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

Summary of Annual Report
of the work of the Constituent Schools
for the year 1972-73

School of Celtic Studies

The School suffered a severe loss through the death of Hﬁlfii.l-ﬂ'l.'
Myles Dillon. . L 5

®
Mrs. Eileen Whitley, who was Visiting ?rufnlnr duﬂ.u; ‘the lllr.hil
mas term, held a seminar on the phonology of modern _spoken
seminars and classes were given by Professor hiln 0 Cu
Kelly. . The El:ltl.il-ﬂl.'! Public Lecture, entitled A I:lbl

of Irish studies', was delivered by Mr. Rolf lw-w' N8

" The Summer School, held from 10-28 July 1973, was most .
being attended by 53 students, 33 of them from overseas.
the latter were awarded study grants from funds made avail
Department of Education.

T !hl full report gives details nf;th
npt“!n ml.l.' v:rl.bul ﬂnl

i +I o
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President of the European Physical Society, Professor H. G. B. Casimir.
Professor Casimir, who is an ex-director of the Philips Research Labora-
tories in Eindhoven, spoke on Physics and Industry.

School of Cosmic siecs

Astronomical Section:

Stellar and solar research continued as mentioned in last year's
Report and much work was dome on construction, removation and maintenance

of equipment.

Eleven seminars were held at Dunsink Observatory during the year and
the Public Open Nights were arranged once more with large attendances.

Members of the staff of the Section attended and runl'-plp-ri ll:
conferences and meetings abroad and submitted thirteen ' of
which were already published by the end of the puri.ud‘ uull

learned journals and periodicals.

During the r-lr the Observatory was ﬂ-i\:-ﬂ l:y
scientists.

Cosmic Ray Section:
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1 - Constitution of the Council of the Institute and of the Governing Boards

of the three Constituent Schools on the 3lst March 1973,
THE COUNCIL OF THE INSTITUTE

Chairman:
Professor W. B. Stanford, M.A., Lite.D., F.T.C.D.
Ex-0fficio Members:
Thomas Murphy, M.D., D.F.H., B.Sc.Pub.H., President Ihlﬂ:rl'h:r Udﬂ .5

Dublin; Albert J. lld:mﬂ.l "'M.A., M.Sc., Sc.D., P
Dublin; David Greene, M.A., President, lqﬁl.*,:l% A

Members appointed by the Gover

Professor Brian O Cufv, M.A., :
Professor L. &mm,ﬂ Sc.. 5 :
D.Se., Ph.D.; Professor C. O Ceallaigh, M. s:., q\.p..;
Fahy, M.Sc., Ph.D.

s - l.'..-l_w:}@l... iy
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THE GOVERNWING BOARD OF THE SCHOOL OF COSMIC PHYSICS

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

Cormac O Ceallaigh, M.Sc., Ph.D.;
Arthur Illj-: Ph. Il.

!gggﬁnbudd!i.hn:n:
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I1 - Annual Report of the Governing Board of the School of Celtie
for the year 1972-73 adopted at its meeting on 3 July 1973.

STAFF, SCHOLARS AND EXTERN RESEARCH WORKERS

Senior Professors:

David Greene, Director of the Schoel to 31 August 1972 and from
1 March 1973; Daniel A. Binchy; Myles Dillon {M 18 June 1972);
Brian 0 Cufv, Director of the School from 1 September 1972 to
28 February 1973, Rt | g
Professor: | i Pl 'n'- t,;-,-. i
- g P g
James P. Carney. R ""',‘,,
R ¢ .
Visit Professor: SRR TS S

Mrs. Eileen Whitley (from 12 November 1972 to 21 D

kel
Assistant Professors: v S

Rev. Pédraig O Siilleabhdin, 0.F.M.; Pidraig de I
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of Celtica through the press, and it was decided that Volume XI would
be dedicated to the memory of Professor Dillon, and that it would be

edited by Professors Greene and 6 Cufv. Mrs. Eileen Whitley was
Visiting Professor during the Michaelmas term of 1972; her seminar
attracted a small but devoted audience. (See also Section 4.) Tomds
0 Cathasaigh was granted a year's leave of absence to act as special
lecturer in Early Irish in University College, Dublinm. F
The Department of Education approved the appointment of Mr. Donald
MacAulay as Visiting Professor for the coming year, while indicating
that such approval was conditional on no appointment being made to the
Assistant Professorship left vacant by the resignation of Dr. Geardid
Mac Niocaill. Efforts to obtain a third member of the clerical staff
were not successful; although the need for such an appointment was made
less ul:glnl: by the death of Professor Dillon and the leave nlw
Tomids O Cathasaigh, this merely emphasises how unsatisfactory ’!H
position is. )

~ RESEARCH AND EDITING




Professor Myles Dillon wrote three articles for inclusion in Celtica
X and edited and prepared the volume for press. FProfessor Dillon died

on 18 June 1972. See also Section 10.
Professor Brian 0 Cufv continued his work on Early Modern Irish bardic
poetry devoting special attention to its transmission in manuscript form

and to its relevance to the study of Irish history. He comp _ted for
A New History of Ireland the first part of his contribution dealing with
Irish language and literature in the period after 1534. He also pre-
pared some articles for publication in periodicals. He edited two
issues of _l'_ilg and sent the copy for a third to the printer. See
also Sections 4, 5, 6, 7, 9 and 11.

