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School of Celtic Studies

In the report for 1969-70 it was mentioned that no expansion of the
staff of the School had been allowed and that it had not been possible
to meet the Minister for Education to acquaint him with the facts of tln
situation. A meeting between the Minister and the Director tock pillu
in September 1970 and as a result approval was given tnr_ the appointme
of an additional full-time research mtltmt% _ ":ﬁf
work, and for the appointment of a visiting
term 1971. Approval for the remainder ut
submitted to the Minister in 1968 has m;.gm
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On November %""g?ur ¥ public symposium was |

snniversary of the dea ‘tAthair Peadar Ua L
to publish the papers. A symposium for mhuﬁ'iy
wrkmmhldin!.rehl?’?l ot

‘Weekly seminars were lu':tﬂ by Professors E
¢ Cufv. The Statutory Public Lecture - :
- was delivered by M. I.ouh?ﬂliuui.nﬂuﬂ.
on November 12, 1970, s
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Edinburgh, Galway, Glasgow, Helsinki, Kiev, Leeds, London, Nancy, Nice,
Newcastle-upon-Tyne, Nottingham, Oxford and Paris.
The distinguished scientlsts who spent some time at the School included

Professors Vaidya (Gujarat), Takahashi (Edmonton), Jéncssy (Budapest),
Balazs (Stony Brook) and Morawetz (New York).

Thirty seminars and review lectures were given, and one mathematical
symposium was held.

Six books were published and three were in the press. Eighteen papers
were published in learned journals and nineteen were in the press.

School of Cosmic Physics
Astronomical Section:

Considerable pr
data for stellar photometry of s
of light-curves of cepheid variable stars. Im
theory of these variables was started, Various

including data on interstellar reddening were also

Work on solar velocity fields conti
was added to the microdensitometer to ens
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THE CGUNCIL CF THE INSTITUTE

Chairman:
e b Hogn B, D.Sc. , Pl B,

:

J. J. Hogan, M.A., B.Litt, (Cxon.), President, University
Dublin; Alkert J. McConnell, M.A., M.Sc. - Sc.Day rost,
College, Dublin; Vincent C. Barry, D.Sc., F.R.I.
‘Royal Irish Academy. ORI 5 7 o
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THE GOVERNING BOARD OF THE SCHOCL CF COSMIC PHYSICS

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

Cormac C Ceallaipgh, M.Sc., Ph.D.;  Thomas Mu :
Patrick Arthur Vayman, Ph.D. g q
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Appointed Members: 5P M
Patrick M. A. Bourke, M.Sc.;

Cyril F. G. Lelar
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STAFF, SCHCLARS ANC EXTERN RESEARCH WORKERS.

Senior Professors:

Brian ¢ Cufv, Director of the Scheol;
Myles Cillen; Cavid Greene.

Professor:
James F. Carney.

Assistant Frofessors:
Louis Paul Nemo (Roparz Hemon - retired ;I.B
Rev. Pédraig C Siilleabhdin, C.F.M.; Gearéid ﬁ-, i

Assistant:
Pédraig de Brin,

Assistants (Part-time):
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the School would have most serious consequences for the future of Celtic
Studies. A meeting between the Minister and the Director took place in
Seotember 1970 and as a result approval was given for the appointment of
an additional full-time research assistant to engage in bibliographical
work. Ministerial approval was alsc given for the -ppn.tnt.-nt-' of a
visiting precfessor for the 1971 Michaelmas term. lppi’ﬂnl hll nnt =0
far been received for the remainder of the staff mim W—u
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2. RESEARCH AND EDITING
' o g s
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Library of Ireland, and he took part : """‘"“”

of 'l‘_-:,, F. ‘E"wnﬂ '.':- :
work on linguistic and
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Professor David Greene checked and returned for final revise proofs
of Duapaire Mhéig Uidhir. Werk on Bergin's Irish Bardic Foetry was
completed, He began s long-term project on Ssltair ns Rann; a draft
edition snd translation of the first 1,00C lines is now available {_ur g

censultation in the School's library. The following items were

prepared for press:- (1) a paper on 'Linguistic Evidence for the

T

dating of Early Welsh Poetry'; (1i) a paper on 'The Irish War Cry' :

. S
together with some short notes (for publicaticn in &m. See also

sections L, 10 and 11. g e P
Pl R i

Professor James Carney worked on Early Irish poetry %
_ ) : f s TS

Glosses. An article entitled 'Three Old Irish poems in accentual
bbb i - -

b

metres' was for cation in Eriu xxil.
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He checked and saw through the press Una Nic Fnr{'s edition of the

second recension of An Teange Bhithnus for Celtica IX. A boock
entitled wg_m has beer acceptad for publication

by Giil and MecMillan. See sisc sections 5, 1C and 11.

