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School of Cosmic Physics

Astronomy Section:

The observational work of the Section during 1984 incorporated
the first use of thres types of facility. The l-metre
Jacobus Kapteyn Telescope on the island of La Palma was
available for use from May 1984 and was used for high-speed
photometry. The ESA satellite Internaticnal Ultraviolet
Explorer was used for observations of cepheid variable

stars to investigate evidence for mass-loss. Asscociated
computational programs were begun. Allocations for use of
the EXOSAT x-ray satellite of ESA were secured by a Research
Associate for work on the globular cluster M15. In addition,
construction jointly with University College, Dublin, of ths
charge-coupled device camera roached an advanced stage in
preparation for use with the Kapteyn telescope.

Work was put in band to improve the access of the Section
to astronomy computer networks (Starlink), usiog the facilities
of University College.

Work on the history of Irish astronomy was carried out,

particularly in preparation for the Dunsiok Observatory
bicontennial year of 1985,

Commic Hay Sectien

The launch of the Space Shuttle 'Challenger’ on 6th April
resulted in the exposure of the Ultra Heavy Cosmic Ray
Experiment by the Long Duration Exposure Facility (LDEF) of
HASA. The orbit is nearly circular at an altitude of 250
nautical miles, This is the first major space experiment from
Ireland, Recovery during 1985/1986 will produce information
on the prevalence of heavy nuclei in cosmic rays; this is needed
in order to indicate the early history of cosmic ray material
with respect to element formation in the Galaxy. Preliminary
consideration has been given to ensuing work in this field.

In the projected Epona experiment on the Giotto Mission to Comet
Halley in 1986, tests of the hardware and the ground support
equipment were completed and the particle telescope delivered

to the launch authority. The measurement of particle densities
is expected to be an important feature of the cruise phase of the
mission, as well as at encounter with Comet Halley,



- iy -

Goophysics Section:

in collaboration with the Geoclogical Survey the area around
Carpsore Point was investigated using the Research Vessel
Lough Beltra. The studies covered magnetics, shallow seismics
and depth soundings. Owing to deficiences in the navigational
aids the results were disappointing.

To complete sheet No. 13 of the half-inch gravity map areas
in Cavan and Louth were surveyed.

The Palasomagnetic studies on Danish lake sediments have been
correlated with similar work carried out in the U.E. with

the help of radiocarbon dating. Discrepancies between the two
s58ts seenm to have arisen dus to systematlc dating errors.

The seismic networks continue to yield information of local
ovonts. Of the latter the most interestiog occurred on 19 July
and resulted in the section being swamped by inquiries from

the news media and the public for ioformation. It required
additions to our staff to cope with the situation.

This event was stroogly felt in Wales, England and Ireland
Just before 8. a.m. (Summer Time) on Thuraday the 19th of July
1884. In the period up to the end of August the network of
stations operated by us has recorded about 120 aftershocks.

In Fig. 1 we show a map of the Irish stations and the nearest
of the large network operated by the British Geological Survey.
All the aftershocks seem to lie very close to the site of the
maln event. The main shocks in July and August were:

(1) 19 July 0756 ML = 5.4
(2) 27 July 1356 4.0
(3) 29 July 2118 4.2
(4) 6 August 0822 3.8
(5) 18 August 1237 4.5

All these were at about 53.0° N, 4.4%° W near the western coast
of the Lleyn peninsula. The magnitude, ML, is the Richter
Local Magnitude, and it is roughly equivalent to the Richter
Magnitude which is often quoted im the press. The biggest
aftershock so far was on the 18th of August and the waves it
generated were only a little more than 0.1 of those experienced
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pr. Pldraig de Brun continued to catalogue the Irish
manuscripts in TCD (with Mfire Bhreathnach). He annotated the list
of The Irish Soclety's Bible teachers, 1818-27 and worked on the
1ife and works of Piaras Feiritéar. Information relating to
uncatalogued manuscripts was collected. The following articles
were accepted for publication: '"Bardntas" ¢n mbliain 17147,
and 'The Irish Society's Bible teachers, 1818-27 III, (Eigse);
'Kildare Place Soclety in Eerry IV, Summary and Discussion’
(Kerry Archaeological and Historical Society Journal).
See also 55 8,9(d).