Professor James Carney worked on early Irish poetry and the ogam
alphabet. He advised Mr. Nicholas Williams on editorial matters and
supervised the work of Dr. Hildegard Tristram. See also s-c'nu-' '
and 11, :

books have been excerpted; ZCP, I-XXXII, Scotti
Journal of Celtic Studies I-II, Middle Iﬂ.-h'
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Mr. Fergus Kelly revised the typescript of his edition of Audacht

Morainn and the work was sent to the printer in August 1972. First
proofs were received in January 1973 and the correction of these is in
progress. Proofs of a poem in praise of Columb Cille which is to be
published in it_'yi XXIV were checked. See also Sections 4 and 5.

Tomés O Cathasaigh completed the preparation of The Heroic Biography

of Cormac mac Airt and the material was sent to press in July 1972. He
worked on some early Irish texts, mainly 'The Expulsion of the Dési' and

Cath Maige Tuired and did some preliminary work on the Leabhar Breac.
The arranging and describing of certain papers of the late T. F. ﬂ'!ihiil)r

continued. See also Section 10. 1
Mrs. Nessa Doran checked the typescript of Fasc.III of A t'- EIE

of Irish MSS. in the National Library of Ireland and this I‘.l nur

for press.

Rawl. B 4B7; E < il Pl b o - e B IB"‘ H2 llb
the checking of the portion of l:hl: wrl-. set by
pqn!. Some work |Ill been done nu -l'tl.‘ll
Lﬂnatn— up to 1.354 kSN .

;""'ﬁu\ra_‘ A T




of historical interest, and the prophetic poetry. An article on 'The
History of the manuscript Laud 615' (in association with Mrs. Anne
0'Sullivan) was accepted for publication in Celtica X. See also
Section 11.

Dr. Arndt Wigger carried out research on the phﬂulnn_r and morphology
of Connacht Irish, in association with Mfchedl O Siadhail of Trinity
College, Dublin. The aim of the work is a comprehensive account of the
sound pattern of that dialect in the generative framework, showing the
overall system and its local differentiation. The work should be com-
pleted by the end of 1973. A preliminary survey of results was compiled
in February 1973.

Miss Luce Diez continued her studies of 0ld and Modern Irish.

Damien O Muiri completely revised his work on the lntnu )

recordings of the Sn::l.oll.n;ul.ltiu lutnru uf i

School held in Jul.r 1973 were m -d 1

the survey of dialect tapes in l:lu kllml.
Pédraig Breatnach prepared an H.I.l:i.u.#

of a poem of Fearghal 6; !Ile. an mui on
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Mr. Alan Ward worked on an analysis of the morphology and syntax of
Munster Irish dialects based on published sources. This theoretical
analysis was undertaken as a preparation for field work to be done in the
following year. Some work was done on a prosodic analysis of Manx, and
a note on four TERH roots inm Celtic was written. A short note on
'Testament' in Irish was accepted for publication in iﬁ.

Dr. Cecile O'Rahilly continued preparation of an edition of Recension
I of Téin BS Cuailnge. She continued to excerpt for the Dictionary of
Early Modern Irish and compared Plunkett's Dictionary with vocabulary of
NT and OT already excerpted. A note on Techt tuidecht was accepted for
publication in Eigse

M. Louis Nemo continued to work on the Historical Dictionary of
Breton. Preparation of the Historical Morphology and gnr‘ of
was completed and the Governing Board of the School has accepted it ﬁw
publication. See also Section 11.

Dr. w;__.,unu continued to act as ﬂﬂ“ﬂlﬂmﬂ-

'I‘l’.l.fi..i), An;lllt;l.mu ﬂbmin,_., De m:
(ed. G. MacGinty); Collectio Canonum
Vitae Latinae S. Brigidae (ﬂl- Cor
of Dr.. I'lll.ll' 5 ml:l.tlm nf_
Book of b Caale

nl‘- 'I-r l- Nh-!ﬂl’lﬂ;




SEMINARS

Professor Brian O Cuiv held a weekly class on manuscript reading and
textual editing in the Trinity and Michaelmas terms 1972 and the Hilary

term 1973.
Mr. Fergus Kelly held a weekly seminar during the Michaelmas term

1972 on a poem in praise of Columb Cille beginning Fo réir Choluimb céin

ad-fias.
Mrs. Eileen Whitley held a twice-weekly

seminar during the Michael-

mas term 1972 on a prosodic view of the phonology of modern spoken Irish.

SUMMER SCHOOL

The Celtic Studies Summer School held at St. Patrick's Co




7. MANUSCRIPT CATALOGUING

Work on the indexing of the contents of the Irish manuscripts in
the National Library of Ireland continued under the direction of Professor
Two of the School's scholars and one extern uutkfr,tnpk

Brian O Cuiv.
Nearly three hundred manuscripts have now been indexed and the

part.
work of typing and arranging the reference cards is continuing. =

8. LEXICOGRAPHICAL AND LINGUISTIC ARCHIVES

The work of excerpting for the Dictionary of Early Modern Irish wi -
continued by Professor !igrllg.ﬁ‘sdulm_._ 0.F.M. and Dr. Cecile
‘0'Rahilly. : e S SR S
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Professor James Carney accepted an invitation of the German Govern-
ment, extended through the Royal Irish Academy, to spend the months of
April, May and June in Germany, and lectured on aspects of Irish
literature at Bonn, Bochum, Munich and Innsbruck. At the Department
of History of University College, Dublin he delivered a lecture entitled
'Conversion' and at Trinity College, under the auspices of An ﬁ-uu. 3
Gaelach and the Philosophical Society, he lectured on 'The Earliest Irish
Poetry' in February 1973. On December 4 and 11 1972 lectures on Early
Irish Literature were delivered to the School of Irish Studies.