Pédraig de Brin completed the catalogue and indexes n!‘ Ir.hh manu-

scripts in King's Inns Litrary. This material is now in gﬂn_{q:‘ - a;
some preparatory work was done on the introduction. Until the end of
September 197C he gave twice weekly lessons in modern Irish :
Considine. Vork continued on part :
poetry.

H‘l!‘-lﬂl'l‘ll‘l - were ehﬂ.-hd. lh -d:l.hi

u i Dl W6 P .

No.L. See llih secti
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Mr. William Gillies completed a first-line index to Mackinnon's

Catalogue of Gaelic Manuscripts. He wrote a review of Charles Dunn's

Under the direction of Professor (]

which has been provisionally accepted for publication in Celtica X,

See also section 1l. i ool ik
. AN _ﬁ_‘,,.‘;_

Temés O Cathasaigh worked on Irish origin legends and prepared
edition of an Old Irish text with a commentary. He assisted in the

ascribed to Colum Cille in the Ms. Doration &
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Mr. John Cullen worked on a transformational analysis of a pertion
of Irish syntax., He concentrated on isclating sentences showing a
minimal contrast of the copula versus the substantive verb in the
Kilkerrin-Carna dialect. He has also been engaged in some phonological

investigation and prepared an essay entitled 'Hibernc English Dentals:

A Case of Language Contact' for publication in the Jourpal of the Dublin

College of Speech Therapy.

cdit N{ Dhomhnaill continued the examination of material from Galway

dislects. She typed and checked her transcription of the Conamara tapes.

Dr. Patrick Considine continued to work on his edition of a part of
the New Testament secticn of the Biblical History in Leabhar Breac

(pp.146-150).

Mr. John Shaw continued research on his doctoral dissertation con-

cerning Cld Irish verbal nouns and their relation to stem-formation and

the verbal system in Indc-European.

Dr. Cecile O'Rahilly excerpted from the following texts for the
Dietionary of Classical Modern Irish:= (i) an Bheatha Dhiaga (Eg. 120
[1773]); (11) Incheimniughadh do chum Beatha Chrébhaigh [1840];

(1ii) Seanméir ar an mBds. Preparation began on an edition of Rec.l of
T4in BS Cusilnge. Three short notes were accepted for publication in
ﬂn’_. See also section 11,

Rev. Anselm Faulkner, O.F.,M, completed the preparation of the text
of his edition of An Bheatha Chrébhaidh. Final draft of the notes is
in typescript (60 pp.); vocabulary has been rni.-.a;l in fihal form.
Preparation of the text of An Sgfthan Spioradflta is complete. Work
is proceeding on the final draft of notes and vocabulary; some of the
introduction has been prepared.

Dr. Ludwig Bieler continuesd tc act as General Editor of Scriptores
Latini Hiberniae, He completed the proof-reading of his edition of

The Four Iatin Lives of St, Patrick and the work was passed for press,
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He read first proofs of I. P. Sheldon-Williams's edition of m

Scotti Erjugense Periphyseon Liter II. The manuscript of mm

L__- 1‘*

III1 is at an sdvanced stage of preparation. Another volume, which
t\ﬂ*ﬁ;;

to contain the Latin Lives sand the Irish-Latin Rawlinson H.:I'! ﬁt

St. Brigid, has been plnnn-d and preparations are under way.

Mr. 1. P. Sheldon-Williams read and returned for revi

oreofs of his edition of mﬂmu.&mwmﬂu n,_
U e 1R
Pﬂplﬂtion continued of mm_m TI9% -

\F"f.‘l'-w.."‘ W a M o,
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Professor Daniel A. Binchy held a weekly seminar on an Old Irish
law-tract during Michselmas term 1570. P

Professor James Carney held a weekly seminar on Early Irish poetry
from Cctober 1970 to March 1971. '

The seminars continued to attract a large mumber of scholars from
outaide the School. oo

. e r"!"..\" 1 e
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for miveraity and college statrs.
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Mrs. Doren has continued to work on the catalogue of the Irish
manuscripts in the National Library ef Ireland. However, since there
are still over 9CC manuscripts to be catalogued, it was deciced that

an effort shculd be made tc compile, as an interim measure and as

quickly as possible, scme basic information on the contents of these

to proceed.

corsultation with the Cirector of the Hlt.!.oml l.dbrlrr.