Mr. Forgus Kelly continued work on the preparation of a
voluse on Early Irish Justice which is to be published in the
Early ITish Law Series. He supervised Neil McLeod's work on an
gditien of Do Fastud Chor. See alsoc §5 4, 6, 8(d).

Mr. Rolf Baumgarten checked first proofs of the Bibliography
of Irish linguistics and literature (593 galleys) and commenced the
collection of material for the next volume of the Bibliography.

An article entitled "The geographical orientation of Ireland’
was accepted for publication in Peritia 3.

Michedl @ Siadhail continued work on the Syntax of Modern
Irish dislects and worked on a book entitled 'Aspects of Modern

Irish dialects'., He acted as supervisor of Anthony Harvey and
James Fife. See also §5 6, 9(d).

Dr. Malachy McEenna continued research on his edition of
‘“The Spiritual Rose'. He completed the preparation of an Index
to a series of articles on the Breton of Guémené and checked
proofs of his article for Celtica xvi. He preéepared a course on
the Vannotals dlalect of Breton for the Summer School and spent
some weetks on field-work in Brittany to continus his project on
the spoken Breton of 5. E. Cornounille. See also §§ 6, 9(d).

Mrs. Nesss Doran checked proofs of Catslogue of Irish MSS
in the National Library of Ireland Fasc. VIII which was published
during the year. Descriptions of MSS. G374 - G433 for Fasc. IX
were drafted and typed. See also §§ 6, 7, 9(a),(b),.(d).

. Frederick M, Biggs continued work on an edition of
‘Duan in chofcat cest'. See also § 5,

David Sproule continued his work on dynastic ancestors of
early Ireland which involved & study of several texts including
'Cath Malgh Mucrama', ‘Cath Maigh L&ana’', and 'Tochmarc Momera'.

He corrected proofs of his article ‘Origina of the icmmhtl.'
for Erlu xxxv. See nlsoc § 5.







James Fife completed his Ph.D. thesis
: hlﬁhﬂ"f 1sh’
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Study Grants were awarded to 26 overseas students and
ranged in value from £120 - €280,

Excursions were organised to Lough Crewe on Saturday
14 July and to the Boyne Valley on 21 July. The majority of
students took part in both excursions.

7. EXTERNAL ACTIVITIES

Profeasor Brian § cufv attended the 16th Annual Conference
of the Council for Names Studies in Great Britain and Ireland
in Aberdeen, 30 March - 2 April, and read a paper on 'The family
of O Gnfmh in Ireland and Scotland: a look at the sources';
on 2 - 3 April he visited Edinburgh to discuss with Professor
Jackson the latter's edition of Aislinge Meic Con Glinne; he
attended the third International Conference on the History of the
Language Sciences at Princeton University, 19 - 23 August, and read
a paper on 'The observations of medieval Irish scholars on
sandhi phenomens im Irish"; bhe attended the inaugural
colloquium of the Henry Sweet Socliety at St. Peter's College in
Oxford on 17 September: on 28 November he lectured on 'Donnchadh
M&t 6 Dalaigh (% 1244) agus a chombaimsearaigh' im a series on
"Scoliir{ Eireannacha sa Léann Eaglasta’ in Milltown Institute
of Theology and Philosophy; and on 13 December he lectured on
'Medieval Irish Scholars and the Learning and Matter of the
Classical World' in the Modiowval Studies programme in University
College, Dublin.

Mrs. Nessa Doran delivered the R.I, Best Mamorial Lecture
‘Collections of Irish Manuscripts: Motives and Methods' in
Academy House om 24 Octobar.

Miire Bhreathnach lectured to visiting American university
students oo 'Early Irish History', 'The earliest Celtic Mythology'
and 'The three-fold death theme in Early Irish Literature' in
Trinity College and the Gresham Hotel, Dublin 25 - 30 September.

Aoife Nic Ghiollashaith attended the International Colloquium

‘Ireland and Europe in the Early Middle Ages’' held at University
College, Dublin in August,

Dr. David Johnston attended a colloquium on Hengerdd which
was held in Aberystwyth 26 - 28 June.
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2 GENERAL

The Chairman and Professor O'Raifeartaigh met ﬂu
Delegation to Ireland from the M of muﬂs of the
USSR when it came to ‘the School; thlr pﬂiihintr of !'ut'm
exchange visits was discussed.