Tomés O Cathasaigh lectured to the Dublin Summer School on Irish
mythology in July 1972 and to groups of American college students in
January 1973. A lecture on Togail Bruidne Da Derga mﬂw
the auspices of An Cumann Gaelach and the Fhllnnpnﬁl-""'iﬁ&ig e
College, Dublin, on 12 February 1973 at Tﬂli.l:y f..‘.ﬂlll:t

Mr. Ronald Black delivered a lecture on 'Colla Cic

Society of Inverness at Inwmtu on 5 .!’lnuu'y L
be pl:bll.lhﬂl I.u its '.I.'I.' ue.tiﬂnl. On
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(b) Books published outside the Institute:

David Greene:

Eriu XXIII.
" David Greene.

Writing in Irish To-day. Published by the Cultural mu%'
Committee, 1972. '

Brian 0 Cufv: \ LIEE CL AT

Eigse XIV, Parts IIT and IV. Published by the mwm
of Ireland and edited by Briam 0 l:uIv
Roparz Hemonm: il 1 -n-'ﬂ' PRTEERE TS

Historical Dictionary of Breton: Rann XVIV. flo:i ﬂh m
Published by Etienne, Paris, April 1972. 801

Historical Dictionary of Breton: Rann XX. (Kriz
Published by Etienne, Paris, March 1973. pp.

t g vl Ol n-"-*'a.. -ql',al .ﬂ"‘
(c) r.uu:ﬂhun- -.-:r l::hil‘.nli :

David 'I."ri'l-ll- :
R T I' L h’_t

A d-nu or mcm iﬂ.- :_nn
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III - Report of the Governing Board of the School of Theoretical Physics

for the year 1972-73 adopted at its meeting on 25 July 1973.

STAFF AND SCHOLARS

Emeritus Professors:
Cormelius Lanczos; John L. Synge. .

L4

Senior Professors:

Rev. James R. McConnell; Lochlainn S. O Raifeartaigh, Director for
three years from 10 January 1972; John T. Lewis, appointed 1 Septe

1972.

Visiting Professors:

Michael Carroll (October 1971 - September !!'F
(June 1972); David Atkinson (27 November - 22
Jorge A. A. G. Barroso (Jnulljr ll-l.'dr

Assistant Professors: g i g
!--J & rm -F,‘ r

S H;ﬂ w
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A decision was made to resume the summer seminars which were held
in the nineteen forties (and 1952), and one will be held in the Summer
of 1973 at St. Patrick's Training College, Drumcondra.

The School provided accommodation for four of the visitors attending
the Conference on Infinite Dimensional Holomorphy held by the mathemati-
cians of the two Dublin universities over the three months January-March
1973, and paid a partial salary of £450 for three months to one of them

(Professor Barroso).

3.  STUDY AND RESEARCH

2 kel

Professor Lanczos continued his research mnm.'l.u; the qudt-!:.tr.

Gl

action principle of relativity. He showed th.ll‘. for a Ell'tli‘“_ W

A T

the free pu.'-'l:er the quadractic action prinnl‘.pl. 1“‘. to a “E
rather than a positive definite line cl.-lnl:. !'urr.hu: m-m h g

progress concerning the pou:lh:l.l.:l.l:, of l:mﬂ.ln; a ne (p
definite) u-uni-u metric with uiu quﬂnn- matric ;i he ma

FRD T R T

: lﬂf-m: S,nu mmqu dh :
Illli“ Pll-'t.l-nlu. fnll.uﬂ.u -,
!uu.-nu, he was lh].e t.n lﬁﬁ!hlt.

Tl
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which, at the same time, would nmot unduly complicate the subsequent
calculations. The results of this work were writtem up for publication.
Dr. McCrea also worked on the problem of trying to obtain explicit
Robinson-Trautman solutions to Einstein's vacuum field equations. Such
solutions, in the context of the Newman-Posadas approach to the equations
of motion, would provide relatively simple models of gravitational
radiation from an accelerated source.

Dr. Florides (TCD) completed work begun earlier on a new interior
Schwarzschild solution, and is writing this up for publication. He
also continued to work on a possible source of the Kerr metric.

Professor McConnell continued and extended his study of the
properties of weight diagrams for the algebras of Lie groups. I'l col-

laboration with Dr. M. J. Newell (President of Ih!.ﬂﬂl.ty Gnrl.lm, miu, .

he worked on the upmll.an of symmetric products im ‘serie
functions. .
Professor 0 lll.!nﬂ:ni.:h'i u:l.n pmjicl: fur til ;'-t?'

land on the !I.ud poln  th
‘theories. Professor § Raif
L T L T

plri of‘ th: H.El:- "
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found that the Heisenberg equations of motion are in agreement with the
classical Lagrange equations of motion when the usual Schwinger quantiza-
tion techniques are used. Dr. Mainland found, however, that this is not
the case when the spin 3/2 field is allowed to interact with itself via

a minimal electromagnetic coupling.
Since his arrival at DIAS Professor Lewis has continued his col-

laboration with Dr. D. B. Abraham (Oxford) on the equilibrium statistical
mechanics of lattice systems. Mr. Sisson and Mr. Ziegler, who are
registered as Ph.D. candidates at Trinity College, Dublin, have joined
in this work. Professor Lewis has continued working on Bose conden-
sation. Mr. R. Critchley, who is registered as a D.Phil. m.;dl:
Oxford, has extended this work to Bose systems with spin and Mtﬂ'
the spontaneous magnetisation of the condensate. An mmm )
seminar has met regularly to learn about recent :M_ velc '
equilibrium mechanics.
Thomas (Swansea), has mm Iuﬂ.-m:i-—m T
statistical mechanics, in particular, the Browni: i
heat bath. sl Na

