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School of Cosmi

and at Dunsink Observatory,
mdnf:hyurthaicndﬂcm
Senior Professors. meem:_mnnl- .

sics Section from 1964 and
the period 1984-1987, rat.ired d
for that Btcl:’:l.un ﬁuhun




Legal enquiries on,
time of

by tradition, the 12-inch South Telescope

e.g. lighting-up times fixed by the local

sunrise and sunset, require careful attention. -
is made available

for public viewing twice per month from September to March

and tickets are provided for up to 1

The renovation of the telescope in 1988, pr
Jeremiah Daly of the Cosmic Ray Section,

00 per

Sons on each occasion.

was chosen as an Institute contribution to "Dub.

The principal access to observational work in a :

in the present day, depend either on work

instruments on board space vehicles launched

or on elaborate telescopic equipment
‘Mod

selected for climatic excellence.
sites is still in use, mainly for
purposes, but even this seems less
financial and climatic conditioms.
facilities at high-altitude sites,
participation in space projects,
international schemes of co-opera
to participate with the UK Science
Council was signed by the Institute
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resolution, or image definition, attainable.
experiments are intended to utilise real-tim
standard PC computers, h INM

to distinguish moments of superior atmospher
and to record selectively the images received &
The tests carried out in 1988 were promising

. promis
way to go before profitable astronomical

The other (1-m. and 2.5-m) telescopes
for a variety of programmes, includ
Stellar Objects' by T,_‘E.__._._“ll.;%_.q; th
co-operation with individuals at th
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el Telescope.
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The electronics workshop of the Section, as i

in 1088, the design and testing of the digi

used on the SLED space vehicle described

Section), jn:l.ned with Armagh ﬂbuﬂlm m'-

Belfast, in upgrading to common-user s

upe:t:ogx:ﬂn du:l.gnad for use on the _1~ 3

Other eln:tron:_i.l: bquunilu;iq;-' e I CcC

_“‘ -ful‘-'Hn' r““‘-._-'“g" s :

- e e



to yield the first statistically significant sample of ultra-heavy
cosmic ray nuclei. In preparation for the recovery (anticipated
for the end of 1989) and subsequent analysis, a programme
fundamental studies on the lnng-t.lrl mhlﬁt: of tlu llm:-:ton

is being carried out.

LT

A more conventional technique is the use, at tha ‘much 1' & ol
energies typical of solar system particles, of silicon barrier
detectors. These were successfully ‘employed in ﬂi’i g e
on Giotto, the European mission to mml w

Institute was a partner in this experimen :

data obtained is continuing. ‘fﬁu design o

basis for two SLED (Solar Low E
the Soviet Phobos mission to Mars ¢
first space instruments to

and were constructed during
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Tom Ray of the

in work of the Section, a study by .

:i;zr:udc_-l significance ‘tm-ﬂ
in the Boyne valley. |

Ireland possesses the \

The most widely-reported result of the year was unrelated to o ?ﬁ
A

200 km thick, while under the
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Two seismic profiles completed in 1988 were part GE IR
COOLE project. In particular, one studied the Caledonian
collision zone in central Ireland. The very pronounced
"buckling' of deeply buried features over a belt some 60 km
wide betrayed the horizontal forces involved in this collision.
None of this shows at the surface, although there was a rong
indication in the gravity data gathered by the Section over "
a period of about 30 years. The meaning of this was not clear
until the seismic profile was carried out. Another str: ing
result from this profile was the definition of a

a southwestern extension of the Leinster granites

at the surface in Co. Wicklow for example. This h:

in outline on the basis of earlier gravity

confirmation was not possible without the sei

The second seismic profile published in 1988 ra
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Ireland is not in an active earthquake zone but events do
happen from time to time. Only one occurred on-shore
in 1988, between Wexford and Enniscorthy,

was more active than usual, with about 20

aftershock sequence i
continues, though now at a very low level.

Work has continued in both . -shore
and new results should begin to come in 1989.
vie in well with seismic work as rock nsity &
velocity generally correlate in a s

very useful to interpret both data s

delineation of the buried granite, men
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Professor Brian O Cufv continued r ,_;

Irish Language and literature. s b

of preparation include (i) an uﬁﬁg

the 0ld Testament Book of Prover , those
Peadar Ua Laoghaire, and (ii) a ch.npthr on
literature, 1845-1921" for A New H f

The following items were.
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Dr Malachy McKenna continued work on The Spiritual R and
prepared an article entitled 'Conjugation of the verb in '
Ulster Irish' for publication. He began work on a regis

of School of Celtic Studies academic personnel for the peri
1940-1990. See also §§6, 8(c), 8(e). -

Mrs. Nessa Doran (Nessa Ni Shéaghdha) corrected a computer
print—out of Catalogue of Irish MSS in the Iy ©
Ireland Fasc. XII (mss G 600-G 699) and described mss G 703-G

G 774-C 854 for Fasc. XIII  An article entitled 'Irish Schola

and Scribes in Eighteenth-century Dublin' was accepted for -
publication in Eighteenth-century Ireland. See also §§6,7.

