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5_..1:3 of Annual Report
of the work of the Constituent Schools

for the year 1973-74

School of Celric Studies

The vacancy left by the death of Professor Myles Dillom was at the
Professor level; it was filled by the appointment of Dr. Breanddn &
Buachalla, who took up his duties on 1 December 1973.

Mr. Donald MacAulay, who was Visiting Professor during ﬁ- Hﬂlrr
term, held a weekly seminar on 'Aspects of the Morphology of L e
Gaelic'. Other seminars and classes were given by Professor hﬁr (e e
Mr. Fergus Kelly and Mr. Alan Ward. The Statutory Public Lecture, LGl
'Personal Names, Epithets and Nicknames in Irish', was deli o
Professor Brian O Cufv on 29 March 1974, and Professor Eric Ha
delivered a public lecture on 'The prehistory of the conjugatec
itions' on 6 February 1974.

The full report gives details of the work of research ar
carried out in their various fields hr members of the
extern workers. G - e 1'*—"" =y

AR

In the field of publiﬂtlﬂll‘l’. ]

were published, one of them
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presented to Professor Lanczos by the Academy on 30 April 1973.  The
School was honoured to have as guest speaker for the occasion Professor
B. J. van der Waerden of the University of Zlirich, one of the founders

of the famous GBttingen School of Algebra.

The Statutory Public Lecture was given by Dr. A. B. Taylor of
Cambridge University. It was entitled "A Mathematician in the Welding
Shop" and aroused considerable interest among applied mathematicians.

School of Cosmic Physics

Astronomical Section:

Adaptation of earlier photometric techniques to the new facilities
available for data-processing has advanced well during the year.
Results from earlier investigations of Cepheid variables have hn
assessed in preparation for a detailed interpretation in ;

1971 have been nﬂyud :uphnlr and ﬂli ugul.
lication. Preparation for new observing p
ing of interferometric equipment at a hrp

and construction of 2-channel l,lllﬂltie1
photometric iﬁﬂ: d SR L

Cosmic Ray t.i.on:;

The uudy of very huvjr and ultra he:
laboration with Professor Fowler's group
during the year. All the events

mw and analysed.
lated, 36 of whi
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Apparatus for a complete palaeomagnetic study of rocks has been
set “FI § y ey

An important connection between earth conductivity and Spon-
caneous Polarisation effects was discovered over the Dunshaughlin silica

occurence.

The Kingscourt graben structure has been investigated and hu
proved to have been initiated in lower Carboniferous times which is
much earlier than what was known. : i

Magnetic work in the southwest lead to the discovery of a dyke
system of Tertiary age and thus extended the known limits of this
volcanic activity by over three hundred kilometres.

A course of lectures on geophysics was given an
students from the Dublin universities. Field exe:
Co. Mayo for Trinity College students and in Co
College students when geophysical techniques
demonstrated and sample surveys undertaken
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I - Constitution of the Council of the Institute and of t

of the three Constituent Schools on the 3lst March 1

1. THE COUNCIL OF THE INSTITUTE

Chairman:
Professor W. B. Stanford, M.A., Lite.D., S.F.T.C.D.

Ex-0fficio Members:

Thomas Murphy, M.D., D.P.H., B.Sc.Pub.H., President, ﬂnimﬂ.t.r
College, Dublin; Albert J. McConnell, M.A., M.S5c., Sc. D., P :
Trinity {.‘-nl'.ltgt, Dublin; David Greene, M.A., ‘!fel:!'l‘lllt.

Academy.
Professor Brian 0 mﬁr, ll-.i. D. Lite.; ‘}lf.: K aker, I o

Professor L. O Raifeartaigh, 'Ilr.ﬂ'c‘u, ‘Ph.D.:

D.Sc., Ph.D.; Professor C. 6 Ceallaigh, M.Sc., P
rm. Hls':-l-| Ph.-n'-
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4. THE GOVERNING BOARD OF THE SCHOOL OF COSMIC PHYSICS
}..'rtq.fﬁi-':'

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

Cormac § Ceallaigh, M.Sc., Ph.D.:; Thomas Murphy, D.Sc.: Pal
Arcthur Wayman, Ph.D. o e = ;

Appointed Members:

Patrick M. A. Bourke, M.Sc.; Peter Kevin Carroll,
Cyril F. G. Delaney, M.A., Ph.D., F.T.C.D.; Eric M. L
M.Sc., Ph.D., F.R.A.S.; Reverend Thomas P. G. McG
Patrick J. Nolan, Ph.D., D.Sc.; Neil A. Porter,
Walton, M.A., M.Sc., Ph.D., D.Sc., F.T.C.D.
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II - Annual Report of the Governi Board of the School of Celtic Studies

for the year 1973-74 adopted at its meeting on 19 June 1974.

1. STAFF, SCHOLARS AND EXTERN RESEARCH WORKERS

Senior Professors:

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

Professors:

James P. Carney; Breandén O Buachalla (appointed 1 December

Visiting Professor:

Donald MacAulay (from 1 January 1974 to 31 March 1

Assistant Professors:

Junior Assistant:

Fergus Kelly.
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the appointment of Dr. Breandfn § Buachalla. The Board recommended

to the Minister for Education the appointment of Mr. Rolf Baumgarten

as a Bibliographical Officer on a salary scale similar to that of an
Assistant Professor; this recommendation was rejected, and negotiations
were still in progress at the end of the period under review. HNo
further progress was made by the efforts to obtain a third member of the
clerical staff. It is disappointing to note this lack of recognition
of the necessity for ancillary staff to support those emgaged in
original research.

