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School of Celtic Studies

The year saw the death of Rev. Padraig 6 séilleabhdin, 0.F.M., who
as Assistant Professor had been a most devoted research-worker, the
retirement of Professor D. A. Binchy, who had been a Semior Professor
since 1949, the appointment of Professor James Carney as Senior Professor
and of Rolf Baumgarten as Assistant Professor, and the additiom of
new members to the Governing Board for the quinquennium 1975-1
of the first acts of the new Governing Board was to establis
to consider what special steps might be taken by the School,
junction with university institutions, to advance the study

 Research work continued in a wide variety of f
years, and there was some improvement in the progre
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School of Cosmic Physics

Astronomy Section:

Photographic light curves have been derived for 175 variable stars
(LMC I region), mostly cepheid wvariables, in U,B,V, R. This work com-

pletes the basic reduction of material on Magellanic Cloud variable stars

commenced in 1966,

Using various data, distant blue stars have been investigated so as
to give information on galactic structure and the density-wave theory

of spiral arms.

Investigations of X-ray sources, magnetic variable stars, and the
luminosity function of galaxies has continued. Instrumental develop-
ments included preparation for observing asteroid infrared b-d.;htini

Computer Section: The dual-CPU Data General computer i
was improved greatly by the addition of a moving-head disk wu
rack mounting te enable flexible np-r.:l.m for two users.

Cosmic Ray Section:
The main lines of research included :Eun:hg'- i

composition and H.'I,E‘lﬂ spectra of hem m-!..
mﬂl; n!m d : ves!

» _ m hﬁn&’r‘i i
i‘51"7._ essed and scanned. Several hundre
hdq tﬂfhﬂs. were lli'gjtﬂﬁd to ana
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I - Constitution of the Council of the Institute and of the
of the three Constituent Schools on the 3lst December 1975.

1. THE COUNCIL OF THE INSTITUTE

Chairman:

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

Ex-0fficio Members:

Thomas Murphy, M.D., D.P.H., B.Sc.Pub.H., President, University
College, Dublin; Francis S. L. Lyons, M.A., Ph.D., Litt.D., F.B.A
‘Provost, Trinity College, Dublin; David Greene, M.A., President,
Royal Irish Academy. ' F o LT

Members appointed by the Governing Boards of Comstitue

Professor Brian 6 Cufv, M.A., D.Litt.; T. K. Whitake
Professor J. T. Lewis, B.Sc., Ph.D.; Dr. A. J. McConnell, M.
Professor T. Murphy, D.Se.; sor E.
ol . '.b:..;.i'.]"..m' j..




4.  COVERNING BOARD OF THE SCHOOL OF COSMIC PHYSICS

o

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

#

Senior Professors:

Cormac O Ceallaigh, M.Sc., Ph.D.;
Arthur 'h!llﬂr. Iﬁu'ﬂ- § valiie

Appointed Il-h:r.
#m?‘“ln AI hﬂ. "-sﬂ- »

. Patrick Nolan, Ph.D., D.Sc ;-'
mu, M.A., M.Sc., Ph.D., n.an,»:ﬂ;:.n.

'.uu ah m"
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11 - Annual Report of the Governing Board of the School of Celtic Studies for

Annual Report of the Governing Board of TA€ oC7°° - o —— -
the year ended 3l December 1975 adopted at its meeting on 4 May 1976 .

STAFF, SCHOLARS AND EXTERN RESEARCH WORKERS

Senior Professors:

David Greene, Director of the School to 30 September 1975
A. Binchy (retired 3 June 1975); Brian 0 Cufv, Direct:
School from 1 October 1975; James Carney (appointed 1

Professors:

James P. Carney (to 30 June 1975); Breanddn 0 Buachalla.

Assistant Professors:

Rev. Pédraig O Sdilleabhdin, 0.F.M. (died 11 March 1975
de Brin; Fergus Kelly; Rolf Baumgarten (appointed 1 Au

1i":I.:I.I: g hmrcll Associate:

Joan N. Radner (October 1975 - December 1975).
_ s (Pare-tine); e
5. Nessa Doram; Mrs. Ame 0'St

e =
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promotion of Rolf Baumgarten. No expansion of the staff has been allowed,
nor has it been found possible to make even preliminary arrangements for
the appointment of a Visiting Professor. It is several years now since
the urgent need for an additional clerk was pointed out, and the situation
is getting progressively worse with the growing volume of work in con-
nection with publications. In another area, too, the School suffered
a severe set-back when, at a very late date, the Director was informed
that the Department of Education would not make funds available as it
had done on previous occasions for study-grants to students attending
the Summer School. Were it not for a most generous donatiom from a
private source the Summer School would probably have had to be abandoned.

‘The progress of publications improved during the year and in all
twenty-four volumes were published, eighteen of which were mﬁ
reprints. However, the increases in charges lﬂ‘r printing have
immensely to the difficulties of publication. @

Following the appointment of mmmm '
quenium 1975-80 a committee of the Board was establi |
what special steps might be taken by the Enhun‘.lr-"*"
wiv-mwmﬂnm to advance the study of

SR 1:“".- T R .'I-:... i i i - g Wu'-'l

il f—"w"
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been working prior to his final illness, were fully revised. The fol-
lowing articles were accepted for publication: (i) 'Three Middle Irish
Poems' and (ii) 'Iwo Notes' (Eigse); (iii) 'An Elegy on Art Og O Néill"
(Seanchas Ard Mhaca). See also sections 4, 5, 7 and 8.