In continuing fulfilment of msﬂhﬂn e
function "to train advanced students in the ‘“tlw
nri.;l.m research"”, _postdoctoral nhnium §

:t .III.,'I' m time) ﬂrl ll'u'vllill td l. Buffet,
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viewpoint of imposing symmetries on higher dimensional theory,
paying special attention to a theory im eight .

which he himself introduced some years before; he

exact solution. He continued his mulbonuun qﬁ__

Ma, and O'Brien on the dtluriunl uﬂnﬂu

by Mr. 0'S§ tﬁpuuﬁ} and Ir, £ i ﬂ‘mﬁu _
he also -tudnd tmmrnﬁ Dr. M-ﬂlt.. |
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Dr. Sullivan continued his work on the study of spectral
properties of stochastic processes, in collaboration with Dr.

Flood: he also studied L? convergence of certain random walks
on W2 and related diffusions.

{c)




(e) General ﬁuﬁﬂ_.z' qq.mﬂtygu_

stationary qhu-tmzy q—mur nu:-nﬁ:u. the ¢
Poincard m field equations u! pl:i!‘llﬂ;h Dr.







n—-mrm- u! constant mﬁm :

gauge models with Higgs
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P. A. HOGAN: Bateman's electromagnetic waves.

G. W. FORD &







Seminar and review lectures, series and courses in
specialized areas of physics and/or mathematics were held
mut m;-u. and as 1unrﬂimmnu .m
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Stability of matter and Thomas-
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52nd Statistical Mechanics Meeting, at Rutgers Universi
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Dr. McCrea visited the Institut fiir theoreti
University of Cologne for one week in July, to
give a seminar.
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7. SYMPOSIA

‘Two mathematical Symposia were held du-h;*th year,
17 - 18 April, and 20 - 21 December. n-mm- tﬂinmﬂ
51 in December) :'I.mlm professors, lecturers, and

s'tnﬁa from ﬂu Iﬂ.n universities nll nthr._

of w tmn mx- n:l DIAS.

Lectures were given as follows:
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Prof. M. F. McCARTEY (UCG)

Dr. P. F. HODNETT (NIHEL):
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D, ‘Burley (mc;f 17 - 18 lﬂl].




ﬂﬂhhﬁ.lﬁuﬁlinmﬂnﬂﬁmm
Dublin Summer School in Physics tmil)mmtr
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> limit of the :tmhuﬂ.c m-ﬂu m

ca 128 A (1984), 611
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D. H. Tchrakian
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Projective ﬂ!lll'-ull ‘geometry and geodesic
conservation laws in mnl relativ
Conservation laws. ﬂn Rel. Grmr. 186,

M. Crampin, G, E. mw:ﬁd*ﬁ




- 43 -

C. Festa, L. -M:;,. P. Wi & F. Marchesomi:
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M. van den Berg, J. T. Lewis, & M. Lunn:

On the geoeral theory of Bose-Einstein condensation and
the state of the free boson gas. Helvetica Phys. Acta.

M. van den Berg I:.:«‘.!-_-.-""':_ar :Iﬁ-ti-:
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P. A. Wayman continued as Adviser to the Executive
Committee of the International Astronomical Union, on the Board
of Governors of Armagh Observatory, as a member of the ESA
Working Group for Hipparcos satellite, and on the SERC La Palma
Working Group of the UK., I. Elliott became Chairman of the
Irish National Committec for Astronomy in March and continued as
Secretary/Treasurer of the Irish Astronomical Science Group.
P. A. Wayman was appointed to the Irish National Committee for the
History and Philosophy of Science in March.

R. Hanbury Brown (University of Sydney, Australia),
President of the International Astronomical Union, visitad the
Astronomy Section 3 - 6 and 14 = 168 June.

F. Z. Cheng (University of Science &k Techmology, Hefei,
China) worked in the Astromomy Section 18 - 25 November,

F. Callanan, Scholar worked at the Institute of Astrooomy,
Cambridge University, 10 July - 24 August.

H. P. Deasy, Scholar, worked at the Joint Institute for

Laboratory Astrophysics, Boulder, Colorado, USA, 19 Noveaber -
22 December.