Padraig O Machain, whose period as Junior Research Ass

expired on 30 September, was appointed a scholar from
completed work on his Ph.D. thesis on the Poems of
Mac an Bhaird and continued work on a Catalogue of

MSS in Mount Melleray Abbey, Co. Waterford.

of the glossary for Professor K.H. Jackson'

Meic Con Glinne progressed. See also §6.

Mr. James Galvin submitted his
Article in Old Irish' to the Nati

was awarded the M.A. Degree.
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Mr. Jiirgen Uhlich continued work on "The -nrphnlosr of ce-pmll'
personal names in Old Irish' for a Ph.D. thesis. See __;ﬁ“ = |

Miss Ursula Marme worked on the semantic value of the prever "‘*‘“
in the Old Irish glosses. B .

Dr R. Mark Scowcroft of the Department of Ensl
of Virginia, completed his studr of Leabhs
write a book entitled Hand and
An article enti.tled 'Leabhar Gahbala, T
the Tradition' was accepted for pnbuc%m jn

3. STATUTORY PUBLIC I.ECI‘[I!E

A Statutory Lecture entitled 'EnrJ.r
of 7th-Bth century law-texts' '
at University College-. Ihﬁ:ln

4. SEMINARS

Professor Proinsias Mac ﬁna_,
16 Fel:rnarr on F1 eﬁ‘ n.




290 -

Liam Mac Mathuna Multi-referential patterns within the
topographical lexicon of Irish :

T. de Bhaldraithe Foc1&ir an Phluincéadaigh mar fh e
d'fhocldirithe L -H'

Anthony Harvey Compiling a Database and mctiuﬂi‘}ﬂ
Celtic Latin

Miirtin O Briain Diarmait mac Cerbaill agus na g
i

Alan Harrison The Battle of the Books: ﬁe
Dermot O'Connor' a.t.:mh
History

B. 0 Madagain The lullaby in Irish and Sc
a charm to pmta: .:tl@*h

:.’
Niall Buttimer

6. EXTERNAL ACTIVITIES

Professor Mairt{n O Murchd reviewed C. Nic F
Ufbh Réthach on Radio na Gaeltachta :h;lluﬂn
on ' Contrasts of 3_% ] lex

from P&rﬂmhi.u ;




Professor Brian O {:nfv attended the annual colloquium of the
in Oxford, 27-29 September, and a coll

on 'Linguistics in the Middle Ages: a cross—cultural view'

also in Oxford, 29-30 September; at the latter

on 'Linguistic Study and Teaching in Medieval Gaelic Irel

He joined the Editorial Board for the Corpus Apocryphoru

Hiberniae publication project of the Irish Biblical Ass

and was chosen as Chairman. In March and May he broadc

Radio na Gaeltachta two talks in a series

'Athbheochan chulturtha agus an ndisiunach:

1880-1916' and 'An Ghaeilge 1922-1966'. As

to the University of Edinburgh diss

'Poems by Fearghal Og Mac an Bha: '

Ph.D. by Padraig O Machdin.
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Staff:

Senior Professors:

John T. Lewts, Director from 5
retired 25 February; Lochla
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3. RESEARCH AND STUDY

Primary areas -

(a) Theoretical Particle Physics

Prof. 0'Raifeartaigh continuad work on 2-dimensional ce

invariance and on the structure of Kac-Moody algebras with N,

W. McGlinn (Notre Dame), giving a unified derivation of the cent ]

for Virasoro (conformall and KM-algebras, and a systematic dlﬂcri ion ,Z{ :

of the Weyl group of automorphisms. He commencad work on strin

with J. Balog, L. Féher, and with P. Forglcs [Huduput'.l and A.

Munich), giving an algebraic (stability algebra) descriptio

theory, and pointing out the difficulties with unitarity for

group manifolds. He completed work on guantum w:llb_

in self-dual gauge-field backgrounds, with L. Féher and F.

