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INSTITIGID ARD-LEINN BHAILE ATHA CLIATH
(Dublin Institute for Advanced Studies)

Sumnary of Annual Report
of the work of the Constituent Schools
for the year 1963-6i

Sc 1 of Caltic Studies

Research progressed mainly in the field of 0ld, Middle and Modern Irish.
Work on Scottish Gaelic, Welsh and Breton, either in or under the auspices
of the School, progressed, Lectures were delivered in America, Norway and
Ireland by members of the Staff who also attended the Celtic Congress held
at Cardiff. While at Cardiff an honorary degree of D.Litt, was conferred
on Professor Binchy who also read a paper at the Congress, TWork progressed
in the Place-names Archive under the supervision of Mr. liam Price. Two
seminars were held during the year, one by Frofessor Binchy on &n archale
Irish text and the second by Professor Carmey on early Irish poetry. Both
were very well attended, Three books were published by the Institute inclu-
ding Vol.VI of Celtica., Two further volumes of

Breton by Roparz Hemon were published. Material for other works was pre-
parad for the printer.

School of Theoretical Fhysics

Professor Lanczos worked on Fourier series, the Klein-Cordon equation,
and the propagation properties of microscopically highly curved Riemannian
spaces with positive-definite metric, He also worked with Dr. Ortiz and
Fr. Carragher on the averages of functions and other problems, Professor
Synge studied the statistical mixing-problem for s classical oscillator,
and (with Dr. Florides and Mr. !ukmgrmandad & method for the calcul-
ation of gravitational fields in general relativity. Professcr Takahashi's
woerk in quantum field theory included a proposed W -limit, the Hamiltonian
formalism for many-particle systems, and (with Mr, gdp} the theory of
motion relative to the centre of mass, Professor O Raifeartaigh (with Dr,
Gruber) investigated harmonic oscillator commutation relations and the theory

of lie groups snd their spplication to elementary particle physics, Other
researches and studies are described in the Report.

Seminars were held weekly as usual, and there wers three Mathematical
Symposis (attendances L2, 58 and L9). Professor Lancsos lectured in Dublin,

Galway and the U.S.A, Professor Synge gave a course of lectures on general
relstivity at the Summer School at Les Houches, France, Professor Taka-

hashi, on leave of sbsence, lectured in Japan, the U.5.A, and Canada. Pro-

fessor O Raifeartaigh gave a course of lectures on local Lie groups at the
Madras Institute for Mathematical Sciences.

Three books were in the ss; 27 papers were published uding
one review article, and Hmﬁ.miﬂu pf-:... B

School of Cosmic Physige
Astronomicel Segtion:

The death of Prof M, A,
At deen reped. 20 Ellison on 12 September 1963 1s recorded
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Cperation of tha Lyot Heliograph at the Cape continued &
and records were obtained on 285 days. Dr. Reld was responsi
anslysis of the [ilms, the results of which were distributed to
fata Centres ard cther institutdions. The direct recording Askania
netogravh alsoc pericrmed continuously throughout the year.
affects wers recorded, but there were 11 magnetic storms.

Freparation was cade at Dunsink for the Internationsl Years of the Juiet

Sun (1.2.5.Y.), the two-year per : | T TRt 19“_ ¥

daily observations snd forwarded information on flare

the World Dats Centres, together with dats ‘obtained

for Solar Activity, and there is an interchange of data with World Data Centres
A und B at Boulder, U.5.A. and Ondrejov in Czechoslovakia respectively.

frofessor Ullison attended the meeting of the Boyden Council

15-17 July 1963. Fembers of the staff also attended
Astronomical Sveiety in idinburgh and London, and X

1.4.U. Symposium at Rottach-Sgern on Tegernsee (near ¥

The princival results of the 1.C.E.F, Collabaration (an intemat:
collnboration on extreme high energy phy sics) have been published 4in a




Government  report of the work and activities of the Ir

(Dublin Institute for Advanced Studies)
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its Constitusnt Schools presented by the Council :
for the Financial Year 1963-64 ety
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In sccordance with the provisions of Section 29 of the Institute for
Advanced Studies Act, 1940 (No.13 of 194C), the Council of the Institute
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Ex-0{ficio Hembers:
lr. Vichael Tierney, ¥.A,, D.Litt,, President, University

r. Mbart J, MeConnell, ¥.A., M.Se., Se.l., Frovest, T
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Mylss Dillon, Dirsctor of the School; Daniel A. Binchy (Acting Director
“January - June 1964). P R “
Erofessors: LA .

