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School of Theoretical

Professor McConnell was re-elected Chairman of the European
Molecular Liquids Group for three years. Professor Lewis was
elected Treasurer of the International Association of
Mathematical Physics.

A substantial collection of periocdicals and

to the School by Professor Synge.

In addition to the use made by Staff, S«
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School of Cosmic Physics

Astronomy Section:

Research on the int-r-ﬂlltinn between stellar st

circumstellar matter has included an examination of
for mass loss by cepheid variable stars uul ﬂ- ’
lﬂﬂtm ‘near to young stars which are

,jm of matter into the :.l,;:prlmgp
investigations concern the stab

identification of an m; .m e




Geophysics Section

Geodetic work was carried out in the large dome of the Observatory
at Dunsink linking it with the worldwide network via satellite.

A method for deducing coordinates values for points in Ireland
:rn“ﬂmnﬂnm-hntmmhnﬁum-uhumm%

of "'h '

Design and &rn‘l.nmt of an easily por
system was carried out and ﬂﬁm_m
m-nﬂﬂlru-\l :ttui .rm u'll.ﬂl’l 3

lightning storm ir W
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Scholars:

Anthony Harvey (to 15 March); Neil McLeod, - i
Erich Poppe (to 30 September); James Fife (to 30 At
November); Mfir{n N{ Dhonnchadha, Colmin Etchinghanm; T
Bette Crigger, Kevin A. Walsh (from 1 October).

Visiting Scholar b

Dr. Huw Pryce (University of Wales). Michaelmas term. =y

While the third Senior Professorship remained unfilled in
1985, the retirement of Professor James Carney, -:n_'nlll for
30 September, 1¢tm'qmmmmmﬂm
Proinsias Mac Cana as Senior Professor with effect from 1 Oc
Another welcome addition to the staff came nw ppoin
Junior Research Assistants of Aoibheann Nic Dnonnchadha a
6 Machiin which took effect :rnm mm,
R



Professor Heinrich Wagner did some preliminary work onm a
Comparative Celtic Grammar. The following articles were
accepted for publication: (i) 'Das Keltische und die
indogermanischen Gutturale' (Festschrift Ernst Risch. Zlirich
1986); (ii) 'Roots of Finno-Ugrian Folk Poetry' (

Proceedings
of the Kalevala Commemmoration, Dublim 1985); (iii) 'Iarfhocal
ar agus CHA sa Ghaeilge' (Féilscribhinn de Bhaldraithe. 1986);
(iv) 'The Celtic Invasions of Ireland and Britian' (an extended

version of the 1984 Statutory Lecture); and (v) 'Phonetic Texts
from Dunquin' for ZCP 42. See also § § 7, h‘f'

Dr. Pidraig de Brin continued to utﬂm ﬂu
in TCD (with mm:u Nie W ;

Civil m*- ut:{ 'ﬁun 1is.
See uun s s 8, Il.
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Mrs. Nessa Doran checked proofs of Fasc. IX of Catalogue
of Irish Manuscripts in the National Library of Ireland and
completed descriptions of MSS G 434 - G 463 for Fasc. X and uSS
G 505, G 512 for Fasc. Xl1. She supervised the work of Pidraig
O Machain who is cataloguing the bulk of Fasc. X1. She revised
the 1984 Best Memorial Lecture - Collectors of Irish mtl'
Motives and Methods for publication in Celtica xvii and chec
the proofs. See also § § 9b, 9f. Lo

Aoibheann Nic Dhonnchadha commenced work om t.‘ll-,,e
of medical manuscripts in Trinity College, Mﬂn m
supervision of Pidraig de Brun. See also § 8.

e

of Catalogue of Irish MSS in the National Libra:
under the supervision of Mrs. Nessa ng;-m., He
6 cufv in checking the typescript of K. Jacks

_meic Con Gli - :
mc.'l u‘oﬂ_! ﬂlt

Padraig O Machain worked on the mtm n:l# a




_cilt!.u ZCP, Journal of the International Phonetics
Association. See also 5, 91,

Mairin N{ Dhonnchadha continued work on (i) an edition
of Cdin Adomndin: (ii) secondary material including other
[ texts and relevant material in Corpus Turis Hibernici;
(1i1) admissibility of written evidence (Diplomata etc.) in
0ld and Middle Irish. She attended a weekly nd-.ur dn
Corus Beéscnai in TCD. A review of h‘l.i. |
(Primitivas Religiones Ibericas, J. M
accepted for publication in Celtica :ﬂi ‘See




TIONGL

Neil Buttimer Trish Bardic Poetry and mcprmi

Colmin Etchingham The Columban Federation and the
Southern Uf Néill c. 700 to n.m

Malachy McKenna The Conjugation of the Verb in E. Ulster
James Fife Passivity and the ‘lﬁlﬁ :!:“ _ 5 : al
Heinrich Wagner ~ Problems of cmumc-&m,u-'&._

Donncha O Corrain ' Cain Lanamna I.lll_l- ﬂ1MHE
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Professor Proinsias Mac Cana visited the University of
Uppsala on 14-15 October where he conducted a semipar on
'The Medieval Irish Poet' and delivered a lecture entitled
'Early Irish Voyage Literature'; he was a member of the
Irish delegation to the Gemeral Assembly of Unesco at its
meeting in Sofia, Bulgaria 26 October - 1 November.

Professor Heinrich Wagner delivered a lecture on 'Roots
of the Finno-Ugrian Folk-Epic' at the Kalevala Conference
which was held at University College, Dublin in September.

'.l,._.:'!-..'-..'l'.'- -_:-_-nllr- m:m th-l m it I I e
he lnctu:r-d on 'Early Irish Snn:l.-'t:‘,"r l.lul- .
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ln:l.! Baumgarten lectured
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Cataloguing of the Irish manuscripts in Trinity Go:ﬂ.m
in Dublin was continued by Dr. Pmru:d-m-ﬁm- '
assisted in this work from October on by lﬂm mm,
Dhonnchadha. g g

Professor Brian O Cufv did some further work q@.
Irish -ll.-uﬂ.ptl in the Bodleian I.mhrr in mﬁ é

9  PUBLICATIONS

(a)

- The Annals ufﬂl:hr --!'u-t T
and 3 Indexes compiled h:g,




g 1

h der Irischen Sprache. Published by Helmut
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Michedl O Stadnail
Iﬂ"- m w
 Nessa N{ Shéaghdha

Collectors of Irish Manuscripts: Iuti..r- nnl Methods.
‘Celtica xvii. 1 - 28. e Tendl Sk

mehm-
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111 - Annual Report of the Governing Board of the School of mﬁm
Physics for the r 1985, adopted at its meetin

1. STAFF, SCHOLARS, EMERITUS PROFESSOR, RESEARCH ASSOCIATES,
and VISITING SCIENTISTS.

ﬁn:i.nr Professors:

John T. Lewis, Director from 1 January 1975; James R.
McConnell ; l-nnhlﬂnn 8. n*m:-muﬁi

Assistant Pn!-lor.