Mr. Donald MacAulay, head of the Department of Celtic in the =
University of Aberdeen, was Visiting Professor during the Imaquuﬁi:
of 1974. He conducted a seminar on 'The Gaelic of Lewis' which as
well attended. It must be recorded with regret I:hltimﬂ 14
sible to initiate enquiries about a Visiting Professor '
year, since the Board had decided to fill the vacant

Professor which the Department of Education had regarded
the funds for the Visiting Professorship. :,Iq;'; reply has 1
received to representations on this 'pnm

- It will hi«"lﬂ hlw (!uug _ﬁh
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Professor Brian O Cufv worked on (i) aspects of Early Modern Irish
bardic poetry, including manuscript transmission and bardic teaching
on grammar and metrics; (ii) a number of linguistic topics relating to
Irish grammar and semantics; (iii) preparation of short texts for
publication and proof-reading of works in course of production; (iv)
Irish personal names, especially in the period 1000-1600; (v) material
for publication as part of A New History of Ireland. Professor 0 Culv
edited two issues of ﬂgﬁ and began editorial work on Celtica XI in
collaboration with the Director. The following articles were accepted
for publication: (i) 'Comram na Cloenfherta' (Celtica XI); (ii)
'Observations of Irish "clog" and Some Cognates' (Studia Celtica);
(iii) 'The Irish Bardic Duanaire or "Poem-book"' (to be published as
a pamphlet by Malvern Press). See also Sections 3, &4, 6 and 7.

Professor James Carney continued to work on the El.ll:ﬂtm.dt
Literature to 1534 for A New History of Ireland.
Poetry and on the Ogam script progressed. s--.l-n

Professor Breanddn § Buachalla began a general
history of the Irish language and literature in Ul
See also Sections 6 and 7. ' ; :
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Mrs. Nessa Doran completed the preparation of Fasc.III of
A Catalogue of Irish MSS. in the NLI. At the suggestion of Professor
¢ Cufv some of the material was revised before going to Press. MSS.
G115-129, G133-4 have been catalogued for Fasc.IV.

Mrs, Anne 0'Sullivan checked first proofs of Professor Binchy's
ediction of Corpus ITuris Hibernici with the following manuscripts:
Rawl. B 487; B 506; TCD E 3.5; H 4.22; H 3.17; RIA 23 Q6; 23 P 3;
23 P 12; B Eg. 90. An article on the Tinnakill Duanaire was accepted
for publication in Celtica XI. See also Sectiom 7. Wy

Mr. Rolf Baumgarten continued to collect and arrange entries for
the Bibliography of Irish Linguistics and Literature. All tn—:wh-'
R. I. Best's Bibliography of Irish Philol and Lite '
and II were transferred on to cards with the assistance
Sheppard. He compiled a bibliography of the ph}tﬂlm
Professor Myles Dillon and this has been accepted for pub i
Celtica XI. See also Sections 6 and 7. ey

Professor Proinsias Mac Cana, as m:ﬂ mnﬁ
and Modern Welsh Series, read H.rl-l: M 'dﬁr' .
u!lqnllrlnhmalm ' Llu
published as volume ﬂmmr ey
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was accepted for publication in Irish Historical Studies. See also
Section 6.

Mr. Alan Ward completed his Ph.D. thesis 'The grammatical structure
of Munster Irish' and did some field work for Dialect Survey in Munster
Gaeltachtai. An article entitled 'Deilbhfocht an ainmfhocail i
geandint{ na Mumhan' was accepted for publication in Eriu. See also

Sections &4, 5 and 7.
Mr. Liam Breathnach worked on the suffixed pronouns of 0ld Irish

for his M.A. thesis which is to be presented at U.C.D.
Mr. Michael Smith investigated the syntax and semantics of the Old

Irish definite article.
Miss Kay Muhr commenced work on the preparation of an -dtﬂu -d!

the Middle Irish tale 'Airecc Menman Uraird maic Coise', 'Hllt-iih"_-." )

supervision of Professor Camey. : 3
M. Louis Paul Nemo continued to work on the Histo

of Breton and read first proofs of A Historical Morphol,

of Breton. An article on '"The -nhmuuw-m_

accepted for publication -n-u-u'm o o luuﬂ'. 3

Translation and Motes of an edi,ﬂa-.e
articles were mwhd for rp-bum




.

Rev. Martin McMamara, M.S.C. checked revised proofs of The Apocrypha
in the Irish Church and these were returned to the printer for further

revise.
Tomds Cathasaigh read first proofs of the Text, Introduccti m'

Notes and Variant Readings of The Heroic Biography of Cormac mac lﬁi:."

