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INSTITIOID ARD-LEINN BHAILE ATHA CLIATH
{(publin Insticute for Advanced Studles)

Summary of Annual Report
of the work of the Constituemt Schools
for the period April-December 1974

School of Celrtic Studies

Mr. Fergus Kelly was appointed an Assistant Professor and
Mr. Michedl O Siadhail a Research Assistant. No funds were available
for 8 Visicing Professorship.

The Statutory Public Lecture, entitled 'Makers and Fakers', was
delivered in Universicy College, Dublin by Professor David Greene on
13 December 1974.

The full report gives decails of the work of research and editing
carried out in cthelr various fields by members of the School and by
extern workers, Five books (including periodicals) were published,
one of them by the Institute. Members of the School contributed
e¢leven papers or shorter items to books or periodicals published
elsevhere.

School of Theoretical Physics

The death of Emeritus Professor Cornelius Lanczos was a severe
blow to the School.

A summer seminar on Current Problems in Particle Physics was
held in cellaboration with University College snd Trinity College

and attracted forty-six visitors from abroad as well as eighteen
local physiciscs.

The School continued its research in the areas of general
relativity, statistical mechanics, Lie groups and high energy physics.
Two books and twenty-seven papers were published during the year.
Members of the School attended ten intermational conferences and gave
twenty-seven lectures in other institutioms. Fifteen scientists

from abroad visited the School (apart from the visitors attending the
summer seminar).

Events wvhich were continued from previous years were the
Wednesday seminars, the Christmas and Easter symposia, and various
weekly meetings held jointly with the unlversities. The Joint
UCD-TCD-Maynooth-DIAS postgraduate course was continued.

The Statutory Public Lecture was given in Trinicy College on

:2 H;UI:Ptr 1974 by Professor Mark Kac of the Rockefeller University,
ew York,

School of Cosmic Physics
llnm Sectlion:

Observational data on a large number of variable stars w
. : ; . were
handled successfully during the year. The cepheld variable material
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for one of the three regions of the Magellanic Clouds has reached
final Eorm. Contributions to studies of binary X-ray sources and
magnetic variable stars have been made and an analysis of a problem
{n the statistical distribution of multiple systems has been made.

Cosmic Ray Sectlion:

Three main lines of research were pursued during the year namely,
the study of the nuclesar composition and energy spectra of heavy cosmic
ray primary particles, the production of nuclear fragments by fast
sroton bombardment of a gold target and the application of quaternions
to electrodynamics and very high energy nuclear interactions. Using
high altitude research balloons, stacks of cosmic ray particle
detectors were successfully flown from Sioux Falls, South Dakota, by
members of the Sectien, working in collaboration with Bristel Univer-
sicy. In one, the longest flight on record, s 20.9 million cubic feet
balloon remained at constant altitude for 122 hours.

The nuclear fragment experiment was the first large-scale experi-
ment using dielectric track detectors for identifying nuclear fragments
in high energy nuclear interactions. A successful study of che charge
and energy spectra of the nuclear fragments was carried out at energles
below that possible with electronic detectors.

The application of quaternions to the theories of electrodynamics
and high energy nuclear interactions has been approached by the intro-
duction of regular functions of the quaternion variables. The for-
mulation shows promise and the main difficulties in applying quater-
nions to these cheories may be overcome.

A study of the slope of the Cosmic Ray spectrum at high energies
seems to indicate that the inelastic cross section for nuclear inter-
action is an increasing function of energy.

Geophysics Section:

Difficulties encountered in filling vacant academic posts and the
absence of scholars severely curtailed the activities of the Section.

A brief gravicy survey was carried cut in connection with a
minerals prospecting company's project which confirmed our earlier
geological interpretation of the presence of the phenomenon of lime-
scone strata decomposition.

Various small scale magnetic surveys in the southern half of the
country indicated the probable presence of Tertiary intrusives in
areas unsuspected to date. This discovery may be of great signifi-
cance scientifically and commercially.

A magnecic map of the Irish Continental Margin was produced from
data collected by the United States Naval Oceanographic Office.

Teleseismic recordings were taken at various sires in Ireland in
connection with the "Lithoaphere Seismic Profile of Britain" using
redesigned equipment. '

Falaeomagnetic work was carried out on rocks of Devonian age in

Irelsnd and resulted in unique pole positioms for the Lower and Upper
Devenian.