DIT Bolton Street: P. Houston (from 1 January 1985)
NIHED E. Buffet (from 1 January 1985)

NIHEL: J. Kinsella

An Foras Forbartha: J. M. Golden

‘Open University: A. 1. Solomon

Oxford University: R.C. Flood - -_' g
] o e . o 5 --'P._-,.'."'I'

wid e gl Yy
Visiting Scientists; A te Gl i T

G. Auberson (Montpelier) 24 April;

ﬂ-wlﬂ, 23 Elpt‘ -2 0ct.; M. w m




In continuing fulfillment of the School's statutory function

"to train advanced students in the methods of original research”,
postdoctoral scholarships (up to six at any one time) were
awarded to J. Alberty (Portugal), P. Horvathy !HWFI},

E. Miiller and A. Wipf (Fed. German Rep.), D. O Se (Ireland),
and M. Vandyck (Belgium}.

In addition to the use made by Staff, Scholars, and Research
Associates of the School in their primary research activities,
much use was made also by visitors, particularly during the summer
months, of the School's facilities for research - especially the
opportunities for informal discussions and the 1 esources
Twenty-six research workers from universities and ' |
of research or higher education were admitted
of the School. For details of Visitors to the

3 RESEARCH AND STUDY

Primary areas - ; et I peaka

L T o '-ﬁﬁz-:'
.~ (a) Theoretical Particle Physics
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Dr. Alberty studied anomalies in quantum electrodynamics
of an external field, formulated as a supersymmetric quantum
mechanical system.

pr. 6 Se collaborated with Dr. Tchrakian in work on classical

gauge field theories.

Dr. Garavaglia used the quark-parton model m'q.e.h. to
calculate the structure functions associated with deep inelastic
scattering of polarized leptons from polarized targets.

Dr. Tuite mtlnm'ul_l‘_h!lﬂl of field theories at m s
temperatures, including new techniques provided by "thermo-fie il
m-iﬂh. ; e T Ay

(b) Classical S atistical Mechanics
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Quantun Statistical Mechanics

(1) Asymptotic Evolution of Systems

. Miiller continued his work on the coupling of a nﬁaﬂu
system tn- the quantized radiation field; he studied : 7
algorithm for the different orders of mru:l.—tim.

(i) R m'mﬁn

~ Professor Lewis, in associ
(Heriot-Watt) and Dr. J. V
in -nd:li of an inter-acting boson




Dr. McCrea, in collaboration with Professor Hehl,
studied the conservation laws for energy-momentum and spin in
relativistic field theoriesa, and in particular the relation
between Bianchi identities and Noether identities. ‘.Illr also
studied, in collaboration with Dr. E. Schrnefer (Bonn), the
further development of Dr, Schrnefer's REDUCE m EXCALC,
with reference to Poincaré gauge theory.

(f) Applied Mathematics

Professor Synge continued his -nm-uu ﬁﬁm
Lewis on problemsin wave-propagation.
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T. GARAVAGLIA: The Runge-Lenz vector and
Einstein perihelion precession.

o A T

J. BURZLAFF & D. H. TCHRAKIAN: Hun-mj

Iulutl.m of high-order Yang-Mills-Higgs =
theory in four dimensions. ¥ -ﬂ?p.‘,

§ Gl Ry

D. G.Mﬁ!ﬂll !‘j!.ptum w;u
Mossotti !'nmt:l.un for restricted one-dimensional
“ﬂill‘“’.c # : .l-1u Al i
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DIAS-STP-85-24:  P. A. HORVATHY & J. RAWNSLEY: Monopole
invariants.

A. I. SOLOMON & J. L. BIRMAN: Green's
functions and unitary states in many fermion
systems.

J. L. SYNGE: An action principle for photons.

J. L. SYNGE: Backward enmergy-flux for
spherically symmetric scalar waves,

i e o WY . i
D. H. TCHRAKIAN: A dimensional reduction of
the GYM-Dirac system in dp-

L. O'RAIFEARTAIGH, A. WIPF, & K.

 The constraint effective potential.

gl s 2 A

G. W. FORD, J. T. LEWIS, & R
L R e 'ﬁ'-."m shifts “ tc _'..‘_____.: L d




(a) Seminar and review lectures given at DIAS-STP;

Prof. G. AUBERSON (Montpelier): The confinement phase
transition in the bag
model . :

Prof. M. CARROLL (Univ. of Non-linear standing waves
California, Berkeley) in electromagnetism and

l."'.‘.' J. CHAYES (Harvard):

LEEST RS L
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Dr. L. CHAYES (Harvard):
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Dr. C. EING (IAS, Princeton): Construction of Abelian
gauge theories.

Prof, J. K. KNOWLES (CALTEC): The failure of ellipticity
in elastic materials.

Dr, J. McCABE (Florida): Smmn- ud lmrl:l.uit.
e ft}

Dr. P. MeGILL (Maynooth
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Dr. H. YONEYAMA (DIAS): Sufficient condition for
quark confinement in
lattice gauge theory.

Prof. M. YOR (Paris VI): Asymptotic behaviour of
some multiple integrals of
Brownian motion.

(®) Series and courses given at DIAS-STP:

Professor LEWIS completed his course on STATISTICAL
MECHANICS for graduate and final year mlm
begun the previous October. T . N

Hu!nlur u'nlnﬂﬂlﬂ ulltlﬂ ‘hi mﬁl
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(d) Other lectures or seminars given in Ireland by
members of DIAS-STP:

Professor J. T. LEWIS: Stochastic differential -q;u:ﬂuu:-
Given at DIT, Kevin St. ,

o

Professor J. BURZLAFF: Gauge theories and magnetic
monopoles. mm at Wl .
LR, T

Dr. D. HEFFERNAN: l:l.utahl.litr uﬂ elunl_i_ non-linear

el i




Professor LEWIS attended the Boltzmann Seminar, in
Vienna, 15-27 February, followed by a Meeting of the Organizing
Committee for the Quantum Probability Summer School, Heidelberg,
24-27 February. He visited the Mathematics Research Center,
Warwick from 25 March to 3 April for research, he visited
the Univ. of Kaiserslautern from 24-28 April, and gave a
lecture course at the Univ. Studi of Milan from 29 April to
18 May. He attended a 2-day meeting on Stochastic Processes,
at Swansea, 4-5 June, and gave a talk, and attended a l-day
meeting in Warwick on 6 June. He visited Heriot Watt Uniw.
from 5-9 August for discussions and a seminar, and att nd
the International Conference on Statistical nics and
Field Theory, Groningen, 26-30 August, and the NATO Advanced
Research Workshop on Fundamental Aspects of Quantum ﬁ.nr;
at Como, 2-7 September, where he gave talks. He gave a
course of lectures at the EEC Advanced Etlidr Instit in
Leuven in September. From 14-29 October he visited w
he gave lectures on quantum stochastic muuu'—';ﬁ’-" e St

