





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

Summary of Annual Report L3 il PRASIL e
of the work of the Constituent Scheols
for the year ended 31 December 1986 yi? e '

ik 8 1 b Ui
18 Nadr bl vviigeg
il g o FRRR ml-.
Fos t‘m

e F‘h-ﬂ!ﬂr"ﬂ'm
School of Celtic seuﬂ.“‘ AN n

as Director of the School MJ;M
Visiting Research ﬁlm e |
from the mmmm
University, Mﬂ.ml.'h. % the e
three were from the B!ni‘l':lil

limited tmm:ﬂ;m#
and by external mll'la Ealing P



e

School of Theoretical -11:-

President Hillery visited the School on 3 m &
1 December Professor J. R. McConnell was awarded the lo::l’.- ;
medal of the Royal Dublin Society. e T

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 duﬂnpﬂil
summer months, of the School's facilities for research -
especially of the opportunities for informal ‘discussions, lnlf
of the library resources. Thirty-five research workers from
universities or other institutes of research or highe
were admitted as research associates of the School
scientists from abroad visited the School m-
The Easter and Christmas Symposia were held as
seminars at DIAS and joint l.ll.llll-, tz,i.th 4
NIHED) in special nhj-nt areas were ¢

were given, nine contributions were |
ml five lectures n:'-'h- 1,_--n+- h
The Statutory Public Lec wa
his 1:!.1:1- was "naum
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School of Cosmic Physics

Astronomy Sec tion

Observational work from La Palma concerned the

young stars. Other work related to nirm-lt-:hr
included a full assessment of the evidence for ;
associated with cepheid variable stars and thp m
to investigate the nature of tln I-I!lr él‘,_
cluster M15.

i

proto-type SLED cumﬂ.n m
engineering model in Germany.




Geophysics Section

Seismic detectors, adapted or constructed in the Section
workshop, have been used on an extensive variety of proje
Natural seismic activity has been monitored to

extent but the main work of the Section has been

the co-operative resources available for the cro

of Ireland (COOLE) and the European Geotra

to Kiel. The latter project, with 70 mobil

had a large Irish participation (20 stations),

tapes were brought back to Dublin for analysis w 1
General computer which was substantial m as regard;
hardware and software with the ass  of EEC ST,
A new program, lhuhin. was entered in :
University of Karlsruhe.

A marine and magnetic field survey
project and cnuid-r-ﬂl ﬂ'-omll_

of these data. The strength of ‘the
waters was investigated. A re-drawn
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11 - Annual Report of the Governin Board of the 5
Studies for the year ending 31 December 1986,
meeting on 2 September 1987. ; ==
1. STAFF AND SCHOLARS

Professors Emeriti:

D. A. Binchy, James En'n-r. _i

Senior Professors:

o it
Brian 0 Cufv, (Director to 31 March),
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Mdirfn Nic Dhonnchadha, Bnt'l'-l ﬂr:l.m! {,tn: 30 September);
Lisa Bitel (from 1 January to 30 .:Inn-:t- Gerald Manning
(from 12 March to 31 August); Colmdn Etchingham,
- Kevin Walsh; Andrew Breeze, James Galvin, Colin In:l.nr.l
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suspices of Unesco. The eight experts who participated
were from Ireland, West Germany, Hungary, Great ‘Britain
and France. He spent three weeks (20 October - lhﬂlﬂ
as Visiting Professor at the Department of Celtic, o
Harvard University. See also §§ 3, 6, 9 (c), (e).

