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*krnual Report of the work of the Institute and
its Constituent Schools presented by the Council
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In accordsnce with the provisions of Section 29 of the I"m
for Advanced Studies Act, 1940 (No.13 of 1940), the Council of the

of the Toststute and ita Constituemt. Schools for
ending 31st March, 1}&_9;




I - Constituticn of the Council of the Institute and of the Coverning

1. THE COUNCIL OF THE INSTITUTE

Cheirmans:
Right Reverend Honsignor Patrick Srowne, M.4., D.Se., Preaident,
University College, Galway.

Ex-0fficto Members:
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L. THE OOVERNING BOARD OF THE SCHCOL OF COSMIC PHYSICS
Chairman: -
Brnest T. S, Valten, M.A., M.Sc., Ph.D., F.T.C.D.
. o
Leo W. Pollak, Fh.D.; Cormac O Cealleigh, M.Sc., Ph.D.;
Mervyn A, Ellison, D.Se.

John J. Dowling, M.A,, r.mnna ; Eriel
.II'.; Hnlrmd ltridt-l 1. Mcla
Patrick




1. ST/FF, SCHOLARS iND ZXTERN RESEARCH WORKERS. gt

sdopted at its mesting on 29th May 1959, .

Senior Professors:
o

Michsel A, C'Brien, Director of the School; Deniel 4, Binchy; 8
Myles Dillon. 1 "

Professors: - e : - -
L - L - “ e T '}"'

e e _= - '1 -l s ‘:

Rev. Cuthbert ¥eGrath, O.P.M. Ao :

Assistant (Part-time): ;
HI'.I-.' HHH m-



is proposed to publish a volume consisting of texts (o
and phonetiz) of Munster Speech. These texts will be selected

from tape recordings mnde in Irish-speaking districts throughout
Munstoer.

 Work continued in other branches of Celtic Studies., The

first fasciculus of Frofessor Vendryea's Dic
wﬂﬂmmpma. In&-ntnn, umm
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At the end uf the period under review six volumes had been published,
eighteen vilumes edited or written by members of the staff ur by extern’
research workers wera in the prass and approximately thirty-nine uthers

were in preparation.

A record of wirk in prograss by individual members of the scademic

ataff, scholars and research wurkers follcws.




in the next wilume, Werk continusd un the Patrician problem ‘and the
soems of Suchaidh § hEodhusa. Hes been overseeing the work of
Mrs. Doran and Dr. Eisner.

Miss Ceeile O'Rehilly: Continued work wn an editicn of the Stowe
Téin which was sent tn press, Commenced work on & new editien uf

Cath Ficrntrdghs for publication in the Medisevil and Modern Irish

Series.




Liem Price: Work continued tn Vol.VI of the Flace-Nwmes cf
Co. “icklow which wes published in Septemter 1958.

Mrs. Mary Ellen Carney: Centinued werk on an editiun of the Irish

translation of the jphorisms of Wippeorabes.
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David Greene: FProofs of the Maguire Poems were corrected and work
commenced on n new edition f Macgni{msrtha Find for the Nediaeval
and Modern Irish Series.
S€amus € HS111: Verk continued on a revised editiom of Searmdird
Derek Thondon: Cempleted preparstion nf material for Vel.II in

sent t~ press.
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THE PLACENAIES OF 00, VICKLOW. By Liam Price
Vol.VI - The Barony of Shillelagh

pp.dv + k2. Price: #-

mcij fﬂtﬂ- mm w M. _*. ﬂ' " :
w-l‘ - 2??-- 1 ,,._:I_..:I._- :_i:ﬁfé:

GAELIC WORDS AND EXPRESSTONS FROM SOUTH UIST
ERISKAY.