Mathematical Institute, Moscow, and at the Romanovsky
Mathematical Research Institute nt % :
in Tashkent; he gave lectures on boson
Dobrushin-Minlos-Sinai Seminar in Mosc

at ﬁl Iﬂt‘ltﬂn of Mtﬁuﬂ. _




Professor FROOD attended the IEE Symposium on
Electrically Active Fluids, London, 13 February, and the
10th AIRAPT Conference on High Pressure Physics, l-t-lrdl.l.
7-12 July, where he gave a paper.

Dr. WIPF attended the Scottish Universities Summer
School in Physics: Supersymmetry and Supergravity, Edinburgh,
28 July - 9 August. In December he visited Ziirich (for
discussions and a lecture), Munich (for work with Dr. W},
and Kaiserslautern (for a lecture). e T .,,._,,I..f s

Dr. YONEYAMA attended the Confe:
m at Hutp-licr, 9-15 J'ul.r, !
School n! Subnuclear Physics, at the Ettore M

He visite




Dr. McCREA attended the 14th International Conference
on Differential Geometric Methods in Mathematical Physics,
M of Salamanca, 24-29 .lul. ‘and .l‘l"l a lﬂm.p-‘ +
1 RTE {5 i I'"t‘l"

"

'HOGAN visited the Univ. of Texas at Mﬁmﬁé‘&'

. br.
m_ for research collaboration with Professor Ialdqllu By
ﬁuhﬂm Trautman. nuﬂntodmmt'v. of Iﬂﬁh'ln i




Professor O'RAIFEARTAIGH:
el

Lecture: Colour breaking by lunnpuhl. l‘wl-:l. Coll.,
c.l'ﬂ'ﬂ" g W ud N il

Effective potential theory. Queen Mary Coll.,
Cambridge, Warsaw. o i

Spontaneous symmetry M‘ﬁﬁ Capri.
B R oy

ﬂnnru on Gnup !t.ructm of Gauge '!hnrlu. .
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Fifth-time autocorrelation in
quantization. Copenhagen.
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8. EUROPEAN MOLECULAR LIQUIDS GROUP SYMPOSIUM

A Symposium entitled "Future Research in Molecular
Liquids", to honour the 70th Birthday of Professor James e
McConnell, was held at DIAS-STP on 24-25 May. The attendance
was 27, and there were six forty-five minutes invited lectures,
‘three sectional research group meetings, and a poster session.
The invited lectures were as follows:

L »
F. HUFNAGEL (Joh. Guten, Univ., Mainz): A molecular lpprn.l.ch
to Hu- liquid s :

W. A. STEELE (Penn. State U.);

Th. DOFMULLER (Univ. Bielefeld):

‘D. TILDESLEY (Southampton U.):
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10. PUBLICATIONS

Note: Items marked with an asterisk have been recorded as in
press in previous reports.

(1) Book:
In the press:

# L. O'Raifeartaigh. Group structure of gauge theories.
Cambridge University Press.

(2) Communications of the Dublin Institute for Advanced

Studies, Series A (Theoretical Physics):

None published.

{(3) Contributions to Eﬂodlcﬂ and other publications:

McConnell:

J.

* Theory of nuclear magnetic relaxation. Polymer 26 (1985),
193-196.

Stochastic rotation operator for molecular models. Abs.
Sth Gen. Conf. Condensed Matter Div. of EPS. Berlin 1985,
9A (1985). PTh-9-148.

M. van den Berg & J. T. Lewis:

rlmimutlmm;mlﬂmﬂ:'ﬁuf'“”wﬁﬂ
Soc. 17 (1985), 144-150. doarn 3900 iaRE RSO i

G. ¥. Yord, J. T. lewis, & B. F. O'Comnmell: . o soiil Sull it

Quantum oscillator in a hllﬂhbqq i
Rev. Lett. 55 (1985), 2273-2276.
we |ootnleR dy 9
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J. _!':. Lewis :

¥ "

"« Quantum stochastic processes. I. ‘Phys. Reps.
339-349. : R R

&

. Frigerio:
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Burzlaff:

* Radially separated classical lumps ;mnnn-m“e
models. J. math. Phys. 26 (1985), 826-830.

Burzlaff & V. Moncrief:

' * The global existence of t ende
J. math. Phys. 26 (1985), 1368-1372.

* Dimensional reduction, vortices and sa

- Nuovo Cim. 87A (1985). 463-478. o nﬂr
G. M. O'Brien & D. H. Tchrakian:

l:-—- T -Hnai T h.ttq.

- D. H. Tchrakian: sy &

s gﬂﬂﬂlnl t o t *"'4"
* Spherically




Internal symmetries of non-Abelian gauge field
configurations. Phys. Rev. 32D (1985}, m—nn

On the existence of monopoles in grand unified the

J. Phys. A: Math. Gen. 18 (1985), 2647-2651.

Heffernan:

* Multistability, intermittency and

remerging
trees in an externally pumped ring nnit’r 1..“-_-:

Phys. l'ultt-. 1084 um M

. Betsazaar, 3. lﬂm s s n.' 5. nmu-.-r

&% i - ;At" e hl"
Bistability hr hauun nvmlm 1n IOULS
1....-.. IEEE J. Quant. Wﬁ“ﬂ'ﬁ
iy h.d"ﬂl mA eyl 'lﬁi.ﬁ“ '& 5;“' i
W. lﬁu ‘& F. Marchesoni:

* Limitations of the

_-ulill"c.u -




the press:
McConnell :

Theory of nuclear magnetic relaxation by dipolar
interaction. Physica A.

