vernon (UCC): On power series with nmon-negative coefficients.

Dr. D. Lewis (UCD): Forms over real algebras.
Dr. S. Sen (TCD): Large transverse momenta phenomena.

WORKING SEMINAR

A Working Seminar on Current Problems in Particle Physics was held,

in collaboration with University College and Trinity College, from 15
to 19 July 1974. There were 46 participants from abroad, and 18 local
participants. The programme included five courses of three lectures
each and a number of voluntary fifteen-minute talks. The mml wer

T. Appelquist (Harvard): Developments in unified gauge
K. Johnson (MIT): Extended hadron models.
D. Gross (Princeton): Asymptotic freedom and . ;

S. Coleman (Harvard):

Polkinghomne (Cambridge):

J
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Dr. Solomon presented a paper on "Three novel lppliﬂtiml ‘ﬂl‘ Lie

algebra" to the Third International Colloquium on Group _
Methods in Physics at Marseille, in June, and gave a talk to tl- York
University Mathematics Seminar on "Algebraic approach to superfluidicy”
in October.

Professor McConnell attended in August the Intermmatiomal Congress
of Mathematicians at Vancouver, giving a talk on Schur functions. He
visited the physics department of the ﬂniﬂtﬂtr of Iilbifﬁ!, Iﬁ\pt_,
in September and gave a seminar on the use of group theory in physics.
He attended the Congress on Cultural Collaboration between tlu l:umui.n
of the European Community held in Rome in October, Iutn._ ' :
chairman of the working party on scientific research and ml paper
on scientific research in Ireland. -

Professor Lewis attended the Science Research e
on "Functional Integration” in London 2-4 April, and delivered an
invited lecture. He gave seminars on his work at the m 2
Nottingham, Oxford, Warwick, and at Bedford Cc
the invited speaker at the meeting in E
Mathematics Collogquium.
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#Studies in numerical analysis. Presented to Prof. Lanczos for
his 80th birthday. Edited by B. K. P. Scaife. Academic
Press, 1974. i i

(2) Contributions to periodicals and other publications:

Published:

J. L. Synge: 2
*Anti-Compton scattering. Proc. R.I.A. 'ML (HH], ﬂ'—ﬂ.

*The hypercircle method. Studies in l_:iﬂ.l Analysis.
Academic Press, 1974, 201-217.

ki :t:c&im-u.

*Ih‘l'.t!.pl.l.uttﬂn of Schur functions.
Mathematicians, Vancouver, 1974, lhl:mt-*uf*ﬁ_ﬁ

p-179.

- *Critical Notice of "The Rules of the
nun on models in -cbnll:h :huhl:"
Tavistock h.tr{i.um. 1972. Phil.
- 223-2%6. .

= 1&! m .L l..allecﬂﬁmla'}'
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L. 6 Raifeartaigh & U. H. Niederer:

Realizations of the unitary representations of the inmhe
space-time groups. II. Covariant realisations of the !nnm“{
group. Fort.d.Phys. 22 ﬁ!?‘f, _‘!_'_1-5?

B. Mainland:
Poincaré generators for the free spin 3/2 field. Proc.R.1.A.

74A (1974), 87-90. el S

B. Mainland & L. § Raifeartaigh: o
Derivation of unified gauge theory from a :mr.!._l.ud -l‘.n‘l.-l

principle. Nuovo Cim.Lett. 10 (1974), 733-36. NE———
g g } L,

. B. Mainland, L. 0 Raifeartaigh & T. N. Sherry:

Point transformations and remormalization in the nﬂ.nrj‘*m
Nuclear Phys. 79B (1974), 503-25. el

3 bzsdolel 3 .9

B. Mainland & L. O Raifeartaigh:

Postscript to Nijmegen talk on unified gnp
jrd Internat. Coll. on Group Theoretical Me '
Marseille, June 1974. Univ. Nijmegen Fac. hi. Wﬂ-

o

E. B. Manoukian: p kil 1 s T m*mm et

#Stability of the eigenvalue condi
constant a@ and short-distance behaviour
I. Phys.Rev. lOD (1974), 1883-94.