posed that some extern workers, i.n:lmng uu. ““"“"&“",".;. -adu :
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Education in relation toc parta of the certificate courses in Irish in

post-primary scheels. The discussions were initiated because the
Schocl has in preparation an anthology of Irish verse from the seven-
teenth century to the nineteenth., The first volume is being edited
jointly by Pédraig de Brin of the School and An tCllamh Tomds O S
Concheanainn and An Dochtdir Breanddn € Suachalla of University College,
Dublin, and every effort is being made to ensure that the available
manuseript sources will be used to the best advantage. While the
anthology is mainly intended for use by university ltudmta it h hoped
that, by means of this work undertaken by the Schocl ‘“!«W“‘
zapgort which has been achieved with the Department m, ,
tcuufmmﬁuh-denuhmm“em I .

9. m-wmmmmﬂmrmmurmm_m,* ﬁ"‘"

e, bt m

In 1965 Professor Eimdﬂaﬂrmmmr r*ul.f'

documents on the Irish language for publication or
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Professor Myles Dillon resumed his Fellowship in the Indian
Institute of Advanced Study at Simla from September 197C to January

1971. During that period he delivered the following lectures:-

Sept. 2 and 7 197%C:  Two lectures on 'Celts and Indo-Aryans'

at the Indian Institute of Advanced
Study, Simla.

Sept. 1€ 197%: 'Linguistics as a Source for the Hﬁwﬁk
of Indian Civilisation' as above, M

Cet, 5 197%C: 'Celts and Indo-Aryans' at
Research Imutuu,"ha

Nev. 'Vedic as a Smm fm: ’i &P
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Irish Bardic Poetry. Texts and translations, together with an
ductory lecture by Csbern Bergin, With a foreword by L. A.
Compiled and edited by Pavid Creene and Fergus Kelly. pp
Price £3.0C. Published December 1970.

Zrfth Gablach., Edited by L. A. Binchy.
pp.xx + 109. Price 75p. Revised edition reprinted Lecember 157C.

|A new catalogue of the publications of the School was compiled
and was issued in February, 1971.]

(B)
Brian € Cufv:

Eigse XIII, Parts IIT and IV. Edited
by the National University.

Seven Centuries of Irish ni
Edited by Brian C Cufv.
- - b #.

H‘“'“ﬂ' . Pobasanr 3PN

Paris, June 197C.




Cearéid Mac Niocaill:
Admissitle and inadmissible evidence in early Trish law. i
Jurist TV, 2 (1969) [recte late 197%], 332-7. :
Pddraig de Brin:
racine ar Mhac Finf{n Duibth. Eigse XIII, 221-L.
A lament ir Irish for John Stafford, coadjutor bishop of Ferns.
The Past VIII, L3-51. i D

Some Irisk MSS. with Bréifne associations.
55261,

Review of North Munster Studies (H, E. m_ 1
Hibernica 9 (1969 {1970]), 169-71. g R
Corrigendw. Clogher Record 197, 220. i
A sidelight on the 1834 affrey _._-t&._ B v

bl

J e
i~ s B

Uacht Shéafraidh Uf Dhonnchadha
' 1%




ACADEMIC STAFF AND SCHOLARS

Professor Emeritus:
Cornelius Lanczos,.
Senjor Professors:

Rev. James R. McConnell (.lp]:u
1“:- from § Janusry 1969);
C Raifeartaigh,

§ P o

P. ©. Vaidya (April-June 1!
La jos Jinul:r (October-Nov

lll"*‘. vedha
i b

i .r.:r.uL‘
ﬂmnd’i;rr‘va‘olﬁm A T
arch Associstest '*Mﬂh
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this deviation (of 3+1, instead of L+0 symmetry) gives rise to the

Minkewskian ¢+ = = - world, in spite of the Riemannian structure of

the physical world, Moreover, he found that the "free vector® of
Einstein's theory, caused by general covariance (here lost through
averaging), is now subjected to the wave equation and the Lorentz

condition, and beccmes identifiable with the electro-magnetic

potential, He is at present prepering this work for
Professor Lanczos also studied the Noether type of variationa
and found that they demand a technique going wml,, aler

by changing Noether's "infinitesimal par
(or in the partial case, of the x), and ¢
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group and the exceptional group of certain irreducible representations
of the general linear group. He worked with Mr. Jones on graph theory
with a view to its application to weight diagrams. He continued to
collaborate with Dr. D. J. Simms in the preparation of an algebra for
the use of physicists.