3 LECTURES

Professor Eric Hamp of the University of Chicago delivered a public
lecture on 'The prehistory of the conjugated prepositions' on ﬁ l'ib!lllrr

1974.
A statutory public lecture entitled 'Peﬂm;l l-nu, Epiﬂlil‘.l‘%f

Nicknames in Irish' was delivered by Professor Brian 6 Cufv = *'Mt‘
College, Dublin, on 29 March 1974.




EXTERNMAL ACTIVITIES

Professor David Greene was elected President of the Royal Irish
Academy on 16 March 1973. He acted as Chairman of the Seventh Inter-
national Viking Congress held in Dublin in July 1973. On 19 July
1973 he lectured to the Congress on 'The Influence of Smdhl‘l’i.l; s

on Irish'. At Trinity College, Dublin, on 10 April 1973 Professor
Greene delivered a lecture on Saltair na Rann and on 22 October 1973
he delivered the Presidential Address to the Royal Irish lud-y
Professor Brianm O Cufv delivered the R. I. Best Memorial I.utnn
on 'The Irish Bardic Duanaire or Poem-book', at the lll:iml Glil-!‘l""

of Ireland on 24 May 1973. _ A
Professor James Carney lectured on "Early m,-h u.uu ure"
the School of Irish Studies, Wilton Place, Duhll.n on 31 Dcl:

Physics of the Institute on 20 March 1974, ;
Professor Breanddn Buachalla, md-:.m

m:im cultunl Inltlﬁl::l
i i
'I:hhql.i. ntun' P |5




Brian O Culv:
figse XV, Parts | and 2. Published by the National University
of Ireland and edited by Brian O Cufv. :

{c) Contributions to Periodicals:

David Greene: _—
Synthetic and Analytic: a reconsideration. Eriu XXI1V, 121-133.

D. A. Binchy:
Distraint in Irish Law. Celtica X, 22-71.
A text on the forms of distraint, ibid. 72-86.

MacNeill's Study of the Ancient Irish Laws. The Scholar
Revolutionary (ed. F. X. Martin and F. J. Byme), 39-48.

Brian 0 Cufv: KPR
Two Items from Irish Apocryphal Tradition. Celt:
The Linguistic Training of the Madiseval Irish Post
Roinnt Leasaithe Téacs. Eigse XV, 13-21.




Ronald Black:
A Manuscript of Cathal Mac Muireadhaigh. Celtica X,

Review: The Gaelic Notes in the Book of Deer. (K. H. th'tlu]'
ibid. 264-7.

Mfire Herbert:
The Provenance of Laud Misc. 615 (w.i.l:h A. u'muh-}.

174=192.

Alan Ward:
Will and Testament in Irish,.

Cecile 0'Rahilly:
‘Five Notes.
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I1I - Report of the Governing Board of the School of Theoretical : gsics

for the year 1973-74 adopted at its meeting on 23 August 1974.

1. STAFF AND SCHOLARS

Emeritus Professors:
Cornelius Lanczos; Jeohn L. Synge.

Senior Professors:
Rev. James R. McConnell; Lochlainn S. § Raifeartaigh, nimm
for three years from 10 January 19?2 John T. I.lnllh

Visiting Professors:

A. Schild (20-27 May 1973); P. M. Mathews (
B. Sredniawa (6-31 July 1973);
M. Sachs (August 19_‘.{‘31; B. Sz,

Assistant Professor:
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the Royal Irish Academy on 30th April 1973.
(c) A summer seminar on "Current Problems in Quantum Field Theory"

was held in St. Patrick's Training College, Drumcondra, from 9th to
13th July 1973. It was attended by approximately fifteen local

physicists and thirty visitors from overseas. A decision was taken
to hold a similar seminar on "Current Problems in Particle Physics"

in July 1974,

3. STUDY AND RESEARCH

Professor Lanczos continued his researches in gravitation and
Riemannian space, symmetry and the principles of imt‘rj -

- g S

relativistic gravitational collapse, using null coor
studied Newtonian models of globular clusters in
regarded as forming a gas without Eﬂlil:lﬂti‘.’l‘
equation is central. He created a IHI.

in which the total energy of a pl'l.ﬂ;:h"

momen tum hnmmwhlw-
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the year Dr. Tchrakianm developed a method for constructing covariant
bases for two particle massive reactions, and is now preparing this

work for publication,
Dr. Manoukian studied the short-distance behaviour of quantum

electrodynamics in the presence of neutral-meson theory with ps-ps
coupling proceeding loop-wise. He showed that the Adler-Baker-Johnson

eigenvalue condition for the fine-structure constant alpha remains
stable in the presence of strong dymamics. This result suggests that
the value of alpha possibly may be determined within pure electrodynamics
in isolation from the rest of the world. As a by-product of m.m:k
he discovered that the effective strong coupling in this abel i
theory vanishes at very high enmergies faster than the presently
estimated ones in non-abelian theories. He has prepared thi '
for publication. i g i oI

Dr. Gomatam and Mr. Garavaglia collaborated on
description of DHA, and also in work on the Sc
helical coordinates, and prepared papers c

. Garavaglia is =pﬁlntlgrm

T i

‘-"I'""" e ULLUMLL
:#1.11‘ .-_.._I 1
oL a
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The relationship between this model and the massless limit of the Adler-
Baker-Johnson-Willey model was discussed to show that the two models are

quite distinct. This work also has been submitted for publicatiom.