A series of lectures and later field demonstrations were given to
geological students from the two Dublin Colleges and University College
Cork. The attendance was up to forty-five. =
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1 - Conscitution of the Council of the Institute .
of the three Constituent Schools on the 3lst December 1974,

THE COUNCIL OF THE INSTITUTE
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Professor F- H- Stﬂfﬂtﬂ, Htﬁm 'l 1““-” . 5. F.f.ﬂq D.
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1. STAFF, SCHOLARS AND EXTERN RESEARCH WORKERS

Senior Professors:
David Greene, Director of the School; Daniel
Brian O Cufv.

Professors:
James P. Camey; Breandén § Buschalla.

_._nsﬁnmt Professors:

--'r-:.-s.«'-:-i w:-.v-.:-v—‘ iy

Tlnhz-: 3. ‘ui'!-tr U-’ru' Ot%‘:_- 1974) 1
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of the vacant Assistant Professorship deprived the School of the funds
which the Department of Education had regarded as providing for a
Visiting Professorship; representations on the desirabilicy of main~
taining the latter post were unsuccessful. Nor was the recommendation
of the Board that Mr. Rolf Baumgarten should be appointed as Biblio-
graphical Officer accepted; however, his temporary post as Research
Assistant was extended for a further three years from L iu;ult 1976,
No progress was made in the efforts to obtain a third member of ﬂll

clerical staff.
There was enough work at the printers to have ensured the _gn'h].t-

cation of half-a-doren buoks; in the event, all that apg
Professzor Brian 15 Cuiv's The Linguistic Train of the M
Poet which is, in fact, a reprint from Celtica X. I:ith M

appear to take on more work than they can
may be noted that the copy for Nua-Dhuanaire II was s
1974 but no proofs had been rmiwd lly H L ]
in Britain were also m::ﬂy, he ¢!

are advanced as an excuse.

normal in 1975.
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The following articles were accepted for publication In Eigae:- (L1 A
Sixteeath-century Political Poem': (11) 'A Mark of Gold'. See also
seccions 4, 5, 6.

Professor James Carney continued to work on Oid Irish poectry and.
genealogies. Two chaprers on the history of Trish literature to 1534
wvere accepted by the Royal Trish Academy for inclusion in A New History
of Ireland. An article entitled '"The Invention of the agn ﬂph.kt'
was sccepted for publication in Eriu.

Professor Breandin O Buachalla continued his survey of the MS.
material dealing with the history of Irish in Ulster and spent several
periods in Belfast consulting documents and manuscripts there; he -
commenced an edition of che poems of Cathal Bui Mac Giolla Ghunna and

AR e

continued his study of N{/Cha in Ulster Irish. An article entitied
‘quun rri:nh Beire! vas mupud for publi.ul:tw .ti; !_gg_u_:.
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Mr. Rolf Baumgarten continued to collect and arrange entries for

the Bibliography of Irish Linguistics and Literature. A list of the

papers by Professor D. A. Binchy and their publishers and a bibliography
of the publicactions of Professor James Carney were completed. He
prepared for publication in Celtica XII1 the 0'Donnell lecture entitled
"The Irish settlements in Wales' which wvas delivered by the late
Professor Dillon at Oxford in 1971.

Professor Proinsias Mac Cana, General Editor of the Mediaeval and
Modern Welsh Series, read revised proois of Brynley F. Roberts's edition
of Cyfranc Llud a Llefelys. The typescript of E. 1. Rowlands ediciom

of Poems of the Cywyddwvr was read and some amendments suggested to the

author.

Dr. Gearfid Mac Niocaill corrected galley proofs of The Annals of

Ulster, Vol.I and continued work on the text and translation of Volume II
(1155~ [probably] 1399). preparation of a new editiom of Chronicon
Scotorum is progressing - text and translation completed, revision of
noteésd progréssing and work on the index commenced.

Mizs Katharine Simms continued work on her Ph.D. thesis "Gaelie
Lordships in Ulster in the later Middle Ages'. She assisted Professor
0 Culv in compiling & catalogue of manuscript sources for bardic poetry.
See also sections 5 and 6.

Dr. Alan Ward completed his doctoral thesis 'The Crammatical
Structure of Munster Irish' which he presented to Trinity College, Dublin
and was awarded the degree of Ph.D. The thesis is now being revised
with a view to publication in book form. Preliminary work was done on a
proposed edition of Irish non-rhyming alliterative poems. See also
seccion 6.