Professor O Raifeartaigh and Dr. Niederer studied (1) the problem
of saturating current algebra with solutions of wave-equations and (2)
the connexion between induced and manifestly covariant group repre-
sentations. Work on the unitary representations of the group SU(1,1)

wes completed and werk on crossing-relaticns m"wm_. o

i

interest. rmu;r, he concluded an

nonlinesr rulul.tinu of -;-otrr pm 'm

an intimate cmﬂﬂl :

R P e 8

interest concerned m’ ;ﬂiﬁim & ﬁﬁ A e, ol

""r ® ' AERT N 2,




- 20 -

on the scale transformation, and concluded that even in mm :
field theory, the notion of troken scale transformation is not com- |
patible with covariance. s
Professor Morawetz's work was concerned with scattering ﬂmor!r; .
including a new theory describing decay and scattering for solutions uf wh
the non-linear Klein Gordon equatiocn. She had tu.lcmiunl ﬂ,ﬂ; u*ii =
Professor Solomon, and also with Professor G Raifeartaigh, on
appropriste mathematical model for nonlinear mhguguu_l,f_pt:.

¢-ﬁ'- ¥ '|-

f1elds to which the analytic methods of this n-ruuum %w




- DY

The Research Asscciates and Scholars working in Relativity Theery

established a study group, which was attended alsc by interested

university students. Lectures were given to the group by Dr. Florides,

Dr. McCrea and Dr. Yodzis.
Dr. McCrea, in co-operation with Professor Synge, continued work on

the construction of a model universe representing the gravitational
field of a rotating sphere. The original intention of treating the
case of varying angular velocity was abandoned in favour of lm#
angular velocity. The metric in the mﬂwﬁmﬂw
calculated, Hlthlﬂﬁtud-m e offecti

approximation. "5E -'w .;




1ight cone expansions of operator products for the high qz behaviour

of form factors.
3. SEMINARS AND REVIEW LECTIRES

Review and Seminar lectures were held throughout the year, and as
in previocus years they were atterded by members of staff and students
from Trinity College, Dublin, University College, Dublin, and
St. Patrick's College, Mayncoth, as well as by members of the School
of Cosmic Physics. '

The following Seminars were given:

Professer F. J. Cornish (York): The Kerr-Vaidys metric.
Professor S. F. Edwards (Manchester): The topological i
long polymers.

o -

Professor L. Jénossy {Mlp.lt!:
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The following Review Lectures were glven:

Professor N. L. Balazs (Stony Brock): The weight of heat.
Cr. [. J. Judge: Phase and angle variables in quantum mechanics.

Dr. R. P. Riddihough: Time variations of the Earth's magnetic field.

Dr. T. S. Santhanam (Bonn): Dual resonance models.

L. LSCTURES FOR UNIVERSITY STULENTS

f“'qiltfb

The School continued to ;!i-n-rm- lectures
oy v Bl H'\-*’W

students in -u_tiul and phpi.ﬂ.
hg'l'rinit.]r'l‘mnul..:l.u -' as
.J'tﬁ-

m with |plu£|1 rll'm h‘l l‘.‘, Ei,
s detailed muﬁl'iﬂ'. on %




OTHER VISITCRS

Or. T. 5. Santhanam (Bonn) 12-16 Cctober 1570. .
Professor N. Papsstamatiou (Wisconsin) 19-23 July 1970.

Professor S. F. Edwards (Manchester) 1-2 June 197°C.
Professor F. J. Cornish (York) 3 March 1971.

Dr. P. P. Divakaran (Tata Inst., Bombay) 10-11 September 197C.
Professor P. T. Landsberg (Cardiff) 22-26 March 1971.

SYMPOSIA

A Mathematical Symposium was held on 21-22 December 1970. The

giragn Londml o

attendance was 51; this included Professors, lnew,uﬂm uate
e s '\"-r:‘.t‘mim d . & I :

ha 98

Students from the several Irish universities.

In uddit!.ur_i to the short communi
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of Aberdeen (19 February 1571); “Physical law and understanding” to
University College, Dublin, Scientific Society (L March 1971).
The degree of D.Sc., honoris causa, was conferred on Professors
Lanczos and Synge by the National University of Ireland on 22 April 1970.
Professor Synge attended a Colloquium on Differential Geometry at
the University of Leeds, 19-20 May 1970, and lectured on "The world
function in general relativity"; he lectured to the Dublin University
Vp-veza-ical Scriety on "Hayward's Trecrez and :‘:‘!"!i" ‘ittu'ri' o
T ke

25 Jenuary 1971.
Professor McConnell attended the Internatic
o i SR S SPEDE m '

Research Institute for Mmﬁﬂ Phye ,'
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[r. Florides attended the International Congress of Mathematicians
at Nice in September, and with Cr. McCrea attended the Seminar on

o

Relativity at King's College in December 1970.
Dr. McCormack attended the Quantum Theory Conference, Nottingham,

1970.
Professor Jénossy lectured at St. Patrick's College, Maynooth !ﬁd

at University Ccllege, Galway, while he was ?uit.ing &ﬂtﬂmfﬁﬁd
Dr. Ryan gave an invited talk on "Higher order effects .h:w

Week-end there from 29-31 Janusry J-m:ﬂ..:,

‘weak interactions” to the Cork and G

Physics on 11 and 12 March, res




In the press:
No.20. |Veight diagrams. By. J. R. McConnell.