~ Dr. 0'Connor wrote a
wave functions; l:lﬂl.l m hn' i
mﬂ.l:h De. J.. reshi
systems, and commenced to writ
has ltl:_pl:ad to use the l.u-'
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real Banach space, on sheaves of G-holomorphic functions, and on holo-
morphic functions on locally convex spaces (2 papers). He then com-
menced a study of convolution operators on spaces of G-holomorphic
functions on an arbitrary vector space, in collaboration with P. Boland
(UcD). Using weighted spaces of Taylor, Boland and Rubel, they showed
that the convolution equations considered by them had soclutioms, and
that a Malgrange approximation theorem existed for the solutioms. In
the latter half of the year Dr. Dineen studied surjective and projective
limits in infinite dimensional holomorphy. He found that these limits
could be used to classify locally convex spaces in a way which revealed
properties of the holomorphic functions on such spaces. He is now

preparing this work for publicationm. .
Professor Carroll and Dr. McCormack (UCC) both worked on continu

mechanics, Professor Carroll taking advantage of his llhhﬁiﬂl‘. leave
from the University of California, Berkeley, to te up

had done there earlier. Dr. Scaife (TCD) carried

for the Lanczos Festschrift at the Institute, and

University) and h:l.: colleague, Dr. W. Montgomery,

TR 7Yl W reeedd o lghle *ﬂd, :
0 s Mg 4+ ‘,:-msg-,_;m'r_{m.-'_ i T

s i _'I'_n._#l."' :!* re ..a._.q.._._ R e e T i

; T.g:m—.ﬂ.- -l-..-'._ “ere held chr d
5 L 49 £y

. = il e L e
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Dr. H. Fried (Brown): High energy eikonal applications.
Professor Y. Fujii (Tokyo): Dilation and possible non-Newtonian gravity.
Dr. J. Comatam (DIAS): Theory of interacting populations. .

Dr. P. Hogan (DIAS): Problem of interpretation of coordinates in
general relativity: An example.

H-type renormalisation in classical relativistic
dynamics. : E ¥

Dr. F. Imbusch (UCG): Optics in the solid stare.
Professor S. Kamefuchi (Tokyo Univ. of Ed.): gph- i et

Professor G. L. Kane (Michigan & Rutherford Lab.): A biased Wﬁ!"
the status of mﬁim cs.

Dr. J. Kennedy (UCD): Report on Oxford Conference.

Professor V. P. Kenney (Notre Dame): Single and two-particle inclusive
% ip reactions. i

Dr. F. Klotz (TCD): Twistors and the conformal group.
Professor J. Lewis (DIAS): Recent developments in phase C:
Professor J. McConnell (DIAS): Symmetric function expansi
Dr. M. J. Newell (UCG): bitmhhtif"lom for hﬂ!
Dr. A. n'cdmo: (DIAS): ek

Professor L. 0 Ilii’il

Tl T ¥ AT

Dr. S. Rao (Queen Mary Coll. 'ﬁ. | :: Mgwe:
Dr. Riazzudin (Daresbury NPL): | ST 2 o
.11-‘*-3}4-* ﬁmhr*
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and the theory of group representations” for research workers was organized
by Professor Lewis. The Wednesday public seminars were continued, and
joint colloquia in mathematics, relativity and particle physics were held

in collaboration with the universities.

6. STATUTORY PUBLIC LECTURE

A Statutory Public Lecture, under the auspices of the School,
delivered in Trinity College, Dublin, on "Physics and Inhlu.-f b;u
Professor H. B. G. Casimir, on 9 March 1973.

7.  VISITORS

For lectures #ﬂn by Hl{{:hg, !'qg!murqm
Sections 3, &4, 5 & 6. :

2Dl :'f::";; ‘*ﬁ:ﬂ‘-‘
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attendance was 47; this included Professors, Lecturers and Graduate
Students from the several Irish universities.

In addition to the short communications (previews), the following

lectures were delivered:

Dr. P. J. Boland (UCD): Theory of distributioms.

Mr. C. Nash (Cambridge): Light cone current algebra and pul:u:llt.tcn
Dr. P. Hogan (DIAS): Motion in relativity.
Dr

. N. Buttimore (TCD): Rising cross-sections, e-plnu analyticity
and unitarity im s and t channels.

Dr. Browne (UCD & DIAS): Conformal invariance of the spin 0 field.

EXTERNAL ACTIVITIES
. ! -fu..'-u..ll

Professor Lanczos lectured on "Nature of a matrix" IEW' _
20 April 1972; on "Emmy Noether and the calculus of ﬁmﬂ
26 April, and on "Decomposition of -m:r,l.:“ on 1@' : cl
on "Science as a form of art" om
Maynooth; on "The i-pn:mm_g!.mt# ‘. :
on 18 May to the Irish Mathematics m' AS S0
my research" at l‘rlikﬁm:ﬂ 28 June, on the n of receivin
degree h.c. of Doctor phl.l.nnpu. tural i e versu
Chebyshev polynoatals” on 25 Auguse abdi
1in Dublin, spon al Iri y. From '
§iE -1wzr-ﬁm--adndrw*ﬁﬁ-
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Professor 0 Raifeartaigh attended the Frascati Conference on

Symmetries at High Energy, in May 1972; and the Marseilles Colloquium

on Group Theoretical Methods in June, giving an Invited Talk on "General

covariant wave-functions for massive fields"; and he attended the

Trieste Conference on "Physicists' Conception of Nature" in September.
He visited the University of Zlrich twice in connection with his work
with Dr. Niederer, and gave s seminar at Manchester on this work.