Mr. Liam Breathnach presented his thesis 'The Suffixed Promouns and
other related forms in Early Irish' to N.U.I. and was awarded the M.A.
degree.  He began work on an edition of 'Tochmarc Lusine ocus Aided
Athaime',

Mr. Michael Smith continued his invescigation of the syntax and
smantics of the 01d Irish definite article,

Miss Kay Muhr continued to work on an edition of 'Airscec Menman
Uraird meic Colsse' and on a Ph.D. thesis - 'The development of style in
traditional Gaelic narrative, with special reference to "runs"' which is
to be presented at the University of Edinburgh. An article entitled
'Eachtra an Cheatharnaigh Chaoilriabhaidh' was accepted for publicaction
in Scottish Studles..

Mr. Malachy McKenna transcribed tapes of the Breton dialect of
Guémené-sur-Scorff (Vannetais) recorded from April to October 1973 and
checked the transcriptions with Professer Hemon. The systematizaction
and analysis of the information am the phonology of the vowel was

_
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completed. During a short field-trip to Britcany in August 1974 he
collected a full paradigm of irregular verb inflection. Work on an
edition of a Breton MS. contained in the Institute Library was com-
pleted; the text and translation have been checked by M. Hemon; the
edition may be accepted for publication in the next issue of ICP.
Preparation of a paper entitled 'Stress in Bas-Vannetais' to be read
at the Congress of Celtic Studies in Cornwall progrossed,

Tadhg O pDishifine worked on a eritical study of European literary
themes and motifs in l7th century devotional literature and on the

preparation of an edition of Keating's Eochair Sgiath an Aifrinm.

See also section 6.
Dr. Anders Ahlgvist commenced an investigation of the grammatical

text Auraicept ma nEces particularly quotations from Latin grammarians

and other traces of non-native elements In the text. He prepared the
final draft of an article entitled "A Note on 01d Irish ro' which has
been accepted for publication in Eriu XXVI. See also section 6.

Mr. John Armscrong worked om:=- (i) the collection of materials for
the final version of his Ph.D. thesis 'Syntax of the W in 17ch century
Itish prose'; (ii) a study of the language and metrics of Bardic poecry,
including Irish grammatical tracts and their closer derivatives; (Lif)
the texts published by L. MacKenna in BST, with & view to correcting
certain M5. mizreadings, improvement and extension of the editor's
commentary, and the search for parallel passages in hicherco unpublished
tracts., The following articles were accepted for publicaticn:- (i)
'Phonological Irregularity in Compound Verbs in the Wurzburg glosses'
(Eriu); (4i) 'Remark on Initial Muration in Modern Irish' (Limguistic
Inquiry VI, 2).

Dr. Cecile O'Rahilly completed the preparatory work on the Text and
Translation of TBC Recension I and this material was sent to cthe Printer
in September 1974. Preparation of the Notes and Introduction is now
complete and work has commenced on the Indexes. The following articles
have been accepted for publication in ngl_l_:- (i) 'Perda sin! Ferda
écin!'; (1i) 'On some passages in the O'Curry MS. TBC'. See also
section 6.

M. Louis Paul Nemo (Roparz Hemon) continued to work on:- (i)
Historical Dictionary of Bretom; (ii) Doctrin an Christenion (Middle
Breton text). Final proofs of A Historical Morphology and Syntax of
Breton were checked and passed for press. See also ﬁcniﬂ 6.

Dr. Robert J. Jeffers, who was granted leave of absence from the
Deparcment of Linguistics, Ohio State University, pursued general studies
in Celtic linguistics and philology at the Institute. He investigated
the Indo-European origins of the Celtic verbal noun in comjunceion with a

. larger research project concerning the history of non-finite verbals in
the Indo-European languages. .

T ee—
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Dr. Ludwig Bleler, General Editor of Scriptores Latini Hiberniae,
completed the preparation of his edition of the Patrician Texts in the
Book of Armagh., Professor D. A. Binchy and Mr. nrnu ma;- ‘have coa-
tributed to this edicion., It was suggested that Mr. !litgm nﬁl
a chapter on the language of the Irish texts in the so called A

Work on this chapter is now in progress and vhen completed the volum
‘will be ready for press. Freparation of a cricical muudh, Dr. Gerard

—h‘.\"
MacGinicy, 0.8.8., with introduction, Engitsh l:l:lnllltiun, _
{ndexes, of the Irish Augustine's De mirabilibus Sacrae Scripturae |

-pl_'oinn.