E. I‘l'lnlll. I'. l.nl'ﬂl..

St~ TN

On a 'I':*-ﬂ;nbn tppmdl to phase ‘u-uﬂuuf in

Mm-l Ising mdu:l II. Commun. math. Phys.
r 1 v AR ik h;_m]-‘*

c Ill-, L. Michel, K. l:. Wali, W. D. McGlinn, &

: S okt fupesdr hﬂmt#a o r!ati
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Chakrabarti & D. H. Tchrakian:

A compactification of, and instantons in, 4p-
gravity, Phys. Lett. B. i

'I;ir:. T. N. Sherry, & D. H. Tchrakian:

Surface integrals in lower dimensions ﬁn"
Chern classes and a class of solutions in
J. math. Phys.

r Ty
The Martinelli-Par risi
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P. A. Horvathy: T
Non-Abelian Aharonov-Bohm effect. Phys. Rev. D.
P. A, Horvithy & J. Rawnsley: g

The problem of "global color" im gauge theories.
J. math. Phys. .

T. Garavaglia:

The Runge-Lenz vector and Einstein perihelion precession.

Am. J. Phys. : :
3 # L} ,:.‘,,_ Y

Finite temperature electrical network theory. Pmé.

NATO Adv. Res. Workshop on Fundamental Aspects of

tum Theo Como, 1985. Plenum.
-m- £ 4 o o9 AT Ve e  DNEwete Lol i a0

F. W. Hehl & J. D. McCrea: ivcm (B9 2« groaSy e ’.

Bianchi 1ﬂllz‘:m and “fh. automatic com
energy-momen and angular momentu , in general-
relativistic field theories. Found. Phys.
D. 6. Prood & F2'Fidrgs: © OuN F amswe T ¢
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Visiting scientists to the Astronomy Section during the
year were 5.P. Xiang (Hefei, China), 15-27 March; D.J. Mullan
(Delaware), 18 August - 7 September; A.G. Hearn {(Utrecht),

25 August - 7 September; A.A. Boyarchuk (Crimea), 25 August-
19 September.

Emeritus Professor Hermann A. Briick, Senior Professor in
the School from 1947 to 1857, represented the Pontifical Academy
of Sciences at the Bicentenary Commemmoration of the Royal Irish
Academy in Dublin on 23rd May. A reception welcoming Professor
and Mrs. Brilck was held at Dunsink Observatory on Z4th May.

Mr. P. Linehan (UCD) worked as a Vacation Student in the
Section for ten weeks from 8 July.

P.A. Wayman completed § years' service with the Executive
Committee of the International Astronomical Union on 28th November.
Since 1976 the functions carried out were:

1976 - 1979 Assistant General Secretary
1879 - 1982 General Secretary
1982 - 1985 Adviser to Executive Committee

The period as General Secretary imcluded introduction of
new staff to the first premises occupied permanently by the
Secretariat of the Union, the Pavillon Quest of l'Observatolire de
Paris. Major accomplishments in the period 1979-1982 included
re-instatement of the People's Republic of China in the Union in
1980 and the holding of the 18th General Assembly of the Union
in Patras, Greece, with the 1800 participants, in August 1982,

Having been a member of the Board of Governors of Armagh
Observatory since 1964, P. A. Wayman was appointed to
membership of a pew Management Committee of Armagh Observatory
and Armagh Planetarium in April in his capacity as Head of the
Astronomy Section. He served on the National Committee for
Astronomy during the year; I, Elliott continued as Chairman of
that Committee. P.B. Byrne replaced I. Elliott as Secretarv of the
Irish Astronomical Science Group inm April and P.A. Wayman was
elected Chairman. P. A, Wayman was appointed to the Joint
Committee of the Royal Irish Academy and the Royal Dublin Society
on Historic Instruments and continued on the Irish National
Committee for the History and Philosophy of Science. I. Elliott
continued as Observer for Ireland on the Joint Organisation
for Solar Observations and was nominated as Irish representative
on the La Palma Users' Group with effect from September,




- 48 -

2 RESEARCH WORK

Pulsation Effects, Cepheid Variables:

P.A. Wayman, H.P. Deasy, with C.J. Butler (Armagh).

Following observation with the IUE satellite im 1984, and use
of the IUE archival data, spectra of bright cepheid variable stars
were analysed for evidence of mass loss. Using Starlink computer
programs and some special routines, accurate velocity measurement
of the absorption components in the MgII k-line profiles and
measurements of equivalent widths gave evidence of mass-loss rates
of up to 10"10Me per year for the cepheids zeta Geminorum and _{
Carinae.

In order to provide background calculations, the computer code
for radiative transfer in a co-moving frame, derived im Boulder,
Colorado in 1984 from work by S.A. Drake and J.L. Linsky, was
implemented on the CRAY 1 computer at University College, London,
with the help of A.E. Lynas-Gray. Access through the Irish
Universities' Network and Starlink enabled the Boulder results to
be reproduced, followed by a series of runs to test the
effect on the 'synthetic' MgII k-line of altering various imput
parameters, including those which characterise the atmospheres
of cepheid variable stars. For a broad range of selected atmospheric
parameter sets, the iterative process to sclve the radiative
transfer problem in a co-moving frame converged satisfactorily,
Useful information was derived on the effect of an outward flux of
mass on the line-profile shape for the k-line.

A proposal for further IUE observations in conjunction with
D.J. Mullan (Delaware) received the award of co-ordinated ESA
and NASA shifts. Further observations at different phases for
zeta Geminorum and £ Carinae and new observations of beta Doradus
and T Vulpeculae were secured. No clear evidence for mass loss

in T Vul was obtained, contrary to indications from some observations
of infrared excessas.

With available data from the IRAS (Infrared Astronomical Satellite)
point source catalogue, a search was made for bright galactic
cepheids. Over thirty showed Up in at least one IRAS band and
comparison with non-variable supergiants near to the instability
Strip was sought in the catalogue. Diagrams for infrared excesses
were comstructed. It was found that, whilst short-period cepheids
were similar to non-variable Supergiants, long-period cepheids,
especially those with high-amplitude variation, showed notable
éxcess reddening in the ir bands as compared to other nonvariable

supergiants, irdicating the presence of mass loss of up to 106 golar
masses per year.




This new result was incorporated into a paper by
H. Deasy and C.J. Butler and accepted for publication; all
the material from IUE, IRAS and CRAY 1 forms part of the Hﬂ'.'l
thesis of H. Deasy. A proposal for guest observer time on the
Hubble Space Telescope has been prepared by H. Deasy and
C.J. Butler jointly with E.G. Schmidt (Nebraska), for use
of the High Resolution Spectrograph on cepheid stars with I‘.Hl
infrared excesses, or other evidence of mass loss.