*do., IT. ibid. 1894-1901. ..n.... ’

D. H. Tchrakian:

On the .ppu.utin of u.;‘lii:‘*' iﬁk
msf.lwt},i-_ - :




the Press:

Lanczos:
Symmetry and the principles of geometry.
Calgary, August 1974,

L. Synge:
Note on a paper by Anderson and Arthurs. Qunt.&.hpl.!lﬁf} :

R. McConnell: :
Problems of scientific research in Ireland.
Icaliana. R
Critical Notice: Fields of Force: the devel

view from Faraday to Einstein, by W. Berkson,
Plﬂl. 1974, Phl-l El:lld‘hh il

Point t:nlfunql:tgu
{nr non-ihl;in ﬁddg




(3) Research Reports: -

DIAS-TP-13:

1é&:

15:

16:

L7

G. B. Mainland, L. 0 Raifeartaigh & T. N. Sherry: Point
transformations and renormalization in the unitary gauge.

J. L. Synge: An astrophysical model.

G. B. Mainland & L. 0 Raifeartaigh: Derivation of unified
guage theory from a generalized minimal principle.

R. Acharya & Z. Horvath: Absence of free ql.l.tll in a
finite four-dimensional field theory. - '

G. B. Mainland & L. § Raifeartaigh: Point transfor-
mations and renormalization in the unitary m for
non-Abelian fields. _
. 0'Connor: A central limit th-nr- !nr Eh 45K Bl
dl.lurdtnd harmonic chain. } wivg, TiL5

C. Lanczos: Symmetry and the principles of niu-r:rr
W. G. Sullivan: A ul.ﬂ.-ﬁ uin:lnu l_li u:pdiﬁ m
- =

for Markov evolution of random fields

G. B. Mainland & L. 0 mfll.ru:l;l
gauge theory.

T !. L-uilﬁ!.u.ﬂ...- 0

¥ el gl -2 P

D. Tchrakian: Construction of covar
m—mm&ﬁ:ﬂgﬂmﬁ




DIAS-TP-35:

36:

-

J. T. Lewis & J. Pulé: The free boson gas in a rotating
bucket.

J. T. Lewis & P. N. Sisson: A Fermi algebra for the Ising
model on an infinite lattice.

J. R. McConnell: Problems of scientific research in
Ireland.

P. N. Sisson: An extension of the method of Kaufmann for
the transfer matrix in the two-dimensional Ising model.

L. 6 Raifeartaigh: Spontaneous breakdown of internal
symmetry in internal symmetry & n.q-rq-l‘:rg

W. G. Sullivan: Processes with i.n!inm:dl.j-u; M
particles.

J. R. McConnell: sevivinte 'ﬂl‘ilﬁbtimrw EXG
r.mntr:l.ln. o

ol
i

1.. 0 Raifeartaigh: Weight disgrams for

I. H. Critchley: On the nuhi.ﬁu a!'"tlr

potential.
J. T. Lewis: mutlu ll!ﬂd

1' 'P#'.-f‘-n.' i

45: R. "l*mt'e‘udi.&_




12. LIBRARY

Tt .
The library continued to expand and now contains lwrnn':hmy
9,000 items, of which approximately 4,000 are textbooks. Dll'hlw

year the holdings of periodicals were scrutinized with regard to
greatest needs, availability elsewhere in nuum, and :nlt;

number of subscriptions were dropped, some reluctnﬂy, nﬁ a _.11
number of essential new subscriptions taken out. ﬂul.d--llnn t'nr :I-
use of the library by members of :h: Scheool , -nl hy nu'l'_ 8 W

library was sought in libraries at h_u and lhmd -d ﬁr

*.-E i Jlr--_f

0 i+ i nd Prnfinurl ;
of the 't:ﬁnn: using Eh‘ui :
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IV - Annual Report of the Govern Board of the School of Cosmic cs
for the period 1 April - 31 December 1974 adopted at its meet on

19 March 1975.

Astronomy Section

1.  STAFF AND SCHOLARS

Senior Professor:
P. A. Wayman.
Professor:

T. Kiang.

Research Assistants: il

I. Elliott; P. B. Byme (from 1 October 1974).
imental Officer:

o i i b

B. D. Jordan.
Research Associate:
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cepheid variables in the LMC I region of the Large Magellanic Cloud
have been brought to the stage of final reduction from 'Galaxy'
brightness measure to magnitude. A comprehensive least-squares

fitting procedure shows that the systematic accuracy of the measures

is indicated by mean "photographic-photoelectric" differences of

around 0.08 magnitude. A similar figure applies to the mean accidental
error of a single photometric measurement. Correction for the effect
of background fog has been incorporated semi-empirically. Probelms

in identification of the non-standard stars have been resolved as far
as possible, but it is found that some measurements have to be rejected
because of unexplained errors during the automatic measuring !-m!*
on 'Galaxy' machine. W, “"'Jihhriﬁm
SRS Ny
Cepheid Variables: P. A. Wayman. .

now at Armagh Observatory, and a complete descrip
publication. Similar work for the Hﬂlﬁlil‘l.lr
still in preparation. One important r 1
reporl:ﬂl’ 'pt’ﬂ‘l.bd:'ly is I:I!Id"ft'.'h:“"l.

with r.m.s. residual as 1
usually be fitted bet! L




T

magnetic variable stars and among these and other stars no evidence is

found for the existence of a low-obliquity group. Further generaliza-
tion for the position and orientation of the dipole produces a six-
parameter model and this has been applied so as to provide an explana-
cion for at least two previously intractable magnetic stars.