Rev. ruml Mac hgmul. 0.F .H. dm:hll T ',
Text qf-'_-ﬁ'"h!__\_ﬁdhun_t s Tea Criosduidhe.
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Professor Brian O Cufv delivered a lecrure entitled ‘Eachtra
Mhuireadbaigh T phélaigh - Fact or Fiction?' to Cumann Gaelach Chelfiste
oa TrionSide ar Trinity College, Dublin, on 14 May 1974, A
Mr. Fergus Kelly lectured to the Botanical Soclety of Ireland on
‘Trees in the Brehon Laws' at Trinity College, Dublin, on 19 October lm-_-‘
‘Mr. Rolf Baumgarten delivered a lecture entitled 'Early Irisl
and native etymology' ta the Trish Department, Universicy College,
on 5 a.pru 1974, -
rine Simms read a paper on The Medioval m;iu- nﬂ"m
'thtu of the G’l‘mp Eﬂr chl.- El;udg.' nl’ I‘:l:sh Hhtﬂl{:




uﬂnu mwl.lu:
_ Notes on 'Case' and Hﬂrd-m:*!.ﬂ.
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Emeritus Professors:
cgmtm; Lanczos, died 24 June 1974; John L. Bﬂ‘l..'

or Professors:
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A summer seminar on Current Problems in Particle Physics, in col-
laboration with University College and Trinity College, was held at
DIAS and TCD from 15 to 19 July. It was attended by spproximately
eighteen local physicists and forty-six visitors from abroad. A -
decision was taken to hold @ similar seminar on Current rmbhuh I
I Probability and the Physical Sciences in August 1975.

3. STUDY AND RESEARCH - I

Professor Lanczos continued his researches in gravitation and
Riemannian space, symmetry and the principles of n_m. . |
| Professor Synge continued work on the Liouville equation as
applied to star clusters. He also studied the pﬂ!ﬁ[{qf‘fﬁf xtending
the hnmtﬂ.h method to non-linear problems. p—
. . McCrea completed work on the construction of hﬂ.m@
' static umzy symmetric gravitational fields, and m ;
| this work for publication. :
l!r. ﬂarlmwuma on a nmmtw\w:ﬁh elativistic
P ' solution. SLLEE "l R
hnmw 6 nmm ﬁm'ﬂﬁ.mm ifad gabge’
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as an application, he has studied virtual photon decay and obtained
explicit high-energy estimates of magnetic form factors.

Dr. Browne continued work commenced previously with h. hjl:'ﬁt
(Insc. Kidrich, Belgrade) on covariant wave equations. They exam __
the algebraic properties of the matrices occurring. o T
wave equations and also re-examined the representations of ﬂﬁ!lhiﬁ&

group, using a simple method, and prepared two articles on these

subjects for publication.
Dr. Garavaglia completed work, 1;: m!llbﬂntiﬂnﬂﬂth Dr.

(Glasgow Inst. Tech.), on the Schrd
uhi:h-l:lw,l Iut! huaun- last yur.-
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pr. Solomon continued work on the applicatiom of the methods of
Lie algebras to one-dimensional lacttice models of thermodynamic syscems,
and by these means generalized the X-Y model to a hierarchy of algeb-
raically equivalent, exactly solvable modelas {nvolving lenig-range mnd
many-body forces. He worked also, in collaboration with Dr. Critchley
(Open U.), on a variacional solution to the interacting boson problem
as an alternative derivation of the Bogoliubov sclution to the super-
fluid problem.

Mr. Coffey worked with Professor Scaife on the solution of some
potential problems for a non-linear dielectric, and with Professor
Lewis on stochastic differential equatioms.

Dr. Sullivan continued his study of Markov time evolutions of
random flelds. Two papers were accepted for publication and a third
submitted. The techniques developed here allowed a unified treatment
of the existence and ergodicity problems and of the individual jump and
coherent-jump cases. A series of notes on Markov-processes of this
type is in preparation.

Dr. Parravicini worked on the possible extensions of the known
theorems of separation and measurable sections In Borel structure,
with the aim of applying these theorems to the EMS group. He is also
studying the possibility of implementing Harish-Chandra's represen-
tation ctheory for semisimple Lie groups.

Dr. Harper continued his work on the application of the unitary
pole expansion for the trinucleon bound and scattering systems. He
redeveloped a method of solution for the scattering case, using Padé
approximants. He commenced work on trinucleon atates bound by field
theory generated "one-boson-exchange" potencials.

