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Professor Dresden gave the Statutory Public Lecture, entitled
'Population dynamics', and Professor Kovacs gave a course of six
lectures on molecular physics for the advanced students and faculties

of the universitias,

Members and Associate Members of the School gave lectures in
Coleraine (3), Cork (3), U.C.D. (2), Glasgow (2), Manchester (2),
Athens (2), Budapest, Warsaw, Goteborg, New York, Chicago, Utah,
Vancouver, Alberta, Rochester, Berkeley, Copenhagen, Brussels, King's
College, Bedford College, Swansea, Q.U.B., Paris, Nancy and at the
Royal Dublin Scciety and the Irish Branch of the Institute of Physies.
They also attended meetings at Versailles, Rome, Tel-Aviv, Zakopane,

Colorado, Aberdeen, York, Amsterdam and the Rutherford Laboratory.

During the year two books were published, one book was in the press,
and two Dublin Institute for Advanced Studies Communications Series A
were issued., Nineteen papers were published in learned journals and

twenty-five were in the press.

School of Cosmic Physics
Astronomical Section:

W

Methods of data analysis using correlation technigues have been
on solar data and time series and a start has been made on re
ments for handling measurements under control of a computer
photometry of variable stars has been subjected to . :
terms of stellar abundances of elements., Fundamental
asteroids have been investigated and equipment for -
was used successfully at Bloemfontein during the year.
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1, THE CCUNCIL CF THE INSTITUTE

Chairman:
Professor W, B. Stanford, M.A., Litt.D,, F.T.C.D,
Ex-Officio Members:

J. J. Hogan, M.A., B.Litt. (Oxon.), President, University College,
Dublin; Albert J, McConnell, M.A., M.Sc., Se.D., Provest, Trinity

College, Dublin; Vincent C. Barry, D.Se., F.R.I.C., Mdm‘l‘-,
Royal Irish Academy. I

Professcr L, O Raifeartaigh, u.s;., “Ph n.,

B,E,, D.Sc., Ph.D,; Professor P,
E. F. Fahy, M.Sc., Ph.D.
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L. THE GOVERNING BOARD OF mmwmm

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

Senior Professors: _ S
Cormac O Ceallaigh, M.Sc, Ph.D.; Thinkh Ay
m ml Ph-n. e g L v R L

Appointed Members:

Patrick M. A. Bourke, M.Sc.; Peter Kevin

Cyril F.G. Ihh.nq' M.A., Ph.D,, F.T c,n.;

M.Se., Ph.C., F.R.A.S5.; Reverend Thomas

Patrick J. Hulm Ph.ﬂ., D.Se.; 'Eﬂi-_l
.Bﬁ.. F.T.C.D,
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STAFF, SCHOLARS AND EXTERN RESEARCH WORKERS

Senior Professcrs:
David Greene, Directcr of the School; Deniel A. Binchy;
Myles Dillon; Brian O Cufv,

Professor:
James P. Carney.
Visiting Professor:
T. Arwyn Watkins.
Assistant Professors:

Rev, Pédraig O Sdilleabhdin, O.F .l!..
msmlmh Pidﬂ.'l.gdl
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The vacancy caused by the retirement (November 1970) of M. Louis

Paul Nemo from the post of Assistant Professor was filled by the
promotion of Pédraig de Brin to that grade from 1 January 1972. Approval

was given for the appointment of two Junior Research Assistants, and

these posts were filled by Mr. Fergus Kelly (1 October 1971) and Tomds

O Cathasaigh (1 Janusry 1972). During the Michaelmas term of 1971,

Mr. Arwyn Vatkins was Visiting Professor; his seminars on Modern Spoken

Velsh were well attended and he proved a stimulating and agreeable col-

league. The success of this experiment inspired the wmﬂ e
on the resignation of Geardid Mac Niocaill from the put-'nl Assistant

Professor (September 1971), to ask approval for the e

Visiting Professcrship and a Junior Research Assist -

measure; the initial salary ltmh!ng'tn'ﬂ- Ass

JE.I’

is too low to make it an attractive m-w
no reply was received from the ‘!!'.ﬂltu;,ﬁii'
-nuﬂmr—lu&nn_” w a8 in
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are being collected for Vol.2L. See also sections L, 10, 11.

Professor D. A. Binchy continued to work on the first proofs of
Corpus Juris Hibernici and 338 pages of these were returned to the
printer for revise, He wrote an article of 60 pages for Celtica X.