Professor Heinrich Wagner completed the first draft
of a section on personal promouns for inclusion in his
forthcoming book on Comparative Celtic Grammar; he edited
and sent to press the material for ZCP 42 for which he
revised and extended 'The Celtic Invasions of Ireland

and Great Britain' {I.'Ill Im lﬂtﬂﬂ ﬂl‘lmﬁ by him)

from Dunquin for inclusion in the same -

entitled 'The Roots of Finno-Ugric Folk

accepted for publication i'n.*ll'lus: mmm
0 Cathdin, P. L‘I--hlu.ld'-. In

Dr. P l I de B E 8 Ll _"'|.
manuscripts in TCD (with Ac @anr

work on sm-tntmm" n

to annotate a list of the '

1818-27. The following articl

Jep AR

o T :l-q... A

e BPETERR W R A 5 NNt R RS
i

ntes on Oid



Rolf Baumgarten finalized work on the Bibliography
of Irish Linguistics and Literature 1942-71 which was
published in March. He worked on early Irish syntax and on
an early recension of In Lebor Gabila. While in Germany
in December he examined and described an Irish manuscript
containing a later recensiom, An Leabhar Gabhdla, compiled
and written by Michedl O Cléirigh, which was in the possession
of a grand-niece of Kuno Meyer in Berlin., The manuscript
was subsequently purchased by the Royal Irish Academy.
An article entitled 'D. A, Binchy: a bibliography' was
accepted for publication in Peritia. See also § 9 (b).
y £ G fharsiedi il aNi Rl 0 B0
Micheal O Siadhail completed work on his book Modern
Lrish Dialects and acted as extern examiner for a Ph.D.
thesis for the Department of English, UCD. See also §§ 4,
wig Y - Deluentd S eI "m
Dr. Malachy McKenna continued work on an edition of E
The Spiritual Rose and completed the prepar g °
following articles which were accepted for
ZCP:  'On the word for "sinmer" in the
"Review of A Handbook of Later Spoken b
See also §§ 4, 9 (¢d.
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Mair{n N{ Dhonnchadha worked on the conveyance of
property and rights by charter lﬂdiﬂther written documents
and did some preparatory work om giain-law for an edition
of Ciin Adomniin. An article entitled 'Inailt "Foster-sister,
Fosterling"' was accepted for publication in Celtica, See
also 4§§ 6, 9 (e).

Bette-Jane Crigger continued research on concepts of
social indentity in early Irish law and completed the
textual introduction and preliminary notes for an edition
of the clientship tract Di Dligiud raith ocus somafne.
See also §4,

Colmin Etchingham continued work on his doctoral thesis
on ecclesiastical lordships in early medieval Ireland which
is to be submitted to TCD.

Kevin Walsh edited a modern version of Scéla Mucce Meic
Dathé which was accepted for publication in Eigse; he
worked on a linguistic analysis of the Annals of Inisfallen.
See also § 9 (e).

Lisa Bitel studied early Irish ethmological history in
preparation for a Ph.D. thesis on women's monastic enclosures
in early Ireland.

Gerald Manning worked on some additional chapters to his
M.Litt. thesis 'The verbal system of Tdin Bo Cuailnge -
Recension 1', This material deals with (a) the use of the
substantive verb and the copula in the text; (b) the status
of the H-interpolations in Lebor na hUidre and (c) the
manuscript tradition of the text. He began some preliminary
work on an edition of the rosc passages in TBC - Recension
I and on the poems attributed to Mael Muru of Othain in
preparation for a Ph.D. thesis.

Andrew Breeze worked on sources for Céitinn's Tr{ Bior-
ghaoithe an Bhdis with a view to publication in Eigse or Eriu.
An article entitled 'Giraldus Cambrensis and Poland' was
accepted for publication in the Bulletin of the Board of
Celtic Studies xxxiv. The following articles were submitted
for publication: (i) 'The head of Brass in Gower, Tudur Aled,
and Sir Thomas Browne' (Trivium); (i11) 'The Man in the Tree
in Barlaam and Josaphat'(Celtica); (iii) 'The Dance of Death’
(Cambridge Medieval Celtic Studies).

James Galvin worked on a thesis entitled 'The article
system of Old Irish and Middle Welsh'.