Professor James Carney did some general research into early Irish
literature. A book on this subject is in course of preparation. An
article entitled 'The earliest Bran Material' was accepted for publica-
tion in a Festschrift to be presented to Ludwig Bieler. See also
sections &4, 5, 7 and 8.

Professor Breandin O Buachalla continued his survey of sources for
the history of Irish in Ulster and completed a study cf N{ and cha in
Ulster Irish. An article entitled 'Néta{ ar Chaeilge an Tuaiscirt'
was accepted for publication im E_[-_\_‘._- See also sections 3, &, 5--ﬂd 8.

Rev. Padraig O Sdilleabhdin, 0.F.M. excerpted some works for u-

Dictionary of Early Modern Irish and worked on the 'I'mhtltrw' u tht
McGrath's edition of W II up to the time of
deach on 11 March 1975.

'Pddraig de Brin worked on a catalogue of Irish
Cambridge (in association with Miire Herbert) and on the j
Piaras Féirtéar. An article entitled 'Irish
mﬁll',' - Addendum' lllllnr.uptud for wﬂiﬂ% n
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with the manuscript and is being prepared for publication. See also : A

section 7.
Dr. Joan N. Radner, who worked in the School while on leave of r-.i
]
-;

absence from the Literature Department of The American University,
Washington, D.C., completed the preparation of text, translation,
preface, commentary and indexes of an edition of Fragmentary Annals

of Ireland from Brussels MS. 5301-5320, with the assistance of the ik i
Senior Professors of the Institute. She worked on an English trans- ,;"

lation of Scéal Cano meic Gartndin and began work on an edition and
translation of Mionanndla from Eg. 1782 and on a study of the poetry
and saga material relating to the S{l nAeda Sléine.
Miss Katharine Simms completed the final draft of a Ph.D. thesis

entitled 'Gaelic Lordships in Ulster in the later Middle .&lll'lul:'.g;lu
presented to the Medieval History Department at Trinity Mmm
She assisted Professor O Cuiv in compiling an index to the :
sources of bardic poetry. See also sections 7 and 8.

lllc-j.i.ngu' which was npupmd :ln’.r publml:&l.m in

Liam Breatnach continued his work om an nﬂtm

~ text Tochmarc Ldaine ocus Aided Athairni. An article
‘Suffixed Pronouns in Early Irish' was accepted for p



work was done on Classical Modern Irish grammar and metrics. The fol-
lowing article was accepted for publication in Eriu XXVII: 'Phomological

Irregularity in Compound Verb Forms in the Wlrzburg Glosses'. See

also sections 7 and 8.
Miss Kay Muhr commenced work on an edition, with commentary, of the

various versions of the origin-legend of Lough Neagh and continued work
for Ph.D. thesis (University of Edinburgh) on style in Gaelic traditional
narrative literature. See also sectiom 7.

P4draig 6 Ciardha worked on the manuscript and published sources of
the poetry of Toirdhealbhach  Cearbhalldin. He investigated some
published catalogues of manuscripts and some uncatalogued manuscripts in
the National Library of Ireland. '

Liam 0 Murchi worked on the 18th century poem 'Céirt an Mheadhén
Oidhche' with a view to producing a definitive text. A list nf:ﬁ:hﬁ
mately one hundred manuscript copies of the pu-, heludin'
circumstantial evidence suggests to have been written "Hrtlu

progressing. A study of the gemeral social and literary

- the poem has been undertaken with a view to incorporating it i

Dr. Cecile \D"llhl.‘l.lg checked p‘:ﬂﬂ!l
!rmll:dn of her edition of 1 F




Mr. Brynley Roberts checked final proofs of his edition of Cyfranc
Lludd a Llefelys which was published in June 1975 as Volume VII in the
Medieval and Modern Welsh Series.

Rev. Fearghal Mac Raghnaill, O.F.M. checked revised proofs of the
Text of his edition of 6 hEédhusa's Teagasg Crfosduidhe which is to be
published as Volume XI of Scribhinni Gaeilge na mBrithar Mionir. First
proofs of Notes, Vocabulary and Indexes were checked and returned for

revise,

Rev. Martin McNamara, M.S.C. checked revised proofs of _M
in the Irish Church which was published in Jume 1975.

Tomés 6 Cathasaigh read revised proofs of The Heroic Biograj
Cormac Mac Airt. Preparation of the Index progressed. e 1

Mr. Ronald Black continued his work of cataloguing the M :
manuscripes in the National I.-I‘.bﬂry of Seotland.. ‘neu'_"'" i
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5. SUMMER SCHOOL

A Summer School in Irish Language and Literature was held at m g
Institute from 7 to 25 July 1975, under the direction of Professor

Breandén O Buachalla.
The courses included lectures on Old Irish (David Greene l.ll.d Fergus

Kelly); The historical development of Irish (David Greeme); Irish
history and Irish law (D. A. Binchy); Irish Folklore (K. er);
Modern Irish (Michefl § Siadhail and Breandén 0 Buachalla);

Irish (Brian § Cufv); Irish literature (James Carney and B:

Buachalla).

seas:- Britain 22; Canada 1; Denmark 2; Eﬂlﬂp};

‘Netherlands 2; Sweden 4; U.S.A. 15.