Septenber, 1963).

\gsigtant Prof :
1 July, 1963).
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Gradustes Association in the Catholic University of America at r
D.C. At the Institute he held a weekly Seminar during Hilary Term 1
an archaic Irish text. Work on the MSS, for :
continued. Professor Binchy wrote the srticls on St. Patrick for the rquth-r

coming new edition of mWﬂMH#ﬂﬂﬂ

He delivered the Statutory Public lescture on
Pseudo-History st Trinity College, Dublin on 18 rm-:-.r 1964, An honor-
ary degree of D.Litt. was conferred on Dr. Binchy oy the University c
at the Celtic Congress held at Cardiff in July, 1963. l&ﬂq !
read & paper on Wﬂ-—w

An article on wwmw in m E!"‘"&
Prefessor Dillen :I.ntnnd at the ht:niitgr ut‘ a.h‘.; P s i
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the next volume of Coltica: (a) Mote on forms giapso, cisrsat in Lij

(b) Note on Galad; (c) Nete on Cuimnscle; (d) Note on n passage in Cath
Fuls na Rfg. Two articles have been accopted for publication in Erju:

(s) Note on form gurab; (b) Mote on preverb co n-. Hiss ﬂ'mmﬁ
the Geltic Congress at Cardiff in July, 1963 as official representative of

the Institute.

Professor ¥ac Cana continued to work on a study of the sarly Irish ssg
1ists and mummmmmumﬂﬂ-mwatw:p
Liywelyn (c.1173-1220). The former will shortly be ready for publication.
He attended the Celtic Congress at Cerdiff in July, 1963.

Rev. Cuthbert McOrath, O.F.N. completed work om "'T lumes I I of £




Mrs. Doran collated the text of Fled Diin na nGéd with the MS. Hrm-;ﬁ., h

momn ety )

Lehmann's forthcoming edition. mnmﬂm&lﬁhmﬁﬂ,

in July, 1963.

Professor Beinrich Wagner worked on the final proofs of mfn'dﬁ*
Linguistic Atlas and Survev of Irish Dialects. Printing of Vol.III was
scmmenced in Jsnuary 1964. The preparation of the first draft of Vel.IV
has begun. Mumhwuﬂwhuf:lﬂﬂtﬁnﬁ-ﬂlnﬁﬁ-d | |
mmnumhmmmmumum n srtic B
on 014 Irish do-tult was accepted for the next issue of Srdw. |

¥r. Liam Price continued work on the srchive of :l.'rﬁ!i
Mmmwmurmmmm

. Wales in April, 1963 as representative of the Inst.

Mr. Richard Skerrett continued to work on Piarfaidh:

‘prepared for publication in Celtica Vol.VII a comparison of the ve
systems of the two texte printed in Celtica Vol.VI. mm
on the verbal-noun termination -achan, which is to bs sutmitte
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a1 vneartalen in eranarsticn for ap ofiticn in collabopatian itk &, A

canlon .. Sa——
Jiss Meinir Lewis attended ceurses on Cld Irssh and Wffk

Uivars ity Collepe, Tublin and on lodern Irish at n-m eg

fadletin of the Bosrd of c‘dgs.‘i;_sn_mg_
. E=nneth Fictolls completed work on 16th centuwry rap
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Mrs. Ruth Lehmann's edition of Fled Diidn na nGéd was seen through the press
and proofs checked by Mrs. Nessa Doran,

An tAthair Pidraip O Fiannachta checked galley proafs of his edition of
Téin BS Cusilgne and returned these for revise,

Dr. Wolfgang Meid checked galley proofs of his edition of J&in BS
Frafch and returned them for revise. The Introduction and Notes have been

sutmitted for approval before going to press. |

ﬂmmuuormm mew I
revise, =i v "5
ﬁ-mﬁunwm-m-hwmnwm
Co. Mavo which was sent to the printer in November, 1963, ,.—---—-—l—
Professor J. & ﬁlellm uﬁ‘w sura




ions, and from & list of lands forfeited in .
in south mmmummm

Irish Monastic Possess
Mr. Nicholls alse spent a few days
names in the Blackstairs Nountains Which had been inserted on recemt editicns
of the 0.5. maps, and recorded the local promunciation of these.