Professor Carroll gave a seminar at the Heriot-Watt lh:l.m-tty,
Edinburgh, on 26 May 1972 on "Controllable states of deformation and

stress".
Drs. Tchrakian and Hogan attended the N.A.T.0. Institute for
Advanced Study Conference on Group Theory in lm.tinu: P'r.-nbl ms, ir

seminar there on "Higher rank spinors in general re
Dr. Tchrakian visited CERN in April .119_1;,._-.._,.-,--




10. PUBLICATIONS

Items marked with an asterisk were recorded as in press h.prtﬂﬂul
reports.

(1) Books: g
Published:

*General Relativity. Papers in honour of J. L. Synge. Edited by
L. O Raifeartaigh. Clarendon Press, Oxford, 1972.
: i ¢ ngr il

In the press: ’ o iy, AR

The Einstein decade: 1905-1915. By C. Lanczos. Paul Elok
Scientific Books, London.

Festschrift for Professor Lanczos' Eﬂl:lt H.rtllllg

wripd wdN 5
Edit
B. K. P. Scaife. Academic Press. Gt . i

(2) Communications of the Dublin In
Theorecical Pt EEERR e




J. L. Synge and P. Yodzis:

*Kinematics, angular momentum and Eulerian dynamics in Hilbert space.
Proc. R.I.A. 72A (1972), 121-147.

P. A. Hogan and J. L. Synge:
#Model of a gravitating sphere set in motion by intermal stress.
General rel. and Grav. 3 (1972), 269-80.

P. Yodzis:
*Lorentz cobordism. Commun. math. Phys. 26 (1972), 39-52.
*r.'z law for electromagnetic form factors. Phys. Rev. 6D (1972),
929-31. .

P. Florides:

*Rotating bodies in general relativity. Emnl elat
Papers in honour of J. L. Synge. [Edited by L.
Clarendon Press, lh!ﬂd 1972. pp.l167-81.

A rotating sphere as a possible source “".
Nuovo Cim. 13B {1911}. -ll -




-zs-

D. B. Abraham and J. T. Lewis:
High temperature correlation function for the planar ising model.
Phys. Lett. 42A (1973), 535-6.

M. M. Carroll:

Plane waves of constant amplitude in non-linear dl.-ltctrl.es.
Phys. Rev. 6A (1972), 1977-80.

M. M. Carroll and P. M. Naghdi:

+0n the influence of the reference geometry on the response of
elastic shells. Arch. Rat. Mech. Anal. 48 (1972), 302-18.

# ¥

. Acharya and Z. Horvath:

Determination of mixing angle in 'll.ll“l‘.il .lll(z‘] ;:tﬂ].
Il Nuovo Cim. Lett. 6 (1973), 464-66. I -

watiii LY
T e s i i -4 1fl1* y
;ﬂ..t mnm

ﬂ.-}'-l.,

P. Coleman and J. Gﬂlt-:

Dlnl-l:

Holomorphic 1-¢|-.1qu-,( LX
106-116. -

Sheaves of hl” orgl
mcu. ‘lhl:h. hn




J. L. Synge:
*The hypercircle method. Lanczos Festschrifc - "Studies in

numerical analysis".

Linked harmonic oscillators. SIAM Journal Appl. Math.
Dedicated to Prof. W. Prager on his 70th hitl:tlﬁ,

Model universes with spherical symmetry. Ann. Ilit. pnn appl.
In honour of Prof. B. Segre on his 70th birthday.

A steering problem. . Appl. Math.

The general cheory of relativity. Hermathena.

P. A. Hogan:

*A note on the escape of neutrinos ;!:u ﬂMI
shell. Proc. R.I.A. =
Electrodynamics without advanced fields or m&
I1 Nuovo Cim. k

‘The physical consequences of thn ins :q
-h-cl:rudn-fd‘t. 11 Nuovo Cim. M N afion. ,-_ :

hmn:-mnmu-ﬁ -l.utrodan-,l.cr A lﬂﬁ-'
plrl:iﬁl.ll. 11 lnm IH- I.-tt. : . ol
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G. B. Mainland and L. O Raifeartaigh: =2 G4y pa Wi

Fixed point theorem for the Poincaré nuup, -] ]:.:.m: L
Theor. Phys. '

B. Mainland and E. C. G. Sudarshan: 'y
Heisenberg equations of motion for the charged spin l d.
Phys. Rev. DR
Acharya and P. A. Hogan: b
Equivalence of massive Brans-Dicke and ll.lll:i‘ll thnrh- n
gravitation. Il Nuovo Cim. Lett. >
L. &R 4'h.-
. Tchrakian: g, LT 'f} (- o=
On the application of higher ranmk spinors in general mt,
GRG.
0'Connor: ' - :
hpun-l::ul decay of bound state wave fu
II 'ﬂm‘llj'. L..__ l""".*,y-ﬁ .
*Gw! guT '

m“lﬂ!l-ﬂﬁu Dot J.'ﬂ

e b, i, T RRLTTT oo A T4

Controllable states of s
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IV - Annual Report of the Govern Board of the School of Cosmic Physics

adopted at its meeting on l4th June 1973.