Asteroid Dynamics: T. Kiang

A new approach on the question of asteroid stability was
begun during 1985. In 1963 Brouwer obtained an approximate p.
integral of motion, T , whose zero-order term with respect to
Jupiter/Sun mass-ratio, depends only on l-lll*-ﬂjﬂl‘ llil
and whose first order term depends also on m-ug.ﬂn
slowly-varying position-angle o, Bmuu:j__ !
existence of this quasi-integral expl: '

In fact it does mot do so, but a new significanc
for r ; it has been found that the fuﬁ.‘ﬁu" 2 thi
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short-period variability above the noise level of .001
magnitude for frequencies higher than 0.5 hr=l. A value
of 1.22 days was obtained for the rotation period of 21 Com.

Other proposals for observation of 21 Com are in
preparation including possible co-ordination of Ap star
observation at Beijing Observatory, China.

Blue Compact Galaxies - B. McBreen {UCD), T.P. Ray (UCD),
P.A. Wayman

The UCD/DIAS CCD system consisting of two dewars, a filter
wheel, control electronics and an LSI 14 control computer
were shipped to La Palma in February 1985. The system was
interfaced to the lm telescope and operated for 10 nights.
The majority of the nights were cloudy but good astronomical
data were obtained on 4 nights. Both the RCA thin and thick
CCDs were used,The performance cf both systems was excellent.
Good CCD imges of compact blue galaxies of the Haro and Markarian
types were obtained in the B, V, R and I bands. The observers
on this run were L., Metcalfe, T. Ray and B. McBreen. Criteria
in the data are being investigated as to whether these are old
systems undergoing a burst of star formation, or young systems
which have only formed a few million years ago. P. Grimley,
at Cardiff formerly, joined the group in October. He has
presented a new proposal for further observations in 1986,

Jets from Young Stars - T.P, Ray (UCD), B. McBreen (UCD)
and P.,A. Wayman,

It has been known for some time that energetic processes of
mass loss accompany some early stages of star formation. The
evidence is in observed large-scale bipolar outflows and the recent
discovery (c.1980) of small-scale superscmic jets. In September
T.P. Ray and P.A. Wayman began a search for jets from young
stars using the 2.5-m Isaac Newton Telescope (Canary Is.) All
observations were made using a thin RCA charge-coupled device
(CCD) at the prime focus of the telescope, giving a field of
approximately 7 x 3 arc-minutes. Excellent conditions were
secured, with "seelng" being one arc-second or better. In total
five new jets, associated with Herbig-Haro objects HH3, HH24 and
HH105 and with two other nebulae GGD 34 and RNO 43, showed on
images that corresponded to an SII spectral line. Two new HH
objects were found in the Cepheus A cloud. The HH objects lie

close to the axis of the known CO bipolar outflow associated with
this cloud.

The CCD images, with preliminary information on the new jets,

were presented at the Royal Astronomical Society in London, inm
November, by T.P. Ray.



The RS CVn Star II Peg - P.B. Byrne (Armagh) and P.A. Wayman,
with P. Panagi (Armagh).

Data obtained in 1984 are being analysed by P. Panagi as an
M.S5c. thesis project. Light variations in II Peg, a single .
line spectroscopic binary of RS CVn type, have a period of

6.72 days, equal to the orbital period. The INT spectra give ! i
information on H and K emission lines simultaneously with IUE v v
spectra and ground-based photometric data. The variations are O
interpreted in terms of large up-tiung-mlld -m- on the
surface of the primary star. d

P

X-Ray Sources: P. Callanan, M. Redfern {UCG) & 5 il

Analysis of 1984 Exosat data for the ﬂ.ﬂbﬂ.ll' Jninlw h
is now complete. mm:t:nmuthtu:n 1t i
accreting from a late-type star via qu ccretion

with an accretion disk corona. e tgl 3

Identification of ll npﬂ.u.’l. ob j
in M15 was secured by .h.rl.-n M
France-Hawaii telescope, qu
confirmed with simultaneous 1
with Exosat and the ng_u ;l:lrul
was feasible. mmq
of a jﬂn; pg




The second day, 29th June, was spent by the royal
party and the guests of the International Scientific Couneil
on the island of La Palma. Queen Beatrix and President Hillery
jointly performed the opening ceremony of the Jacobus
Kapteyn Telescope that took place on the rising ﬂ:t!hn
of the telescope building. =
The ceremonies were attended by a group from ll‘w
that included Mrs Hillery, Mrs Gemma Hussey T.D.,
for Education, Dr. T.K. Whitaker, Chairman of the
of the Institute, Dr. I. Elliott, Chairman of the
Committee for Astronomy, and, from the School of Cos
Physics, Prof. T. Murphy and Professor P.A. Wayman .

: During the period September :lﬂitul.uhtl
the Kapteyn telescope was scheduled by the Panel :
Allocation of Telescope Time of the II.I ‘Sed
Research Council, for a total of 27 vull The
25 weeks were used for further uo-l‘.lll.ﬂil(
time, and for service observing. b . 3

weeks with the Kapteyn telescope m-ing"ﬁ.
plus three excellent and valuable nights with
l-tal. to].ump- !.n anptﬂu-ﬂm-#-: _

_,_.._1 tal “Jﬂ“ ww #_ e

-Etm-tr:}u q-:l.ttr 1- n'.' 1 not attained fully. The electrics
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5 DUNSINK BICENTENARY YEAR

The bicentenary of the completion of the building of 8
Dunsink Observatory in August 1785 was marked by the Inaugural
Lecture of Professor Wayman, Tenth Andrews' Professor of
Astronomy in the University of Dublin, held in 'n-:l.n‘:lit; m:m
on 14th March. This lecture "The Andrews Chair of Astronomy
and Dunsink Observatory, 1785-1985", took place on the m
of issue of a postage stamp by An Post, mﬂum
bicentenary. An exhibition of items illustrating the work uf
the observatory over 200 years was mounted in the Long Iuin'- %
of Trinity College Library from l4th March to 20th May.

ut

The bicentenary was also marked by the hpmnlrﬂ: mﬁ""‘“
Dunsink Bicentenary Colloquium, 'Circumstellar L @r

Late-type Stars', 3-6 September, in two mn-, at 1
Road (1 day) and at mnmﬂw {3 ¥
m.-mnr-ﬂmmﬂmhgm :
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University of Delaware. The Colloquium papers have been
prepared for publication in the March 1986 issue of the
Irish Astronomical Journal, which will be a 'Dunsink

Bicentennial Commemorative Issue" .

The year 1985 was the bicentennial year alsc of the
founding of the Royal Irish Academy and the Evening Discourse
of 8th July, on the occasion of the Joint Meeting of the
Academy and the British Society for the History of Sclence, was
by T.L. Hankins (Seattle),”Sir William Rowan Hamilton - a
Portrait on Paper”. Om 10th July, at the Joint Meeting, P.A.
Wayman contributed a paper "The Founding of the Astronomical
Society of London, the Presidency of Bishop Brinkley, the
Royal Charter of the Society, and Sir James South".