ST




Colin Ireland began research and transcription for an
edition of the Brfathra Flainn Fi{pa and m:-ﬁm- l'lt.lul.l

Mdire N{ Mhaonaigh transcribed and studied the text
of Cogadh Gaedhel re Gallaibh from the TCD ms. lﬂw
from a microfilm of the Brussels ms. version. : ;
worked on a poem concerning Brian lnrdﬂ- ln:hr tainic t t:i‘.-

lhrh‘l.l. Ty

Jiirgen Uhlich worked on 'The Morphology ‘inmﬂ
personal names in Old Irish' for a Ph.D. “"ﬁ'

Dr. Ann Dooley of the unmur |

thnpﬂm

for wb:l.i.nt:l.un in ﬁl g
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6. EXTERNAL ACTIVITIES

Professor Brian O Cufv attended the 18th Annual
Conference of the Council for Names Studies in Great Britaim
and Ireland in Exeter, 4-7 April. He also visited Chatsworth,
Derbyshire, on 8-9 April to examine the Book of Lismore copy
of Tromdim Guaire.

Professor Proinsias Mac Cana lectured on 'Y Syniad

o Undod Cenedl a Gwlad yn Hanmes Cymru' ('The notion of

the unity of land and people in Welsh history') to

Cymdeithas Owain Cyfeiliog, in Wrexham, Wales, on & March.

Also in March he lectured on 'Placenames and Mythology in

Irish Tradition: Places, Pilgrimages and Things' at the
Congress of the American Committee for Celtic Studies in

Ottawa, and took part in a symposium on "Paganism and
Christianity in early Ireland' at St Michael's College, Toromto.

He lectured on 'La Traduction des épopées &trangéres en "
irlandais' during a Table Ronde, 'Traduction et Traducteurs
au Moyen Age', organized by the Institut de Recherche lt i
d'Histoire des Textes in Paris, on 26 May, and on 'The R
Training and qualifications of the early at A U
the Centre for Advanced Welsh and Cel
Aberystwyth, on 14 June, He held six |
literary tradition and learned ir
Harvard University in October -

'Myth and Li in Early
by the Centre d' tudes et de Re
1'Université de Lille I:I:I. on ﬂ

ek e S



medical manuscripts G505 and G512 for Fasciculus Xl1. e
Descriptions of the bulk of the manuscripts (G501-G599) for

this Fasciculus were completed by Pidraig _ﬁ"
- P
Cataloguing of the Irish manuscripts in Trinity Co

Dublin was continued by Dr. Pidraig de Brin assisted by
Aoibheann Nic Dhonnchadha who worked on the medical

manuscripts.

8 MICROFORM COLLECTION ; . ¢ ekl e

A programme for the acquisition of microfilm or mie:
copies of manuscripts in Irish was initiated in 1986 |
the supervision of Dr. Pddraig de Brin, 5
acquired of manuscripts existing in over eig i
in Ireland, Britain, Europe, Ame nd Australia. These
made (with the permission of the c
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(b) Books published by the Institute
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Proinsias Mac Cana

Eirreadh Nuachair: Notal Breise ar l..il-nhuﬁ
Péilscr{bhinn Thomiis de muum Eag. nn-nu"
86-93. L 1‘!#’*"‘*

L IERTA
cuun-ﬂm et pqui_.l-n

Rencontre de Religions. -Mj {ul

g .."-t RE T I
Reviews of p{llh‘l'l.ﬂﬂnnl o
Celtica xviii., 214-219 W 2 i
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Review of An Novelov Ancien e k
. Celtica xviii. 213 % o
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UcD: p. A. Hogan, D. J. Judge,
© pule, W. Sullivan

o, Fntrick's College Iaynuoth
Nash, A. O'Farrell, J. Spelman, D.
Tchrakian: B. Dolan appointed 29

UCG: M. J. Conneely. T. N. Shtrrr

» T A Py ‘.J
DIT Kevin St.: T. Gnrnunzl!a. B Gnldi.itﬂ?_

Heffernan, M. Tuite

DIT Bolton St.: P. Houston t17R88 2N EY

NINED: E. Buffet, D. Heffernan: J. npmf
~appointed 1 January -

NIHEL: 3 Klnaelll_
Jannlrng i




GENERAL

The President, Dr. P. J. Hillery, visited the
School on 3 December. He was shown computer work, and
recent publicatioens by members of the School.

professor McConnell was awarded the Boyle Medal of
the Royal Dublin Society on 1 December.