See also section 11.

Professor Myles Dillon completed the preparation of his book
Celts and Indo-Aryans and the material was sent to the Indian Institute
of Advanced Study for publication. Final proofs of Celtica IX were
checked and passed for press. The typescript of the French editiom of

The_Celtic Realms was revised, and revision of the English text for a
second edition was continued, Preparation began on Leltica Iud,n
article was written for inclusion in the ‘m;un See ﬂ.ﬂﬂ sectio 3, H -

"hri‘, F ".1‘!

5,10 and 11, :
Professor Brian G Cufv mhﬂ,ﬂg,mu
history of Early Hndm Irilh hlrd:l:
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have been excerpted:- Caltica I-IX, Figse I-XITT, Etudes Celtigues I-VI,

Studia Hibernia I-X, Studia Celtica I-V, Gadelica, mm:

and Mythology, Kuno Meyer Miscellany, &mw!m

Féilspgr{thinn Torna, Measgra Mhich{l U{ Chléirigh, m H.IH,

Lorgaireacht an tSoidhigh Naomhtha, Desiderivs, Wﬂﬁ

hAlthridne, Pérliament na mhan; for etynological notes only: Revue

Celtique I-LI. The following articles were accepted for puh].tut!lw

in Eigse:- (1) 'Notes on coibiidf, Diardaoin Mlaim, feiste, -u::’.n. R

An bata scéir, Lémhscr{bhinn U{ Mhurchd 59, roimh'; (11) a ih:rl'. Irth:h R

entitled 'A gul gion gur lamhadh 18'. A
Gmﬁidﬂlcﬂimillmﬂﬁmdhm'mw

annotations of Vol.I of Sedn Mac .l:l.rt-'rdiﬂm ntwihl
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Mrs., Anne O'Sullivan checked first proofs of Professor Binchy's
edition of Irish law texts with the followlng manuscripts:- Rawl, B 506;

Rawl, B L87; E 3.5; Harl. L32. A transcripticn of the unpublished

section of the Book of Leinster is in progress. Pages 311-341 have
been transcribed and pp.311-322 rechecked with the manuscript. See
also section 1ll.

Professor Proinsiass Mac Cana, as General Editor of the Medieval
and Modern Welsh Series, read the revised proofs of Mrs. Rachel
Broowich's edition of Armes Prydein. » ;

Miss !hry Herbert worked cn an uditiun of the caﬂnut.inn u!' pd-t:r
in the manuscript Laud 615, tog-thﬂ with mt-im ﬂf it- rﬂl‘u.m-
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Dr. Arndt Wigger's work was concentrated on the following aspects
of Modern Irish:- (i) The verbal system of Conamara Irish - upl-m-
logical analysis of the vertal forms on the background of an examination
of the syntactic categories expressed in the verb (being part of a
transformational grammar of the dialect). An article on this subject
entitled 'Preliminaries to a generative phonology of the Modern Irish
verb' has been accepted for publication in Eriu 23; (i4) mﬁ’q‘
concerning word order - a study of various re-ordering I;rumna; ;pplhll
to complex sentences, seen as phoncmena of 'linguistic pn'fmhﬁ‘ﬂ
A paper (in German) entitled 'Grammatik und Eprlchm '
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Pédraip Breatnach collected material for a study of bardic poetry

concerning the Battle of Kinsale and its political and sccial aftermath.

The scope of his study has extended to include bardic poetry of the

first half of the seventeenth century having a bearing on the theme.

He proposes to identify characteristics and developments in the form

and subject matter of such poetry. He worked on the preparation of

an edition of a long poem on the death of Aodh Ruadh O Domhnaill.
Mfire N{ Bhardin (Uf Mhaicfn) worked on a poem on Cath Maige Tadurn

from the Book of Ui Maine. :
Dr. J. C. D. Marshall worked on medieval Latin vision literature

in general and with the Vision of Tundal in particular. A systematic
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Mrs. Rachel Bromwich read the revised p‘l“ﬂbf-l of her translation

of Sir Ifor Williams's edition of Ames Prydein which is to be published
as Volume VI of the Medieval and Modern Welsh Series.

Rev. Fergal Mac Raghnaill, O.F.M, pmm-iﬁ-ﬂf’t‘l’u’i ﬁ Sdh

STATUTCORY PUBLIC LECTURE
A puh'l.‘l.ﬂ lactm mtitlﬂl ‘moml_-,
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Arndt Wigger: Competence and performance in modern Irish word-order.