Other events in comnection with the bicentenary ware the
holding of the Annual General Meeting of the Irish Astronomical
Society at Dunsink Observatory on 22nd June, a meeting of the
0ld Dublin Society at Dunsink on 24th August, and the Autumn
meeting of the Astronomical Science Group of Ireland at
10 Burlington Road on 2nd September, one day prior to the opening
of the Bicentenary Colloguium.

6. ELECTRONICS LABORATORY : B.D. Jordan, M. Smyth

1. CCD Camera. This instrument was completed in January
jointly with the physics Dept. U.C.D., and was used successfully
on the Kapteyn telescope, La Palma in February. On return
to Dublin several modifications to the system were carried out
and a precision timer was constructed to control the shutter,
giving integration times 0.1 to 10,000 seconds.

2. EPA Ground Support Equipment An Apple 11 computer and
a Commodore high-density disk drive, together with a C-1TOH
printer were installed at 5 Merrion Square to provide
‘quick look' facilities for EPA (Epona) data from the European
Science Operations Centre, Darmstadt (Giotto wvehicle).

3. SLED Experiment Work on the development of the digital
electronics for the SLED experiment to be flown on the Phobos
mission of the Soviet Union, in conjunction with the Experimental
Physice Department, Maynooth, the Max Planck Institute for
Aeronomy (Lindau) and the Hungarian Central Research Institute for
Physics (Budapest), began in July. Wirewrap prototype boards
were designed and constructed and initial tests of the system were
carried out successfully. Contracts for software system and for
printed circuit artwork design were drawn up. The analog

electronics and instrument housing are
o B under comstruction at

H 4 i
|



7. COMPUTER INSTALLATION: I. Elliott, B.D. Jordan

The computing needs of the Astronomical Section were met
by continued use of the Starlinmk application programs on the
VAX 11/780 at the UCD Computer Centre and by access to the
Starlink network in the UK via HEANET. Additional n-line
storage at UCD was provided through purchase of e
Industries Type 9751 Winchester disk drive with I
The Starlink Software Collection was updated once
year and close liaison was maintained with
and the Rutherford-Appleton Laboratory. s g

was upgraded by replacing the 1200 baud dial-up mod
leased line, a high-speed modem and a four-way mult
This arrangement allows up to four persons at Dunmsir
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P.A. Wayman gave an opening address of welcome at the
Institute Lecture Room to the Fourth Dublin Summer School
in Physics on Fibre Optics on 24th June, and gave a lecture
to the School, "Information Theory"”, on 25th June. %

T.P. Ray presented results on "Jets from Young Stars",
at the meeting of the Royal Astronomical Society, Londom,
held on 8th November. e Ly

Some twelve outside lectures were given by
to Societies and other groups in Ireland during
including talks on Halley's Comet by T. Kiang to the Du
University Physical Society on 27th November, and by I.
to the Western Regiomal Scientific Council, Galway,
I. Elliott spoke on "Solar Research" to the ne
in Dublin on 4th December, P.A, Wayman ad
Archaelogical Society on "Sky Movements" on
gave talks on the history of the observaton
including the Irish Astronomical Associatic
3th October. s Ty S

TS e E:E‘.'Wj' ﬂﬂq .
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produced from the Armagh Planetarium, was used for public
showing at Dunsink. Assistance by members of the Dublin Centre

of the Irish Astronomical Society in connection with the
Public Open Nights has been extremely valuable during 1885.

Special visits for viewing Comet Halley were
societies or groups during the year including The Geography
Teachers of Ireland, 6 Dec., and the Nautical Imstitute, '
17 Dec. Groups received earlier in the year were, among others,
from the UCD Archaelogical Society, 24 Feb., the Antiquarian
Horological Society, 25 May, the West Iﬂl:i,l!ll,:gl'- o
Society, 28 May, the Royal Dublin Society Youth
and the Seminar on Surveying by Satellite, 20 Sept
A party from the Joint Mesting of the R.I.A. and the
vigd fid o TivE SETy: R BG:A. BT

Rev. C.C. Ellison, P. Murdin
o S hﬁ ng agEh “:.' o
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The following papers were prepared for publication in
other journals: |

J.H. You, T. Kiang, F.Z. Cheng and C.H. Cheng:

"Cerenkov Line Emission : The Lo/HE , E- /B i
Intensity Ratios of Quasars" Pa/Ha

Astrophya. Bp. Bei. 114: 395-400, 1985 . S s

L T uf W
7 B l.'l.llt. J.l. Tmr F.Z. m“ “l r'l’ :;“* ' v‘ q
"A New Explanation of the Balmer L
Phys. Lett. 109A: 408-410, 1985.

T. Kiang: | Tafal

"Corenkov Linme Emission: A New Inte
Emission Line of Quasars"
Imh Astronomical Juml;w




Dunsink Bicentenary Publications

Three articles by P.A. Wayman, one by I. Elliott and one
by H.P. Deasy were prepared for publication in Irish
Astronomical Journal, Vol. 17, No. 3, March 1986 in « .
with the Dunsink bicentenary. Two historical ‘research articl
were prepared but not yet communicated by P.A. Wayman, as
a further five minor notes in various forms, im connection
with the bicentenary including: B —.

1 e 24 yt-n.!*
P.A. Wayman : P
"Dunsink Observatory, 1785-18985", l:u:lr—d w
Bulletin of the Dept. of Foreign m. n.wﬁl y
PP- 4-8, Oat. 11985, SibIS-on hRdvy
s g s Tkt Pell L3 i
¢ R % R T .!' y
Bdad. At ALy igies T A
P.A. ‘lﬂm Mg tu-:....m rH.- b
"Exhibition mn-. Dunsink Obser '
Andrews Professors of m the
Dublin", Trinity College

S5ix minor
were noticed hlﬂ.
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The Advisory Committee, La Palma Project, issued
Information Bulletins Nos. 10, 11 and 12 during tbl-m-.
el :;“ L
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Geodesy by Satellite

securing by the Geophysics Section (see C 'h-!l.u'l} of :
tie-in of the centre of the dome on tl.l main b

arc-seconds of :-mmhiﬂmwéﬂ i
d-!:l.n.l.ﬂ.on of the Dﬂli.nk Observato:
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he continued as a member of the Editorial Board of the Nuclear o
Tracks and Radiation Measurements Journal. A, Thompson and
D. 0'Sullivan continued as members of the NASA HNC Science
Steering Committee for the LDEF-1B Mission. C. Domimgo g
(Universidad Autonoma de Barcelona) was appointed as a research :

scholar from 4 February.

