








Astronomy Section:

Photographic plates taken with ‘I‘III UK ﬂnhﬂl: t.l-ugt at S:
Spring, New South Wales, are intended to delineate ‘accurate infe
on pﬂlﬂ changes in Cepheid Variables in the lqﬂlﬂle Cloud .
work is a new undertaking in the task of providing -lblt-t’lﬂ. ii‘h om
these stars, which has been contimuing for ten rurm
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The quuttnn of how Hill's Iquttrum [
of orbits of minor planets and comets is proving to of col
umtm I.n l:nltuu!‘.n of solar lrlt-m:lm i
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Extern Research Workers:

Dr. Cecile O'Rahilly; M. Louis Paul Nemo (Roparz Hemon);
Dr. Ludwig Bieler; Tomas O Cathasaigh; Mr. Ronald Black;
Dr. Brian Murdoch; An tAthair P g 0 Fiannachta; Dr.
Nancy Dorian; Professor pddraig C Riain; Dr. Donncha
6 hAodha; Dr. Joan Radnmer; Professor Tomas O Comchesmaimn.

Two members of the Governing Board resigned during the year:
~ Mdirin Bean U{ Dhdlaigh and Professor James H. Delargy. Follow:
protracted negotiations the junior academic staff was -tu:.fli-"d'

the appointment of a second Research Assistant and two Junior

Assistants, As a consequence of the establishment of the posts of

Junior Research Assistant an m-ﬂn. pn-t of m-lu E-M-lﬁ-'
% ptmtr suspended. . y

2.  RESEARCH AND EDITING
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Dr. Nancy Stenson revised and re-wrote her dissertation 'Topilcs
in Irish Syntax and semantics' with a view to publication. She con-
tinued field work im Riath Cairn (i) studying noun plural formatiom;
(11) collecting data on verb morphology; (1ii) providing data from Rith
Cairn to correspond to that in the Linguistic Atlas for other einlactg;
elicited and transcribed responses to Atlas questionnaire in Rath Cairn
{(both from Connemara-boran and Rith Cairn-born speakers) for comparison
with points recorded in Connemara. Work began on editing a manuscript
in the Public Record Office of three sermons from East Galway (ca. 1B800).
An article on 'Plural Formatiom im Rath Cairn Irish' was accepted for
publication in Eigse. See also sections 6 and 7.

Miss Virginia Blankenhorn continued work on the intonation used
in the Irish of coastal Connemara and investigated the stylistic and
structural features of Irish vocal melody with a view to drawing some
conclusions about the historical development of Irish song. An article
on "Intonation in Connemara Irish: a preliminary study of kinetic
glides' was submitted for publication in Phonetica. See also section 6.

Mr. Christopher McAll revised and completed work on the text
and translation of his edition of Urailcecht Becc and prepared the in-
troduction and notes. He commenced work on the preliminary chapters
of the Commentary on the Law of Status which is to accompany the edition.

Mr. Kim R. McCone continued work onm his D. Phil. thesis on
'Aspects of Indo-European sentence patterns and their role in the con-
stitution of the Qld Irish verbal system'. An article entitled 'The
Dative Singular ,of the 0ld Irish Consonant Stems' was accepted for
publication in Eriu. See alsoc section 6.

i Liam O Murchu continued work on an edition of Ciirt &n Mhean
Oiche based on the Cambridge ms. Add. 6562. An article entitled
'Dearbhaithe ¢ Cho. an Chlfir' was accepted for publication in Ei‘lt
XVII.

Mr. Hermaon Moisl worked on his D,.Phil. thesis: Aspects of
the Relationship between Secular and Ecclesiastical Learning im England
and Ireland in the Early Post-Conversion Centuries.

Mr. Cornelius G. Buttimer worked on: (i) bardic poems addressed
to members of the Roche family, Co. Cork in RIA MS. 23 E 29: (i1) 'A
Chaisil as dimbrig soin' an elegy on Fedlimid mac Crimthain in the Bool
of Lismore; (i1ii) the use of Early Irish linguistic forms and literary
motifs in the writings of Mairtin O Cadhain.