Brian € Cufv: Céad bliain d'fhilfocht na mbard.

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
Brian O Cufv. Three of the School's scholars and two extern workers

took part. A further hundred manuscripts were indexed during the year.

LEXICOGRAPHICAL AND LINGUISTIC ARCHIVES

" - ol -rl'

work continued on the excerptions for ‘H:n"'biuﬂéqi:f
Irish. Professor Pédraig O Siilleabhin, O.F.M., has
Dictionary to the end of the letter A. |
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EXTERNAL ACTIVITIES

The Fourth International Congress of Celtic Studies held at Rennes
in July 1971 wes attended by the following members of the Institute:-
Professors Brian O Cufv, David Greene, James Carney; Mrs. Nessa Doran,

. Anne 0'Sulliven, Mr. Fergus Kelly, Mr. FRonald Black, Miss Mary

Herbert, Mr. Rolf Baumgarten and Mr. John Cullen.
Professor David Greene delivered the Best Memorial Lecture on

'R, I. Best and the development of Celtic Studies' in the l-m
. - "'-H'-t ﬁ Fisnge.

Gallery in May 1971.

Professor Myles Dillon accepted an uﬂuuﬁ ﬁ
Sanskrit Conference at New Delhi in March 1971.
'Sanskrit and Irish', and presided at unlnf
After the Mm-ahu delivered lectw \ shabad, Calcut

‘,ﬁﬂ*ﬁw b1
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Edited by P. de Brin, B. O Buachalla, and

Nua-Dh i Culd I.
G o Price £1.50. Published January

T. 0 Concheanainn. pp.x + 186.
1572.

(b) Books published cutside the Institute:

Myles Dillon:
There was a King in Ireland. Published by the University of Texas
Press, November 1971. \

Erian O Cufv:

Eigse XIV, Parts I and II, Edited by Brian O Cufv. Published
by the National University of Ireland. Chids

David Creene:

Eriu XXII, Edited by David 'Brnn-
Academy, 1971.

Pddraig de Brin

1972,




Myles Dillon:
Irish Piirfn "Hen-House". Celtica IX, 150.
Irish Dérgaid 'Spreads (Coverings), Mskes a Bed'. ibid., 205-9.

Reviews of publications. ibid., 333-4l. S

Brian O Cufv:
Ionmhain en tridr théid san luing. Celtica IX, . 191-199. %
A Penitent's Prayer. Eigse XIV, 17'25'. s el 4 . Sing

mamumcmmummmmﬁ
m-, 59"?3-
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Mrs. Anne 0'Sullivan:
Tadhg O'Daly and Sir George Carew. Eigse XIV, 27-38.
Three notes on Laud Mise. 610. (Celtica IX, 133-151.

Fergus Kelly:
01d Irish ad-glaid; claideb. Eriu XXII, 190-196.

Tomds O Cathasaigh:
The origin and history of the Déisi.
Mm. %8,

surdummn
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II1 - Re the Géverning Board of the School of Thegretical Physics
pdopted at its meeting on 20 July 1972.

1. ACADEMIC STAFF AND SCHOLARS

Emeritus Profegsors:
Cornelius Lanczos; dJohn L. Synge, from 24 March 1972.

Senior Professora:

Rev. James R, McConnell, Director to § Jamuary 1972;
retired 23 March 1972; Lochlainn S. O Raifeartaigh, apr
Director for three years from 10 Januery 1972.
e ,'I-m
Visiting Professors: A T
R

Michael Carroll (Cctober 1971 - September

fncmm 1971); I. Kovacs (Ja ]

Eﬂrfm'- 3 March :Lmhm;  ad
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p
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STUDY AND RESEARCH

Professor Lanczos continued his research concerning the quadratic
action principle of relativity. The proof could be given that a
high frequency plateau can be harmonised with the existence of a
genuine (positive definite) Riemannian geometry, although the super-
position metric becomes Minkowskian. Moreover, the process of

averaging cancels out general covariance. The "free vector" of
infinitesimal fields - usually caused by the freedom of t-ln choice of
coordinates - is no longer free but beccomes m:uﬂhm“

equation and the Lorentz condition.
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indicates that the "zero volume" gingularity encountered in closed