Twenty-five overseas .mdmts were llu:rhd
n.luk from £30 to £110. Funds were not made
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*Makers and Forgers' at University College, Cardiff on 7 March
May 1975 he gave a discourse to the Royal Irish Academy on 'Foc
na Nua-Ghaeilge'.

Professor James Camey delivered the following lectures:- (i
Gaelic Tradition' (School of Irish Studies, Dublin) 24 January 197
(1i) 'The Date and Invention of Ogham' (Cumann Arsufochta, Univers
College, Cork)9 December 1975.

Mr. Fergus Kelly lectured on 'Early Irish Agriculture and Husb
to the Medieval Society, Dublin, on 15 January 1975.

Mr. Rolf Baumgarten attended the 12th International Congress of
Onomastic Sciences, held at Bern from 25 to 28 August 19?5.

Miss Katharine Simms delivered the following lectures:=- fﬂl "The
Pattern of Gaelic Settlement' (to 2nd year History and anm
at University College, Dublin) on 14 April 1975; (ii) "ﬁnll'.“:l.i_i;-;-d.
feasting in Gaelic Ireland' (to the Royal Society of Antiquaries of

Ireland, muu} on 24 April 1975; (iii) 'The claim ﬂ ‘the
1] lklln-'ll Ehhfi to the mtlnrdlhfp n! mﬁwﬁ&% ig:
Sligo) on 27 September 1975. g

Dr. Anders Ahlqvist attended the Visigothic Collog
Univereity College, Dublin from 14 to 17 May 1 '
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The Impact of the Scandinavian Invasions on the Celtic Speaking !'uplu

c. 800-1100 A.D. (reprinted from The Proceedings of the

Congress of Celtic Studies, Dublin, July 1959, with new
the Editor, Brian D Culv). PP-V “pp.v + 132. Price £1.80.
(b) Books published outside the Institute:

David Greene:

Makers and Forgers: the G. J. Williams Memorial Lecture.
Published by University of Wales Pl.'ﬂll, Cardiff, 1975.

Eriu XXVI. Published by the Royal Irish Academy and ndi.l:ed by

David Greene and Proinsias Hlu: Eul:

Brian O Cufv: .

Eigse XV, Part iv. h‘hlhhld by the National mmﬂtp‘
Treland and edited by Brian O Cuiv. el

Breandén 0 Buachalla:

SIRIPIF L PR S R S PR



Brian O Cufv:
A Sixteenth-century Political Poem. [Eigse XV, 261-76.

A Mark of Gold. ibid, 333-44,
Three Middle-Irish Poems. in XvVi, 1-=17.

James Carney:
The Invention of the Ogom Cypher. Eriu XXVI, 53-65.

Pédraig de Brin:

.-.:.snm Gaeilge 6u Tochar. ibid. 136-74.

'I'I'l‘lnl Kelly: .
ﬂwrn&m Eriu XXVI, 66-98.

W

""’iu"ﬁ'hi"‘ % i et st
S — mﬂﬁmm&memuf 4 %ﬁﬂ :

“aﬁh- ‘Oﬂ"-# o st TR
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[I1 - Annual Report of the Coverning Board of the School of Theoretical 1y
for the year ended 31 December Fi
1976.

1.  STAFF AND SCHOLARS

Emeritus Professor:

John L. Synge.
Senior Professors:

John T. Lewis, Director from 1 January 1975;
Lochlainn S. 5 Raifearcaigh. : : -

Visiting Professors:

M’&@W . College

g e P
P 12 B ahe ’ =
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The following lectures were givenm at the Institute:

Professor I. N. Sneddon (Glasgow): Arthur Conway and the equations of
mathematical physics.

Professor R. Penrose (Oxford): Conway's contour integration and recent
developments in relativity.

Professor W. B. Bonnor (Queen Elizabeth College, London): The equations
of motion for a radiating particle.

The following lectures were given at UCD:

Professor D. J. Bradley (Imperial College, London): Non-linear optics
with atoms.

Professor T. E. Nevin (UCD): The scientific era of A. W. Conway.

3. STUDY AND RESEARCH

between the hypercircle method and other methods of
boundary value problems; and with Professor G. V. R
problem of the maximum number of collisions of elastic
&“nlnpl.i a -iwl.- proof JEM‘E'S thun:- ior




T

by radiative corrections. This result led to work on the effective

potential for any kind of quantized field, and this work is still in

Progress.
Professor Sullivan continued his study of Markov processes associa-

ted with infinite particle systems of the lattice type. He gave a
series of lectures in the spring term and these formed the basis for a
monograph which has now appeared in the Communications of DIAS. This
work led Dr. Sullivan on to his present study of certain problems
regarding specific information gain.

Professor Graham worked on the solution of viscoelastic hmﬁr;-

problems.