Mr. Gwena€l Leduc worked on establishing the texts and trans-
lations of three mystery plays in Breton from manuscripts of the Institute:
Life of 5, Julite (Vannetais Dialect), Life of S. Genevieve (Zmss. in late
Middle Breton) and prepared an edition of the late Middle Breton printed
text of The Mirror of Confession. The following articles were accepted
for publication in Etudes Celtiques: (i) 'Notes to the Latin Grammar in

u;:dln Breton'; (ii) 'Note on am Old Breton Gloss on an Anglo-Saxon
phrase’.
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-0 Mr. R. Mark Scowcroft worked om (i) his doctoral thesis
hand and the Child: Studies in the Northern Hero'; (41) ‘'Cha
and the Composition of the Four Branches'; um; tion
i !Hll*mu u! ‘the three children who

o € ‘I':b:tmr ﬁII-‘l"ﬂ'Ill Mac Niocaill re-corrected first
mﬁﬂﬂn text of The Annals of Ulster,

. Professor Ludvig Bieler, Gemeral Editor of m o1

uwmv.wmwtnnn edition of The Patricia
m:hwumtmprnlnmm_

o L

4 Dr. Ceclle © 'Rahilly worked m
ﬂilnt versions of Tain Bo l:nlil .

‘an Christenien which -m'
Hudnnhmm s—-__._-u mw ;







Mr. Fergus Kelly lectured on 'Early Irish Law' to the
Kilternan Branch of the Irish Countrywomen's Association on tlnui ﬁ'.'l"

Dr. Malachy McKenna delivered a lecture on 'The
stress in the Celtic languages, with special reference t Breton' at
University College, Galway, 28 November 1977. &

Dr. M. Katharine Simms lectured to The Dublin University
Medieval Society on 'The O'Neills and the Gaelic I--Iw at m
College, Dublin, on 19th October 1977. i S :

Dr. Nancy Stenson attended the l.wniu- L:lmw ‘
lnnu.l lutin; at Amsterdam and delivered ‘a paper on '
in Surface Structure' on 21 January 1977.

o 't l
Miss Virginia Blankenhorn attended the Celtic P

ference :I.nm.na.g-h-lml.ﬂ‘r and read a paper en
in Connemara Irish'. On 14 October 1877 at r

Aberystwyth she lectured on 'Cerddoriseth
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A party of twenty-five nud—u from the mutmm
Eindhoven (Studievereniging voor technische Natuurkunde “MI .
Diderik van der Waals") visited the School om 18 October. Prof. Lewis

and Prof. O'Raifeartaigh gave them two short talks.

Prof. Lewis continued his work on the app:m :

J. V. Puld (Malta). n the
of irreversible evolutions in algebraic quantum

in the study of Brownian lﬂt'.tﬂn. they s
their implications for complex p-nlu-.tlﬂ
laxation.

Prof. McConnell mﬁ:nﬂ' _,
aphrtul lmlﬂl rnn‘:ﬂ.t‘.ln.
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Prof. Rawnsley developed a simplified approach to the pairing of
half-forns in geometric quantization, and extended Kostant's results
to complex polarizations; he applied these results to the Eepler mani-
fold and obtained the first example of a non-unitary pairing. He re-
fined results of Tyupkin et al. om the existance of solutions of the
monopole equations with finite energy, and showed that these solutions
are regular. He used these improved results in a collaboration with
Prof. O'Raifeartaigh in work on the high-iscospin limit of the monopole
equations. Prof. BEawnsley analysed the results on self dual Yang-Mills
fields described by Prof. M. F. Atiyah (xford), and found a simpler
expression for them, in terms of quaternions. He extended some results
on the mon-linear § -operator, and found some applications for them in
the representation theory of semi-simple Lie groups.

Prof. Rawnsley and Dr. Tchrakian collaborated in the study of some
problems in theories of magnetic monopoles; they defined the electro—
magnetic field on a t'Hooft-Polyakov gauge theory, with gauge groups
SO(N) and SU(N). They also collaborated on the comstruction of exact
(pseudoparticule) solutions of the Yang-Mills field equations, with S0(5)
and 50(6) internal symmetry. Dr. Tchrakian studied some aspects of the
supergravity theory of Deser and Zumino.