Professor McConnell completed his investigations of weight diagrams
for represencations of Lie algebras of the orthogonal and symplecctic
groups, and of their use in the reduction of representations of the
general linéar group. He continued his collaberation wich Dr. M. J.
Newell, President of University College, Galway, on the theory of group

characters and on properties of Schur functions.
Dr. Solomon worked on the application of Lie algebraic methods to

linear lattice models of thermodynamic systems and generalized the X-Y
model to a hierarchy of algebraically equivalent, exactly solvable

models involving long-range and many-body forces.
Professor Lewis continued his work in statistical

laboration with Dr. L. C. Thomas {Sunnt) led tu a
stationary Hilbert- npnu-nl.ud ﬂ:oehul:l. :qm

press. The result is Illh'. uiul;‘,
He collaborated with nm 2

—
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energy scattering parameters by applying the unitary-pole-expansion to
the two-body system and using Pade approximants to solve the Faddeev
A description of this work, and the results, is

three-body equations. .
He is now extending this work to cover the inter-

now being published.
mediate energy region, and to calculate phase shifts, inelasticity para-

meters and polarization parameters in nucleon-deuteron elastic scattering
and break-up. He is also preparing for publication preliminary results
of the application of one-hadron-exchange potentials to the three

nucleon bound system.
Dr. Golden worked on atmospheric physics, and calculated the rate

of diffusion of particles through air containing absorptive centres !n:t A

these particles; he prepared this work for publication. He also _,’

studied gauge models and scale invariance. ¢ wigh St -
Professor Scaife completed the editing and correction of

proofs of the Lanczos Festschrift - Studies in Numerical
Dr. Dineen extended and guq.n!.i_!‘..._l;,d his previous

and, in collaboration with Dr. No

separable and si
ex studied the p
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Dr. A. Joseph (Tel-Aviv): Algebraic structure in field ctheory,

Professor C. Lanczos (DIAS): The quadratic action principle of
relacivity.

Dr. V. McBrierty (TCD): Study of polymer properties and their
theoretical description.

Professor J. R. McConnell (DIAS): Weight diagrams for compact simple
Lie algebras of rank three,

Dr. B. Mainland (DIAS): Review of Lee model and introduction of wector
bosons.

Dr. E. Manoukian (DIAS): Stability of eigenvalue condition for - ﬂm.
Professor P. M. Mathews (Madras): Aspects of non-linear field equations.

Causality of propagation of
relacivistic fields.

Dr. M. Mortell (UCC): Ome-dimensional non-linear waves i.n a boun
medium. il

Professor B, Ez.-ﬁm (Budapest): Dilations of

tractions on lII.IL
. o T iy

Representations

commutation relat




In the Hilary term Professors McConnell and Lewis organized the
following course of lectures on non-equilibrium sctatistical -I:hlltiéi':;".

J. T. Lewis: The Boltzmann equation (2 lectures).
The Ehrenfest model.
Dynamical theories of Brownian motiom.
A. J. O'Connor: The master equation (2 lectures).
C. Lanczos: Einstein's theory of Browmian motion,
B. K. P. Scaife: Brownian motion and dielectric relaxation.

STATUTORY PUBLIC LECTURE

A Statutory Public Lecture, under the auspices of the

delivered in University College, Dublin, on "A u:ﬁhtﬁﬁ
welding shop”, by Dr. A. B. Taylor, on 11 January 1974 '

S s

7.  VISITORS
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Professors, Lecturers, and Graduate Students from the several Irish

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

lectures were delivered:
LY

April:

Dr. R. Aron {mﬁJ: Convolution operators on entire functions.

Dr. T. Hurley (Sheffield): Why represent a group?

Professor J. Flavin (UCG): Aspects of Saint-Venant's principle.

Dr. W. Montgomery (Open U.): Dynamical Lie algebras.

Dr. A. I. Solomon (Open U. and nns:;d i.i.: algebraic approach to spin
models. )

R

K L3 e TF

Dr. B. Quigley (UCD): Representations of compact Lieqmji.

December:

Professor E. F. Fahy (UCC): A problem on radar-echo ¢
gravitational Eﬁﬁ

Dr. R. Harte (UCC): The spectral mapping theorem

Dr. 5. Dineen (UCD & DIAS): An algebraic app oac
in several

B

e, (I S
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Dr. E. Davies (Oxford): The Dicke maser model.

Dr. K. Schmidt (London): HNewman's construction of 2-dimen-
sional Markov fields.

Dr. 0. Melsheimer (Marburg): On the relationship between
macro- and micro- physical theories.

10. EXTERNAL ACTIVITIES

Professor Synge lectured to the Institute of Physics, in Galway,
on 8 April 1973 on "The science explosion”;: to the Dublin University
Mathematical Society om 16 April on "Linked harmonic oscillators"; and
to the Irish Mathematics Teachers Association on 17 May on "The thrown
string: a problem in probabilicy". -nﬂm
Professor McConnell spent two months in the period October-De
1973 at the State University of New York at Stony Brook. Ih.l
period he visited physics and utl:mtir.- dap-mnu of tirm g

versity of New York at Buffalo, the I.Iliﬂ.n!.t.r #{l' '
University, Quebec, and gave seminars there.
discussions at the Rockefeller University, New

of South Florida, Tampa. He attended tt

on Theoretical Physics at Blacksbu
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invitation of the Polish Academy of Sciences: he lectured in Warsaw
and Cracow, and had discussions there with a number of Polish functional

analysists.
Dr. Solomon participated in the Second International Celloquium on

Group Theoretical Methods in Physics, held ac Nijmegen in Junme 1973.
He gave a talk on "Generalized Ising Model" at Oxford in November, and
on "Models for ferromagnets" at the Open University in February 1974.