. McCrea completed some work on static l:llll;- i
tational fields with shell sources; ; y
publication. He is now applying Synge' --m to

spherical bodies with comparable mass and qa_h
has examined the case ¢£ a &nmn&#gﬁm
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field theory at various fixed points.
From January to September Dr. Browne worked on supersymmetry, mainly

ln- collaboration with Professor (] Raifeartaigh and Dr. Sherry. He also
completed work, commenced earlier in collaboration with Professor L.
Staunton, on an analysis of the classical limit of certain quantum
theories and prepared the work for publication. Dr. Browne also com-
pleted work, commenced earlier in collaboration with Dr. Dj. 51_1.;&1_,
on the Lorentz group and this work also was prepared for publicationm.
From October Dr. Browne has been collaborating with Professor V.
McBrierty on a new method for handling nuclear magnetic resonance data.
This work is now being prepared for publication. . o8

Dr. Sherry worked on renormalizable theories with spin-l1 particles,
and also, in collaboration with Professor O Raifeartaigh and Dr.,,w
made a search for supersymmetric models which are both m 1 3
free and infra-red convergent. ;

: Dr. Coffey completed some work pn the theory of ¢
tion in polar fluids, and then began working on ro
Dr. l!rit:lﬁq ml:i.nutd h.l.i mdy ﬁf ﬂgﬂnir.- :
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of generalized functions (Gel'fand, Graev and Vilenkin). He has already
derived some of these functions and is preparing a paper for publicatiom.
All these functions must be known exactly for the construction of an
algebraic model to explain experimental data on the electromagnetic
structure of hadrons.

During the year Dr. Golden worked on the problem of a mathematical
model of surface wear, and on the problem of a model of hysteretic
friction within the framework of linear viscoelasticity. -

4,  SEMINARS AND REVIEW LECTURES

Review and seminar lectures were held Mﬁm. '
previous years they were attended by members of staff and studen
Trinity College, Dublin, University College, Dublin, St. an

College, Maynooth, Kevin Street College of Technology, An Foras
and other centres of research as well as by members of the Civil Se
~ and of the School of Cosmic Physics.
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Professor R, F. 0'Connell (Louisiana & DIAS): Strong magnetic fields in
physics and astrophysics.

Dr. D. 6 Mathuna (US Dept. Transportation & DIAS): Orbit prediction for
earth satellites.

Professor A. Papapetrou (Inst. H. Poincaré & DIAS): The problem of
gravitational radiatiom. .

Professor G. de B. Robinson (Toronto): Representations of
representations.

Dr. S. Sen (TCD): Phase transitions at high energies.
Dr. T. N. Sherry (DIAS): The Ward-Takahashi identies: A survey.
Professor D. Speiser (Louvain): Dirac's new theory. o Wi X

A mew elementary approach to gemeral
relativiey. ' (AESTERE LT TN wey NET .

Professor R. Streater (London): Superselection rules of sime-Gordon
equations. e gl L i il

D. G. Sutherland (Glasgow): J (¥) particles - a review.

D. Tchrakian (Maynooth & DIAS): Superfields in Lagrangian fiel:
'-Z'mhhi:?.-l-'.' i

Thomas (Manchester): How to run a library effic

. R. Wilson (DIAS): Infinite componment fields.

R . LR =
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and on 18-19 December. The attendances (37 in March, 53 in Dece
included professors, lecturers and graduate students from ﬂn ll'ﬂtlle

& [ 8
LI "

Irish universities.
In addition to the short communications {p_ﬂﬂ_l_ﬂ). the following

lectures were delivered:
March:
Dr. M. Mortell (UCC):
l:achi.qua.
Dr. A. I. Solomon (OU & nns) l variational anmnh to sup
Dr. T. C. Hurley (UCD): The iini.l:e basis problem. :

Professor M. Hayes (UCD): Boundary-value prublumﬁ:
; g r.mltrl!.nli —d".:ﬁ -

D in. Harre (UCC)=.:

S

Dr. R. Aron _.[}iﬁn};
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The programme consisted of courses and lectures as follows:

Professor M. Kac (The Rockefeller Univ.): Discrete scattering theory
and some related nonlinear problems

in dynamics (5 lectures).

Professor G.C. Papanicolaou (Courant Inst., New York Univ.): So b
probabilistic problems and methods

in singular perturbations (3 lectures).

Dr. E. B. Davies (Math. Inst., Oxford): Master equations {3 lectures).

Professor P. van Moerbeke (Stanford Univ.): lnlinur rl.hutl.m
problems: Toda lattices (2 l'.m:tm.'n}

Professor G. W. Ford (Univ. of Michigan): Remarks on stochastic
‘evolution equations. S 4

Dr. J. V. Pulé (Royal Univ. of Malta): Langevin aan:Mﬁﬁhg

~ Dr. R. Hudson (Univ. of Intt:l:'h-}- | - ral )
hm-ndthmmm quil

Professor R. J. Elliott (Univ. of MIJ. ,

el !

Sl

i, W

-rl'
i
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Dr. 0. McBryan (Rockefeller) 15-26 July.

Professor G. C. McVittie (Kent) 7 May.