Dr. Golden attempted to build a theory of rubber friction using
standard polymer models.

Professor Graham worked on the development and extension of methods
of solution for viscoelastic boundary value problems that involve
time-dependent regions of space and other complicatioms.

L,  SEMINARS AND REVIEW LECTURES

Review and seminar lectures were held throughout the year, and as
in previous years they were attended by members of staff and students
from Trinity College, Dublin, University College, Dublin, and St. Pat-

rick's College, Maynooth, as well as by members of the School of Cosmic
Physalcs.

The following seminars were given:

Dr. D. Abrahsm (Oxford): Recent work on the Ising model.
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Professor G. Bluman (British Columbia): Group methods in differencial
equations.

Pprofessor B, Gruber (Wirzburg): Classical Lie algebras in atomic and
nuclear phrllun.

Dr. J. Cunson (Birmingham): Solving the Greea's equations for t
field theories.

Dr. K. Hannabus (ﬂ:fotﬂ-h !!tltlw imh: Im‘l t‘!ﬂ: WEB met
Dr. W. Hopkins (Kevin St.): ac
Prﬁf“l‘_ﬂt 'J_- t- m{ﬂuﬁl-

Pro B

br. C. Nash (Imperial Coll




7. VISITORS

For lectures given by Visiting Professors and other Visitors see

Sections 4 and 6.

pr. D. B. Abraham (Oxford) 20-22 Noveaber.

Dr. A, BShm (Texas) 8-10 April.

Dr. G. Bluman (British Columbia) 18 October.

Professor M. Gﬂl-lhm l.'clll.lnrmh Inst. Tech.) 26 Jume.
Professor B. Gruber (Wirzburg) 6-25 September. e
Dr. J. Gunson {lt:,-ntulul 5-6 June.

Dr. K. Hannabus (Oxford) 19 June.

!rnftlm Mark Kac (Rockefeller) 22 ‘lﬁﬂur

Dr. D. Lyth (Lancaster) 30 '_'H.

or. ’. m:hy iC :
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Professor M. Hayes (UCD): Energy propagation in solids.

br. S. Vernon (UCC): On power series with nom-negative coefficients.
Dr. D. Lewis (UCD): Forms over real algebras.

Dr. S. Sen (TCD): Large transverse momenta phenomena.

WORKING SEMINAR
to 19 Jp__l-]_'- Hﬂl m'ﬂ vere "5 nﬂtiﬂpﬂu f:u mm :n'd-:.',l.-: n-ui

‘participants. The programme included five courses of
‘each and a number of voluntary fifteen-minute talks

Juh:m L’HI‘I‘L l:mdﬂ h&tnh_um!i - ‘,
Gross (Princeton): i-y-pu:iuerui w

S. Coleman (Harvard):

J. Polkinghome (Cambridge):
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Dr. Solomon presented a paper on "Three novel -ppttﬂ:lﬁi )
algebra” to the Third Intermational Eulloqwln- on Group
Methods in Physics at Marseille, in June, and gave a talk
University Mathematics Seminar on "Algebralc approach to s
in October.

Profesgor McConnell attended in August the Internatiomal l:w':m
of H-:h-l:l.ﬂhn- at vncnv-t, glmg a ult on Sclu:r l.‘unuﬂu +ha

chairman of the wﬂ::lu party on scientific l:untr.h__
on scientific research in Ireland.
Hﬂfﬂﬂt Lewis lttlnm m satinﬂ: Fﬂe
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#Studies in numerical analysis. Presented to Prof. Lanczos for
his 80th birthday. Ediced by B. t. P. sauﬂm .lud-h

Press, 1974,
{2) Contributions to
Published:
J. L. Synge:

*Ant{-Compton -uu-rm; n . i 1
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L. 0 Raifearcaigh & U. H. Niederer:

Realizations of the unitary representations of the
space-time groups. Il. Covariant realisations of

group. Fore.d. Phys. 22 tlm 0
B. Mainland:
poincaré generators for the free spin 3/2 field. Proc.R.1.A.
T4 (1974), 87-90. ' lig=c

B. Mainland & L. 0 Raifeartaigh:

Derivation of unified gauge theory !run a mnl‘.l.nnl -m‘
principle. Nuovo Cim.Lett. 10 fl!?‘ﬂ. 733-36. e

_-;I ”vi

.n. mhlmd, L b’ '

_ﬂunlelt Phys. 198 {H?ﬁl ) 503-25.