11. PUBLICATIONS

reports.

(1) Books:
Pl.l'hli.lllld

Talking about rel.ll::l.ﬂl:jr.
translated into Japanese (Ka




P. A. Hogan:
#A note on the escape of neutrinos from within a thick spherical

shell. Proc.R.I.A. 73A (1973), 91-97.

*Electrodynamics without advanced fields or asymptotic conditions.
Nuovo Cim. 15B (1973), 136-46.

#The physical consequences of the Huggins term in classical
electrodynamics. Nuovo Cim. 16B (1973), 251-63.
*Huggins-renormalised electrodynamics: A system of charged
particles. Nuovo Cim.Letc. 7 (1973), 135-38.

Classical electrodynamics: the equation of motion. Proe.
Camb.Phil.Sec. 76 (1974), 359-69. ;

-

P. A. Hogan and D. J. McCrea:
#*The equations of motion of macroscopic bodies in genmeral

relativity. GRG 5 (1974), 79-113. s S AR
i watd ol Wi

S. Banerji: . 1 ol :
Some general theorems in Brans-Dicke and Hoyle-Narlikar
cosmologies. Phys.Rev. 9D (1974), 877-82.

P. Yodzis: :
*On the expansion of closed univer:
61-6. : Py
*Lorentz cobordi

A

-
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G. B. Mainland and L. § Raifeartaigh:

Reduction of the Weinberg Lagrangian to a simple model. Proec.
Ind Internat.Conf. on Group Theoretical Methods in Physics, I,
Univ. of Nijmegen Press (1973), pp.Al47-165.

J. Gomatam, D. Tchrakian and L. 0 Raifeartaigh:

*Simple calculation of Wigner angles. Math.Theor.Phys. (USSR),
19 (1974) 201-207.

A. Bhm and G. B. Mainland:
Generalizations of the Dirac equation. Nuovo Cim. 184 (1973),
308-26.

R. Acharya and P. A. Hogan:

*Equivalence of massive Brans-Dicke and Einstein thuﬁ:l'i n!'
gravitation. Nuovo Cim.Lett. 6 (1973), 668-72. g

R. Acharya and Z. Horvach:
Taylor's non-classical theory of magnetic me
spontaneously broken U IE' I!I‘n Iﬂﬂll- :
(1973), 513-19. ke

A unified Blrdltti—ﬂuinbcr; model
2048-65.




§. Dineen and P. Noverrez:

Le Probleme de Levi dans certains espaces vectoriels l:upulﬁ'-
giques localement convexes. C.R.Acad.Sci. (Paris) 278 (1974),

693-5,

12. PAPERS ACCEPTED FOR PUBLICATION (in press)

C. Lanczos:
Gravitation and Riemannian spaces. Found.Phys.

J. L. Synge:
Anti-Compton scattering. Proc.R.I.A.

On the present status of the electromagnetic energy tﬂ
Hermathena.

The science explosion. Nature.

*The hypercircle method. Lanczos Festschrift '
Numerical Analysis". luduir. m-a.. :

J. McConnell:
Multiplication of Schur functions. !rucln
Vancouver, 1974. el

Critical notice of "The rules of the ﬂ‘s'
Essays on models in ln'hﬂlll‘}.a;
Tavistock Pru: {I.nminn},ﬁ :

L. n numuuh.. i

VR
lﬁﬁmﬂﬂf‘ﬁ
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IV - Annual Report of the Governing Board of the School of Cosmic Physics

for the year 1973-74 adopred at its meeting on &4 July 1974.

A. Astronomical Section

L STAFF AND SCHOLARS

Senior Professor:

P. A. Wayman.
Professor:

T. Eiang.
Research Assistants:

I. Elliott; C. J. Butler (to 31 October 1973).

Experimental Officer:
B. D. ..lordl.n._

Research Associates:
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automatic "Galaxy"™ machine at the Royal Greenwich Observatory in ng;
1973 for the region LMC I in the Large Magellanic Cloud has been sub-
mitted to reduction procedures developed over previcus years and now
being adapted for the Nova 1220 competer. The task of identifying
stars through their coordinates on the paper tapes has been completed
and the process of identification has been found to be efficient. bis
is apparent, however, that the coordinate transformation adopted during
the measuring run with "Galaxy" machine, in order to fix on stars
previously identified on amother ADH plate, can be sufficiently
inaccurate in crowded star-fields that the wrong star is —lmﬂu o~
often as one time in two hundred measurements. n | Al il
The problem of correction for background fog has been ﬂmm
detail and a possible method of calculating a correction to "Gal £
magnitude measures has been derived but not thoroughly teste

il iy
Cepheid Variables: C. J. Butler. b

The luminosity relations for cepheids '.In the
have been re-computed, yielding slightly « 3
derived earlier. Different sele - '
exclude "abnormal" cases such
The lal.m miﬂ m
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in a random distribution of stars on the sky.