Dr. D. O Mathdna (U.S. Dept. of Transport) 1-31 May.
Professor P. van Moerbeke (Stanford) 25-29 August.
Dr. N. 0 Murchadha (Cardiff) 18 August - 1 October.

Professor R. F. 0'Connell (Louisiana State, Baton Rouge), July,
August, December.

Professor G. C. Papanicolaou (Courant Inst., New York) 24-30 August.
Professor A. Papapetrou (Inst. H. Poincaré, Paris) 9-20 November.
Professor R. Penrose (Math. Inst. Oxford) 31 October.

Dr. J. V. Pulé (Royal Univ. Malta) 6-28 August.

Professor G. de B. Robinson (Toronto) 27 l'ubm:f:- 1 March.
Professor I. N. Sneddon (Glasgow) 31 October.
Professor D. Speiser (Louvain) 1-3 June. _

Professor R. F. Streater (Bedford Coll. ‘London) 17-1¢ :

Dr. D. Sutherland (Glasgow) 28-29 October.

Dr. L. C. Thomas (Manchester) 3-7 Jume.




Professor Lewis was a visiting lecturer at the Research Institute
for Fundamental Physics, Kyoto, 17-31 January. He gave talks on the
dynamical theory of Brownian motion at the International Symposium on
Mathematical Problems in Theoretical Physics, Kyoto, 23-29 January, and
at the 40th Session of the International Statistical Institute in Warsaw
1-9 September; at the Warsaw meeting he was Chairman of the sessions on
Statistical Physics. He gave talks on various aspects of his research
on stochastic processes in Leuven, in Edinburgh and at the mh—;m,

‘ques, Bures-sur-Yvette, where he spent two weeks.
International Conference on n,n-l.cﬂ !pl:-l;in

~ held at Rennes from 14-21 Slpt'ﬂl'l' Ly

l‘m!a:-ur Graham attended the 17th British
. Conference in linchnu:, Il-ll. April. :




e .

"Molecular motion and biomolecules", 8-10 April, and a Conference on
Dielectric Materials, Measurements and Applications at Churchill College,

Cambridge, 21-25 July.

Dr. Critchley gave a seminar on "Entropy demsity of quasi free
states" at the Statistical Mechanics Conference at Open University on
11 April. With Professor Sullivan he attended the International
Conference on Dynamical Systems in Mathematical Physics, at Rennes,
14-21 September.

Dr. Evans gave l lecture on some spectral properties of ome-
parameter groups on c - algebras at the RIA Symposium on llm
Analysis held at TCD, 15-18 December. y o il 2

Dr. Florides lectured at York on "Intarmm
in March, and on "A rotating spheroid as a pnn.ﬂ:l'i sor

metric"” at Canterbury (Kent) in December.
] i o BB G .. il
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J. T. Lewis & L. C. Thomas:

*Hm- to make a heat bath. Functional integration and its applica-
tions. Proc. Conf., London 1974. Ed, by A. Arthurs. Oxford
Univ. Press, 1975. pp.97-123.

*ﬂn the existence of a class of stationary quantum stochastic
processes. Ann.Inst.H.Poincaré 22 A (1975) 241-248.

J. T. Lewis & J. Puld:
The free boson gas in a rotating bucket, Comm.Math.Phys. ﬂ
{1975) 115-131. ' -
ical theories of Brownian motion. Internat.Sympos. on Hll'.'ll-

Problems in Theor.Physics, Kyoto 1975, ed. H. Araki, Sprh;nr 1975.
pp.516-519.

R. H. Critchley & J. T. Lewis:
..

On the free boson gas with spin. cn-.'ﬂltii.!ﬁr;. :#j_

o lﬂili!‘.! M. Sisson:
A c - algebra of the two-dimensional Ising lndll. 7
44 (19-?5] 1?9-292

L. 0 Raifeartaigh:
W'l: d:l‘.Ilr-I‘ﬁr nr#!hﬂﬂ“r'

h-".".',

i,




E. B. Manoukian:

High Energy behaviour in Abelian gauge theory, |ppli¢l:-tui,ﬁr
deuy, and high u-rgy estimates for form Eut.nu. E&mln.,

Self-stress and renormalization gruup Pllyl Rev. 12 l.'l {15?,5}
1199-1200.

B E. Florides: -

lnr.:tin; spheroid as a possible source of the Kerr —l:r:l.e
I“’W Cim, 25 B (1975) 251-278.

_n. "H. Tchrakian:
"Electric" and "antl:i.:" gravitational fuld‘: :ﬁ: '
(1975) 151-156. RN
D.-_II. tnhrll:i.n & !‘. ﬂ'Sulll.vm- :
" Higgs-Kibble mechanism for a spin-:
[19?1] 150-152.
.M. Golden's P. F. Frain:

The diffusion of -l.l'
Proc. RIA 75 A m?a




W. T. Coffey:
Rapporteur's report on session on biological materials at DMMA
Conf., Cambridge 1975.

B. Manoukian:

On the fundamental identity for the infinite-order-zero nature in
quantum electrodynamics. Phys.Rev. D.

A. C. Graham:

Quasi-static crack growth in linear viscoelastic bodies that are .
acted upon by altemating tensile and compressive loads. Proc.RIA.