(Avignon). In addition to the collaboration with Pro

and DOr. McGlinn mentioned above, Dr. Gorman n:--n:-d

of J. B. Zuber on conformal rm.d th-n:y. & :
wl G ,.J...h'

Drs. Balog and M.P. Tuite collaborated

Lehner symmetric string models which ensure a

mological constant. T}wmt‘lﬂt ‘ﬁrr" '

compactified models such a symmetry mm S

nnlp’l; for a special uni in 2 !

et o |r'ﬂr-l"-# Mm
- DOr. Tchrakian worked :
1] Mnﬂ‘ﬂﬂiﬂ_; !
cation (sp ;




Prof. Scaife completed the ms. of hiu bouh un d!‘.- -: “
passed it to the publishers. o ¥ et Sl
e+ ' isrg e e Fediekasiin
"'if_hf':mi
pnehd w4 )
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matter, especially the theory
worked on the nummt:‘.r.rnal Li- thwryi




(d)  Quantum Electronics

Dr. Garavaglia used the methods of wmtwﬂtu-d:m
quantum noise in electrical systems. He studied nonlinear
methods, using the origin of squeezed guantum states, am
relate this work to nonlinear gluon interaction and
boson particle distributions in high energy lnnj:tu-l._

he defined the characteristic function for the _energy oc
with a finite temperature msqumit ate. and thus
boson pmbuhu:ty diltrihutinn. ' i
L R bR S
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Research Reports =

Research work during the year was written up"-!n 'Eﬁl irs
in research reports. Two lists of ti of these reports (
were prepared and circulated to a mailing 1ist . atel
research institutes and university departments *I:hrnugmut th'
far as available, copies of the preprints ‘were sent out
requests. Many of the repo:
in press at the end o n-r

DIAS-STP-88-01:  J.T. LEWIS, V.
- deviation princip
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DIAS-STP-28-16: Zh.-Qi MA & D.H. TCHRAKIAN: Dimensional
higher-order topological invariants: the

-17: Zh.-01 MA et al.: Gauge
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DIAS-STP-88-34:
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principle.
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4.  SEMINARS, nevreu ﬁms.
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(d) Other lectures or seminars given in Ireland by members H’

J. McCONMELL: Erwin Schroedinger: Austro-Trish Hﬂbl‘l L
Irish-Austrian Society, 14 April. ,

L. D'RAIFEARTAIGH: The importance of the pnth 1ntagral '!'m:..t
quantum mechanics. UCD Math. Soc. Inaugural *

A world made of guarks.

DORLAS:

GOLDSMITH: Maximal order ﬁbtli:ln sut
Galway, May.

: "'"l"l‘.l!# il nmuun- "ft; o
S, ﬂ-m




o,

Prof. 0'Raifeartaigh visited Cosener House [Huthtrhrd l'..ﬂ:
29-31 Jan., to attend the Meeting on "Berry H‘“ﬂ- 1
and to Chair one of Its sessions, H‘H‘.l ‘qu tﬂ.peq;:
Warsaw Symposium on *New Theories in th_.:l, 8" '2_2‘-_-2‘7 Ma
Summer School (Poland), 1-10 June. He attended the
Symmetries in Physics, Bregenz (Austria), 24-30 July
International Meeting on Particle Physics, Munich, 6-
Annual Conference on Differential Geometrical Me
14-18 August. He attended the XXITth Internationa
Physics, Ahrenshoop (E. Germany), 17-21 ﬂn‘l:., and
"Gauge Theories of Fmdnnptal Interactic .
of the lectures given at these ! ngs
the next sub-section.

Prof. Raggio was Visiting F

Univ. Leuven for the 4-mnl:h .
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Dr. DOLAN:
Lecture: A Hamiltonian approach to bosonic membranes.
Dr. GOLDSMITH:

Lectures at Dar es Salaam: Endomorphism rd.np’:&-.Fl' ‘m ._
Subgroups of the Baer-Specker gmu

Trumitiv- Abelian groups.
L aui el e

vemomag  Bwor . ogd DRSS souam g
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6. STATUTORY PUBLIC LECTURE

A Statutory Public Lectw er
delivered by Professor J. T.m&i
Dublin. The I'-‘i‘l'.lul -,lﬂu ll'lﬂﬂ."lw
-llutuum .
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Lectures:




Short talks:

Prof. F. Hodnett & Mr. T. Moloney (Lu):  Refo ation o
solution of the Kdv equation.

J. Flavin (UCG

Prof. A. O'Farrell “"’-'e'“"‘.“.’?'?f.a.«--.
Or C. Nash (Maynooth):

T wmﬂ_ -
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P. FORGACS (Budapest), 3 June - 1 July
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J. McConnell:

e Y , - P
* Nuclear magnatic spectral .
Phys. Scripta 37 (1988), 401-406.