[mll?!‘r. MW}
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Mr. Isrnel investignted the-spesd of prepsgetin of shack waves

in 2 relativistic gas,

Dr, C. B. Reyner (holding & D.S.1.R. Fellowship) continued his
work on the Rosen equaticns for rigid mition 4n cenjunction with the
field equaticna nf gensral relativity. m equations, which zre
reducible to a pnrnh.nlit systam of three ﬂfﬂmﬂﬂ. Mﬂﬁ.
further uiqﬂiﬁud. (=) 11, u-m:; n lpuiﬂ. first m-' and {b} 1;
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thecrem from the pure grovitationsl cese to the combined slectro-
magnetic grovitational case.
mnﬁw&mdiﬂﬂupnﬂuﬂﬂ:mmﬂan‘m

due to = series cf vortices moving symmstrically, snd got :Mﬁ
for a double serles in any spproximate method,

&d_mlmmmﬁmdhhatﬁ'ﬂﬂu ongervs
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of general relstivity, The mu-wwm does m&» au‘i
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analysed meson scattering in terms of the logaritmmic derivative of
the meson wave function at the nucleun surface, and showed that tihl
S.wave s most sensitive to the inner stpucture of the nucleon.

Mr. Strathdee, in ndditicn to his wurk with Professcr Tekahsshi

and with Dr. Mast, has been stulying variocus aspec
the~ry, particulorly the kinemstical properties
the role of the subsidiary conditicn in quantum
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also provides a correct sccount of the processes of observation,
by examining the behaviour of o particular model. The second
project concerned prupagaticn of disturbmces in fluids and plasmes.
This is a sulject which may lead to important spplications tw the
controlled production of thermonuclear power. The difficulty in
inducing nuclear fusion, except &t very high temperatures,

rosulting plesms ta 'relax'. This work




¥r. § Ragfeartagh continusd end completed to
relativistic spproximation his ﬂlmmm on -_l‘hh'
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5, VISITING PROFESSORS

During the pericd under review, thers were three visiting

professors at the School as follews:
Professor H. S, Green (University of Adelaide), frem
Sapmlnr 1958;
 Prefessor I. A Barnett (University of
October 1958 to January 1959;
Professor E, Mclecd (Oregun State Co

aaaa

iy T c-!u'
u—j‘.--n.u;.- ::Ei:l_’df“v.qﬂf-‘k :
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Shurt talks (Previews) were given by the foll
E. F. Fahy, V. G, Hart, R. E. Ingram, D. Judge, mtﬂtﬂ,!'.ﬂ,
C. Lanczus, M. 4. MacCunaill, J. R, McConnell, J. J. MeMahcn,

msmimmmmammuﬂmm;nm

were discussed, The members aof the
to decids which should be presented in
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University on & November on "Matrices and functiun spaces", and un

» Hovember at the UK. Atumic Encrgy Authority, Warringten (Lancs.)
on "Decumposition of linear uperators”, On 11'Nevember he MWH|
to the Dublin University Experimental Science Jesuciation - "The
r.le of theury in contemporary physies'. Prum 16 to 21 February
Professcr Lanczos visited the Flcultn Folytechnique, Muns {___'___:_'_
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9, PUBLICATIONS

ftems marked with in asterisk were reorded s in press in

[ =

previvus repurts.

8,  Buuks:
(1) Published:

*  Tepsur caleulus.
uf Physics. Mclra

(44) In the press:




. Isrnals
Discontinuities in spherically grlrif.tﬁm‘ﬂ
fialdu and =ha:l.'l.s of radistiun, Proc. Roy. -‘Bﬂn.

* €. Lanczos:
Iﬁncerﬂrst.m in self-zdjoint feorm.
Munthly, 65, 665, 1958,

Tterative solution of lerge-scale linear systems
J' Sﬂﬂ mt- mpl &m" __&' ?1, lm'f

Electricitd et relativitd
Fhysique, 12, a“h 1’5&-

R
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Lylt He Helicgragh:- A from 1 Nuvember the Observatery
assumed respunsibility for the anslysis uf the Lyot He Heliograph
rilms taken daily at the Royal Cbservatury, Cape of Gond Hope.

The Heliugraph was built in the years 1956~57 by the firm S.E.C.A.S.I.

f Burdeaux, the cust having been torne *w & grant of £17,000 frim the
Eritish Natiunal Cramittee for the I1,G,Y, The Heliograph was erscten
and bruught int, use by Professur Ellisnn mm Cape. mma F

band pass uf the filter is 0.7A.