J. McCrea:
Static axially symmetric l‘rlrltlti.ml. fields H.l:'ﬁ tllt'ﬂ' sources
J.Phys. A. .

G. Sullivan:
Processes with :lnﬂ.n:l.tnl.r‘mnr j;-ﬂ.ng




DIAS-TP-75-12:

13:

- 28 -

L. P. Staunten & S. Browne: The classical limit of rela-
tivistic positive energy theories with intrinsic spin.

W. Montgomery & L. 0 Raifeartaigh: Simultaneous algebraic
classification of the unitary representations of the
Poincaré and de Sitter groups.

E. B. Manoukian: Self-stress and the renormalization
group.

D.H. Tchrakian and P. O0'Sullivan: Higgs-Kibble mechanism
for spin-2 gauge field.

S. Browne, L. O Raifeartaigh & T. N. Sherry: Asymptotic
freedom, infra-red convergence and supersymmetry.

J. R. McConnell: Reordering of non-lattice Mﬂmr.-
R. H. Critchley & A. I. Solomon: A variatiornal appro g e
to superfluidicy.

W. T. Coffey & B. K. P. Scaife: Om the ulu‘.l.’ L
electric fields in a non-linear dh‘lutﬂc

g

W. T. Coffey & B. K. P. Scaife: On th

potential problems for a um-lm:' dielec
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DIAS-TP-75-45: D. E. Evans: Completely positive, bounded, linear maps. /

46: D. E, Evans: Unbounded completely positive linear maps
on C -algebras.

47: W. G. Sullivan: Specific information gain for inter-
acting Markov processes. -

48: D. E. Evans: Complete positivity and asymptotic
Abelianness.

49: E. B. Manoukian: Boundedness of electromagnetic form
factors in field theory.

50: T. Garavaglia: On gauge invariance and regulatizatiom.
51: J. R. McConnell: A letter from Lewes Jail, 1917.

52: W. Ford, J. T. Lewis & J. R. McConnell: Graphical study
of rotational Brownian motiom. '

53: D. H. Tchrakian: A comment on "Superfields and F:I!l- -
Bose Symmetry". e

54: E. B. Manoukian: Vacuum energy-density in quantum
electrodynamics, o '

55: B. Goldsmith: Essentially iniacquuhil
a complete discrete valuation l.'i.n;g

!
i

12. LIBRARY

The library stock continued to increase and is now approxis
9 500 items, h:luﬂ:l.ng ||']1:11m:ull'al‘.ml:ul,l.lr~ 200 te 42
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IV - Annual Report of the Coverning Board of the School of
i nded 31 Dec mber 1975 adopted at its meeting
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carried out for each of these stars and periods found for 175 of them.

The remainder were about equally divided between stars showing, in

effect, constant brightness and stars for which no satisfactory periodi-
city has been established. The total of 175 is equal to the total for
the two similar Magellanic Cloud regions completed earlier by C.J. Butler.
The light curves in B and V, and usually in U and R also, are well deter-
mined in most cases and the parameters describing the characteristics of
these curves are being used to establish a detailed comparison of the
cepheid population of the three separate regions of the Magellanic Clouds.
A comparison of the periods determined now with the periods ial:umlid'-ﬁp" N
Payne-Gaposchkin from 50-year-old photographs for some of these st
will permit a discussion on the statistics of :hn;m;u:mgm

cepheids,
il oo rﬂ::..“
Narrow-band photometry - A. E. Lynas-Gray .

and Stellar ctro




L

HII region N4&4 may be the source. The radio spectral index of W44 is
similar to that of many known supernova remnants and there is a ring-
like structure, as in the case of LMC X-1. )

Magnetic Variable Stars: M. J. Stcifrc.

A generalized, non-axisymmetric decentred dipole model was proposed
to explain magnetic variations and phase shifts in magnetic stars.
Detailed models were derived for HD 126515 and HD 137909 and observed
variations of all well-known magnetic stars except for mmlw.* )
been represented. It was further shown that the (maximum field stren :
- (pulsation period) relation adopted by Weiss is almost mwl,wﬂ“:.
spurious and a note has been accepted for publ:luﬁun. v umd, el

N i --t #ﬁﬂl‘l

Statistical Astronmomy: T. Kiang. A “"l'mﬁﬂ i

Monte Carlo methods were developed to r.n'q}i-




- 98 -

of Ha and O ITI fringes of the Orion Nebula were recorded photo-

graphically.
Asteroid Radiation: T. Kiang, B. D. Jordam.