(3) Contributions to pericdicals and other publications:

Published:

* . Lanczos:
Judaism and science, 1lth Selig Brodetsky Memorisl m.
Lasds Univ. PI'“.’ 1“- 23' 'F-l

L. Synge:
Some reassessments: A review of Wﬁﬂ-mbﬁ
mi;;:,wc ‘Truesdell. Springer, 1968. Science 168

Peint-particles and en
Ann, Mat. 84 (197¢),

-pﬂ-iﬁ radiaticn,

SR AT R | T ﬁ-
Riemannian metric in Gibbsian pha
219 (1970), 307-17. ‘4




1. Solomon:
Group theory of superfluidity. J. Mathl. Phys. .]Z {l,m}

H. Calderwood & B. K. P. Scaife:

On the motion of space charge in a dielectric medium. ,ﬁm
Trans. Roy. Soc. 269A (1571), 2132

V. Kamsth, K. R. Mahmuc & B, Scaife:
* magRd

Pressure and temperature dependence of Jml-l‘rqun:r r-ht.i.w
permittivity of the alkali halides. Phl-.l. Mag. 23 )

555&' Ry < -ﬂ.q =

L. McCormack:

A theory of surface tensicn based on
~ orbiting molecules. Surface Science

. J. Judge:
Cn Zemanian's duu-imum-l

? '1-*1.._!9‘.'- i
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U. Niecerer & L. ¢ Raifeartaigh:

Wave-equaticns and saturation of current algebra for Ted.
Phys. Rev.

Mackey-wigner and covariant group representations. Pr
NATC Summer Scheci, Istanbul, 197C

©. Golden: PR Sty o e

A generalized Veneziano mode with nml:lﬂg_lr trljoctu'lﬁ !
Nuocve Cim, Lett. 1"“ g1

S. Dineen:
Wlﬂg“‘iuhuu of s Hanack. s

h*ﬁﬁn”%ﬂ ot

_l’_"‘%tz “"ﬂ-,yﬂﬂ ﬁf "ﬁ.
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filtergrams, These photographs of the solar surface give information
from a narrow (0.2A) band-pass in the vicinity of strong solar spectrum

lines; they were obtained in Sacramento Peak Ctservatory in 1568.

The distribution over the solar surface of the line-of-sight velocities
on three levels in the chromosphere is obtained from pairs of filtergrams
taken at wavelengths equidistant from the centre of the HX line;

ik L

simultanecus K-line filtergrams can indicate the distribution of th-

magnetic field,

{ el P el 3T AR
Earlier (spectrograph) uhmlt.hu m:l.utd a mun between
o172 70 di RN .\tﬁ-m.;
K-line emmission (i.e. local nlplt.l.c ﬂ.ﬂgl st ) and c
of characteristic ptriod 15 I.I.I.'I'I.I

this correlation further by a hn-dumim nﬁ
and reduction of the }ﬁt:;"- has 'L.";;:‘. pu-t
Antrodiction. ﬁr& R iRnlny Aavicet Ba gy e
5 11-@.. W ‘H‘:’;ﬁ'ﬁ-

e, $i

mma;'ﬁthm us '{n'r maﬂ;‘g o
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90 cepheids in LMC II and 73 cepheids in SMC have had lidlt-m-
prepared for publication, also 3 long-pericd variables in LMC ) -
and 2 in SMC, together with one (foreground) RR Lyrae variable nrl

3 eclipsing variables in 1M 1II.
With the completion of IMC I, a third regien will be l‘rbh

for comparison of cepheids in due course. Each of t.hu t.lm n.*.l.ml

has now been ldeq“tnly calibrated in U, B, 'I' uﬂ p.n-tm,

for the future, a variety of Wﬂﬂptiml to be made,
el "ﬂﬂ"*‘fﬁ""ﬁ-
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that, even though the numbers of observations were small, the period-
finding programs develcped for cepheid variables were easily and
usefully adapted to this somewhat more diffizult case ¢f short-period
variables., Perilods found range fram (.25 to C.6 days and the B
magnitudes lie in the range 18.5 to 19.8 for each varisble, with a
mean magnitude arcund 19.1.