Robertscn=Walker universes might be avoided il the initial state of

the universe were sufficiently turbulent, In snother .Itndy' of global

spacetire structure, he constructed spacetime manifolds in which
"changes of topology" take place. He showed that in these space _
stable causality and positive energy density can be maintained: m.‘ 0

studies are aimed at determining whether geodesic completeness ca
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inside and outside the sphere together with an energy tensor such that
the egquations of motion are satisfied to the order of approximation

The exterior metric was compared to that of Lense and

mentioned.
Thirring, and the exact metric of Kerr. It was found that by modifying

the stresses in the spherical body, it was pcssible to produce a metric
which agrees with that of Kerr, to the approximation considered. The
results were communicated to the Royal Irish Academy by Prcfessor Synge.
Dr. McCrea alsc cooperated with Mr, Hogan in the application of Synge's
method to the motion of several bodies, charged and uncharged.

Dr. Florides considered a rotating sphere as a possible source of
the Kerr metric, and whether the Kerr metric might be the field of a |
rotating perfect fluid. Al i

Professor McConnell studied the characters of the




describing species in ecological interaction with epplications to
Population Dynamics.

Dr. Tchrakian studied certain aspects of partial wave analysis
and crossing relations for spin amplitudes, in collaboration with
Professor 0 Raifeartaigh. They also studied Wigner rotstions in
: detail, with special view to applications, particularly tﬁmm &

pn.rtd.f.:lua in quantum field theory. Hm ;

composite particle consisting of one pa
o, cmrimhhmrkniththltnﬁ
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Professor Solomon continued his work on the application ef the
theory of Lie algebras to quantum many body theory, with specisl
reference to problems of superfluidity and superconductivity. ' !h“
examined models for coupled superfluids and superconductors, for which
the appropriate groups are S0(3,2) and SO(5) respectively, and the
related tunneling phencmena. '

Professor Scaife continued his work on a book on physics of
dielectrics. He accepted the invitation of the Royal Irish Academy

g

b 2 "

to edit a Festschrift in henour of Prefessor Iﬂﬂu.'

Dr. MeCormack continued to consider the trar ; o
a gas of rotationally excited molecules, from the

kinetic theory. And also the molecular ¢

phase transition), g A
- R e
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Dl"a E., Ll-lﬁl' {utc!D|}= Hﬂlngl"lphr-

Professor C. lanczos: A simplified approach to Noether's theorem (2).

Professor J. R, McConnell: Reduction of CL(7) under the exceptiocnal
Eroup.
Professor R. F. 0'Connell (louisiana State, Baton Rouge):
status of the theory of the relativity-
gyroscope experiment. & ;

Dr. R. Penrose (Birkbeck Coll., London): Geometry of :Inpulﬂﬂ :
gravitational waves. i

Dr. J. C. Polkinghorne (Combridge): Deep ;uaum r
' - i i
Dr. D. J. Simms (T.C.D.): Lifting projective re
Eroupd, o e ]

1--#.

Professor A, 1. Solomon: Eruw t

Pﬂfu-nr T. D. Sp . C




STATUTCRY FUBLIC LECTIRE

A Statutory Public Lecture, under the ausplces of the School, was
delivered in University College, Dublin, on "Population dynamica", by

Professor Max Dresden, on 29 Cctober 19571.

VISITING PROFESSCRS

R. Davis (Nerth Carolina State Hnitersit.r} 8-16 April 19';1, ;
P. Vesley (University of Missouri) 5 May 1971. i
F. 90" Comnel" ( Loutsiana State Tiilversity, Eatom

W. Tsracl (University of Alberta, Bdnonton '

Professor Horing (New York) Jﬂ-l'l.

R. Penrose (Birkbeck Eu‘.!.'l.a




20-21 December 1971:

Dr. M. L. Newell (U.C.G.): Some group-theoretic results for Lie algebras.
Mr. D. W. Arthur (T.C.D.): Interval arithmetic and polynomial zerces.