The nemes wmzm—alﬁu surveys of Laois mmmm
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undar the auspices of the Council of Surope. He also lectw
Linguistic Society of the University and wes elected a member of
weglan Acsdemy of Sciences.

Smmurﬂumﬂmnﬁmmmm

Cardiff in Jlﬂ.r 1963, The honorary degree of 'n.u“m"ﬁ? onferred on

Professor Binchy by the University of Wales. A paper on The Bril
Words for 'King' was read by Professor Binohys

in Irsland to the Giaduates Assceiaticn in the Ca

kperica -t gton D.C, on :J.S'Ej". 195‘32:




1. ATIFY AND SCHOLANS

6 20T Corneltus Tantucel




positive definite signature is sble to propagate signals and imitate
macroscopie relations the ;rnwl‘dﬂ of a mﬂm‘lpul -y

ressor lanczos on scme work on the generation of can
associated with certain linear operators,

interdor podnt of R? A solution to this problem would greatl

oped by Dr. J. R. m, at cre time & ‘Scholar, e o

ummm 1 tonian "',"‘""_‘"_::j';’* ster wWaves, with spe
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Professor Takahashi investigated, with Professors Umezawa and Kamafuch!
the arigin of broken symmetries in particle physics, and proposed a theory
of ¥ -limit, in which pathologically inequivalent representations inherent
in quantum field theory are used, in order to obtain a mass spectrum and
broken symetries. They also proved by the same method that the BCS theory
of superconductivity is rigorous if the volume of the mlh
infinite. ~ i bl e

Stnce he returned to Dublin, Professor Takahashi continued his ressarch

anical theory of moticn relative to the centre of msss, with ¢
of Mr. Judge. They showed that the independent particle model in 1c
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of the invarianta of the simple Lie algebrss, has been found, snd a second
problem, the sc—called "State-labelling problem” has been sclved in principle.
While in Zurich and Paris Professor 0 Raifeartaigh worked on the Heitler-
Arncus non-local fisld theory, on which subject a final paper is expscted to
be prepared shertly. While in Madras he worked with Professor Sudarshan and
¥r. Santhanam on the origin of the symmetries of the elementary particles,
This work is now in course of publication,

Dr. Henneberger completed his work on hermiticity of Hamiltonians and
existence of sigenstates in solubtle field thecries, and submitted a paper on
thi=s werk to Nuclear Physics, for publication. He began some computations
in connacticn with an extension of this work, and also did some reading and
research on problems connected with the theory of coherence in quantum optics,

Mr, Gallivan worked on varistional principles in analytical mechanics
and made a detailed study of Professor lLanczos's boock on varistional prin-
eiples. He also studied linear spaces with applications in quantum mech-
anics and quantum field theory.

Ir. Sclomon considered the treatment of the elementary particles
sccording to & model based on the symmetry of the group SU, ., This medel
isads to simple relations among the particle masses.

Rev, Dr. Ryan continued, as Fellow of the Collsge of Arts and Science
at the University of Rochester, his research in high energy theory in col-
lsboration with Professors Marshak, Sudarshan and Okubo. The main pro-
blems considered were the possible existence of a baryon lepton symmetry
in weak interactions, the nature of the neutrinos involved in weak inter-
actions and the inelastic cross-section in B -p collisions.

Dr. O'Connell continued his investigations into the theory of intermal
conversion coefficients for all values of the gamma-ray energy. To faci-
litste numerical evaluaticn, the exact results were expanded in a power
serios in o2, to order (2)°. Bven with this expansion the results are
5till complicated, so it will be necessary to use a computer to obtain
nmerical results, The dependence on electron polarization is also being
studied and the investigation will be repested for shells other than the :
K-shell. In collaboration with Dr. C. O, Carroll (Univ. of Notre Dame),
he derived an expression for the third order Coulomb wave funetion "'.:
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correct to order () rwmmum&wgtunduﬂﬂum-

culate the total cross-section, to order li'lfllL for nhula-ﬂlb‘boh
resulting from a positron annihilating with a K-shell electron (single -
quantum annihflation). Dr. D'Connell began to study unitary m -ﬁ

{ts relation to weak interactions and electromagnetism towards the end of

the period under review.
Dr. Mmmm:twdﬁnmmﬂumm He

.wtpumwwmﬂﬂmr-ﬂm% ,,.F;_,_.,,,

nlél.'hh].t. B
-ﬁ . . m --. . ; - I-— o : G .

l‘.h)’ 'umt«m heory: 'Bass set up an exact equation for the steady

. i d ) A . =I=ﬁ'f_ : b
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Dr. L. Bass:
The stability of metals in pelar electrolytes.