In collaboration with the Infrared Astronomy Group of Imperial
College, London, a programme of observing brighter asteroids in wisual
and infrared wavelengths has been prepared. The observations are
scheduled for the 60-inch Flux Collector at Mount Teide, Tenerife, in
January 1976. It is proposed to derive from the measurements both the
diameter and albedo of some asteroids, separating reflected :ld.i.nr.l.u
from the thermal emission. In preparing this project u-llt-w.r.l'.m:.n:l.u
scheme for calculating the precise position of any ob,;l_:;ct in thnpg,'lﬂ
system, allowing for all the perturbing forces and mutual interactions
of the major planets, was implemented on the Nova .eu-_;g:l:n._‘_ aps

3. INSTRUMENTS, ETC.

an ASR 33 ‘teletype.
T AR N T
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necessary to design and test a level changer and a current loop inter-

face before this service can be utilised.
The Data Ceneral RDOS 32K Operating System has been implemented and
the assembly and testing of FORTRAN programs has been greatly improved.
RDOS 3.03 has now been replaced by RDOS 4.02 through the Data Ceneral
Software Subscription Service, and procedures have been adopted for
initialisation of disks from paper tape and salvage of data if hardware
malfunction were to occur. A series of hardware faults arose following
the re-installation of the equipment but development continued success-
fully in the latter part of the year. Fast Fourier Transforms, rgﬂﬁu
and Unpacking routines, and Symbolic and Algebraic Calculations, were
three types of data handling entered into during the year. 4 e

. ﬁm_‘-_w_j.e;.'.

4. EXTERNAL ACTIVITIES

Professor Wayman addressed the Irish Physics &
Meeting at Jordanstown Polytechnic, Co. Antrim, 1-4 .
e
Dr. Byrne contributed
meeting of the Irish Astrom




VISITORS

Visitors to the Astronomy Section during the year included
Dr. J. V. Jelley, Professor G. C. McVittie, Professor J. Ring, Dr. L
Paffrath, Professor 0. Gingerich, Dr. T. L. Hankins and Professor

M. Kae.

PUBLICATIONS

hlu appeared:

T. Kiang:

Observational Selection and mth:m nﬂ
IAU Colloquium No.22, pp.35-38, 19?:. :

.ﬁ Note on a Plculi.ll.'l.l:; in rJIl




MISCELLANEOUS
Boyden Observatory

Professor Wayman attended a meeting of the Boyden Observatory

Couneil in Bloemfontein on 20-21 May 1975. Arrangements were made

for transfer of ownership of the Boyden Observatory from the Smith-
sonian Astrophysical Observatory to the University of the Orange Free
State. It is understood that the Boyden Council, an informal organi-
sation in existence since 1955, will cease to exist from 1 Jul., ) § .}
The University of the Orange Free State has undertaken to ensure =
continuation of Boyden as an astronomical muttmtlm at ny uu

until 30 June 1979. Agreement to the terms of I:rmfl: of mﬁ

has been secured from each of the current members uf the lqd- :
TR

Observatory Council and the Council of the Institute, in punlnll:,

has approved these terms. No formal steps with regard to
or future operation of the Am;h-nm-m-l:mrd telescope




i

The British Broadcasting Corporation made a televisicn
at Dunsink Observatory onm 17 October 1975 in commection with
Universicy" Illt.'h-ntl.cn series. The work of Sir William lﬂ.ll Hamileon

on m—mul:!.u llguhu was described.

Irish m-:anu-:l.ul Joumnal

~ Dacing from an agreement between the late Dr. E. M. Li
m ﬂbnmtury and the late Professor M. A. ll.lt'
*ﬂu Iﬁih ntmnu-lul .luum‘l m&r the joint i




Cosmic Ray Sec tion

1. STAFF AND SCHOLARS

Senior Professor:

c. 6 Ceallaigh.
Professor:

K. Imaeda.
Assistant Professors:

D. 0'Sullivan; A. Thompson.
Research Assistant:

Y. V. Rao.

Experimental Officer:
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puring the year, a new ionisation parameter for Lexan
6= (v) “! 4/dr(v,), has been developed. The main advantage of this

-odified parameter 1: that its use for charge idemntification is indep-

endent of residual range. It is intended to re-analyse all ultra heavy

cosmic ray nuclei found to date, employing the new parameter and other

improvements.

Production of Muclear Fra ts from the Interactions of

c. 0 If:-illni;h, D. 0'Sullivan, A. Thompson.

The study of the charge and energy upli:t:l.'l ol:' %
in the interaction of 24 GeV/c protons in a 'aht l.':n*l.' '
Over 5000 individual low energy nuclear E;w;_j
Lexan polycarbonate track detectors. ge

fragment were determined by the tw-pnt-tter ultuv:lnl‘.
in conjunction with heavy ion calibration material ex
Manchester Linear Accelerator. The ﬂ!ﬁm:i‘.ﬂ.
nuclear fragments from urbun to pﬁﬂllﬂll'-'ll.'lll-" —




= 4l -

l'lsu are of the same order, although 1?-'“ predominates in the solar
system (= 927%). However, no firm conclusion can be drawn from the
results published to date amongst which there is considerable
disagreement.

During the first year, we completed the first phase of a project to
study the isotopic composition in the Fe region by means of Lexan Poly-
carbonate track detectors. Employing a stack of Lexan which was flown
from Sioux Falls in 1973, a sample of about 1500 stopping nuclei, found
by ammonia-scanning, was subjected to a preliminary analysis. A mass
resolution of < 2.0 amu was obtained for Iron Group nuclei in the -'ll'll
region 250 to 500 MeV/amu corrected to the top of the atmosphere. .