Astronomical Section
STAFF AND SCHOLARS

Senior Professor:

P. A. Wayman.
Professor:

T. Kiang.
Research Assistants:

I. Elliote; C. J. Butler.

Experimental Officer
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measured star field for cepheid variables yet established. Existing
computer programs are being adapted to handle this material and tests
have been made which indicate that "Galaxy measure" is a remarkably
accurate measure of star brightness on these plates. P
As part of the search for the optical counterpart of the l—-:l;r
source SMC X-1, UBV photometry of 114 field stars in the vicinity of

the X-ray error box was carried out. The stellar population of the
region is predominantly early Population I similar to the LMC cluster
complexes and HII regions. There may be above-normal reddening in the
region studied.

The suspected optical counterpart of SMC X-1, dul.pnnd; : 160,
and identified by Liller in October 1972, was the subject of a qmul. P
investigation designed to verify the identification by independent da
Photographic phol:o-etq was carried w.t f:l.'o- ill m ph]:-q.hz e

J’ '-—t;‘:sr., M r‘!-w" =
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Comparison of the photometric results on cepheids continues to
show excellent agreement with the results of Gascoigne, fair agreement
with P. J. Andrews, but relatively poor agreement with the results by

Gaposchkin and by Arp.
Observations of the short-period cepheids in NGC 1466 near the

Large Magellanic Cloud have been interpreted in terms of the theoretical
models by van Albada and Baker and by Iben and Huchra. Values reported
by M. Norris in a paper presented to I.A.U. Colloquium No.21 at Toronto
in August show, for the short period cepheids in NGC 1466, log M/L =
-1.93 % .09; M, . =+ 0.46; corrected distance modulus 18.70 £ 0.15;

and helium abundance Y = 0.29, o, i

Solar System: T. Kiang. W ol o e 00 ity
it > I el

In connection with work nportml !- a prntou: year ml},sm
Illlqr s Comet, much interest has lriln un l:he ru:lm of th
existence of a tr-u-plul:nni-: planet. Sunll l—. n-?j-r.l: '-{
in April 1972 by J. L. Brady of the Ihlmll.t, of
to account for a 600-year period r-ul.ilm in !E ok i
Halley's cu-: lﬂ:ﬂr ‘the t!!lnn n!' . h:qn lane : 11c sed for.
Direct umr.-h at nﬂwu nhuru s faile . "Planet X"

LY e
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brighter galaxies could not be confirmed. There was evidence of
anisotropy im the distribution of 3C radio sources npl: optically
identified. Also, the bright compact QSR's with flat nﬂnmﬂtﬂl

s \.‘

index are anisotropically distributed along the axis of the Local

Supercluster at high galactic latitudes. The effect on mi‘éﬁ%.m
w5

of log N - log S curves has been considered.
P

= el

Light-Pulse Experiments: P. B. Byrme. g

The records of light flashes from the d:ll:nct:‘lun of l:lu glli:t;tq.,_

centre made in 1971 were further analysed by lmrl.ug the :Eulhnl.d of
detection of an "event". The tendency of the light Nl“lhhu llllm

into pairs with inter-arrival times < 1 l.‘..nnr.c pers s

vt T f i
centre icgion, while in the control region a Eniqm i "f'-ﬁ*"ﬁ st
followed. There is a Ibﬁlli,hll mn'il.iﬂm hﬂﬂﬂﬁdﬂ i

el bl O .—ﬂ.’b-..l'*

pulus of mumllr lhtl: dhutl.nu. l:ut r.h:l‘.n co

tain, pending construction of :ﬁpuf&:ﬁr m:'i-“:
data tra- the Ilp.ll:.{::; ": R“ﬂ
A search for possibl :Egni

which originate from ‘!‘M "

ol +..I'L 1,’"
! -II- G.

ﬂiﬂﬂum M?B'«-w w ﬂm
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INSTRUMENTS, ETC.

Mechanical Workshop: B. D. Jordan; R. P. Murphy.

The video comparator has been completed in its initial form.

This machine provides means for superimposing two photographs on a
video monitor, using a flying-spot scanner. Either a "blink" tech-

nique or a difference signal may be used. Adjustment of the scale
and the adjustment of the independent gain and black lewvel controls
present some problems.

The 28-inch mirror and some smaller mirrors m- llt-!.nuul at
Kevin Street College of lechnology with the :u-aptral::lm of I:Iu
College staff. Coatings obtained with the large vacuum have
not been entirely satisfactory. t‘%




S99 -

Assembler language programs to handle Galaxy tapes have been
d’.“lw.dr L
: F* %, g 5o

el migs

4. MISCELLANEOUS
Ll ]

I. Elliote: | Lm

A list of eclipses of the moon visible in Ireland between ﬂm
and 921 was prepared for the History Department, University cnnq.. :
Galway, in connection with Dr. Mac Niochaill's wﬁ on the Annals «

T. Kiang:

Science Exhibition of the Royal Dublin aﬂnﬁhﬂ”

& omk Tepedlerd sodelend ,.,W .-

c. J. llltllr:.