3. RESEARCH AND STUDY

Primary areas -

=t

(a) Theoretical Particle Physics

Professor O'Raifeartaigh ﬁnptinueﬂﬁhiiﬁ
spontaneous symmetry breaking (with J.
breaking by monopoles tuith'r.iliriihﬂifii
Balachandran), and anomalies in quantum fi
(with R. Musto, A. Wipf, and P. Forghacs).

» 4. (S

Professor Wipf studied symm
models on the lattice and in
theorems for open manifolds a
boundAEAe®, Lo § SirT e

o ] ? wE .'H.'! . ﬁ-
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Yoneyama studie
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Dr. Tuite continued his study of finite-temperature
field theory (FTFT). in particular its rea tim
formulation; he investigated the applica
technigues in gauge theories, especially
restoration, and for dynamical symmetry ak
began a study of topics of current interest ir
theory. i -

th} ﬁl.'.lg!] st.t!'tgll ! -.n_. T ?._I. .:’. s
(i) Brownian Motion and Relax hent

Professor McConnell continued his
nuclear magnetic relaxation. He studi
relaxation in solids, the Mie-Born-

electromagnetic theory, and propert s of mo
liquids. He completed the preparation of hi
the theory of nuclear magnetic relaxation
the Cambridge University Press. I

article in Italian on dielectric

the Dizionario delle




pr. Muller studied the use of Debye potentials for
the interaction of matter and electromagnetic, in g
particular the derivation of a covariant formulation for
the coupling of Dirac field and electromagnetic field.
He completed work on the thermodynamic limit of the free
boson gas for fixed mean energy density, and began
preparations of computations using REDUCE.

(iii) Quantum Stochastic_Processes ——

. ile F A

Professor Lewis continued his research on the quantum "
Langevin equation (with Prof. Ford and Prof. R. F.

0'Connell). ' o n ik H:"__E__F_‘!!_‘-

Secondary areas -

‘ e Y e il

o '.- e S - -k T e 2 3. L 1"‘“! et .

(e) General Relativity and Gravitation

¥ et B au A
Dr. Vandyck cplplut-d”hgi,
Robinson-Trautman line-element:! 'h
Gaussian curvature have been shown to
analogously to an ordinary heat wave, .
singularities were investigat He
of classical supergravity, w
predictions with those of general
theories, and began a

define supersymmet




i " & = : Y i ] % [ '|-?-' 'TLI:. 5
(g) Pur the : R . 1di-
Prnrb::ur srnic studied a genera]::utian of the

Torricelli point of a triangle to the case of a simplex
in n-dimensional Euclidean space, proving -:!-t-ﬁﬁi“lii

knd i HHJ’ . '

unigueness.
r.raﬁtﬁg

Dr. Goldsmith studied the applications of com-
binatorial principles from logic to problems in ihuli
:roupu!nodnlu: and andnlurph!sl li;.brnl.

Researc ort

Research work during the year was Irittuh"lr in
first instance in research report .

of these reports (preprints) were

to a mailing list of approximat

institutes nnd :nivirll'

uurld. As far as available

were -nppllld to res

requests. Many o

puhl!e‘tidnﬁ‘*%}*uﬁ@u in

(see 3eet!un 11}!“
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P. A. HORVATHY & J. H. n.ﬂllﬂ.nm Vi
the -tnbijlt: of mulnpnltl.