During the ﬁm Hpnﬁ!ﬁn \
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In August N. J. Woolf and W, L. W. Sapgent of the University uf
Manchester, used the ¢uncave-grating spectrograph rnrumﬁz
designed tu improve the resolving-puwer and light-efficiency uf a

large stellar spectrograph by menns of a Fabry-Perut interfercmeter.

STELLAR RESEARCH - "

Two-colour phutoelectric obs matim hft#

R e L
ol e B

nova RS Ophiuchi nesr 1ight maximum, nutificatioun of

having boen recstve by 1.ALU. Telegras, .

Fo gl Hoe e

it

The 1957 measurs P
cama, were considered in co th the other
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repared for publication
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a peried of the order of une minute, the effect of stellar scintil-

‘laticn is largely removed, wdthout the cumplicatiun of & photun-
counting photumeter,

being observed with the é0-inch reflector at the Buyuen Cbservat
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has been the pupular interest in astrunumy thet manurﬂ_’ :
more than 150 visiturs arrived and the prehlem of accrmmudating and
entertaining them in wur amall buildings became acute, The 12-inch
Suuth refractor hss continued to be availsble tu members of the Dublin
Centre of the Irish jstrunumical Suciety. . S




O

M. A. Ellisun: . J
The rocording of auddan enhoncements of atmospherics

(S.E.A's.) for purpuoes of flare patrol. Jour. Brit.
Jatrun, Assac., £9, 127, 1959, :

Phytuelectric ubservations of 12 (£D) Lacertas,
The Obasrvatory, 18, 82, 19%8.

J. Smyth et al.:
Combined Light #nd Velocity measurements of the

o

i

J. Smyth: ] iy L
Phetugraphic observations of jrtificial Barth Satellites.

Sp&ufii.ght, 1_. 2L7, 1958..




Tochnical and Clerical Staff: J

Mr. J. Daly, Miss C. Inight, Miss E, Smith, Miss N. Inlllr,

Miss N. Ryan (resigned 31 Oetober 1958), Miss H, Clarke {rﬂ:l.mod
28 February 1959), Miss D. Kelly, Miss C. Duff (entered 23 Fetruary
1959), Miss P. Hayden (entered 1 March 1959), Mrs. F. Shaukat
(entered 27 Gotuber 1‘!53, resigned 1 December 1958).

Scholars:

J. Redd, 'D. E. Page, M. J. 0'Cunnell, M. & Shaukat (entered
13 Detober 1958), K. Imseda (entered 17 Hovember 19 ) ‘.

RESEARCH WORK

Wurk using the phutographic plate and counter techniques has
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The material resulting from the K -investigation has besn used
by K. Imoeda and M. A, Shaukat to study the direct decay of X _-mesons
emitted as a product of K—decsy. 'In a fraction af such casas a
so-called Dalits pair is emitted, observation of which provides direct
visual proof of emission of uncharged plons in the decay process.
Some 30 examples have been found. In some 20 of these, the emitted
charged particles have been insufficiently good geometry te permit of
a useful dynamical analysis of the event. :

3 cxamples of the decay Kil

1 example of
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definite d:l..'.'-agﬂqum. with those found by sertain workers using cosmic
ray plates, but seem to hsve been confirmed by similar measurements

cnrried out by & group 2t the Tata Institute at Bombay.

- g -
it the some time as the fonisation exposurs, a small stack of

p].ht-ﬁ! wea exposed to monoenergetic electrons at the C.I.7., and
these have beanmadt.uemﬁmu the mﬁpﬁmnrﬂuhut-m
of estimating by H‘m scattering tnnlﬂqm the initsal wat fast
sloctrons which emit energy whmmmg mmhuw
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Reseasrch of the Air Research snd Development Command, United States

Jr Force Contract No. A.F. 61(51L)-116A.