In the press:
3.T. Lewis:
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Technical snd Clerical Staff

Astronomy Section:
Cosmic Ray Section:

Geophysics Section:
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P.A. H-run was appointed Chairman of the National G_ttm
for the History and Philosophy of Science of the Royal Irish
Academy.

A visit by the Lord Mayor of Dublin, Alderman (hrlln:ita
Hederman, to Dunsink Observatory on 17 June marked the cuqhﬂu
of the renovation the 12-inch James South Telescope as a

to "Dublin Millennium Year 1988' (see 8.4 heluw)

N

¥

2. RESEARCH WORK (mmm and Cosmic Im.';

2.1. Instrument Science




speed of the guph:lcl manipulation
a 'frame grabber' for recording TV formats
-nhiu. In principle this feature can be used to recei
the TV images of the telescope field of view for record
during observing. The original CAMAC-Nova qﬁ[ﬂt n! the

mmmmummmumahwr on/Tre

g Tl i ad
!' *Aﬁ%ﬁ?iﬁﬂ'f {




2.1.4. Nuclear Track Detector Response Studies - ?

D. 0'Sullivan, A. Thompson, J. Daly, with C. Dﬂhﬂp
University of Barcelona. viae T S

H-iﬂ

Studies of the response of solid state nuclear I::il:k m
(SSNTDs) to high energy ultra heavy nuclei continued, im
particular work directed towards latent r.rnr:l: variation Il:u:ll 'I:I-n
under conditions of long-term exposure (.

earth orbit. The main activity involved (‘!'J

analysis of experimental material obtained by expa

detector stacks to near-relativistic beams of Uraniu

Berkeley Bevalac in 1987, and (2) preparing

previous two years' work for publication,

for the year 1987 and given in detail at










‘of jéts obtained at Calar Alto have been
ﬂmunn perpendicular to r.hn £l {3
to follow urht;lr - ! -y
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order mmlm then’nheuﬂrﬂ‘lﬁ’
1: ns-m ﬂ]:eupn ‘The gravity co

A B il = Y Y -I-.:.. -.a.n--....._....#
F.H. hld-n with lln:l.nrl:lt '-

D Srgeioign (el

!mllruu of data collected during
(HOGS) has con
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the largest being ML 1.7. On 31 December an event was

onshore about halfway between Wexford and Enn:lai:ﬁft‘h‘r.
R LT

The most dall.ging earthquake overseas occurred in Soviet :

Armenia on 7 December. This was only of magnitude 7 bﬁt‘ualt.;.h@-.

happened in a vulnerable area with a large po

came close to overloading our network ui:l.chp[m

amplification in order to monitor -p:lihr ﬂ

With valuable technical assistance from the Seismo

of the British Geological Survey in Bdhmm onal

support from the Electricity Supply Board, the network, which

has been in use for ten years, m tburmgh]..;r .

. ea nhuu*!.wumyn.h__ e AERN
..p.:r_. ~‘fj;fnﬂm-:)m!ﬂwmﬂ el




In contrast to less well defined results based on S waves

which have passed through the Earth's core (the SKS phase)
our results indicate that the upper mantle may not be a
strain marker for the last major orogenic episode ina =
region since it can undergo deformation which decouples from
the brittle upper crust. Signs of this deformation may thus not
be transmitted to the Earth's surface. Evidence of this :
decoupling was also found in the work in the North Celtic Sea
Basin (3.3.2 above).

joawl A 0k

3.3.4 Seismic Project in Kenya — KRISP St TR APL IS & 1
: . z i A AR R A DO o by ¥
AW.B, Jacob, G. Wallace paiws ot o SRy aesaed
. _ oTELl . u hiazgalely Soagied G ods 0.
The Kenyan authorities unexpected y wi the Research Pe

already well

for this project in August, e
not necessarily final, the g




segments of the data were merged and record sections
produced. The profile crosses crust which varies w
in thickness from less than 30 km beneath the Po Mqﬁ

Swabian Jura to more than 50 km below the Alps. 'I:Iu'ntnrl
of the crust also changes. Lpraljninnrrpprisin&m