Dr, Tchrakian and Dr. Hogan collaborated in a generalisation of the
initial value problem for the Maxwell equations to the case of linearised
Einstein equations,.

Dr. Hogan made a model of a globular cluster - a recomnstruction in
Minkowskian space-time of Einstein's assembly of test-particles. He
supervised the work of Miss M, Imaeda, and with her studied the Penrose-
Process for extracting energy from a rotating black hole; they adopted
a new approach, which utilises the equation of geodesic deviation. They
obtained some results concerned with the scattering of scalar, electro-
magnetic and (weak) gravitational waves from a rotating black hole; inm
this work they used the characteristic surfaces of the respective field
equations on the background of the black hole. These studies are con-
timuing. Dr. Hogan began a systematic approach to the extractiom of
the motion of the sources of the Robinson-Trautman solutions of Einstein's
equations from the field equations. These scolutions represent the
Liénard-Weichert sclutions of Einstein's equations, and play a central
role in the study of the dynamics of point masses in general relativity.
Dr. Hogan collaborated with Dr. G. O'Brien in a study of some of these
solutions; they obtained a solution they believe to be new: this
solution is a representation of a radiating, fast-moving particle, and
the radiation is entirely electromagnetic.

Dr. G. 0'Brien continued her work inm collaboration with Dr. Mc

Crea on the motion of rotating bodies in general relativity; they used
the Synge approximation.

Professor Florides studied the complete field of a genmeral static
spherically symmetric distribution of charge in general relativity, and
the Newtonian analogue of the relativistic Oppenheimer-Snyder solution.

Dr. Golden worked on a general solution of the problem of the con-
tact between a rigid punch and a visco-elastic half-plane; this work
has been prepared for publication.
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Dr. Solomon worked with Dr. W. Montgomery (Amsterdam) on an ex-

tension to the two-dimensional Ising lattice, and to other systeams, of
the algebraic technigue they had already used in their XY model.

Dr. Wilson continued work, begun during the previous year, on the
re-formulation of the quantum theory of infinite component ﬂ.ll‘.ll:.-ll--l-

model for composite objects such as hadroms; he also considered
applications of this work.

Dr. Tuite worked on the problem of two particles with classical
isospin interacting through a Yang-Mills field. He began a study of
the classical description of the interaction of a particle with a nom-
Abelian field; he considered the use of anti-commuting classical var-
iables in such a description. With Dr. O'Brien he studied the properties
of the meron solutions for a Yang-Mills field theory; they considered
the relevance of these properties to the problem of quark confinement.

: . R e G Ty

Dr. D. O'Brien and Dr. Mecklemburg investigated instanton amd
monopole type solutions of non-Abelian gauge theories; this work has
been written up for publication, in two papers. Dr. 0'Brien and Dr.
Baaklini worked on gravitational instantons and a paper arising from
this work is in course of publication. Dr. D'Briem worked also .
 relativistic wave equatioms, and arising from this work two

been prepared for publication. P s,

: m some work on high dimensional "_-Iu-i ;

i ik - A i e 1 . o ]
ization of the Cartan-Einstein-Weyl theory of '
ravity, within the frame-independent

forms; he deduced some impli
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Patrick's College, Drumcondra, on 30 October. He attended
Mechanics Group meetings in Dublinm, 25-26 February, and in L
7-8 October; at the Limerick meeting he gave a lecture on the Mean
Motion of a Rigid Body driven by a Random Couple. He visited :
University of Malta from 14-24 June to contimue his collabor

Prof. J. V. Puld. With Dr. ¥W. Sullivan he attended the Conferent
Vector Space Measures at TCD, 26 Jume to 2 July. He gave a lecture
the UCD Mathematical Society on 25 November. bt

Professor McComnnell attended the meeting of the DA
Society, at Cambridge, 29-31 March. He visited the
Salford 5-20 May. He attended the IUPAP Conference on St
in Haifa 24-30 August, and reported on research he S
rotational Brownian motionm of an asymmetric b
Speaker at the Conference on Electrical
Phenomena, Colonie, N.Y., 17-20 October
hne gave seminars and lectures at Louisiana

Rouge) , Duke University (North Carolina), St.
(New York), the Rockefeller University
University of New York at Itvnn:p"l:l"cmni."I
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internal symmetry groups.