Light-Pulse Experiments: FP. B. Byrne.

Analysis of the data of May-August 1971 is now complete, with 176
hours of recordings in the vicinity of the galactic centre. Using
detailed profiles of over 60% of the 250 timed pulses, practically all
are easily ascribed to interpretation as meteor light-pulses. An upper
limit to the optical energy flux density accompanying the gravitational
pulses reported by Weber has been fixed at ﬁ.lﬂ-'za watts per square

metre per Hertz frequency-interval.
An anomaly occurs in the frequency-distribution of inter-arriwval

times of individual events on the galactic centre channel. There is
an excess of inter-arrival times of less than 1 minute, more than four
times the expectation by a Poisson distribution, Inlwa
man-made origins can be virtually excluded by non-occurrenc o

control regions.

X-ray Sources: P. A. Wayman, P. B. Byrne
hand to carry out optical observat
- P RS PR ..--1 “..-.I .”._--. by
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radius of 3.2 solar radii. An investigation has been started to
determine whether a "decentred dipole" model can be applied to all

magnetic stars.

C. J. Butler:

A critical appraisal of the work by Thom and Thom on the Carnac
stone-age alignments and their alleged astronomical relationships has
shown that their interpretations are probably misleading. It is ' :
important that the astronomical significance of such remains, uhl.q:h is

accepted nowadays by astronomers as genuine, should not be nw:_-g_‘}:g;ﬁ.

P Mgt

I. Ellioce:
bl

Several versions of the Fast Fourier Transform have been imp!

mented on the Nova computer for use in power mq:mwﬂ s

data. B R g

3.  INSTRUMENTS, ETC.

Mechanical Workshop: R. P. M
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Dublin, from 1961 to 1967 and has since then been fully utilised by

the School of Cosmic Physics for a great variety of programs; for
simple data handling, for Monte Carlo generation of test data, for
repeated calculation of gravitational perturbation, and for complex

least-squares solutions for non-linear response, among other uses.

It has been continuously and well maintained under the maintenance
agreement and has performed with great reliability, sometimes being
switched on continuously for three weeks or more. Because of the

low capital investment, and because operation of the machine could be
learned quickly, it was found appropriate to make the machine directly

available to users, who were thereby enabled to develop h.uitgg::g_ '
programs rapidly. e
The Nova 1220 installation was improved during the year by the

addition of a fast paper tape punch, and a doubling v!"t“i‘ﬂl‘l
to 16K words. A new power supply was provided by the idl
in order to overcome the occasional component failures
experienced. "Extended Basic", "Fortran IV" and
high-level languages available S

The Cartrifile loading o
possible becau: -
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M. Callanan and P. B. Byme:

A library retrieval program for astronomical review articles using

key-words has been written for the Nova/Cartrifile system.

1. Elliott and W. Dumpleton:

A method has been implemented of using Contour photegraphy for
displaying characteristics of astronomical objects as recorded on photo-
graphs. A commercially-available material, "Agfacontour" pm;hcn _
isophotes at a particular level by control of exposure, uyl:l.u‘__ll_, :alnm;
filter, and development. The method was found to be adequal
ducible in a variety of applications. Diameters of mn.
stellar images constitute measures of brightness of lufﬁﬁhﬁt_;
for instructional purposes. i

1
3. BUILDINGS
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of "Abundances in Cepheid Variable Stars of the Magellanic Clouds" at

Austin, Texas, on 28th June.

The Boyden Observatory Council Meeting for 1973 was held in
Brussels in May and was attended by Professor Wayman.

The Boyden Observatory Council Meeting for 1974 was held in
Bloemfontein, Orange Free State, on 29-30 January and was attended by
Professor Wayman, who also visited the Radcliffe Observatory, Pretoria,
the Leiden Observatory Southern Station, the Sutherland Observatory in
the Karoo, part of the South African Astronomical Observatory, and its

g -

Cape Town headquarters. He presented an account of "The Motion of

« Halley's Comet and Planet X" at the Radcliffe Observatory on Toew

L & ST

January. ] i,
S TR

Professor Wayman spoke on "The Copernican Itnnl.ut-:lqn.‘i'..




PUBLICATIONS

C. J. Butler and P. A. Wayman:

"Identifications of Variable Stars in the Large Magellanic l:lmd"',
punsink Observatory Publications, Vol.l, Ne.7, 1974 {cu-mi.ﬂl:l.ul
of the Dublin Institute for Advanced studtu. Series C). £,

A. Wayman:
Composition Data from Variable Stars, Symposium on the New
Astronomy, Univ. Orange Free State, 1973.

. Kiang:

"The Cause of the Residuals in the Motion of Halley's Com
Mon. Notices, Royal Astr. Soc., 162, 271, 1973 {m g

Obs. No.ll).