Dr. E. MacAogsin (Warwick): Representations of the symmetric group.
Dr. S. G. Hopgar (Glasgow): The invention and use of topology.
Prof. A. I. Solomon (Open Univ.): Group theory model of fluid )

wmallng. Wi
- ﬂm:

23-24, March 1972:
Dr. T. J. Laffey (U.C.D.): Groups vmu'ri.np

¥r. M. R. F. Smyth (Edinburgh): The pm :

Mr. G. P. Shannon (N.U.,U.): &
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of Liverpool University on 28 April 1971. He attended the Third
International Conference "De la Physique Théorique a la Biologie"

at Versailles, 20 to 26 June 1971. He visited the Central Research
Institute for Physica at Budapest, and the Ih'_tivmitias of Lebrecen
and Szeped in September-Cctober 1971, and gave a lecture at Budapeat
on "Gravhical methods in weight diagrams" on 8 October. He attended
a meeting of the Cormittee of the Roysl Society Eurcpean F.'mhup
Prograrme at Rome on 25 October 1971.  On retiring from t.li”

ship of the Reyal Irish Academy on 16 lhrch 1972 he ‘iﬂ' l.

Vice-President. g
Professor U Raifeartaigh attended the Confe e
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Fraser University, and at the University of Utah. He was sppointed
Adjunct Professcr of Applied Mechanics at the University of Utah in
March 1972. He was swarded an Sc.D. in Dublin University in May 1971.

Dr. Ryan was Visiting Scientist at the Theoretical Fhysics Institute,
University of Alberta (Edmonton) for July and August 1??1,“%“ vu
the Meeting of the Division of Particle and Fields of the American ,: ¢
Physical Society at the University of Rochester &mﬂmup{q

1 September.  During September hmumq- . PRI 4
in momentum space and the light cone in configur '
Univeraktyot Rochanbiny sndustibes it

University of Califernia. He also

Meeting al the Rutherford High Energy I
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the University of Swansea, and on 16 February 1972 at Queen's University
Belfast, He accepted an invitation to Nancy and Paris from the

Uniwru'it:r of Nancy for 22 to 31 March 1972, and during his visit gave i i
i i
a conference at Seminaire Lelong, Paris, and at the University of Nancy. N

Professor Carroll wviaited University College, Cork from 7 to 10
March 1972, and gave four lectures there on Continuum mechanics. He
also lectured "On porous materials™ at the University of Hmﬁhglh*
Ilmtitut.e of Science and Technology on 20 March, and at th-m&tw
of Nottingham on 22 March. - i :

Dr. Yoshimura was on leave of absence from t
University of Essex from October 1571.

Dr. Conneely attended the Third Na orial At




In the press:

No.?1l. Quaternions, lerentz transformations, and the Conway-
Dirac-Eddington matrices. By J. L. S . Dedicated
to the memory of A, W. Conway (1875-155C).

Contributi odic and b t
Published:

J. L. Synge:

* Fixed points for infinitesimal Poincaré trens S Tbod 1
Hénkmkian space-time. London Math. Scc. o | i
1. 3 EE B B g e W, LS e £

* A special class of sclutions of the
a free particle. Foundatio Ph

Goomstrical approfiehs tokihel

ané its generalization. P
Relativity and reality.
1971) and
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C. Ryan:

YL‘ Hamiltonian formalism for general Lagrangién systems in an
exceptionsl case, J. Mathl. Phys. 13 (1972), 283-85.

‘?__‘ Wesk interactions of elementary particles, Science Progr.
60 (1972), 53. b

R. Chanda & C. Ryan:

Light cone expansions and form factors. Nuclear Phys. _qgn
1\ (1972), 573-75.

S. Dineen:

Fonctions analytiques dans les espaces mtwiﬂ: ore
localement convexes. C. R. Acad. Sc. Paris m_ﬂm},

K Runge demains in Banach space. .Fhe R
S, Dineen & A. Hirschowitz:

* Sur le thecrime de Iﬁvibmn:hiqu.
(1971), 12L45-L7.




J. L, Synge & P. Yodzis: ]

Kinematics, angpular momentum, and Eulerian d;rmnn in H.uhrt
space, Prl:c. R.I.A.

F. S. Florides:

* Rotating bodies in general relativity. Fﬁlﬂtﬂm m
birthday of J. L. Synge. Ed. L. umr-n-uip c:m-umq_
Press, Oxford. k

P. A. Hogan: PR~

shell. Proc. R.I.A.
D. McCrea:

Cravitational m:u. at
 approximatien.

h"!mhf':-l W
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M, Conneely, L. Lipsky & H. Ahmed:

* Configuration mixings in two-electron systems. Proc.
Seventh Internat. Conf. on Physics of Electronic & Atomic

Collisions.