The electrical structure of interfaces in steady e

Professor D. Bohm (Birkbeck College, London)s .
Space-time and quantum theory: a topological "1-' of h

Dr. L. Brown (Imperial College, London):
Fredholm detarminants in mmmmm

Professer J. 5. R. Chisholm (Trinity College, Dublin)z s hdul
Autcmating caloulstions of high order matrix elements in quantum
field tlnarr (2 lectures). ™

.k- !g &M - - S :
The influence of a thres-bady force an the m of three nucleons.

Frofessor F, E. Hackett:
Asathetic heuristics in science,

‘Roy.Soe. Edinburgh, 1925 and Scientific M R 196

hﬂm cl" w | # Py, . L. RS o Vg
The problem of stomism in Einstein's world pletwrs.

B T T i Sl

.

LT T

Quantus mechanical systems with @ classical analogue.

Professor L, 0 Raifeartaigh: il
‘Hﬂrrﬂmﬂ, w Iﬂd m m (z lectures ),
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6.

VISITING PROFESSCRS

Dr. J. C. Taylor (University of Cambridge) completed hia term as
Visiting Professcr on 16 April, 1963.

Or. J. T. lewis (University of Oxford) was 1mﬂa;mmm-
1 April te 31 July, 1963.

Professor D, Bohm (Birkbsck College, London) from 29 to 30 May, 1963.
Dr. L. Brown (Imperial College, london) from 21 to 24 May, 1963.
Professor P. A, M, Dirac (St. John's College, Cambridge) 1 Cetc
Dr. F, A, L, Pirani (King's College, m;mmwmm ﬂ_
Professor E, C. G. Sudsrshan (University ufmhﬁ."": 1

g — -.'.-!I

L= e -
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tr. L. J. Crane (Trinity College, Dublin): Heat transfer.
Dr. A, H. Kotz (Liverpool): Mie's electrodynamics and spinors.

Harch 1964:

Professor J. 5. R. Chisholm {mw, College, Dublin): Integral squat:

Professor P. B. Kennedy (York): 1F'ﬂhlﬂmwmﬂﬂ'
fectly regular growth, :

Or. Elizabeth Hilton {Eumr}. The nature of the singular
' chﬂdapueo—ﬁn

Profesacr C. Lanczos (D.I.A.8.): E:Lgul propagation in a mm
with positive-definite metric,
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Professor Takahashi spent the second part of his year's lsave utm

begun in September 1962, j.anln, the United States snd Canada. He organ-
42ad 5 seminar on broken symmetries at Kyoto University on 28-29 May, 1963.
He visited the University of Colorade from 17 to 19 Juns, 1963, the Univer—
sity of Chicago from 20 to 21 June, Brandeis University (Sumwer School) from

21, Jure to & July, and 20 July to 3 Kugust, and was -f:nﬂm*f_' eaker
‘seminar on unified field theories of elementary particles a ih'
of Rochester from 8 %o 19 July. In Canada he uumwﬁm
Council, Ottaws, from 5 to 17 August, 1963, | isit
lectures as follows: *nuwmmumm




9. PUBLICATICHS
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Items marked with an asterisk were mnrd-duinm:ln_‘

reports. . |
s. Books: Ao % ]
Published: none. | - _1
e <o ‘ : e o -
Hﬂlﬂﬂﬁﬁ the Sﬂtm M By J. L ¥ I ja“ =7 ' II =B
Holland Publishing Co. 3!'“!‘ - lﬂl,h-ﬂt- i 1
.