. H. Plagemann:

"On the Angular Distribution of Complete Sample:
Stellar and Unidentified Radio Sources". m;
Ast. Soc. 164, 303, 1973 I‘.'Cmttill. Dunii‘.nk

.p.\ Hj el ._-'
. J. butler and P. B. Byrme: . '

"Photographic Photometry of the
SMC X-1", illl:un Phyil.::l.l Bﬂﬁc&h
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A total of 120 ultra heavy nuclei has now been accumulated of which
36 have Z > 70. The primary charge spectrum, extrapolated to the top
of the atmosphere, features a sharp peak at Z = 78 and large accumu-
lations of events in the intervals 50 <Z <60 and 34 < Z < 39. The
presence of nuclei with Z > 83 and the general form of the charge
spectrum for high Z are consistent with nucleosynthesis by the rapid
neutron capture process. Although the sample of ultra heavy nuclei
contains several events with Z = 92, ne transuranic nuclei hawve been
detected to date.

The energy spectrum for primary nuclei with Z > 70 has ll'l- mlln:ld
from the relativistic region down to 0.45 GeV/N at the top of I:I;I gl kit
atmosphere. This spectrum, which is flat, is in lmlllﬂll: _' _' :
with the energy spectrum of cosmic rays of low Z.

June/July 1973 and exposed in hpl:eﬂur 1!?3; '.IIII __
sisted of 150 sheets of 250 pm Lexan Pnlynrbmt-,qy: one
mn;.-ssnuclur-nnuntthmpndl- !

of six latge‘modiles, each module
Tha Sqrely wm@mﬂ-a
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The remaining two Dublin/Bristol modules were assembled into a

gondola with other Bristol detectors for the 11.1 MCF balloon which

remained at ceiling for 73 hours. In this case the mean effective

altitude was 3.60 mbars. The gondola was recovered from shallows in
the Mississippi river near Winona at the Minnesota/Wisconsin border on
22nd September 1973.

All the nuclear emulsion from the Cokato and Mississippi flights
has been processed and area scanned while the bulk of the Lexan has been

ammonia scanned. About 150 square metres of Lexan sheet was etched, as

a necessary precursor to the ammonia scan. About 100 ultra heavy :
candidates have been located and selective etching of the relevant Lexan

and measurement of tracks are in progress.
Work has begun on a long term pnj-r.-t to l.nvnt{litl I:ll M i&r

Fe peak in detail.
at least 25 square metres of Lexan sheet nid the subse
measurement of up to ten thousand Fe Group nuclei.
that this work would continue in parallel with other proj
period of several years. o '

.IJ .

Etlll ni the !'ruh:tim nE E-I Ilu:lllr Frags
Prm:u Inun:tiul. ' T DA
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It is intended to use this equipment to further the study of the

charge and energy spectra of fragments produced in high energy proten
interactcions. This work is being carried out in collaboration with

the European Centre for Nuclear Research (CERN).

High Energy Nuclear Interactions in Photographic Emulsions.

E. Imaeda.

A theoretical study of nuclear interactions by high energy primary
cosmic Rays 6 < Z » 26 has been continued. The study is focussed on
the creation mechanisms of mesons and nucleons in complex nuclei col-
lisions. The analysis differs from that qlugid. I_.p_&rhi.'!r current
experiments which provide information only on the pmthr.:.im..u!- msau-
components such as arise in fragmentation processes. The ﬂ'-l-'l:
analysis is useful in explaining the characteristics of llt-liﬂ air
showers created by heavy cosmic rly nuclei and l.l_.p tllm m W

_____

.Lica

---ﬂﬁ"'.t“f'in,-."._

g gt Skl S
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4. NATIONAL SCIENCE COUNCIL RESEARCH GRANT

An application for a remewal of the Grant for a further period of

two years was rejected. The original grant terminated in ﬁetnhr 19?3.

5. CONFERENCES, MEETINGS, ETC.

The following meetings, international conferences and d!lﬂfn.iun
periods of scientific activity abroad involved members u! t e Section:

Galway, 7-8 .‘FI‘tl' 1973 {l- Illlll-l, D. G'SUIIi‘FII.. 'l--o_
¥. V. Rao):
Institute of Physics (Irish Branch) Annual

Conference in connection with the “ ome
Prof. G. D. lmhuur

EL ¥

Bristol University, July 1973 (J. Daly, Hlu H. 0'D

Miss R. Ward):
Construction of ﬂﬂﬂtﬂrm
stack for projected balloon fli

Denver, Colorado, 17-30 August, 1?:-:. Xe.ls




PUBLICATIONS

(a) Published:

D. O0'Sullivan, A. Thompson and P. B. Price:
"Composition of Galactic Cosmic Rays with 30 < E < 150 Illﬂhuiﬁ!.

Nature, 243, 8 , 1973. s

G Ceallaigh, D. O'Sullivan, Y. V. Rao and A. Thompson with P. H.
Fowler, R. T. Thorne and A. P. Muzumdar: Trxuio W

"The Charge and Energy Spectrum of Ultra Heavy Eﬁ-ie Il;- ﬂlm‘."
Proceedings of the 13th International Cosmic Ray Conference,

Denver, Colorado, 5, 3237, 1973.
D. 0'Sullivan and A. Thompson with P. B. Price and J.

"Galactic Heavy Cosmic Rays with 5 < E < ﬂﬂ'-" !
Proceedings of the 13th International Cosmic Ray
Denver, t.'-&‘l.m.'ldu 1 146, 19?3 Sadibky a’*'.