B. K. F. Scaife:

2 Problems in dielectrics. Problems in Solid State.
{™ Ed. A. Jonscher & B. Ferrari. Picn Pub:l.nh, -

- On the macroscopic theory of dielectrics. specm
4< Publication, Faracay Livision, Chemical Scciety. .;f

. Cn force effects and dielectric Ma.
K H. Frohlich, Springer.

B. K. P. Scaife & T, Ambrose:

ﬂn van chr Vaals :l.ntarnctim
R.I.A.
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IV = Annu g pg: of the vernin Board nf the School of Cosmic EM!E
Ls meeti th July 1

A. Astrenomical Section

STAFF AND SCHOLARS
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on Punched paper tape. Scans of filtergrams in the red and blue

wings of the Ha line make it possible tc represent the density of
1ight and the local velocity for each part of the chromosphere in
the field of the filtergrams. The results have been plotted as
contour diagrams and compariscns have been made with K-line data.
A pilot program indicates that the power spectrum of the velocity
field can be derived as a function of position in two dimensions,

‘A full snalysis has been deferred, awaiting a better means for

handling the very large arrays of data.
A nmew analysis of the yearly sunspot numbers mm:ﬂm

maximum corresponding to a period of 11. dben
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in the 1IMC T region were identified and a rcutine was established for

measurement on 96 ADH plates.
Ten long-period varisbles have been measured in the LNC II region.

The variables fall into. two distinct period groups .( >500 0. s<200bl
The second group appears from Gaposchkin's lists to have mnml.
in the SMC, and it is possible that they may have been below the

threshold of detection. The mean absolute -ngu.tuﬁq at 1
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Cepheid Variables: C. J. Butler.

The adoption of period-luminosity-colour relaticnships for the

cepheid variables otserved in the LMC II sand SMC regions has led to

an interpretation in terms of variation in chemical compeosition,
using the theoretical results by Stcbie.: In par__t.i.cu].nr, his results
show that the blue edge of the cepheid instability strip in the
period-celour diagrem is sensitive to helium and heavy-element
‘sbundance.  The observed limits for the cepheids in the Galaxy and
the two Magellanic Clouds suggest that the He lhndllﬂ"'!l m.'[ﬂr. )

but that the metal sbundance in the LMC is below 'ﬂl




Light-Pulse Expveriments: P. B. Byrne, E. L. Jordan, F. A. Vayman.

A twin-channel photeelectriec detector assembled at Dunsink with
the assistance and advice of Dr, J. V. Jelley, of A.E.R.E. Harwell,
was taken to South Africa in April for use with the ADH hlqaqo]_:_-.‘

The project was undertaken with a view to determining Mhur u!.uiw

of electromagnetic waves in the direction of the centre of t.he Gu:l.u'qr

could be detected in the form of pulses which might .c:m an.ug. :
At
of gravitational waves as reported by Professor J. 'ihbnr It uur
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T. C. Weekea: The possibility of detecting time variastions in

high-energy cosmic rays was investipated on the basis of their
oripinating in pulsars and being subject to travel times of the crder
of 200 days. The necessary stability of the magnetic field for time
variations to be preserved over such a path-length was found to be high.

INSTRUMENTS, EIC.

w

Mechanicsl Vorkshop: B. D. Jordan; R. P, Murphy.
Progress has been made in constructing the mechanical . ge
- .

the video comparator but this is still not comple
workshop facilities, The electronic

representatives of a firm of seientific :
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integrated phase lock loop circult for low-frequency moculation was
investigated and satisfactorily developed, together with active filters

and stabilised power supply.
A digital read-ocut system using solid-state digitel indicaters

for providing co—ordinate readings on the Joyce-Loebl microdensitometer
was designed and constructed. The display of readings permits repro-

ducible settings to be made to an accuracy of 5 microns in x and y

and is mounted on the control panel. i
The Shortt Clock No.86 was uupundﬂ,:h

-4 :"ii ._F
following the ﬂuﬂuuon of Kot !GHI'I!E# J

telephone system of the Irish n%

e

1s being designed for use with ti




MISCELLANECUS

The opening of the South Dome to the Public on the first Saturday

evening of each month from September to April inclusive continued as
in former years, ©On fins nights it 1s not unusual for several hundred

persons to pay such a visit. The Flossl 5-inch portable refractor is
also occasionally used in the grounds. Many specially-arranged groups
were also received, the staff members chiefly involved being Professor
Wayman, Dr. Butler, Dr. Elliott, Mr. Jordan, Mr. Byrne, Mr. Norris and
Mrs. Norris. The Cublin Centre of the Irhhu"hw Su&iim

used the South Telescope on five nights at IH!‘JIJ]

The Geophysical Section provided a cable lin
vault to an outside shed and made




LECTURES, CONFERENCES, ETC.