G. M. ﬂnﬂ‘l!! l!l H 'ﬂ:!lullll-
Localised iist:ntﬂnl in four
dimensions.

M. van den BERG, J. T LEWIS, o M
PULE: The large-deviation principle
and some models of an interacting hn-qnj
gas. .

ARl TR LA :
" :Irm *lm bosons cond:

'3 ..-.'ﬁ-r-" ""ﬂit#
!ﬂ-‘tﬂ: M. var
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M. VANDYCK: On the motion of test-
particles in a plane wave of
:up:rlrnritr.

| B'Rlllllkftrﬂﬂ' 1
symmetry of the niru-‘rn:—lu
operator |nd ‘some -pplicttiunt “ﬂ'
it

g Iceul!lsl.l:.- Schr-«ﬂrdingtr'l non
linear opt:lfr.l. Cigh,, AE 0

-r-’ g
4 ru.::ruu'ru. A. WIPF, & H. YONEYAMA
Symmetry r‘li"'l:utlltion af Higgs lud-h-




 J. KATRIEL, M. RASETTI.
 SOLOMON: Generalized Ho "
Primakoff squeezed states Iut*!ﬁ_

A. 1. SOLOMON & J. L. BIRMAN: An

sU(8) model for the inlllulttdlwﬁ#"ﬂF“K-
superconductivity, charge and spis 3
density wave. I L

J. BURZLAFF: t'ffll~ﬂip.idiﬂﬂl!*'
vortices I‘lﬁa,lb'lﬂﬁ“l.mﬂt 'at-rm
] ¥ g i .
). McCONNELL: From no)
mﬂp nl!ttiliblltim-i'i'
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4. Slﬂl‘lls REVIEW LBE'HRIE.*BIIIIS GB

seminar and review lectures. series,
in specialised areas of physics and/or mathe
given at DIAS-STP throughout the year, b
visitors: as in pravlu---'ilfliiﬁhli
members of staff and students from the universi
other third level and research 1nstitq
Arca, and ﬁI'I‘lﬁlrl nthh ' :

Seminar and r
.p-c-;_‘l"n .-'I'tl'

Prof. a.ll-i nm‘m




pr. P. FORGACS (Budapest and Southamp

Dr. Y. FUJIMOTO (Bern):
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b 'Il'

&

rlnita temperatur

i 1853 #!1.5
'P. GODDARD ﬂnﬂ%‘t
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(b) snriel and courses given at n}ﬂ!*ﬂ!fil

Prof. 0. PENROSE (Heriot Iltt] Quantum Hnntt-ﬁ r
method and a mode
magnetic fluid. R

Prof. A. VERBEURE (Leuven): The Goldstone modes
spin-density waves. »

Frof. M. II!HI!I [Eronin:cn] (1) PFinite-eleme

alculation of phase-di

nf alloys.

s sy =5 PRl AR
{T} ‘Survey of var:

churaetcri:ntlapu.u!'

Dr. A. WIPF:

Dr. E. MULLER:



U(1) anomaly, phase shifts and the %-
{nvariant chiral anomalies

and index theorems. 2

TCHRAKIAN: Compactified generalized ?l-:—lllli
systems.

A complex anomaly.

NASH: (1)
(2) Global anomalies.

YONEYAMA: Constrained effective put-nﬁipl.

M. VANDYCK: Motions of tect*pirticla: in :o- ¢p
of :upar;rnvlts.

(d) -Othenghestures;on, aqnﬂpqg!a!&;&‘m b
pembers of  DLAS-STPZ~ Sl Rin {rmmﬂnm PR

vomrmd ddeaatd hEe
L. O'RAIFEARTAIGH: ﬁnp-rsrl-hninilllg .
at UCD, on 17 April. T R ;