Measurements of HV 13055, a suspected symbictic star in the Large
Magellanic Clcud, have been carried out in conjunction with Dr. E. M,
Lindsay at Armagh Cbservatory. The reality of the suspected irregular
variations in B over recent years has been confirmed, particular
attention being paid to the accuracy of estimates from a variety of
observationsl materisl, but no similar confirmation could be found in

V=1light,

Cepheid Varisbles: C. J, Butler, P. A, Wayman,

Analysis has been carried cut on the Period-Lumincsity-Colour
relstions for the cepheid variables of the Magellsnic Clouds (SMC
and IMC II) together with Oascoigne's published photoelectric data
for similar stars., It has been established that where individual
cepheids are cbserved in common, the agreement in magnitude is goed.

The attempt is therefore made to represent the [unsink and Canberra
(Gascoigne) data of Period, Luminosity, Colour, etc. by one relationship
that shall be chosen such as tc give minimum residusls for individual
stars. In this way the distance meduli to the Cleuds will be best
defined, particularly if the same relationship holds for both Clouds,

It is found that a very good Period-Luminosity-Colour relationship will
hold for the LMC, incerporating only a marginal departure from the
partly-thecretical Sandage-Tammann relationship as regards the import-
ant colour-coefficient. However, it is difficult to find an equally
good relationship which will take in the obeervations for both Clouds
since the colour-coefficient for the SMC stars (P-L-C relaticn) is
decidedly lower. Moreover, a small discrepancy also exists in the
Tmmmhudhmlm and Canberra, to an extent of

0.1 for the brighter variables; this is putiinb due to chance selectien.
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These factors make a final adopted P-L-C relation elusive.

Interstellar Reddening: C. J. Butler

The magnitudes and colours of photoelectric standards in the
Magellanic Clouds have been analysed in terms of stellar population.
Photcmetric spectral classification has been made for early type stars

and the interstellar reddening derived. The measured 1.;'--‘“- s

make it possible tc estimate the ratio of reddening Ev-rﬁb-v I!:I.
three regicns show s higher value for this ratio than is MM
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1atitude cut-off in the survey has been allowed

these results has been prepared.

3. INSTRUMENTS, ETC.

Electroncs Laboratory: 3. D. Jordan
Cevelopment of tha ‘signal processing units and the video aﬂ.uﬂlg

I i

network for the ‘Fhfln Cc-p-rnt.nr un
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commercial firm under a contract placed by the Royal Gresmwich

Observatory for several similar instruments,

L, LECTURES, CONFERENCES, ETC.

The Statutory Public Lecture for the School was ’f“ by
Dr. D. W. Sciama, Fellow of A11 Souls' College, Oxford, on 1971
March 24th, with the title "Recent Work on the Origin of the '

The Fourteenth General Assembly of the International P et
TRy My 1

Union was held in Brighton, England, in August
was attended by Professor P. A. Wayman,
Professor T. Kiang, Dr. I. Elliott, Dr. C. 3




6. PUBLICATICNS

year:

"The Past Crbit of Halley's Comet”.

"The z-Distribution of Asteroids”.

A i
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In this experiment, three further examples of the decay
Sie — % L1 have been found. These observations establish the
exisztence of such a hypernuclear species. Previocusly, only one
example has been reported in the literature.

X (during leave of absence at University of California,
Berkeley 1.10.69 - 30.9.70. -

Dr. G'Sullivan was granted leave of absence for the pericd n:uui-"""

1569 to September 197C to hhupl;pwiuunﬂmt h:uﬂ'ﬁm
research phyal:iat- at the Hnivﬁ:[t.y'-:'uﬁ : e}
lectured on n‘.l.-etmgmuu u-un- nal

mlnriunt‘s-inlrunnu

.1- “J‘“Pm‘ b .'r.*. k.:‘t-"ri‘!
el ¥y | -rfnnmm-: u# w5
'!hra:u,ltju- research pr &
I ‘:-.m e ?lml.'_n:u Hﬂ r’!:
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(a) D, O'Sullivan (with Berkeley and Bristol Groups)
Detectors flown in balloons over (1) Sioux Falls, S. Dakota in

September 1969, and (41) Palestine, Texas were used to study the
heavy nuclei (Z > 30) in the primary cosmic

charge spectrum of very
rays. The former was undertaken with a view to mﬂuun; and

tdentifying s sample of stopping heavy nuclel and euult:l.tnt- t.h-
first information on this combined charge and energy n'.lm _ I.c.h

had not been investigated hitherto. The latter c:pu-i-n’t 1-‘.. con—
: ...!'1,#' ML P M""]ﬂ--

fined to relativistic muclei in consequence d tluf' '