. B, Mainland & L. 6 Raifeartaigh:

Postscript to I:l.jllgﬂ
3rd Internat. Coll. on
Marseille, June 1974,




the Presa:

Lanczos:
Symmetry and the principles of geometry. Conf. Univ. of
Calgary, August lﬂi

I l'"' :m.y:
Note on a paper by Anderson and Arthurs. Quarct.Appl.Math.
R, Hcﬂmﬂ'l
'mhl.m uE ‘scientific research {n :I:-rﬁiﬂ. aﬁtlﬂ' ped.

I—F'-'-;:“\'-F' 1"1\,—_|- n_-

Pt o bl pALLLICIEe
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(3) Research Reports: il

DIAS-TP-13: G. B. Mainland, L. & Ralfeactaigh & T. N. Sherry: Point
transformations and renormal{zation in the unitary gauge.

l4: J. L. Synge: An utrwhrﬂ;tﬂ model .

15: G. B. Mainland & L. é Raifeartaigh: Derivation of unified
guage theory from a generalized mhul Pr

16: R. Acharya & Z. Horvath: Absence of free qnuks in a
" finite four-dimensional field theory.

17:
m-ﬁhltﬂ ﬂn!h.

A. J. 0'Connor: A central limit theorem hl' ;ﬂ
disordered hammonic chain.

I o5
e

";r-.-ﬂ-* -3‘4 '\--_,.‘_J.'-"'..":.'_ H .-”_ _J_é, ‘;-_l_,_.ll_l{ ,r_.-\_
"

AR —wh-“-rlllud EEARLALEE SRl LE
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DIAS-TP-35:

36:;
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J. T. Lewis & J. Puld: The free boson gas in a rotating
bucket. .
J. T. Lewis & P. K. Sisson: A Fermi algebra for the I-tn;
model on an infinite lattice.

J. R. McConnell: Problems of scientific research in
Ireland.

P, N. Sisson: An extension of the method oﬁw;ht
the transfer matrix in the two-dimensional Ising model.

L. 6 Raifeartaigh: Spontaneous breakdown ut.hnmi
symmetry in internal symmetry &

J. R. !_!eﬁmﬂtiz-" Seientific collaboration m‘ﬂﬁ—r




12. LIBRARY

The library continued to expand and now contains M}
9,000 items, of which approximately 4,000 are textbooks. nuﬂ;n.ng;.
year the holdings of periodicals were scrutinized wich re
greatest needs, availability elsewhere in Dublinm,
aumber of hh:cﬂp:i.m: were d:nppmi, m rnlur.tnl-:,
pumber of essential new subscriptions taken out. Gu
use ¢f tht--anrr by members nl the Eﬁhﬂ and s‘,‘r—.




A

lll:" Section

Senlor Professor:

P. A. Wayman,
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cepheld variables in the IMC I region of the Large Magellanic Cloud
have been brought to the stage of final reduction from '-l:ﬂ.‘ﬁr'i-'
brightness measure to magnitude. A comprehensive tinl:-mm.
fitting procedure shows that the systematic accuracy of the measu
s indicated by mean “photographic-photoelectric" differences of

around 0.08 magnitude. A similar figure applies to the mesn accidental
error of a single photometric measurement. Correction for ﬂu -iﬁm: |
of background fog has been incorporated semi-empirically.

in identification of the non-standard stars have been

as possible, but it is found that some measurements

because of unexplained errors during the automatic measu

on 'Galaxy' machine. l

é-h-ur- Variables: P. A. ﬁm
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magnetic variable stars and among these and other stars no evidence i
found for the exiatence of a low-obliquity group. Further genera
tion for the position and orientation of the dipole produces a lri.:-
parameter model and this has been applied so as to provide an uq:lm-
tion for at least two previocusly intractable magnetic stars.

Statistical Astronomy: T. Kiang.

Work has continued, on a new basis, concerning the probability of
a multiple system of specified multiplicity and angular size arising
from a random distribution of a given mumber of points on a sphere.

alternating sign hu been Imd, 'lH.:lt uium: lmth l‘.llh Hrﬂ?

term of such a series, there appear to be eérrors in the hlmltl.‘ﬁ Idtﬁ-
lae of Michell (1767) and F. G. W. Struve (1827). 1t i found
tageous to m the traditional -y of d:m -,mtmqn

=
L ]




The system hag been returned to Dublin for completion of the photo-
metric channels and improvements to the filter position control. ,

Repairs to part of the electroaic equipment of the 60-inch tele-
scope at Boyden Observatory vere carried out in September.

urer Installation: 1. Elliect.