A class of pseudoparticle
equations, J. Phys.

D. H. "!I_'i:hrﬁiin:'

n-:nt I:lup ﬁr m%
=lm nr---sa :1915}. 5184 ey
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L. ﬂ'lﬂfﬂﬂll‘h.
‘Static solitons in more than uﬂwﬁ* ' Proc. Rome
Conference {lnth-:t:lel Physics, 1977), Springer. (%) &
Finite emergy solutions of gsuge theories. IIT lﬂn Elem.
Parts. and H.E. Physics. Primorsko {kﬂ.u'll) Hﬂ
Classical static gauge-field solitons in ﬂu.-n space c :
Many Degrees of Freedom un.nmwr elefeld 1976 m,.
L. Etﬂlt NATO ASI Ser. l' l:’l'l:'l"_.1 A s

L:- a*mnuuuh & -l

pect
nigh isospin limit.

 J. H. Rawnsley:




T

. 0. Barut, A. In_l.ﬂ*i R. Wilson:

¢

l-hthhth qunm theory of two
Scalar four-point “%l Ann.

AVE: Barut, W e o Schmeider & R. 'lﬂ.lnn




D. O'Brien & W. Mecklenburg: A time-dependent prﬂp-
erty of the m-uld-s_nﬂ.-lll mh. :
G. W. Ford, J. T. Lewis & J. R. McConnell: \
rotational Brownian motion of an etric body.
. " i

U. Niederer & L. O'Raifeartaigh: c.urumm- ;
moment of the electronm. il -

L. O'Raifeartaigh: w.ﬂ

for monopoles of arbitrary :Imh' -nﬂgl:

high hurin {- :tmnl mpu.lﬂ :I:I.'l.:l.t. e
Sy o el n-_:-r. m-r; ally symmetri

'tl:. - g T

A ?-’Iﬂ"""' "*Iﬁﬂmtr-‘ﬁ‘"-ﬂ




-7 -

constant in weak

and strong gravity.
ks i Tt

evolutions in algebraic quantum theory.
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2. RESEARCH WORK
Photographic Photometry: P. A. Wayman and C. J. Butler

A paper entitled "Photometry of Cepheid Variables in the Large
Magellanic Cloud” by C. J. Butler was accepted for publication during
the year. This paper is the third major paper describing the work
on cepheid variable stars commenced in 1966. In the paper, data are
presented for 98 variables in the Dunsink LMC II region, with mean
brightness between B=13.5 and B=18.0. The main conclusion derived
from & detailed review of the data is that a theoretical Period-
Luminosity=-Colour Relation based on a "metal-content” of Z=,02 is
consistent with the Large Magellanic Cloud data, while, on the same
basis, Z=.005 is indicated for the Small Magellanic Cloud. I‘Iﬂl ‘con-
clusion comes from examination of the behaviour of the bl .
the instability strip in the colour-magnitude diagram.
sideration of the data, in the light of the supposed Period- sity
Amplitude relation of Sandage and Tammann, indicates that I.Ilﬁ ..'
lation can only be poorly established. Nevertheless, I'.*E' is ¢
that the amplitudes, being interpreted as evidence of
haviour, will eventually prove to be a useful indica

The work on the 160 cepheid variable s
still not complete. Programs to evaluate ac
second accuracy) for identification purposes
of data and luht-mr-u in four colours (U
publication. i ALl s

In an observational programme to d.
for dozens of ?..jlnh c
ceived from the U.K. Schmid
Wales), taken with the 48-inch 'Schldt
both Dunsink fields, LMC 1 and LMC
adequate for nﬂumﬂu of s
from the sky background., |

the ADH Pplates from Boyden
| times greater) on one




Dynamical Astronomy: T. Kiang

In 1072 the observed 000-year periodicity the
mmu-mmmMMnﬁ-. tem 8
Halley was investigated -l. the use of Will's Equation of
order, where periodicity in the coefficients was shown to lead
_pﬂlﬂ‘nwm-l_!uh-llmiﬂ-u
parametor - desoribes the initial orbital position of Jupi
lative to perihelion of Comet Nalley. g
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Stellar Atmospheres: C. M. Sharp o A