A series cof thirteen lucturéa on astroncmical topics was given
in Trinity College, Dublin, during the Michaelmas and !:ll.hq Terms
by Professor Wayman, Professor Kiang and Dr. Elliott. The subjects
included introductory material, the emission and absorption of
radiation, statistical astroncmy, and time-series analysis of solar

L

turbulence.
Pmruur Wayman presented the Arnold K. llmﬂ"!ntw-r li' w

Royal College of Surgeons of Ireland ni: m-ﬂ."

'Bc.l.mt.iﬂn Soniut.r "Hndm hm"f,u_
of Chemistry "The briﬂ.d-ut*ﬁ_:l 152 :
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Professor T. Kiang read a paper on "The Fast Orbit of Halley's

Comet" at the Royal Astronomical Society in April.”

VISITORS
Mr. C. A. Murray (Royal Greenwich Cbservatory) and Dr. T. C.

Veekes addressed informal collequia at Lunsink in May and June

respectively. ;

' Other visitors during the year included members of
College of Surgeons of Ireland (April 3) and of
Experimental Science Association (November 15}:;




ey

Report on Symposium on "The Hew Astronomy™

University of the Orange Free State, March 19'?2
Mon. Not. Roy. Soc. Astr. South .u‘riu, 31, L5,
1w2-. A '.'.':= T

""Time Variation in High Energy Cosmic Rays",
Nature Fhysical Science, 233, 129, 1971.

. W
The following papers have been communicated for publication:

’ s "“"“‘H.
P. A. Wayman: "Observations of Cepheid 'F&t*i.lblal in Hm g
Magellanic Clouds", Proceedings uf
Herstmonceux Cm.tma ﬂf -_,L
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In a study of hypernuclei, a total number of three million
K--meson interactions were recorded. A total sample of 27,0CC

x ~-mesonically decaying hypernuclei was cbtained. Firltunplu

of the hitherto uncbserved hypernuclei, EB and 1'}.3;, as well as
some new decay modes of known hypernuclei, were found. As well as
" oY

confirming the existence of p-rucli-mt-lbh excited states of 1‘ib

some evidence was found to :ugpat the existence u! pnrtieh-mn‘l:.'nhh

excited states of the hypernuclel ]i‘l ’fo

4 & a4

The work on the dchmimthn of Hn vl.'l.nl d‘ ﬂ ﬂ‘n
H-H'-l.

to mmi: decay ratio, is
gation of final state mtmr.mn, .H“t:?' nengs
mta nf Wht hll hun. y
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Cublin contingent consisted of C, O Ceallaigh, J. Daly and Miss D,

Molloy.
The material to be expesed consisted of sixity modules composed

of astacks of lexan polycarbonate and photographic emulsions inter-
leaved with brass sheets of varying thickness. Each module mj,ghgd
= 55 1bs., The total load was divided equa.'l.‘ly between two flidit-

and was carried by 20.8 million cubie foot helium—fil1led blllnnm

d4

The first flight launched on the morning of 7th May was mn rn- i

-'."'l- J-.I'll l

L3 hours tefore descending in difficult terrain &0 lﬂn II E ot
Aliance, Neb. [LCue to high surface ld.nch at. !.lplﬂ,l pa
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modules having a total collecting area of five square meters. An

attempt to exvose this stack was made in September 1971 using a new

type of Raven ballcon of volume 33 X lﬂéftj launched at Sioux Falls.

The objective was to attain a considerably greater altitude and flight
duration than hitherto. The attempt failed possibly due to a freak
atmespherie disturbance which damaged the balloon during the initisl
stages of the ascent. However, the stack was recovered ‘;'I.ﬁt-ln"t. .ind
was stored at Sioux Falls with the intention of nkmm&nr v

s il (1.
by 4...'*&1.... ..iu 4

 attempt in May 1972. : 0 B T

M’-"’G“‘“hlmlﬂﬂxﬂ-mm""* ke j
embodied rather different design prin
doub:la-nind modules gﬂm a total ¢

and Lexan in two line
Lexan sheets. mm;r*";‘""_
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have been designed and constructed to facilitate the exposure of small
Lexan stacks in the vacuum chamber and to increase the precision of
the subsequent location and re-location of the heavy fragment tracks
if such are produced against a high background of other nuclear

fragment tracks.

v H
Photographic Emulsicns.
K. Imaeda, M. Kazuno, P. Fleming and A, Curran.