sunéﬁm

‘at UCD, on 29 Hnr. PR E—

M. VANDYCK:  The MACSYMA language:
‘Applications, lﬁ-ﬂm.mpr school
~Mathematics, Miﬂ




5. ACTIVITIES OUTSIDE IRELAND

Professor McCONNELL attended a Meeting on 12 May, at
the University of Paris VI, of the Organizing Committee
of the Fourth European Molecular Liquids Group (EMLG)
conference; he visited the Dept. of Physics of the
University of Pavia on 24 June, for consultations: and
he attended Meetings of Committees of the EMLG at :
Cambridge from 22-24 September He attended the ;
Conference on "Rotational Dynamics of small and i
Macromolecules in Liquids™ at the ZIFP, Bielefeld, 21-23
April, the Conference on “collision Induced Phenomena and
Microdynamics of Liquids”, in Florence, 18-21 June, the
NOVA SPES International Symposium on “New Hope for
Security and Cooperation in Europe”, in Vienna, 19-20
September, and the 4th EMLG conference, on "Non-rigid
Molecular Liquids", in Cambridge 22-25 September.

! L
Professor O'RAIFEARTAIGH paid short visits in April
to Argonne Nat. Lab., Fermi-Lab., the University of
Illinois (Urbana), Notre Dame, and MIT. He attended the
conference on Symmetries in Physics, at the Un reristy of
Southern I1llinois, at Easter, and the Confe '
Differential Geometrical Methods in Math.Ph
Univ. of Clausthal, 28 July - 1 Aug. From
December (inclusive) he was on sabbatical le
Syracuse Univ., and paid short visits to Roche
(in October), City College NY (in November), ar
December) . i i Gl

L

Professor LEWIS attended
8-12 January. the Conf. on Larj
Applications, Oxford, 23-
Statistical Mechanics,
the Congres IAMP,
visited Heriot-Wa
‘September, Univ
Groningen 6-

Professor WIPF atte
Fields and Geometry, a
March, and the Conf. o

e

Quantum Field Theory, Si



15th Inter. Conf. on Diff. Geomet. Methods in Math.
Phys., Clausthal, 28 July - 1 August, and the Conf. on
Non-Perturbative Methods in Quantum Field Theory. Siofok
(Hungary) 1-7 September. He visited Univ. Warwick on 186
October, and Univ. Liverpool on 25 October. He went to
Marseille on leave of absence from 30 November for 6

months.

Dr. GORMAN went to Univ. Languedoc, lnntpuli;r;-fr--
11 November - 7 December, for research and discussions.

pr. MULLER visited Univ. Milan, and Univ. Ziirich in
in May-June, for research and discussions. He visited
the Univ. Ryensburg on 30 June, the Tech. Univ. Aachen onmn
1 July., and the Univ. Tibingen on 3 July. :

Dr. WILLIAMS attended the Rutherford High Energy
Lab.'s Annual Winter Meeting on 16-17 December. il i
Dr. BURZLAFP visited the Univ. of Kaise

22 January, 14-15 April, and 8-19 De er, al

Cambridge 12-14 February, and he atte

Conf. on Differential Geometrical Metho a t

Phys., Univ. of Clausthal, 28 July - 1 #F'ﬂ-,a~f
ceget DS Ea) L :

July. to work with R. Co

and he attended the IAMP Confere)

visited Univ. Kai ;

W. Miller-Kirste






Dr. HORVATHY:
Lectures: Monopole Geography, Warwick.
Monopole Instability, Liverpool.
The non-Abelian Bohm-Aharonov i!i.at.
reoie ol O v TR
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Prof. J. DUNWOODY (QUB): Deformation at the S
two adjoined finitely
stressed hyperelastic
spaces.