Statistical Astronomy: T. Kiang.

Work has continued, on a new basis, concerning the probability of
a multiple system of specified multiplicity and angular size arising
from a random distribution of a given number of points on a sphere.
A rigorous expression for such probability in the form of a series with
alternating sign has been found. With reference even to the first
term of such a series, there appear to be errors in the classical fﬂ!.-*
lae of Michell (1767) and F. G. W. Struve (1827). It is :
tageous to abandon the traditional way of defining a mult
by a circular area, and to use h!tm_g-m‘_w_ﬂ
orientation, for, with this re-definition, simple am

I -L1C 1T = tions

e - —
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— i ) N
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The system has been returned to Dublin for completion of the photo-

metrie channels and improvements to the filter positiom control.
Repairs to part of the electromic equipment of the 60-inch tele-

scope at Boyden Observatory were carried out in September. |

Computer Imstallation: 1. Elliott.

The IBM 1620 computer was removed on 8 April, having been
purchased for instructional purposes.

Equipment added to the installation during the period of the
Report includes a Nova 2/10 Processor with 16K core store and an ADDS
580 visual display unit. Hardware for connection of four peripherals
to either processor (Nova 2/10 or Nova 1220) has been pﬂﬂi‘.ﬁ .T'ii];i.-*“
visual display unit permits non-printed operation at a buﬁwu;"ﬁ hans
2400 instead of teletype speed of 110. S

Use of Cartrifile now includes subroutines ulldw o
programming. Choice of BASIC programmes is .wlﬂlh e to ﬂ‘l.t a

variety of users' tewtruml:l. l‘t:l.l.lt:lﬂ hl.' using
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observational work at hjilen Observatory, for the whole period of
existence of the School. He worked throughout this time in close
association with the Astronomical Section of the School. Dr. Lindsay
played a leading part in the discussions which led to the re-opening
of Dunsink Observatory as part of the Dublin Institute for Advanced

Studies; also in determining the agreement to construct the ADH
telescope and the setting-up of the Boyden Observatory Council. He
strove for many years to encourage observational work in the Snuthn-n

Hemisphere. His other main interest was the sl:i-llltinn n! pol

interest in astronomy in Ireland Im:h :h:ough r.b.: : ri

T -e e _
and the Hall of lltrﬂuhj’ that now hnn hi.:,n-_l__-..”_ l,'rhvn:wn;-;t

FEREE " e
and advice will be greatly missed.

W 1"": { .'.*‘u
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Six seminars were held at Dunsink Observatory during the R
period, including visiting speakers as follows: ' :

pr. G. K. Miley (Leiden), 30 April

Conference on "Positions and Structures of
'ulﬂle'dl" in April at the Royal Gr avich
suﬁ:&*‘ba!‘.ng pmﬂﬂtd Iry Profess

Fﬂh"‘* # E ol
mrunnll'l;-m visited
~in October and the Royal G




Cosmic Ray Section

1. STAFF AND SCHOLARS

Senior Professor:

c. 6 Ceallaigh, Director of the School.
Professor:

K. Imaeda.
Assistant Professors:

D. 0'Sullivan; A. Thompson.

Research Assistant:

¥. V. Rao.

Experimental Officer:

J. Dal

2%
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The ammonia scanning and cylinder scanning of Lexan from the
Cokato and Mississippi flights was completed. In addition, the
nuclear emulsion from these flights was optically scanned for ultra-
heavy candidates which were then followed on into Lexan. It should
be noted that all stopping nmuclei located during the optical emulsion
scan were also found independently by the ammonia Lexan scan. A
total of 74 transiron candidates were found in the DIAS halves of the
Cokato and Mississippi stacks and of these 34 were found to have
z 2130. Selective etching of the relevant Lexan and all measurements
have been completed and analysis is in progress. Approximately 500 Fe
group nuclei were located and measured in order to calibrate the Lexan
from the Cokato and Mississippi flights.