2 RESEARCH WORK

Cepheid Variable Stars: P. A. Wayman, H. P, Deasy, with
€. J. Butler (Armagh)

Work by Deasy and Wayman on period-change in cepheid
variable stars in the Magellanic Clouds was embodied in a paper
published during the year. A statistical test suggested by
a referee indicated that the error estimates for the periods
used were correctly estimated, Interpretation of the period
changes in torms of mass-loss was discussed by Deasy at the IAU
Colloquium nt Toronto in May and was the basis for two joint
proposals by H, Deasy and C.J. Butler for observations at the
European Space Agency, Madrid station, with the International
Ultraviolet Explorer. One observing run was executed during July
and other is scheduléd for 1985, In April (one IUE shift) four
classical cophoid variable spectra at high dispersion were
obtained, the staras boing VB10 Cen, S Mus, and 1 Car. The
Specira were reduced to intemsity plots by ESA software at
Villafranca, Spainm, for the preliminary stages and then with
‘Starlink" software at Rutherford Laboratory and UCD, using
network links, Archive material of a similar asture from the
Rutherford IVE World Data Centre was also used, The Mg 11 h &

k lines at c,2B00A have been analysed for possible absorption
components in order to estimate evidence for mass-loss from

cepheids. To enable interpretation to be quantitative, H, P. Dessy

visited the Joint Institute for Laboratory Astrophysics, Boulder,

F

il




- 50 -

Colorado, USA from 19 November to 22 December. The computer
code of P. Kunasz to solve the Radiation Transfer Equation im
spherical puutrp', n_iqttnt to the co-moving frame and putm
redistribution in frequency by 5. Drake, was used at Boulder and
has since been transferred by Deasy to the CRAY un-pnm at
University ﬂulﬁp. London.

Photometry of ﬂtu'l I Elliott, P. A. Wayman
_.Il.ﬂ—jpiﬂl photometry of puuu:r -




X-Ray Sources:

During ﬂhmmﬂmﬁm of 4 'nniu#'-
u! lm:t unnu received fo ;p:gq::lg. to «
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During the year close lialson was maintained with the staff
of the UCD Computer Centre and the Starlink Software ﬂﬂ-‘hﬂﬁu was
updated twice. A version of ar'mu Kernal Software was
obtained from RAL for use with the Starlink software. During
December, Dr. David Terrett from Rutherford Appleton Laboratory spent
one week at the UCD mmm uﬂlﬂq-lthmutm

qul.m:ﬂm. was nm 20 w uw"
in the School. For the Astronomy Section essential access t
Starlink software could be met ‘through joint use nmm
Department of the VAX 11/780 at the mm
effective use, more on-line storage was m
purchase two large Winchester disk drives {B;r
8751, 474MB mmp ﬂurrmhmh ﬁ-
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6. HISTORICAL ASTRONOMY: P. A. Wayman

A chapter was completed on Rev. Jﬁlmﬂu.
Boysl Astronomer of Ireland and second Andrews
llm in the Mnnl.t; ntﬂnﬂu. IHI -
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Boulder, Colorado on 19 December
September and October as a guest of the
_. m at Hﬂlﬂ niversity

Mt-ﬂhﬂ‘
functions ﬂ :.w mul he pr
Executive Committee at its -nth.
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. Thompson represented Ireland on the Council of the
European Phﬂiul Society during the year. He also represented
the Royal Irish Academy at thlﬂﬂutulﬂnﬂm of the

European Physical Society held in Prague, Czechoslovakia during
August, including a Council Meeting on 26th August.

D. 0'Sullivan and A. Thompson we
five U.S. scientists for -blmlpntt
Mn;ﬂu-lﬂn ﬂlnhm:uth-

n. -ﬂr‘ﬂﬂum . ,1!- Thompson, J
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results on the effect of temperature on track response in nuclear
track detectors. Using temperature profiles recorded during
detector exposure at altitude, the average charge shift was
‘estimated for the total sample of nuclei with charge gre tﬂ!dln
Z = 74. Assuming a charge distribution similar to ! ublish.
by the HEAD - 3 experimenters and a normal '

ultra heavy cosmic ray nuclei, it was

‘mbundance of actinides could

earlier. The results of this :n-u!l {

for pnhltl:lﬂn.
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Seismic structure of Ireland

mm-  The quali 80 &
‘produce an uiwnr.ﬂm‘hd ,pletm n!‘
complex area.
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INSTITIUID ARD-LEINN BHAILE ATHA CLIATH
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