2 RESEARCH WORK
The EPA ment on the Giotto Mission to Comet Hal

D. 0'Sullivan, A. Thompson with S. McKenna-Lawlor (SPCM) J
E. Kirsch (MPAe), D. Melrose (Sydney) and K.-P. Wenzel (ESTEC)

Following successful testing and calibration of ‘the EPA s
instrument which were completed at MPAe and mﬂm“ﬂmy s
in 1985, the flight model, flight spare and ground pport 7 b

i e

equipment were shipped to the ESA launch site at K
March/April. Launch took place on schedule on )
EPA was activated on August 22nd when the Giotto spacecraft
was approximately 13 million kilometers from earth.
Preliminary analysis of the ﬂq%ﬂmm
DIAS. Subsequently A. Thompson and D. 0'Sul |
at the European Space Operations Centre
where they carried out extensive invest
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In December, a second EPA level-3 system Was installed
at ES0C, at the request of the Giotto Project. This system
will be used in the Giotto Sciemce Centre being built by ESA
to accommodate media personnel invited to attend the Encounter
Activities. It will allow ocbservation of the progress of the
encounter without interfering with scientists working on the
project.

Between August and the end of October the EPA instrument
recorded several solar particle enhancements and tests carried
out in real time and storage modes indicated that its operation
was very reliable. During December, as the solar aspect angle
increased, causing light to affect one of the three telescopes
adversely and as the instrument temperature rose to nearly
30 C because the spacecraft was getting progressively closer
to the sun (closest approach on 31st December 1985), it was
decided to switch the instrument off. This was done on
December 20th at 3.45 UT during a period of real time passes
monitored by D. O'Sullivan and A. Thompson. The instrument will
be switched on again, late in Japuary 1986, when more favourable
conditions will prevail.

The SLED Experiment on the Phobos Mission to Mars

A. Thompson, D. 0'Sullivan, B. Jordan with 5. McKenna-Lawlor
(SPCM), E. Keppler (MPAe), E. Kirsch (MPAe) and A.K. Richter (MPAe)

Following the successful development of the EPA experiment
for the ESA Giotto Mission to Comet Halley, an invitation was
received from the Soviet Space Agency, Intercosmos, to participate
in the international Phobos Mission to Mars and its moons.

A proposal to the NBST seeking partial funding (£30,000)
for an experiment using a Solar Low Energy Detector (SLED),
consisting of two semiconductor particle telescopes for counting
electrons, protons, and heavy ions was successful and a SLED steering

committee was convened during October, under the Chairmanship
of P.A. Wayman.

The roles and contributions of DIAS, SPCM and MPAe with
regard to SLED were generally agreed during the year. In
particular, with regard to the instruments, DIAS will be
responsible for digital electronics and SPCM will be responsible
for analogue electronics. Physicists from all three institutions

will be jointly responsible for the scientific aspects of the
experiment.

By the end of the year considerable progress had been made in
eircuit design, onboard software (subcontracted to Captec Ltd.,

Du:l:n}. component acquisition and construction of the SLED thermal
model .



The First Long Duration Exposure Facility Lnn-u. Mission

D. 0'Sullivan, A. Thompson, J. Daly with V. W (ESTEC)
and K.-P. Wenzel {ESTEC) .

The LDEF-1A (formerly LDEF=-1) :pcuunﬂ.r mﬂ-m~ ¥
dlplﬂ]"ld from the Space Shuttle Challenger in April 1984 with the
DIAS/ESTEC Ultra Heavy Cosmic Ray B;pcri.-lnt on board, remained
in earth ur‘hi.t ﬁurlnl liH il -cuny e

1 ot Ll J‘""“f" 14 L o SRR |
The LDEF-1B Mission (formerly LDEF-2) e . i R
- ; G T = )

A. Thompson, D. 0'Sullivan with
J.F. Ormes {Gndﬁlrd], P. > (Be
c.J. Ildﬂin:tun {l:l.nun a)

81 pt
by A. Thompson in Au;ult
will be llnnuhid hr Bhutt.l.. I!. l.




Studies on aging characteristics of the latent image of
medium and low energy ultra heavy nuclei in track ditntorl
were initiated, using the 1984 Bevalac material also. These
investigations are relevant to space missions similar ‘H'ﬂ_l!-ll
where high inclination orbits and long duration e  will
require a detailed knowledge of latent image mﬂiﬁ"iﬁ.’i‘n-‘,
wide spectrum of ionisation and exposure time.

conditions on the resolving power of Lexan polyea :
undertaken. Detectors exposed to 1.0 GeV/N p*.tﬂ‘ mﬂ.’ﬁ a
Berkeley Bevalac were etched at different tempera ur res
concentrations in order to dlm ‘the ! md’t
gold and other ultra heavy nuclei.
- & s " R % ‘H"”I .-“ "'....
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Registration Temperature H_t_oc::,. ap— M#‘ :
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3 LABORATORY AND WORKSHOP: J. Daly

The maintenance of the equipment was carried out throughout
the year. The registration of temperature to 0.1°C of the
existing etching tanks was redesigned and was recomménced
during the year. Construction of a third etching tank was nearly
completed.

4 LECTURES, CONFERENCES, WORKING VISITS, ETC.

D. 0'Sullivan attended the 13th International Conference
on Solid State Nuclear Track Detectors in Rome, 21-29 September.
He was chairman for two of the sessions and delivered three papers
on behalf of the DIAS group. He delivered a lecture on Cosmic
Rays to the Trinity College, Dublin, Mathematics Society im
January and addressed participants at the Royal Dublin Scociety
Science Week and the University College Galway Astronomical
Society on toplies concerned with space missions,.

A. Thompson attended the 19th Cosmic Ray Conference, La Jolla,
USA during August and also the LDEF-1B HNC Science Steering
Committee meetings which were held at La Jolla during the same
period.

A. Thompson represented the Royal Irish Academy at the West
Berlin Council Meeting of the European Physical Society (22nd -
23rd March).

A. Thompson and D. 0'Sullivan attended the Irish Astronomical
Science Group meeting in Armagh in April.

Working visits were made by D. 0'Sullivan and A, Thompson to
the following centres in furtherance of their work on ESA and NASA
space missions: MPAe Lindau, IDA Braunschweig and ESOC (March 26-
28); MPAe Lindau (May 19-22); ESTEC, ESOC (September 3-10);

ESOC (DO'S)(September 29 - October 3); ESOC, University of Siegen
(October 12-18); ES0C, MPAe (December 15-21).