The contribution of diatomic molecules to opacity tn,t.h-

atmospheres of late-type stars is being investigated as a contimuation
of work carried out at St. Andrews. Since October 1977, the particular

work undertaken has been to determine, from m—cm-ﬁﬂ'ﬁ-

London factors, the bound-bound opacity of common diatomic
and their contribution to the Rosseland Mean t_nr pu-ttnu.l‘.

INSTRUMENTS, COMPUTER, ETC.

lduntm-ﬂnont.hulhtﬂmm }
of the optical and electronic instruments of the m
most important part of the library Wm-ﬁ" :
in §6, below., Work done prior to t&l ﬂmhr It..t 3]
Jordan and P, Murphy is as follows: .




4. CONFERENCES, LECTURES, ETC.

Dr. Mdire T. Briick, University of Edinburgh, gave a Statutory
Public Lecture of the School at University College, Dublin, om 31
May 1977, with the title "The Local Group of Galaxies".

P. A. Wayman, as Assistant General Secretary, attended the 43rd
Meeting of the Executive Committee of the International Astronomical

Union in Geneva, 29 August - 2 September. ﬂl main mr-pnﬂnn‘l

79 was handled from the Section during the year.

I. Elliott attended the Board Meeting of the J’ulm: u S (g
for Solar Observations in 'huritn, 25 - 29 Dﬁm i”‘ n

for Ireland.

The following scientific meetings were ..th.:d-_i
= il

Meeting of the Astronomical !nlnen Ermp n! the 1 4.

[

ical Society at University College, m 2 8 d
University, Belfast, on 21 December. | , I. Ellfott

Astronomical Revolution, lH& R M e TR i
i T AR R SRR L SRS 9N o o AR Ay g T
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Technical and Clerical Staff:

COSMIC RAY SECTION
L.  STAFF AND SCHOLARS
Senior Professor:

c. 6 Ceallaigh

K. Imaed
Assistant Professors:
D. O'Sullivan and A. Thompson

Research ﬁﬂltut:
¥. V. Rao (to 31 March)

I:ri-_nt.l.l- ﬂt!tolr
g % J' 4 ¥

N

" Mrs, E. Clifton; Miss H. O'Domnmel
Cahill; Miss C. Murphy (to 30 S
31 October); Miss U. el
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continued. Analysis of lexan polycarbonate track detectors flown from
Sioux Falls at an atmospheric depth of 38km/m2 has now yielded over 300
transcobalt muclei. This work was made possible by the development

of special scanning procedures designed to discriminate against the over-
whelming background of iron peak particles and 25 m2 of lexan have been

examined so far.

Within the limitations of the available statistics the transcobalt
cosmic ray abundances were in general agreement with solar system
material. In conjunction with this work a sample of 1500 events, chosen
and analysed in depth for earlier iron peak isotope studies, was em—
ployed to determine the Ni/Z = 25,26,27) ratio. The value ob ained,
0.044 + 0.009, is consistent with that found by the hington il
University Group (l4th International Cosmic Ray Conference
0.050+ 0.005. s i

-y

.

A Bristol/Dublin/Madrid balloon flight, using facilities off
by the Spanish National Commission for Space Research (CONIE) was
successful. The detector stack consisted of six me with a ¢

ing ares of two square metres altogether. The stack
volved three layers of dilute uclear emulsion d
layers of polymer plastics. For rel

balloon was launched in Sicily and recovered in
flight of this type.




the finding of tachyons in nature.

3. Wmm:mmm - J. Daly

A pericd of two weeks was spent at the Eplnuh lllt.:lnnll t:_l.nhl
for Space Research working on the comstruction and assembly of detector
stacks consisting of dilute puclear emulsions and plastic detectors.