A new stack was constructed during June/July/August 1974 and
exposed in September 1974, The stack profile consisted of 150 sheets
of 250 wum Lexan Polycarbonate with one layer of 200 gm Ilford G5
nuclear emulsion at the top and a second layer of emulsion between
Lexan sheets number 50 and 51. The stack was built as a set of six
large modules having a total weight of 420 lbs. A modified module
design was employed which gave improved thermal insulation and greater
strength without an increase in weight. The total thickness of
detecting material in the stack was 4.8 gm.l"mz Lexan equivalent at
300 Mev/Mucleon,

The stack was launched from Sioux Falls, South Dakota, on 15th
September 1974, using a Raven 11.1 Mcf balloon made from X-124 film.
The launch was excellent and the balloon performed very well, reaching
ceiling without incident. However, an unexpected and persistent fasc
easterly air stream made it necessary to cut down the payload after 46
hours in order to prevent it from passing over the Pacific seaboard.
The mean atmospheric overburden was 4.0 mbars and the gondola was
recovered, completely undamaged, from a region of sand and sage brush
in a mountainous area near Cherry Creek, Nevada.

While the DIAS 11.1 Mcf balloon was aloft, a Bristol University
20.5 Mcf Winzen balloon was launched. However, this balloon failed
catastrophically when it was released from the launching spool. The
Bristol group then purchased another balloon, a Winzen 20.9 Mcf model
which was 400 1bs heavier than the balloon which failed. The new
balloon was used for a joint Bristol-DIAS flight and was launched on
2ind September 1974. The DIAS modules from the first flight were
recovered in time to allow one of them to be reflown with the unexposed
modules. The joint flight was extremely successful. The balloon
remained at ceiling for 122 hours and this broke the world flight
endurance record by a wide margin. The mean atmospheric overburden ?
was 3.8 mbars and the gondola was recovered undamaged from the Chippewa
river at Eau Claire, Wisconsin which is only 200 miles east of Sioux Falls.



it o o sl il

Iron Isotope Work
During the year a total area of about 25 square metres of Lexan

from the Cokato and Mississippi stacks was processed using a high

precision etching technique. About 400 Fe group events were located

and measured as a test sample, in order to judge the practicability of

resolving Fe isotopes. The initial results were sufficiently encou-

raging to justify the continuation of this project, the ultimate
objective of which is to obtain information concerning the relative
abundances of the Fe group isotopes produced in nucleosynthesis. At
present, this is a matter of considerable interest and controversy.

Study of the Production of Heavy Nuclear Fr ts in H Eners
Proton Interactioms.

The UV system which was developed for enhancing the "latent

images" of tracks in Lexan and enabling double parameter measuremen
=+ -UI-
to be made (for details, see Annual Report l!‘?}-?ﬂ has m,_“'

system a '—Pl' ﬂf-. ~ :'rﬂ.'!‘-'.--ﬁ-.“! .!r.-a-_-ne_...ﬁ vents
measured. it
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application of quaternions and hypercomplex numbers to the theory of
relativity, electrodynamics, elementary particles and high energy
nuclear interactions. A difficulty arises from the non-commutativity
of a quaternion variable to express physical quantities. However, by
introducing regular functions of a quaternion variable as has been done
by a Swiss mathematician, R. Fueter, and those of a complex quaternion
variable it appears reasonable to expect that the main difficulty in
the application of quaternions to the theory of electromagnetic field,
electromagnetic interactions and many particle collisions ﬁy"h"'m
come. The formulation shows promise in dealing with Lurm: erlw.r

formatiens, electrodynamics and very high energy nuclear intera

¥. V. Rao.

Recent accelerator npﬂ:i-nl:'s_ !un

lab na:gu-, 'l‘h'l.: l.nm:u_.gg m pnd;_;lc:d ur‘l.:l.!:l.'.
cosmic .l.' ﬂlﬂ that ll:ln n,ggu‘:l ‘that
e — . —

mu up to 2 x D Ge', :
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composition of the primary flux is assumed to be iron. The shape of
the energy spectrum at high energies is of great astrophysical signifi-
cance and any discussion of the structure of the primary cnmr.; ray
spectrum at these energies must take into account the effect of

increasing cross section.