A
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the successive layers in the stack was arranged tc favour the probability

of stopping very heavy nuclei while minimising the probability of dis-
tortion of the mass spectrum by fragmentation. The assembly of the
modules was carried out by a combined Bristol-Lublin team during summer
1970,

It was decided to expose the material in twc separate flights
each carrying ~ 1C square metres of material divided among 3C modules,
the weight of each module being 55 1lbs. The flights were scheduled
to take place at Minneapolis, Minnesota, in September
internediste geomsgnetic latitude to ensure a suff
stooping particles and the flight arr.
by the National Emt‘.u! for j.t-uplnrh:lnu:tq
Winzen Research Incorporated. A simila re
Spacecraft Glltlr. Hmlu:n, '!ﬂ'u, i.nwhw

e

priority. hmmmma-mww'w
mhﬂdm&mmemqﬂﬂ' :
iy '*H-aﬂ'....ru

..' i R -\#l 3 --'.
the late mum I-h- early autumn when the winds i _-wwﬁw._ ere
J-||_|. F Fh_.- ¥ ':_ — _.;.I . ﬁ. o
cwtu-! mtu'l m These ' t for about

..-n-'ﬁ. Tl v‘l‘ - m‘w_’@,‘ _-__. %b‘_mf_ _:_,e..\.:. g
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sttempt to get our flights off the ground, NCAR arranged for the
missing equipment together with a tracking air-craft to be flown up
from Texas. By that time, however, the weather conditions, both
aloft and oh the ground, had deteriorated. A final attempt at
launching was made but at the eritical moment, the surface winds

changed direction and increased in speed so that the attempt was

abandoned, Faced with the prospect of worsening conditions, m-—w-

expedition was sbandoned and the material was stored in anticipation
ol Yo e

of a launch at the Spring turn-about.




i

which has besen esatablished is small, these examples, together with
those found at Bristol, constitute a significant addition to the
present world-sample.

While the problems posed by the absence of processing facilities

have now been removed, a most serious bottle-neck, namely that of com-

puting facilities, still exists. The obsolete I.B.M. 1620 computer
which was acquired from Trinity College, Dublin and installed at
Dunsink Observatory is now inadequate to meet the current demand.
It is essential, therefore, for the mu*mhtm uf {h
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energy region ( -.-mlzaﬂ, the agreement between the experimental
values and the prediction is rather good. However, at extremely
high energy region ( ~1n“'m, the theoretical prediction gave

large values as compared with the present experimental results.

(2) The production mechanism of very low energy pions (<100 MeV
in the 1.s.) present in cosmic ray Jets has been studied. It is
concluded that those pions could not be produced via a pioniza
process but rather by an jsobar process.
emission angles, momenta and the primary energies




A, J. Curran:

Investigations of the mechanism of ultra-high energy nuclear

reactions were continued using additional data obtained from

raboratories in Durham and PBristel. Papers giving interim rm.‘.l.tt

have been prepared and ere listed under Publications. Two m-
were presented st the High Energy Conference at Durham in rm-
"Search for a Fireball -Her.t.' and "'l'hl m-lnr:im-!mrp' n;ltim

¥ .,..'nr
for ultra-high energy rmt.im"

'H'.I.th Br. Kazuno.

energy interactions' i'd.eh i1 1
LTI, T _E__..‘. e

n vy




L. NATICNAL SCIENCE COUNCIL RESEARCH GRANT

A proposal from Professor C. ¢ Ceallaigh for a Irmt. t.n 2
a portion of the costs of the Bristcl-Dublin ﬂnmbar-tiuu on

Ultra-Heavy Cosmic Ray Primary Particles was ul:uphd by the lltim:[ :

Science Council. A grant of £3,L0C per annum was -d- tnr ap
expected to be three yesrs, cormencing 1 Cetober 197C. ':I't. ¥’
apporticned as follows - Salary of Dr. Y. V. Rac - C '
for etching plastic detectors - Travelling L

Professor G Cesllaigh was nominated princ:




A two-month periocd August-Cctober 197C was spent at Minneapolis,
Minnesota, U.S.A, by a team from Dublin to assist in the launching
and recovery of Minneapolis Flights. (C. ¢ Ceallaigh, A. Thompscn,

Y. V. Rao and Miss L, R. Hnuu:r}.

Following the Minneapolis Expedition, <. 6 !:eﬂhlgh, 1. Thompson,
Y, V. Rao and Miss L, R, Molloy vuitid the Fhysics Dlm, m,
Salifornta for discussions with Professor P. 5. Price and his collabors-
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A. Curran, F. Fleming, K. Imaeda and M. Kazuno:

A study of the characteristic features of cosmic-ray _l-ﬁ.
of energy from 5 x 1010eV to 1C1A4eV in emulsion. Act i
Physics Academise Scientiarun Hungaricae 29, 125 (1970).