In addition to the continued maintenance of equipment within the
section, a new measuring station comprising a Leitz microscope and 3
Z-axis high precision measuring equipment was installed. In addition
new high precision Z-axis measuring equipment was fitted to an r
microscope measuring station. Both sets of measuring equipme
calibrated over a range of 2mm  using a Fizeau type interfe
each set reaching the usual high standard. I PR,

4.  COMPUTING FACILITIES

~ The existing computer link to D _ :
pltl-tlctur!.lr,pi-._l.u: to the fire. N

provide new computer facilities :l!o:iln b
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b) At the Cosmic Ray Laboratory he had contact with several research
experiment groups working on Cosmic Rays and their interactions. in
collaboration with the emulsion group there he investigated a model of
the interactions of high emergy heavy nuclei in the atmosphere to explain
several very high energy phemomena observed in emulsion-chambers exposed
at mountain altitudes and on aircraft. A special study was made of the
"Centaurus Events" observed by Brazil-Japan collaboration which had
exposed large emulsion chambers at = 5000 meters (altitude). ;
During his stay at the above and other laboratories, many I
on Quaternions and high energy nuclear interactioms were given.

A= 3
) et
k )

, As a member of the Scientific and Technical Cox
C. © Ceallaigh attended a meeting in Brussels, Belgi
as a member of the SC Committee of CERN he attended
(22 March) and as a representat: of







GEOPHYSICS SECTION

i STAFF AND SCHOLARS

Senior Professor:
T. Murphy

Professor:
A. W. B. Jacob
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position of the vessel at night was not know with nﬂ:uum

accuracy for magnetic survey purposes and large amounts of information
cannot be used. The broad features of the magnetic field can be as-

certained and these are as follows,

On the Donegal cruise the rock type exhibits similar character-
jstics to that of the adjacent land being considerably magnetic in
general with evidence of the Tertiary dyke system known on land. ln
detailed analysis was undertaken.

0ff the Kerry-Cork coast in the vicinity of the Blasket I;-lun
the magnetic activity known to occur was delimited. Further
unexpectedly since the rocks ashore are non-magnetic, areas
rocks showed up, for example the Skelligs are distinctly magnetic
Tertiary dyke system mapped on land (already published) was traced be-
tween peninsulae and its extent to the north ascertaimed.

taken to link airborne data in our Ilpll
the coast. The primary object of
earlier airborne observations of 'Ht
was achieved and m ﬂ:lntl of the
dltllll. ln'-r
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Readings for 1977 were submitted on a trial basis to Blacknest,
and their quality was considered so high that we have been requested
to transmit, via a phone link, simultaneous transmission tu Illehllt

from the Dunsink station.

Through the courtesy of the Institute of Geological Sciences the
teleseismic events from our magnetic tapes were transcribed by J. C.
Davies onto a library tape to allow the original tapes to be reused.
Suitable equipment for accomplishing this is not available in Ireland.

In June, two large shots fired by Cambridge University in the
North Sea were recorded at some of the DNET trial l'.l':- l“t
interesting seismic record section has been produced for the distance
ranges 540-620 km which gives information about structurs im the h-g:
-g ¥

lithosphere.

Seismic l:wil-at, was carried out with -tﬂ.i
with the object of investigating the crustal
Irish Sea. We co-operated in this experiment
.I.I.og a line in central Ireland from Loughrea t«
by bad m,-_p :
Ir".h-l nuld ; _wﬂ-l out.
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(Dublin Institute for Advanced Studies)

NOTES TO THE ACCOUNTS

1. Accounting policies :
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171010 ARD-LEINN BHAILE ATHA CLIATH
blin Institute for Advanced Studies)

NOTES TO THE ACCOUNTS

-. R
. Salaries, Vages & Suprrenewation 366,313
. Scholarships . 26,133
. !:mn-.:nm- i




INSTITIOID ARD-LEINK BHAILE ATHA CLIATH
(Dublin Tnstitute for Advanced Studies)

NOTES TO THE ACCOUNTS

1976
¢ 9. Special Mﬂﬂ“
Contribution .'t'd mm:ntm

Balloon Flight - Special emulsion pu

for use in long duration test