3. WORKSHOF AND TECHNWICAL DEVELOPMENT - J. Daly.

Throughout the year there was continued maintenance of the
chemical etching apparatus. Modifications have been i.nnnrpntll:ld
prevent catastrophic increase in temperature in the event of br
of the controlling mechanism. This has prowed successful.
addition, there was increased maintenance nl the ﬁpl:'lul nil
equipment used within the myu}un. _ ' '

lﬂ.l:h :h help of th- l:-r.hninl. staff,
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5. EXTERNAL ACTIVITIES, CONFERENCES, MEETINGS

Croupe de Liaison Fusion he attended meetings at Ilpn,ﬂ,}tul._,_l‘y
June 1974), Erice, Sicily, (September 1974) and Brussels (
and 18th December 1974). As a member of the Hlj'lltl l:ll
of CERN he attended meetings at Geneva on 25th June and 6th D

1974,

 Professor Imaeda attended ﬂp ﬂml'l': nce
Energies held at Westfield t:ul.'l.ﬂly
September 1974.

Collaboration with




C. Geophysics Section

1. STAFF AND SCHOLARS

Senior Professor:
T. Murphy.
- Vacant

Assistant Professor:

D. G. G. Young (to 31 May 1974).

Research Assistant:

 Vacant

Senior Technical Assisrant

T. J. Morley (to 2 June 1974)

(':f"'_e f’."}“g(."_’".“ﬁ_i'&“v logical Survey)
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a summer scholar, but no other suitable candidates

as Scholars.

2. RESEARCH WORK

(a) Gravity:

A brief survey was made by Dr. Young and Miss Ryan in the
Monasterevin area following a geochemical and gravity survey carried
out by a commercial prospecting company. The combined results com-
firmed our earlier geological interpretation of this district that the
phenomenon associated with the decomposition of limestone -qgg;dﬂﬂ
widespread. Some prospection drilling was carried out which partly
bore out this interpretation and further le?.ﬁh

Due to printing difficulties the coloured contour 'l.'.'l:l.tr Ilp on
the scale of 1:750 000 was delayed in puhlluu.m but eventually vas
produced lltl.lflctﬂril]". el e el *M

(b) Magnetics: i4
An l:tplnﬂl:ﬁr; su L_..I'H .
S s

gk
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conclusion that intrusives of Tertiary age must occur ;ltw ﬂiii'

have ever been recognised in this part of Ireland.

Dr. Riddihough working with magnetic data collected by the United
States Naval Oceanographic Office, a copy of which is lodged with the
Geological Survey, produced a map of the Total Magnetic _Hilli unl:uf
Ireland and this forms the basis of a Bulletin now in press. A

(c) Meteorology:

Routine observations of the meteorological
throughout the year, the lur:qrqhic nr.ﬂrd: t:
published.

(d) Seis lo

more up-to-date lub.n-h' ml
ll.l.lln.ti.ng -
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The subsequent results of palaecomagnetic studies on these rocks show
unique pole positions for the Lower and Upper Devonian at 208, 150E
and 24N, 158E respectively. The Middle Devonian rocks sampled did
not give interpretative results.

From a comparison of these pole positions with those from Silurian
and Carboniferous rocks, the ancient pole appears to have remained more
or less stationary from at least Upper Silurian (a pole for this age
has been tentatively established in the present work) to Lower Devonian
times and in possibly Mid-Devonian times moved to its Upper Devonian
position. This was followed by a movement to its Lower Carboniferous
position at the end of the Devonian.

These apparent movements of the ancient pole are encouraging and

should enhance dating processes for rocks of these ages.

3. LECTURES AND FIELD EXERCISES

The series of eight weekly lectures on geophysics for geological
students from the Universities was given during Michaelmas term.
Students from both Dublin Colleges and one from University College,
Cork, attended. The numbers were up to forty-five which was abnor-
mally high because changes in Trinity College curriculum enabled two
classes to attend.

The field geological exercise for Trinity College students took
place in Co. Mayo and a very good example of Spontaneous Polarisation
produced by graphite was demonstrated. Dr. Robinson of the Geological
Survey demonstrated the use of a hammer refraction seismics.

4, PUBLICATIONS

(a) Published:

P. Morris-

A Tertiary Dyke System in South-West Ireland. Proc. R.I.A., 74B,
No.13, 179-184, 1974.

D. 6. G. Young and R. J. Bailey:

An interpretation of some magnetic data off the west coast of
Ireland. Geological Journal, 9, Pr.2, 137-146, 1974,

Gravity Anomaly Map of Ireland. Communications of the Dublin
Institute for Advanced Studies, Series D, No.32.

(b) In Press:

D. Howard:
Deep seated igneous intrusives in Co. Kerry, Ireland. Proc.R.I.A.
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