The essential aim of the method of computation adopted

ordinate at nli‘.hn'.l. range mw g- was l:hu I:lhll as l ingl:
of mass and charge for the n‘la-lﬁt ‘nucleus. _ » *m* ok
Our results indicate chat the Iron E:m
lacge lprnll#f-liil'lmii nm se . relative

‘abundances llst. ll o
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been studiec rhe theoretical grounds for the conjecture that an elect-

rically charged particle moving faster than light may manifest itself as
a magnetic monopole has been discussed. A condition in which the con-

jecture may be valid has been defined.

The Study of a New Formulation of Classical Electrodynamics.

K. Imaeda.

The study has been continued and the quaternionic formulatiom
extended so as to cover an electromagnetic field in space and its pro-
pagation. Theorems on a series expansion and an integral theorem
corresponding to the Fourier integral theorem are obtained in quatern-
ionic form.

Solar Modulation and the Chemical Composition of the Cosmic

Radiation. |

Y. V. Rao (with P. S. Young and R. m}_

At the Budapest Conference on ﬂﬂf-:lﬁ-ilhynzli'
et al. presented nﬂiumm _ m* o ;

P e T
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in abundance for Mn between solar maximum and solar minimum. Recent
Skylab data indicate a very high abundance of Cr which would further
support the arguments. (This work was done in collaboration with
Dr. P. S. Young of Mississippi State University and Dr. K. Fukui of
Air Force Cambridge Research Laboratories.)

Multiple Coulomb Scatterin in

High Energy Heavy Ion Beams.
Y. V. Rao. (With P. S. Young and R. Fukui).

nuclear emulsions exposed to high energy heavy ion beams have l:un e, '_
obtained. With the availability of heavy ion beams at the l.ln'umn .
llrl:ﬂ.qr Laboratory Bevatron, it has become possible to -ﬁ- "
multiple scattering measurements in nuclear emulsions. h

_ stul'.- used in this -:qu:rl.-nt nﬂl.l:l-ltill n!

(a) Ilford G5 with pellicl ,u—uim 7
exposed to a beam of 2.1 GeV/amu 16,.l ions

Ilford K5 emulsions 105 x 105 x n.&

beam of 2.1 GeV/amu “ﬂ ions.
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in successful operation for some time. It is planned to connect the
other terminal to the Data General computer complex at Dunsink Obser-

vatory via Modems and a private line.

4. COMPUTING FACILITIES

During the year a new telephone system was installed in No.5.
This eliminated the problems and difficulties which had prevented
effective use of the remote access terminal of Time Sharing Ltd. 1In
addition, a new automatic multiplexer was installed in the Dublin Time
Sharing off:l.u, which greatly improved access to the PDP 10 mh:- in
Lunﬂﬁu. ~ Since the llprm-lnl:- were made, the service prmm Isy
Time slurtng Ltd. has been most u:t:!-cl:nry and the mu-hﬂ:lgr u{
line printer facilities has been particularly useful. : '

It is hoped that the planned link between -




STATUTORY PUBLIC LECTURE

on 17 December 1975.

PUBLICATIONS

Published:

C. 6 Ceallaigh, D. O'Sullivan, A. Thompson:

Isotopic Composition of uu-:l ‘Ray l,n:l.
‘Proceedings of the l4th International Cosmi
lini.:h Germany, Vol.12, 4128 (1975).
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as part of the general survey.

Interest in base metal prospecting by gravity methods became
apparent and several companies were given assistance in their efforts
by the provision of data. In retumn considerable gravity material
has been given which afrer checking will be incorporated, if Pﬂm

in our publicatiomns.

(b) Magnetics:

A study of the magnetic anomaly field over the western t:unl:*:lndnhl.
Margin was undertaken in conjunction with geological studies 'by Il:h'
Phillips and Stillman of Dubl in uni.nnity. ulilt th: a-u from

by the University of Wales. However, large di:
acceptable limits became apparent between the two
uﬂ:ﬂn -nn ud l:'lu nr.-m-q ni‘ all tlud’l:n

fault. In two instances -h'ﬂta"' of over

certain discrepancies. ~ This type o .
] g

dinmdﬁ.  Thus, “"m’*‘t‘w




signals were received from 136 kilogram charges at distances up to

340 kilometres.
During this period the siting of the seismometers proved the

reatest problem with the final result that an assessment cannot be made

8
A full test has to be resorted to which necessi-

of a site visually.
tates the play-back equipment being brought on fieldwork.

An mwet-d source of seismic signals was detected and circum-
stantial evidence pointed to a vessel known to have been anchored about
15 kilometres morth of the Malinm Meteorological Station for a period of

three months. Extensive enquiries failed to ascertain the type or

nt,l.nnly.ty of the ship. No suggestion can be offend as to tht source
of the signals. However, the latter proved 'ﬂ-f use and a nloct:r of
5.9 kilometres per umd has been deduced fp; the P wave in l;hl_ w
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International Union of Geodesy and Geophysics, CGrenoble, 25
4 September. .

At Bundesanstalt flr Bodenforchung, Hannover, West Germany m 2
discuss plans for International Co-operation on behalf n! the
National Science Council, 18 and 19 September.

Marine Science Group of Geological Society, London,

PUBLICATIONS

Published:

Mm:dmmmuﬂmtwrﬁﬂ-