The aim of the investigstion has been to investigate local and
penetrating extensive cosmic-ray showers and also showers of high
slsectron density 4in order to elicit information concerning the fol-
lowing fundamental topics )

(a) Muclsar .muum A'E n‘umui: energy
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maxima 4n the value of atmospheric pressure. This behaviour is
unoxpected since normally the rate of !,\.plt‘.i'l' cosmic-TSy events decreases
with increase of pressure, It seems clear that this effect is cor-
related with m:ﬂlaﬂﬁn of the upper atmosphere. A poasitle explan-
ation might be that the height at which the tnitiel mutiuhd the

primary particle coours yaries periodically, producing in conses uence 2
variation in the structure st ses level of mmw = )

4s sssumed to bs unlikely that the pripary flux varies with solar time.
1

Ne essential changes have been made hlﬂg:_ imen
ments st Dublin, while those in the British %Mm
improved. In scope thq ‘are now about equal’

_-.:m; it o e S e _f
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Professcr O Ceallaigh slso attended by invitation the 2nd
Conference held at the Université de MontrSal, iugust 25th - September
3rd 1958, to which he conteibuted three communications, besides
acting as Chairman of oné of the Sessicns. Later he visited the
Atomic Energy Establishment at Chalk River Ontario, the Naval Research
Laboratory at Washington D.C., at which he gave talks on the Electron

Bremsstrahlung Loss-Corrsction and the Ienisation C

!pwpﬂs in the School. He also visited fﬁ'




6. PUBLICATIONS

(1) Published:

. - A mﬂ\‘ll'kﬂr D. ﬁ'- mﬂ and E.h J-.I m
i Bhrﬂﬁrﬂriﬂ;ncﬁ for n?ariatiminﬂ‘ﬂﬂatanfﬂmsﬁ

Extensive Alr Showers with Solar Time. .
Phys. Rev, 113, 712, 1959.

 Alexender, F. indersom, §, H. W, Jnlmtam, D. Iutu,
Kernan, J, Losty, -h. Montwill, C. O'Ceallaigh and

0'Connell:
. Investigation of the Strong mm.mmﬂ

Pesitive Heavy Mesons. [ IR

n-murmaﬂuj.m onfeTence . ﬂﬂ.m-mwu-
Y o i 1 deie e B8 ety el
In the Press: “'.
:'EI Pl "'l' m= . LS e i
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Themas Murphy. . .

S ! ! It ‘ A=

T ks

jrvids Leons Matnieks (under U. S. Air Force Contract).
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They considered jsothermal distillation, coagulation &nd gi{t_mﬂﬂ.
settling and computad the theoretical ameunt of the additional M
ton produced by these processas in tho cloud. The du_iq_ih_j.ﬂlma
of the heat-flow from the walls was proved using a counter specislly
fitted for this investigation with a fog~tube of fem mm_
Apart from their importsnce for the calibration of the counters the

results &re of general interest in cloud physics.

Emm w. miﬂ! m"l -cntlmg mm t#n .L ...:.“. ..I :: ,“ —r -:
(Pollak and Metnieks). Investigations of %m s
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has teen completed and thoroughly tested (Pollak and Daly). The
{nstrument axceeds all expectations and the records &re of great clarity
and beauty since the nisting of the graticule occurring in all Adtken-
& dark-field illumination of special construction in the movable piston
and the necessary strong electric bulb outside the cloud chamber.. .




Confersnces nt Wentworth=by-
mEﬁﬂt June lﬂﬂm&mthcmmw&

1958,
combridge (Snglend) on 17¢h July 1958

et ﬁu’ i—'@. ;J""'m'-" "JF"""""'_G..., -
'_1‘ i

E m = E"' -':Ff,,‘l-'hv-;\' ‘

= r_r--r.- "H"I“.!. [I-,-'.l'.l-."hﬁ .-I :‘ﬁdu—- il = _I as well 83 &b
s o el o b i

foadipe o the gravitetions]l field.
s 2 b, et P
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In Fobruary 4 communicaticn from the Geologieal Survey of Great

Britaln gave news of o very intensive geochysical survey to be under-
taken for the Government of Morthern Irejend. We were asked to help
in connecting the gravity survey to our network and Professor Murphy
padd a visit to London to work cut the details along with Mr. O'Brien,

Director of the Irish Geological Survey.