L i,

M. Kazuno:
T

Baryon Resonances in Cosmic Fay Interactions. I.-ut.tlhm -
2imento 1, 517 (1971). L

P. B, Price and L. C'Sullivan:

"Lunar Erosion Rate anc¢ Sclar Flare ‘Paleontology™. :
of the Apollc 11 Lunar Science Conference, Vol.3, pP.
published by Pergamon Fress, June 197C. Ve R

L. C'Sullivan, P. B. Price, E. K.

E. Kobetich and R. Thorne: &
High Resolution Haum_‘_t-l. ‘uf
to m_. Pm- R“- mﬁd‘m




K, Imseda and P, Fleming:

Muclear interactions by high-energy cesmic ray nuclei in
emulsion.

T, Cantwell (with others of the K~ Collaborationm):z

Scme properties of charged T hyperons. Part II.
The binding energies of light Hypernuclei. W S

Further e for the existence of Particle-Unstable
states of PR




T. Murphy.
Erofessor:

Vacant
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This gravity work around Sligo confirms the abrupt change in
character at a NW - SE line through Coolaney already reported. A .
further striking feature was found consisting of & belt of high anomaly
rmninsin;linlll-ﬂﬁrrnlmn*ﬂmnrhn;ltmtww
which connects to the ridge already found near chrlnt.nn.. The

TN

magnetic work of Mr. English shows a distinct parallelism and the tn
together indicate that they have a commen cause nmh' a w hlt.
of intrusive material of possible Mﬂiﬁim age.

probably n-ouinhd with large r.mlu pultuht.-d to :;u'lr in this
x O b e
but never prap-rlr dlﬂmd Itul'npodﬂnt theee T
g el BRI W i
stimulate more lnt..'t.n geclogical i.m-ltultm
A T
m-:.urrﬂﬂuwmuwrt-m m:-nllpnﬂr ]

i e B il N, i Zalk "tﬁ-

near mbdll‘l uﬁu. Sl'l.ga lt.trlct.nd t.tmt.lm ll!l m ;

iage i PN ANGL T GO i n*;
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" iy e e el ivaua Wibete. SARN
,nu.m-muu-
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zapped as Carboniferous sediments so that either the mapping is at
fault as at Lough Foyle or the geological thickness estimates are

wrong. This work was not completed.
. Howard commenced his investigations centred on the Maine

Valley, Co. Kerry. The gravity survey cf the area pnb!hhad :I.u mr




other is in the f.ran.
Since his departurs this work has been suspended.

(¢) Meteorology
Routine observations of the metecrological elements were continued

throughout the year and the sutographic records tabulated.

The solar radiation tabulations have been suspended duu to %

breakdown of one of the recorders,
%

The meteorological observations made at Trinity Co].‘hp c:lnﬂ 1ﬂ._, ol e

mmmhdilnmunmdﬂumthumhmi.nfm’ﬁ"f

near the site. The deleterious -rmh on the metecrological obse
Qs HJ, A

wations were noticeabls for soms ‘time uﬂ‘in nt
siy oM T, T A,

logical Service the ltﬂm was clnndhm Jm 1, 19.';'1..

vations taken at the School's station at |

Trinity College by mm—mmm#m;
tinuity of m:lqﬁ.ul rlenrd'hlp for Duh‘.l.i.‘u
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A start has been made on recording quarry blasts and on the

further improvement of the recorders.

(e) Ealacomagnetism

Mr. Morris campleted his investigations and on submission of

his thesis entitled "Palaecmagnetic Studies of the Carboniferous

system in Ireland" was awarded the degree of Ph.D. by Dublin Univer-

sity and has incorperated scme of his results in two papers
Publications). He has continued his studies, tm*w
of his scholarship, in the Physical I.borltu-iuur Trinity

.
o

g
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R. P. Riﬂdihﬁugh "‘d r‘. G' E’- TG'I.H'IF
Gravity and magnetic surveys cof Inishowen and ad

areas off the ncrth-west coast of Ireland. Proc
Lond. 1970, No.l66L, 215=-220. '

(b) In the press:

Tne post-alradian strata along the
I ¥ e " . ) -Iw . : I “ .