The photoelectric sequence data of Du
Vol.l, No.6, 1972, were arranged and :

and E. W. Miller, the Steward Obs

5.  LECTURES, VISITS, ETC.
dyani ‘-nhut...ﬂu ERL -
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Dr. Elliott and Mr. Jordan attended courses held by Data Gemeral Ltd.
in London in June and Dr. Elliott attemded the Institute of Physics
Meeting on "On-line computers for laboratory experiments" at Imperial

College, London, in January. i .
Mr. M. V. Norris presented a paper on "Short-period variables in

NGC 1466" at I.A.U. Colloquium No.2l, "Variable Stars in Globular

Clusters", held in Toronto, Canada, in August.
Mr. P. B. Byrne attended the Enrico Fermi Sl-lt School on

-‘Jl.l. a T

"Experimental Gravitation" at Varenna, Italy, in Jul.;. N ke

LR TS |

'F'ISIIGH
R T o N, hw :
Public Nights and special visits b;ml ‘were arranged ¢
period September to April, as in previous years. ; ;
Other visitors included Professor and Mrs. 5. C
Hazard, Professor J. A. Wheecler, Professor nd-ﬁrg_
L. Hankins, Dr. G. T. Wrixon, Rev. ‘Brofessor D. J.
Professor M. Shapiro, Dr. G. K. Miley and Dr. T. F
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"The Cause of the Residuals n the Motion of Halley's Com
Monthly Notices of the Royal Astromomical So 1

. u-. !lq-ﬂlﬂ.: - l.“..

"On the Angular Distribution of Complete Samples u! '
Quasi-Stellar and Unidentifiable Radiosources”, Montt
of the Royal Astronomical Society (I'.u punj.

- J. Butler and F. B. ln-u

"Photoelectric ﬂw:ﬂ-tq of the
SMC X-1", Mature Physical m-:- (':n

PRl

m‘ lllﬂ c-'ullr htl“ g ﬁ. .

"1 Possible Candidate for LMC X-1",
(h press).
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B. Cosmic Ray Section

1. STAFF AND SCHOLARS

Senior Professor:
c. 6 ceallaigh.
Professor:
K. Imaeda.

Assistant Professors:

D. 0'Sullivan and A. Thompson (appointed 1 April 1972).

Dr. Y. V. Rao,

Visiting Scientist:

Professor A. G. Agnese, Istituto di Scienze -I.-.
Genova. il j_.
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The total thickness of these modules was 9.6 pi.ﬁ-_z copper equivalent
at 300 Mev/N. The remaining four double modules consisted of Lexan
(two hundred 250 um sheets in ueh} with one sheet of nuclear emulsion
and had a thickness of 8.7 plfc- The payload was nnﬂ:_lll_q.ﬂ“_
March 1972 (see previous Report).

(b) The second flight had a duration of 69 hours and the average
ceiling was 3.4 gms/cm’. The payload consisted of ten composite modules
each of size 32" x 12" with a total thickness of 6.9 mfﬁz. The con-
figuration of the modules was very similar to that employed in ﬂ""“" %
1971 flights, namely an exponential distribution of brass degrader in
Lexan polycarbonate and nuclear emulsion. The gondola was w
in Colorado. . i pl TR Wl 4

J'. e
(¢) The payload of the third flight was mﬂ.:_ m same
the second. Duration and nmm uﬂm nr-

respectively.

el ey .'*

In contrast to the l::r :m M"Mh

£lights (b) and (e) were m‘ﬂ!’
'Ihr.., when the | :iﬂ:ntm
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Study of the Production of Heavy Nuclear Fragments in High Ene

Proton Interactions in cellaboration with Eur Centre for
Nuclear Research (CERN) e

C. O Ceallaigh, D. 0'Sullivan, A. Thompson, A. J. Herz and

P. Zielinsky.

During the Spring and Summer of 1972 a scattering chamber, one
metre in diameter and 50 cms. deep, was built and installed to operate
in the e6 proton beam (24 GeV/c) at CERN, Geneva. The chamber
incorporated eight stack holders designed to expose stacks of Lexan
polycarbonate sheets having a collecting area of 10 cms. x 10 cms.

The disposition of the stacks was such that they :nl.h-:ud !r-mtl
produced by interactions of 24 Gev/c protons with a ;uld ttrpl: set up
at the upstream side of the chamber.

Three exposures were made in September 19?2.

g o (o i |

S

protons involved were 5 x 10
exposures were successful in I:hl: the performan
and the magnitude of the -qnl to noise rat:

e ;

exceeded expectations.

mndmadfqrtqq% :
Iﬂnﬁhfm:lhﬂbﬂ‘nﬂlr ln"
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= 1 GeV/N. 1In particular, the observed proportion, relative to Fe and
Ni, of nuclei with 17 Z € 25 4is 1.5l %t 0.3. These nuclel are
predominantly spallation products and are extremely rare in t‘ﬁ. sun and
in solar particles. The above proportion is consistent with m- at
E > 250 MeV/N but is far higher than the value = 0.2 obtained for
solar flare particles. A strong case can thus be made that the majority
of interplanetary particles with E » 30 MeV/N are of galactic rather
than of solar origin.

Study of Ultra Energy Nuclear Interactions in
Emulsions.

K. Imaeda and A. G. Agnese ﬂhiﬂ!llt}' nl‘ Gﬁu}. I _

i‘ﬂ-

vided a lti-.lll.l;. !
Hé!t'm lﬂllll
mrﬂhift"nq‘!i:rﬂ
ranging from 50 to 10~
observed in our sample
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4. NATIONAL SCIENCE COUNCIL RESEARCH GRANT

The National Science Council Research Grant was continued for a
third year. Application has been made for the continuance of the

grant for a furcher period of two years.