The IBM 1620 computer was removed on 8 April, having been
purchased for Instructional purposes.
Equip-m: tdded to the i.mull.ltinn rh:ing tlm plrl.ul n:’l! the

ﬂm! dhpl-y unit pumt-: um-p:hm! npuniw. atab
2400 instead of teletype speed of 110-

Use of Carerifile now includes subroutines call
programming. Cholce of BASIC programmes is
v-tru:;r of uuﬂ' ri:qui‘.:um:-.. [_ cilic




- 30 -

observational work at Boyden Observatory, for the whole period of
existence of the School. He worked throughout this time in close
assoclation wich r;lu Astronomical Section nf the School. Dr. '

Eﬂ!.lphnl.
m:mm. in ul::monjr in Iﬂllnd




Six semipars were held at Dunsink Observatory during
period, Including visiting speakers as follows:

be. G. K- Htl‘, (Mdlnh
pr. b, H. Sadler {Royal G
br. F. House (Bonn), 1 ue:nbn:

Al r..N‘ l:fr-.-ﬁ.l' =
o -u,.J L,_._C-’-ﬂ
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The ammonia scanning and cylinder scanning of Lexan from the
Cokato and Mississippi flights was completed. In addicion, the
nuclear emulsion from these flights wvas optically scanned for ultra-
heavy candidates which were then followed on into Lexan. It should
be noted thar all stopping nuclei located during the optical emulsion
scan were also found independently by the ammonia Lexan scan. A
total of 74 transiron candidates were found in the DIAS halves of the
Cokato and Mississippi stacks and of these 34 were found to have
Z Z130. Selective etching of the relevant Lexan and all measurementcs
have been completed and analysis is in progress. Approximately 500 Fe
group nuclei were located and measured in order teo calibrate the Lexan
from the Cokate and Mississippli flights.

A new stack was constructed during June/July/fAugust 1974 and
exposed in September 1974, The sctack profile comsisted of 150 sheets
of 250 wm Lexan Polycarbonate with one layer of 200 gm Ilford G5
nucléar emulsion at the top and a second layer of emulsion between
Lexan sheets number 50 and 51. The stack was built as a set of six
large modules having a total weighr of 420 lhs, A modified module
design was employed which gave improved thermal insulation and greater
strength without an increase in weighe. The total chickness of
detecting material in the stack was 4.8 s-.r‘mz Lexan equivalent at
300 Mev/Nucleon ,

The stack was launched from Sioux Falls, South Dakota, on 15th
September 1974, using a Raven 11.1 Mef balloon made from X-124 film.
The launch was excellent and the balloon performed very well, reaching
ceiling without inecidenc. However, an unexpected and persistent fast
easterly alr stream made it necessary to cut down the payload after 46
hours in order to prevent it from passing over the Pacific seaboard.
The mean atmospheric overburden was 4.0 mbars and the gondola was
recovered, completely undamaged, from a region of sand and ‘sage brush
in a mountainous area near Cherry Creck, Nevada.

While the DIAS 11.1 Mcf balloon was aloft, a Bristol University
20.3 Mcf Winzen balloon was launched. However, this balloon fafled
catastrophically when it was released from the launching spool. The
Bristol group then purchased another balloon, a Winzen 20.9 Mef model
which was 400 1bs heavier than the balloon which failed. The new
balloon was used for a joint Bristol-DIAS flight and was launched on
220d September 1974.  The DIAS modules from the first flight were
recovered in time to allow one of them to be reflown with the unexposed
modules.  The joint flight was extremely successful. The balloon
resained at celling for 122 hours and this broke the world flight
endurance record by & wide margin. The mean mq:hnc mm
was 3.8 mbars and the gondola was recovered undamaged from the Chippewa
river at Eau Claire, Wisconsin which is only 200 miles east of Sioux Falls.