- N
Reninia ¥ 20 b e pac
- h—*-a-w-":'"a—r" "i—..-..-.- .v:—ﬁ:d ELL s e

R es Tha, LI fomm, TH o jady
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College, Dubklin “ 1“-;;_;1,. faor the BGF&! of Ph.D. of the “ﬂ-?mlﬂ of

‘bublin. The degree wis conferred on him on 3rd July 1958.

PUBLICATIONS

L. W, Pcllsk and A, L. Metnieks:
Further mvﬁtigaﬂm of the fog
condensation nucleus counter. !
Proc. 3rd Intarnat. Symposium on Gmdml
Cambridge, England, July 1952. Geofisica Pur
Wilano: Vol.A2 (1959/1), pp-89-107. ‘Serial No. of Repr:

L, W. Pollaks
A simple integrating W'
Toidem; Vol.ul {19531113, FP.

H. W. Georgld and A, L. Metnicks:
An i.lﬂﬂtd.gltd.m 4nto the
rnaclei and sea-salt mﬂ.ﬂi ' 4 ime
west coast of Ireland S e
Toidem; Vol.ll msam;}. m-ﬁ?-’ﬁﬁ-  Ser. Mo,




L. W, Follak m A L_l Hﬁtnhh: |
New calibration ef photc—electric nucleus counters.

Ser. No,36.

T. Murphy: . .
The changes of sensitivity and drift rate of &

Worden gravimeter with time and temperature.
56-!'. Hﬂ‘imi

L. U.S. AIR FORCE CONTRACT AF 61(c52)-26

o 1..,' ?ﬁ'ﬂ:‘:ﬂf Y

ey i it il e

W e o S e R e
Contract the callbr

iatlion ol I § - 100
et o) -" |-.i.-1.‘.=. Sem ol ol i e et 2
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11th March 1959 has informed Professor Pollak that the Suropean Ressarch

office bas been given technical approval for contracting to Frofessor

Follsk's proposal.

COLLABORATIC: WITH RESEARCH LABCRATORY OF GENERAL ELECTRIC COMPANY
IN SCHENECTADY, NEW YORK
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3. On the afterncon of June 2nd, 1958 Professor Pollak delivered &
Lecture on the "Present state of the development of the shoto-el
nucleus counter and its. application™ in the Meteorological Branch of
the u.s4 lrllﬁ"l-!hnrltnﬂu at Fort Monmouth, New Jersey. The Head of
the Physical Science Division (Teisinger), the Head of the Aeroscl
Laboratory (Kampe), the Head of one of its Sections (Weickmann) and

sbout 25 experts were present. LS
] 1 |-l-l
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In the sessien on 27th Juns on

in the laboratory of the Section.
njeronautical Meteorclogy" Prafesscr Pollak #cted as Chairman on

designation by the Royal Meteorclogical Society.

The meeting wes attended by 60 weathor experts from Great Britsin

and Ireland.

THIRD INTERATICNAL SYMPCSTUM N CONDENSATION MUCLEL

A paper "Further investigations of the fog !Jl_ltlul

L 8

ﬂﬁ* - *"1.‘%?;_ “"
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1959 by Dr. K. S. Scorer, Imperisl College, London under tho title
"Some nspects of the dynamics of clouds and fallout” in the Physics
Theatre, University College, Dublin.

METEOROLOGICAL AND CEOPHYSIC/L SEMINAR

24th & 25th November 1958: Dr. C.
Directorate, U.S, Alr Force, C
Boaton, Mass.: (1) A general survey about
sulfur cyele in the atmosphers, (iﬁ),"
stratospheric serpsols. il

nm&mhwzm- 1
Hunrdl.
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effect! which we have discovered, described and explained in Geofistca

Pura e Applicata, Vol.38 (1957). [Dr. Hoppe shows that the

of the seintillation effect as given by Professor Pollak and Dr. Metnisks
4a correct and that its smount, as obssrved, can be theoretically deduced
with surprising accurasy. [Ir. !iuppa*s paper is being pu]nma ﬂ.
Geofisiea Pura = lppliﬂtl, Hilano. s