3,3.7 ILIHA - Project in_ Iherin 1*9

A.W.B. Jacob

Planning of this complex and m :
during 1988. Following meetings m:..,geg
ﬂctuher and Estoril {l’nﬂ.ng.nl} a timet




deposition rates or from differences in their physical *"ﬁﬁ
properties of the sediment relevant to the process by
which the sediment acquires its remanence., The col
Aarhus is continuing. :
- : ) B . +1¢- SRSV
5 m IHET.l.I..I.ﬂ'IﬂlS . . Vool i 2 - digiiats
: } o T u:"tri.-“.ﬂ"**rj'ﬂ .;'
5. 15esdtsS are sl 0 e L K il
: i Ly T 2 sl sl APSEIIEEY
T.A. Blake TS SR ’ : - ‘lt Yors il dmi
s Aabw Fuoiirvmmen ad - s
After the SI 470 llrte d:.-k was moved to the w!ﬂm‘l‘mw{ ¥
the Data General S130 system was phased out and m.;hr e
maintenance contract discontinued. The MicroVAXII » 1
in February and the disk storage is fully used Late
year a Vaxstation 2000 was ﬂde&wui m:

configured as lu Eth
P nﬁﬁ'@ Sota
MieroVaxII and t i
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Stonehenge built some 1000 years later. It was shown that

5100 years ago sunlight would have penetrated into the

main chamber immediately at sunrise on the shortest day of

the year although at present it is 4.5 minutes later. The
direction of sunrise at the winter solstice 5100 years ago
corresponds to the minimum azimuth seen from the chamber

through the roof-box. Hence 'first light' would have been an
extremely narrow beam. This line was found to be along

the major axis of the chamber and sunlight would have g
disappeared from the chamber just along the line of maximum u{-u
though the roof-box. That is, the geometry - roof-box, passage,
chamber - is symmetrical with rﬂpact to the Hintur Snllr.i:u

of 3100 BC.

6.2 Grubbs of Dublin
P.A. Wayman

to the d-ulmt of telmupe dmm
only partially described in hist L !
relem:‘ t:n mm

collect conjunction mﬂ: M.

Elr-ah) and athiu. ' '

6.3 Astronomy Education
I. Elliott, P.A. Waynan




The Committee met twice and was represented at meetings

the UK Panel for utnuuunf'!otmdﬂ'ﬂ—m
and July. Information Sheets Nos. 17 & 18 were ¢
Ihrch and September mpact:l.#a]‘.:.

The La Palma Users' Committee nee
attended by R.M. Redfern and the He:
'hwltlim'thhqﬁ' was at
‘and T.P. Ray.

7.2 La Palma visits, 1988

nwwwm_

Visits for observing and
made as follm.

.......
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5 October, Royal Irish Academy, Dublin:

I nnm::. "'ni. Uni
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T. Kiang described his work on m e
of stability in the Kirkwood Gap orbits of &
Gaithersberg, Florida, 25-29 July, at a mee
Astronomical Su:htr on nyn-:l.ni : 1
No. 109 of the T national | e -ations of Z
of Computer Tnchnnluy to Dynamical ﬁuw -’ X

T. Kiang contributed a mﬂﬁ olo nese

cal Records' at




series of open evenings, 17-25 June, was mod
Dublin I'.I:I.umnit- Tur, 1988. '!Ilu Youth Cor

- Royal Dublin S'f}:'! _nnl Arts w
.~.!=m uly M

Irish Society for Archives,

Astronomical Society,
and the Royal Aeronautical S‘ad.ll:
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the HOGS project. -
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A.W.B. Jacob, T. Murphy, with J. Makris, R. Egloff, P. Mohr
and P. Ryan: ;

"Ca l::I.nen Crust under the Sou
West o E Earth and Plan
T. Kiang, with S.P. Xiang and J.L. Zhang

"Apparent Velociti




A. Thompson, D. 0'Sullivan, with 5. McKenna-Lawlor,
E. Kirsch and K-P. Wenzel:

A Thompson, D. D'Sull.i.un, uit.h E. l:l.nch. 5.-"
and F.M. Neubauer: e
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INSTITIUID ARD-LEINN BHAILE ATHA CLIATH E’i-‘*

(Dublin Institute for Advanced ﬂtmnl : M g%
L7 W ."-".I‘ti : '. . l-""i'

Statement I b _' A _ g

= : ‘_

Detailed Analysis of Income iua"i.*"""-"'%iﬁ*imi: R ey
it ,}h - i .--_:-"'- ."”._.'

for the - year tmhd 31 Dec - : ~ il

School of School of
Celeic Theoretical
 Studies Physics

£ Y
Oireachtas Grants 3 | i 1,000
Lottery Grant LR s 000
Sales of Publicatioms

e
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5.

Fixed Assets (Furniture & lqu.tp-gn t):

Cost at 1 .T-nulr]r 1m
Additions upsll 1ol syl
Less Disposals bt ehossed

Cost at 31 December, 1988

Accumulated mmm#ﬁm
Depreciation in j'lll'

Accumulated e

Tepi bz imad  Akdd<ddicm:

lll:boukr.lunll:iﬂ.he
Net book
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