K. Imcda: The study of ultra-high energy muclear interactio

has been continued. The liquid model of a hadron g
extended to a hadron gas having non-zero yon r




'ae Ilq -
WORKSHOP AND TECHNICAL DEVELOP¥ENT - J. Laly.

A large twelve-bay set of slides to accommodate sixty stack-holders

each carrying five 6" x 3" Lexan polycarbonate sheets was built and

¢itted to the etching tank thus increasing its capability and vmu.mt.,.__ e

A malfunction in the electronic displacement ming -qu.tmt
on the microscopes was currected by making slight ﬂt&ut:luu to ﬂﬂf

To date, the performance of the medified units hu wﬂ

satisfactory. o4 ¥ ;;': W'_.-1n&$

in one of the hbur:tm-m-
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Conference of Institute of Physics, Irish Branch. Carrickmacross
25-26 March, 1972. (D. O'Sullivan and A. Thompson).

Priatol-Dublin Collaboration Meetings were held as follows:

(a) at Bristol University, 7 April, 1971. D. O'Sullivan and

Y. V. Rao visited Professor P. H. Fowler for discussions on the

Dublin-Eristol cosmic ray programme.

exposed nt.ar!.ul was arranged.
(c) at DIAS, mbun. li_{w-




A, J. Curran:

The dispersicn encrgy relation for ultru-high energy nuclear
reactions in emulsion. J. Phys. A. Gen. Phys. 4, ﬂ (1571).

o i
(b) In the press: e
T. Cantwell (with others of the K~ Eﬁllabwltinnh

Further Evidence for the Existence of hrt.mu-mut-h:u St.-tu '
of 12;. Nuclear Physics. s i

A determination of the Masses of the chn'gudfl Hy1
Nuclear Physics. .

A New Determination of thu
i&puﬁu&ht (A £15). N




8. PERSONAL

F

Miss M. Ryan, appointed 9 December 1968, resigned her post as
Junior Technical Assistant on 7 January 1972.
A. J. Curran was awarded the degree of Ph.D. of thl Ihd.rmﬂy

b} |__ 1_4

of Dublin in September 1971. He was also m.-md a m,..;:.m
ling Fellowship of the Royal Soeinty, Lendon, f.mh.'l.l ﬁr a . '
stx months. It is intended that the fellowship mhwm
University Cnl'l.ega, london in July 1972. " .

lir-.‘l* Emtwumlppoinbdtﬁ__ :
of Tu:lmuluy, Kevin Strut, Dnﬁ‘.l.'.l.num'
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STAFF AND SCHOLARS

Senior Professor:

Professor:

Vacant.

Research Assistant:
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investigation. Mrs. Brick, as drawing assistant, has been engaged
in processing and contouring the data of this and other areas. It

§s the intention that eventually all the results will be published

in & series of mapa.
The work at Kingscourt has turned out to be complex and has not

been completed. Meanwhile the Geological Survey have T it

out further work there and advantage will be taken of thiz new
£ =

geological investigation. < b AL

Dr. Young continued his analysis of the gravity effects of grani _. te
bodies in Co. ml'ﬂsll and ecarried out a = _'_: e e

e
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intrusion which dominates the magnetic map. It appears to be influenced

by tectonics. A river channel was also discovered at Glenbeigh which

caused complications to the analysis of the gravity field there.

(b) Meteorology:
Routine otservations of the meteorological elements were continued

throughout the year, the autographic records tabulated and the results
published. Back numbers for the years 1961-1963 were also published

and distributed.

(¢) Seismology:
The investigation of the records from the port




3, CONFERENCES AND MEETINGS

The following have been attended by members of the Section:

Geolopicel Society of Edinburgh and Instituticn of Mining and
Metallurpy Combined Meeting, Edinbturgh, September 8-11,

1971. Murphy) .

Irish Geological Association Symposium, Calway, November 5-7,
1971. (Murphy and Howard).

Northern Universities Geophysical Meeting, Clasgow, Duuhr ﬂ,
1971. {mh,}i el iy

PUBLICATICONS