During the year a total area of about 25 square metres et
from the Cokato and Mississippl stacks was processed using a high

precision ectching technique. About 400 Fe group events were located
and measured as a test sample, in order to judp the pﬂﬁt‘l-tlllﬂitr of
ﬂsnlﬂ.n; Fe 1utapu. The initial tml.u were ntt'l.n:hn:ly nm-

ohjutiﬂ of which is to obtain tnium:im munﬁ;’s ‘I:lm Te ’:'

abundances of the Fe group isotopes produced in nucleo
present, this is a matter of considerable interest and -nu:m

Study of the Production of
Protom Interactions.
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application of quaternions and hypercomplex numbérs to the theory of
relativicy, electrodynamics, elementary parcicles and high energy

suclear interactions. A difficultjr arises from the uw—vﬂ-ﬂmﬂt}

of a quaternion variable to express ‘physical quanticies. Howe
introducing regular functlons of a quaternion variable as has been m

by & Swiss mathematiclan, R. Fueter, and those of a complex quuuutu
variable it appears reasonable £o expect that the main dﬂﬁnﬂtr—

the application of quaternions to the theory of electromagnetic ﬂﬂd.
-hcumm-u: intltu:iun and mr p.ﬂ.lc‘lt collisions -l]' ‘be over:
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composition of the primary flux is assumed to be irom. The lhlpl. of

the Iﬂ‘l‘l’ﬂ' mc.l::n- at high energles is of great astrophysical Mﬂﬂl :
; ssion of the structure of the prisary cosmic

mcl:rn.ll: mu energies must take into account the effect ﬁ!

increasing cross section.

3.  WORKSHOP AND TECHNICAL DEVELOPMENT - J. Daly.

Throughout the year there was continued maintensnce of the
chemical etching apparatus. Modifications have been hcmnuudf
f?‘-‘l‘rlll. umt:npﬁic increase in temperature in mw‘ of biwd

== -

£, all th -""-'
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= S tsiorl -y,




ﬂmp! d- m ll'nninu hr mwud.
June 1&?&}, .Iriu, s:l.r.llr. l.ﬁmm:

qTHeC, -gr =3 ﬂ"..‘F.- ,_,.-.u :
'-'E---":LL-E--;" ol H'r‘—-'-:. R

I .
= Ly =) ¥ S
& ¢ .c‘* csTATATF oM

| e ] 4
:||:-.'\-.l\. '\.""—-rl'-u.l---u— d\.

| L R L s e e e e L SR TR e P
Jjuacternion Electrodynamics I and IL.
S Rty Tt ]
i 'ERSONAL
.
0 1 T




€. Geophysics Section
1.  STAFF ARD SCHOLARS

Senlor Professor:

e ——————————

Assistant Professor:
. G. G. Young (to 31 May 1974).

Research Assistant:

Vacant
ﬁhiﬁr Technical Assistant:
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a summer scholar, but no other suitable candidates offered themselves

ax Scholarwe.

2. RESEARCH WORK

(a) Gravity:

A brief survey was made by Dr. Young and Miss Ryan in the
Monasterevin area following a geochemical and gravity survey carried
out by a commercial prospecting company. The combined results com-
firmed our earlier geological interpretation of this ﬂlt:ﬁﬂlﬁﬂ.ﬁl’_ﬂ"
phenomenon associated with che decomposition of limestone strata w
widespread.  Some prospection drilling was carried out dll
bore out this mtu:puuum and further uvtlopuhl Susj

pl.'ndu-l:d ntizlf.utnrﬂy.

(b) Magnetics:

LI Lcals :I
Aty 'rf.un..ﬁ..)-];’-

the

R J.ntr-'“n.;‘f- ...u" -

=
1-*;“‘:‘ amhileas? Bttt 'Ef,.x

e = A L TP
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conclusion that intrusives of Tertiary age must occur althoug
have ever been recognised in this part of Ireland,

Dr. Rt.dﬂhwﬂ: working with magnetic data collected by the United
‘Staces Naval Oceanographic Dffice, a copy of which is hdﬂd with th
Geological Survey, produced a map of the Total Magnetic H-.H west :ﬂr
Ireland and this forms the basis of a Bulletin now in press.

(e) Meteorology:

tlu:mgllm:: th 1ur the lﬁEﬂgﬁg_
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The subsequent results of palacomagnetic studies on these rocks show
unique pole positions for the Lower and Upper Devonian at 20S. . SOE
and 24, 158E respectively. The Middle Devonisn rocks sampled did
not give interpretative results.

From a comparison of these pole punil:tm- with those from Silurian
and Carboniferous rocks, the ancient pole ‘appears to hm remained more
or less stationary from at least Upper Silurian (a pole for thi
has been tentatively established in the present work) to Lower D
times and in possibly Mid-Devonian times moved to '::1.-;;' un..; :
position. This was followed by a movement to its 'l.nnnr'. o W
position at the end of the Devonian. L
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