Professor Peter Fowler FRS delivered a lecture on Ultra Heavy
Cosmic Rays at DIAS, Burlington Road, on April 1st,

Visitors to the Section during the year included Dr. T.C.
Weekes (Whipple Observatory, Arizona), Professor P.H. Fowler FRS
(Bristol University), Dr. E. Page (ESTEC), Dr. 1. Glass
(South African Astronomical Observatory), Dr. A. Boyarchuk (Crimea
Astrophysical Observatory), Dr. J.H Adams (Naval Research Laboratory,

Washington DC) and Dr. A. Vidal-Quadras (Autonomous University
of Barcelona).




5 PUBLICATIONS

w il N

A. Thompson, D. O'Sullivan and C. Domingo

The Ionisation Dependence of the lt
Effect in Solid State Nuclear Track

D. 0'Sullivan, A. Thompson i

The response of 'l'n!:lﬁl
Holmium, Gold and Uranium
Iltlmtiﬂlll cuntm
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RESEARCH WORK

(a) Gravity

three square kilometres.

A start was made on the publication of tlnr !
the 1:126720 scale., The first map in th- pt‘h,_p‘hil o
Wicklow-Kildare area in the form of an o . on
colour line map, sheet 16 of the m
consist of readings tlk-n at 1m ltl 1
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(b) ﬂ-odn
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(d) Meteorology

Routine observations of the meteorological elements were
continued throughout the year, autographic records tabulated
and results published. Normals for temperature, rainfall lnd
sunshine for the station have been computed for tlﬂ.rtr" .
1951-1980 (WMO direction and are now used in our Bul
There is a steady demand from scientific and nn-ruli:t
interests in the results.

(e) Palm-tiu of lake sediments

The interpretation of the results from Danis lake
sediments was significantly enhanced by the mu!.nt on
additional radiocarbon dates from two cores in J.ln Ska
(performed by H. Tauber, Radiocarbon Laboratory,
Museum). Previous dating from Skanderborg was m
core in which the rate of udl.-ntltinn m"rt

that only the last 3000 ﬂm was euvn;

back in time to A, 9000 B.P., ‘and lpu't“
reinterpretation ‘towards the blﬁ"' _
our earlier correlation based on Eﬁ comagnet
magnetic parameters of the awd'? and with
lake (Soroso). Exact mml:ﬂ’gn.ﬂﬁ’-‘ 1€




(g) Seismic Network =

The seismic network continued to operate in 1985 though
the stations based near Dublin were seriously affected by a
lightning storm in July which knocked out the central station
at DLE. This was severely damaged and out of action for the
remainder of the year. The station at DKM has been closed as the
site is very exposed and has suffered from vandalism. The Dunsink
station was damaged in an accident involving a JCB. 2

L st L R

Processing of network data continued as usual with data A
being supplied, normally by telex, to the international a.mth‘“ g~
and to the groups with which we exchange data. ”ﬂ_' ®

The year has been a relatively quiet one as far
seismicity is concerned, though activity has continu d
neighbourhood of the J.l.rli 1984 tntthlh and, towarc
of the year, there were interesting d o “?%q _

Sea. These included an event not o

To improve the study of this .f:qI t
been discussions with the hi}yh -
be possible to -mp ‘the outpu
sides of the sea. This i%lfl%

of I'Ittm :lnu:u'!t. _
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The next stage was 1o instal concrete plinths, normally on
a rock base and with the profile directions marked on them,
Thie second pass allowed us to move some sites where there
were particular difficulties or where the originally chosen
point did not fit in well encugh with the trend of its

immediate neighbours. This whole process took many months.

At the same time, preparations had to be carried out
for the work at sea, Some of the profiles were wholely at
sea (6,7 and B for example) and were to be carried out by
the large German research vessel, F.S. VALDIVIA. For the
geismic work the VALDIVIA employed both explosives and airgun
sources., Sea bottom seismic stations, which operate
unattended for a few days and then surface at a prearranged
time, were used on the offshore lines. The positioning of the
lines had to be planned in great detail, especially where they
passed through hydrocarbon exploration blocks in the Celtic
Sea Basin. There was liaison with many different offices and
with the oil companies concerned. Some of the offshore shots
fired by VALDIVIA were for the onshore lines too, particularly
lipes II and III. Line I was served by many shot points,.
Some of these were gquarries, Thurles, for example. The central
shot point was established by DIAS and was in a disused flooded
quarry. The shots in Donegal Bay were fired from a chartered
vessel and those at the southern end, off Ardmore and about
50 km further south, were fired from the Irish research vessel,
the LOUGH BELTRA. This was a new departure for the LOUGH
BELTRA and the first time the ship has been used for such work.
DIAS organized a shot-firing and timing party for all these
shots. Licences, the supply of explosives, escorts, etc. had
all to be arranged. The experiment as a whole was quite a
complex operation with up to eight vehicles and nearly 50
sets of equipment on land and three vessels at sea.

What promises to be a lengthy process of data processing
and interpretation was embarked on in the autumn of 1985. In
spite of weather that was frequently more like the depths of
winter a large amount of data has been gathered and our
knowledge of the crustal structure of Ireland and its
surrounding continental shelf will greatly increase as a result
of this work. The experiment was carried out in cooperation
with Trinity College and the German Universities of Hamburg and
Karlsruhe. The Geological Survey gave us crucial assistance
in allowing us to use part of one of their cruises on the LOUGH
BELTRA. Financial assistance came from a number of oil and
exploration companies, from the Department of Energy and from
NBST. Funding for the F. S. VALDIVIA (operated by the

University of Hamburg) came from BMFT (German Ministry of
Research and Technology).
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NOTES TO THE ACCOUNTS

Accounting policies

(a) Oireachtas Grants:- Income shown in the A ce
Oireachtas Grants is the actual cash received in
period of the Account and includes £59,000 for
'i.m:rnul :I.n rmn-ntim.- e N o :

il ._......._J__m
Premises:- The pull.ul or.cup:l.-d- by the In
leased from the Office of P liq,ﬂg;kn.

Expenditure on additions to such premises 1

in the Inm:-u and mﬂ%‘f&“ M&hml:.




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

HOTES TO THE ACCOUNTS
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(Dublin Institute for Advanced Studies)

NOTES TO THE ACCOUNTS
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9. Superannnuation FLARSS
Salaries are charged net of pension ‘contributions.
arising under the Institute's superannuation schemes
of Oireachtas Grants in the year of payment. No

bun ‘made in these accounts fqt future superannua
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