Mr. D. REYNOLDS (NIHED): An example of buﬁ-"n'
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Thermodynamic perturbation theory for an atom
with blackbody radiation. Phys. Rev. 34A (1986
2001-2006. T ] vl

G. W. Ford & J. T. Lewis: i ekl owy

sQuantum stochastic processes. Probability P | 4
statistical mechanics, and number theory, Adv. imn
Math. Supplemental Stud. v.9, pp.169- j;fji, :
Pr. 1986. ' B B
M. van den Berg, J. r:’ntﬁi-fﬂiul.-ﬁp="' B o T
apteetd a¥ 8 £ % MR
*0on the general theory of Bo
ation and the state ¢
.~ Helvetica p '
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Mr, H,P. Deasy held a Studentship at the Copernicus
Astronomy Centre, Warsaw from 1 March to 31 December,
following award of a UNESCO Copernicus l’-l'.l:ﬁlih:lp. B
Mr. Deasy was awarded the Ph.D. degree in mmmu
of Dublin, Trinity Oanqn n nﬂtubcr

e

and August.
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Asteroid ¢s : T. Eiang

Theoretical investigation of asteroid orbital
stability was continued. It is now apparemt (i) that the
application of Helleman's method of finding pﬂ'lﬂdln
orbits of asteroids may mot be superior to the traditional
method by "trial-and-error”; (ii) that the basic '
fourth-order differential equation for AP may be reduced
to one of third order depending on Iliﬁ.-lr nl.; 1

as time independent; (111) that, for a
or a fourth-order equation, the solution |
unstable in the mathematical n-lllnl

In a visit to %m n

concerned the gquest




Blue Compact Galaxies : B. McBreem (UCD),
P. Grimley (UCD), and T.P. Ray.

In July T.P. Ray and P.L. Grimley obtained t:t:n
images of blue compact galaxies with the Jacobus llptm
telescope on La Palma, continuing earlier work with the
UCD-DIAS CCD camera. Good photometric informatiom
was obtained and well-defined morphological features
were recorded on images with B.V.R. lﬂ!'ﬂ‘.l.mm
12 galaxies. It has been possible to 1IIHI :
on the UCD Args image-display system Iﬂ_l y ©
objects show signs of being the merger of '!_‘n'i’.

This is particularly so for MEN 31 176
Further observations are proposed fo WW'
merging processes as against | ssible jet

during galaxy formatiom.
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X-ray sources : P.C. Callanan, R.M. Redfern (UCG)

Using, in collaboration with the X-ray group at the . '
Cambridge University Institute of Astronomy, data received
from EXOSAT X-ray astronomy satellite of the European Space s
Agency, a total of 70 hours of observation have been
obtained on the X-ray source in the globular cluster M15 e
and the 'bursting' source 1704-32. For the M15 source, g
a time-analysis of the data has been completed and the B
spectral data have been modelled using standard blackbody i
and bremstrahlung components. Following possible discovery P
of the optical counterpart, the optical flux in UBV has el
been modelled on the basis that a star is being heated i
by X-rays from a collapsed companion. Observations with
the Isaac Newton Group telescopes on La Palma in August
were made in conjunction with P.A. Charles {m} and
T. Naylor (Oxford) and an orbital period of 8.5 hours was
deduced. It has also been investigated whether an
accretion disk corona could exist in the M15 source and in
a short published paper this possibility is shown to
explain many of the optical uﬂ!—mmluﬂ*m‘l
well as of other low-mass X-ray binaries. ‘Wb‘
started on a quantitative model for the op%m

S

The EXOSAT and mlul. data mw stars
has been investigated and in the case of the flare star
Ell--ﬁﬁmhmnldmmmqgm.ﬂl s
double X-ray flare. 5 -z B R Rl

N i B i



the Hubble units in cosmology, the e.s.u. and e.m.u.

‘of classical electromagnetism, and Planck's
'matural units'). These principles have been shown

always to result inm the removal of the m

representing physical constants when normalizal ion of

units takes place, and ‘conversion ratios al being
to equations when mixed units are used. The

confusion nnrdtl: mltlu:l
normalized units m lﬂﬂ:lltlll




The first allocaion was unprofitable due to adverse
weather, The fifth allocation involved use of the star
photometer with LSI computer built by the UCD Physics
Department, which had been tested in the January wvisit,
and it gave satisfactory records of "Rapid flux changes
and periodicities in Blazars", The other three allocations
receive mention in Section 2 above.