5. CONFERENCES, MEETINGS, ETC.

periods of scientific activity abroad involved membe
Preparation of equipment and payloads, laun 2
the 1972 Spring expedition at Sioux Falls, S.D., U.S.A.
A. Thompson, J. Daly and Miss D. R. Molloy).
: _ i = -

‘e

; ." Ny \ b i x s
Apollo 16 Exposure. (D. O h}}igﬁgi‘ A, Thow o D |
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K. Imaeda and C. 0 Ceallaigh attended the Symposium on Cosmic Ray
Physics, Paris, September 1972. K. Imaeda read a paper on Liquid State

Model of Fireballs and Multiple Particle Production by Cosmic Rays.
e B T
During the year C. O Ceallaigh attended three meetings of m’ﬂ-*ﬂ

Physics III Committee at CERN, Ceneva.

6. PUBLICATIONS

(a) Published:

c.' Ceallaigh, D. 0'Sullivan, Y. V. Rao and A. m'luhl
the Bristol Group:

Preliminary Study of the charge spectrum of El-.tn'm
Ray Primaries. (Presented by Y. V. Rao at tl Inter
Conference on Nuclear mm Ind lnl;ill m !
Bucharest, .my 1972.) :

0'Sullivan with P. B. l'!:l.u, !l-




8.  PERSONAL

Miss M. Dalton resigned her post as Clerk
November 1972. Miss E. Byrne was married on 15th hm

continued to serve as Junior Technical Assistant.
.




C.

1'

Geophysical Section
STAFF AND SCHOLARS

Senior Professor:

T. Murphy.

Professor:
Vacant

Assistant Professor:

S Aol i 5 Sl i
D. G. G. Young (appointed 1 July 1972). . _,m:.,. e—— ?ﬂ“
Ak

Research Assistants: v i o i B PRI fﬂﬂm
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basin 1.5 km x 1 km with a maximum depth of 145 m, the bottom being at
42 m below mean sea level. Resistivity measurements indicate an homo-

geneous composition and this, together with some laboratory analyses,
suggest that the material results from a selective chemical alteration
of a Carboniferous sediment with subsequent reworking in a solution
hollow environment. The larger scale gravity survey indicates
structural control.
This phenomenon of alteration of limestone strata is ﬂm and
it appears from enquiries from mineral prospecting aq-;lu ' ;I.I:,,_i-
of economic importance. Thus it has caused a serious dll.l,r in the
pilation of the half inch to one mile maps started lmym :
the necessity of investigating numerous small discrepancies to e
that they are not the result of simple reading men{“,_
the problem of deciding how much to omit !m l:Ill. maps wit
measurements. Bt
The economic importance of the gravity surve; een ht
by the numerous enquiries from prospecting companies re. 0 e
information for general purposes and lllﬂ' In s basis of dety 3
--FMU work thq'-lnm hﬂ.u:l::
to some of these companies and the .
‘of the work carried out I:W-. il
Mul ln!u-:i:m m 5 J




(b) Magnetics:

A limited magnetic survey was carried out by Mr. Howard on the Dingle
peninsula and Great Blasket Island and showed a magnetic anomaly similar
to the ones he encountered further east near Castleisland. As no
readings were taken at sea the survey is not complete.

The results of the magnetic survey west of Ireland carried out by
the Department of Physical Oceanography, University of Wales, have been
drawn up by Dr. Young and prepared for publication. The analysis
reveals that the sea bottom out to the limits of the Porcupine bank has
magnetic characteristics similar to those found on ml‘.’i.nﬂtl lml Elurt

is no evidence that the Porcupine Sea H;Iﬂ: ‘hu m:

(c) ihl:uru!

uel:iurﬂ“us:lnd" mm e been made
quare since IMW chool
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Enquiries abroad revealed a possibility of only one similar occur-
rence and that at Wolverton near Reading in England. Through the courtesy
and interest of Dr. Thirlaway of the Seismological Unit of the U.K. Atomic
Energy Authority records taken at Wolverton were inspected and it was .
obvious that extraordinarily similar happenings occur there. m—-
ments have been made to have special recordings taken for 1n'..:1.p:151

by us. s G T
It is thought that this phenomenon is comnected with the % 2

mentioned in last year's report, namely, the unawuq, p:-p-,

frequencies in recordings of shocks occurring over qﬁ &

meters away and which we now have found Iul been not:

elsewhere but usually dismissed as due to ‘!nal:nuﬁt.-

research continues.
The results of the south-west 'h:l_,:l:ﬂn,

S

in which we collaborated [lnnull Report ).}gﬂw

ptlmipl._-. mthu:,,.‘qtd this ,Gqc!‘la.- 4;,; xpl
continuing series of experiments wh

Wuﬁﬁ“ﬂfy a&m.ﬁlm
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areas. The results have been referred to earlier.

A gravity survey in the Oldcastle Co. Meath area was carried out in
conjunction with Rioc Tinto Exploration.

Gravity surveys were initiated under our guidance and some super-
vision by Barymin Explorations. The results will be given to us to fill

our detail on our maps.
The collaboration with the University of Wales was extended to

explosion seismic work and meetings to draw up plans for the Western
Approaches Seismic Refraction Experiment took place.

Following the gravity work at Ballysodare of some years back, Dr. w
of the Geological Survey explored the site with us and attempted to invest
gate by drilling. Unfortunately, owing to weather th i