K. Imaeda and A. G. Agnese:

"Two hrglnh Correlations in,_rhn.,l:m
50 to 107Gev." Lett __-Iuﬂvn ﬂ!.-n_ :

K. Imaeda and P. Fleming:

"Ilucl.ﬂ,r Inu:m::l.m b,r El..lll-ln
In Emulsion". . hys
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The interest of mineral prospecting companies in gravity surveys
is still evidenced and many enquiries for data were fulfilled. Such
has been the demand that copies of the manuscript maps are now being
s0ld as publications. Requests for guidance have also been made and
it became necessary to recheck some of the base stations as over the
years the descriptions of the sites no longer apply and in several
cases the bases had to be re-sited.

The gravity data have all been transferred to punch cards and
thence onto magnetic tape for sorting and computer processing.

The negative gravity anomaly over the silica deposit at Dunshaughlin
being investigated by Mr. Reynolds was reinterpreted after a further
resistivity survey which showed that a simple relationship between
resistivity and depth of burial did not apply. His final '-ll.yﬂl
using three dimensional model studies indicated a two component
structure in the anomalous body. He deduced a process of format m

of the silica deposit from the combined poph;-!.ul H:wﬂn llm
i Ira_ .r'] '

Lok T

laboratory simulation of limestone decomposition and hﬁm.-pnu %‘!
: 4“.-
results in a thesis for the degree of M.Sc.

Yo C Nomy obede wgencd
R I T ] im,':
(b) Magnetics o e “ S
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A limited magnetic survey was carried out on the Inishowen peninsula
at Moville in an effort to pinpoint certain marked anomalies shown on
the published aeromagnetic map of Northern Ireland. The ground survey
did not confirm the position of these anomalies on the aeromagnetic map
but was more in keeping with what was expected from the earlier gravity
work (Report for 1971-2).

In the course of the field exercises for geological students from
University College Dublin (see later) unexpected magnetic anomalies were
encountered. These were briefly followed up but attempts to locate the
causative magnetic rock for sampling were not successful. This unusual

occurrence has opened up a new line of enquiry which is being actively

pursued. P Wil H#‘H

(c) Meteorology

i, WY

Routine observations of the -unmlog{ul ci-lnlil 'Hqﬂ col

i

throughout the year, the Iul:o;nphic tuutd- r.ih:
published.

Since observations ceased at ‘:rﬁtm ﬁiﬁm '
chment nf I:uﬂ.di.n.p. ﬂn ;mn-:t nbn T
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crust under the Seabight Trough compared with that under the Bank while
the crustal thickness appears approximately the same. The signals
show that the "first arrivals" consist predominantly of waves in the
frequency band 2.5 - 15 Hz, with a peak near 10 Hz, and the group
velocity of these under the array is greater than 7 km/s. This
indicates that these waves are compressional not surface ones as was

originally thought.
Later in the year the same station was reactivated to record !,lrn

underwater explosions from Scotland and France. An additional station
was set up at Dunsink. The largest explosion north-east of the L!.l"lfa'nl
of Rhum was well recorded at Dunsink (409 km) but most nrp:ﬁhﬂ' e
barely detected at Castletown Bearhaven (653 km). = 'The m&é,w
the latter signal was also r-u::hbly hi:h fut l:l: :ll_ﬂlﬁm’t’h

ety 1-:‘3'! m..

The spinner magnetometer used for t
fore located in the Physics Department .
by a commercial model linked to a
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encountered in Ireland. This is considered a discovery of scientific

and practical importance.

(£f) Rock Sample Data
The data have been analysed, sorted and assembled into a publication

by Dr. Morris.

(g) Earth currents measurements

In the course n£ his investigation of the mnihl.uglllht deposit
mentioned earlier, Il'.t.'. Reynolds, while applying ntlltiﬂtj -nthnd:, llﬂ
recorded Spontaneous Polarisation effects. Several of the -u.lur-.l:i
showed a significant correlation between S.P. and l‘lllltlﬂl}' Ill.i:h e
varied with the azimuth of the electrode array and the -Iﬂihdl' ! th
$.P. gradient. In some instances the measurements of S.P. tmld ub-
stitute for the resistivity data. Other locations were ﬂ-l.

similar results, In view of the unsatisfactory nature -ul ﬁ!
tions given for the S.P. phenomenon this could hl_- '
More work is planned along this line.




P. Morris:
Density, magnetic and resistivity measurements on Irish rocks.
Comm.Dub.Inst.Adv.5Stud., Series D, No.3l.

D. G. G. Young:
The Dﬂlﬂ.‘l “ﬂit’. - a .l'l‘l’ll:r I\Il]'lii. m.l.:.l.. ?ﬁ..
63-73.

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

A reconnaissance map of the continental margin west of Ireland.
Comm.Dub.Inst.Adv.Stud., Series D, No.29. :

(b) In Press:

P. Morris:
A Tertiary dyke system in southwest Ireland.

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

An interpretation of some -'ur.l.e mdﬂ
Ireland. Geological Jourmal.

Gravity Map of Ireland. Comm.Dub.Inst.Ady