Albert Sinstein and the Cosmic World Crder. By C. m;- —m
& Sons. PR ]

mrmmsmﬂmau tions, Val.
Caiver & Applice » Vol.I. H“%:‘lﬂ#
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H, Umesawa, Y. Takahashi & 5. Kamefuchi:

The mass levels and the broken symmetry in terms of
ent representationsz, Amn. Phys. ﬁ (1964), 336-53-

L. © Raifeartaigh & G. Hasche:

Probability-conserving transformations and su ect
in quantum theory. Ann. Phys. 25 (1963), 155-?3-

B. Gruber & L, ¢ Rsifsartaigh:

Proe. R.I. A. ﬂ i (196L), 69-73.
B. Gruber:

The influence of a Wuﬁt u: ﬂil
nucleons. Phys. Lett, § (1953}, -9

R. F, 0'Connell:

e
m-n Hv- 45 {lﬁﬂ- 12

C, 0. Carroll & R. F. 0'Connell:

o m—‘:}—&“«tﬂl e
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L. Bass:
wmunmduum Nature
Spontaneous dis smurmnhpmmm .
“ﬂtm m (1*3)' m‘s- - | - i . 1
Heat balance of the Barth. Nature 19¢ (1963), 960. B

Irreversible interactions between metals and
Proc. Roy. Soc. A 227 (1964), 125-36.

T
A, Schild: !: J

* Gravitational theories of the Whitehead type. Froc. I
School of Physics "Bnrico Fermi" Course 20, 69-115, Lomx
Academic Press, 1962, 4

(81) In the Press: -
J. L. Synge: -

Introduction to general relativity. mm
Les Hﬂtﬂhﬂ, 1*3-

-ﬂ!ﬁﬂﬂh‘ﬂa Proc. H.I?J-. -

P. 5. Florides & J. L. w







M. A, Ellison (deceased 12 September, 1963).
Chief Assistant:
Jrl :H-' Rd-'df

Assistantrc
Miss 5. M. P. McKenna.

F. N. Byrne (left 30 January, 1964); I. B
1964) .

Miss M. Callanan; Mr. P. Murphy.

- a

It 35 wdth desp regret:
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Shmmﬁﬁﬂmﬂ,mhhhﬂlpthhigholtﬂrthﬂﬂ;m. .
The following table summarises the operation of the instrument and t_l_i
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SOLAR FLARE EFFECTS

on frequancies ofﬂmdaﬂtch,mu mm"'

m. 3 F ;
D-layer ionization by solar flares, mmwm.

throughout the year, No solar flare effects | h

_f - "l-_ll_. -

-

e ﬁqar:ue“m sn!.u-‘fﬂu-

g S e =s E_i-.'"




THE 258" TELESCCFE

It was intended to use the tﬂlﬂnﬂp in an
vations of the eclipse of Zeta Aurigse,
Mﬂﬂrm ‘weather at Ilni.lll: was such that o

T

ey

shiar J'tw “ slaalo
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9. PUBLICATICNS i
maimnk
During the yesr the following papers were published:-

s o
(1) M. A, Ellison:

Solar flares and associated phenomena.
Science 11, 597, 1963.

(2) J. . Reids

Classification of solar Mlares,
6, A5, 1963.

The pradiction of sclar activity.
1‘.9&3.; N

(4) M. A, Ellison and J. H, Reid:

auspices of the Observatorie:
R R ey | W AR el A



B. Cosmic Ray Section.

1. STAFF AND SCHOLARS

C. O Ceallaigh.
Erofessors
K, Imssda (sppotnted 1 July, 1963).
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Cther work in progress concerns the gmeral characteristics of

production at incressing K~ momentum and small angle s X e
_*;I T,

at very low energy. l’wrmﬂ.np of mmwmmm

e




J. Avidan, K. Imseda and M. Kazuno (with others) - I1.C. 11sboration:.

Righ Energy Nuclear Interactions from the
Huove Cimento, Supp.d, 1039, 1963

TR e et e Them o=
- D. O'Sullivan, T, P.

Sy

n =,
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s 1 January, 1964).
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unuseal siliceous deposit in Co. Meath has been mm Pur

i soEA o S Ahe e Ine
ummmmn-.i L. Lees, .mtm

is collaberating on the interpretation.

of the Southern Uplands Fault of Scotland.
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December 1563), presented a paper and acted as Cheirman st

.ﬂ '.Ij. .. :'.-_'.c - .-.-

ir on 23 Sent
T MRl LA e

o Phyaics Dapaitme

1 11
oot e o] dyeeten s &