The Observatories Scientific Council established a
Large Telescope subcommittee to consider the case for
a future'large telescope' in the Canary Islands
complementing the Very Large Telescope project of the
European Southern Observatory in Chile (La Silla).

4 HISTORICAL ASTRONOMY P. A. Wayman

The remaining four chapters of the history of
Dunsink Observatory over 200 years were completed during
the year, S5, McEenna-Lawlor (Maynooth) contributed
material relevant to the period 1958-63 when M.A. Ellison
was Senior Professor. W. Stuart of Leixlip assisted with
the chapter concerning the clocks and the time service of
Dunsink Observatory, which was provided to the Dublim Port
and Docks Board and other users from 1874 to 1937,

F. A, Wayman investigated the electrical requirements of
the control system and incorporated a detailed account

of the system, not previously available. Publication up
to galley proof stage was reached by the end of the year.

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

The work of the laboratory during the year concerned
development of the SLED experiment equipment in conjunction
with the Cosmic Ray Section, with the Physies Department,
Maynooth, and with the Max Planck Institut f. Aeronomie
in Lindau, W, Germany.

The first versions of the wire-wrap laboratory
model of the digital electronics, the preliminary software,
and the check-out equipment were completed in February.
Tests in Budapest with the data processing unit were carried
out and various changes made. The design was finalized
in May and the designs of the ROM chips and printed
circuit boards were produced commercially. The first
engineering model was tested at Lindau in July and foumnd to
be acceptable after several modifications.
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A new instrument housing was designed for the
f1ight models at Lindau and improvements to the analog
electronics were carried out at Maynooth. Three sets
of flight model boards and components were constructed
in the clean room of the Microelectronics Laboratory
of Trinity College, made available by Prof. Whelan.

L
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T. P. Ray, 'The remarkable nebula of PV Cep’

P. A. Wayman, "The Dunsink time service clock control
from 1874°

R. M. Redfern "Real-time image sharpening’

Professor W.I. Axford (Max Planck Institute, Lindau)
gave a Statutory Public Lecture "Spacecraft Observations
of Halley's Comet"” in Trinity College, Dublin, om 15th April,

T. Eiang visited the People’'s Republic of China during
August and September, givinmg lectures at the Centre for
Astrophysics, University of Science & Technology of China,
Hefei, Anhui Province, 1-6 September. He also attended
IAU Symposium No. 124, 'Observational Cosmology in Beijing,
25-30 August.

P. A. Wayman attended the Halley Encounter Invitation
at the European Space Operational Centre, Darmstadt
on 13th March, and IAU Symposium No, 122 "Circumstellar
Matter' at Heidelberg, 23-27 June. He was Chairman of a
private meeting arranged by Dr. P. Moore in London om
6 June to discuss the proposal to move the Royal Greenwich
Observatory from Herstmonceux Castle,

I. Elliott attended meetings of the La Palma Users
Group on 5 Feb, 23 June and 21 Nov., a meeting on
Astronomical Data Networks, Strasbourg, 29-30 May,

IAU Symposium No. 123, 'Advances in Helio-and Astero-
Seismology"' in Aarhus, Denmark, 7-11 July, and an educational
conference 'GIREP 1986' in Copenhagen, 18-23 August.

He contributed to a seminar on Interactive Video at NIHE,
Dublin in March,

T.P. Ray attended IAU Symposium No.122 "Circumstellar
Matter" Heidelberg, in June and the IAU Regional Astronomy
Meeting in Leicester in September.

B VISITORS

The President of Ireland, Dr. Patrick Hillery, paid
an official visit to Dunsink Observatory on 3rd December 1986
as part of his visit to the Dublin Institute for Advanced
Studies. At Dunsink he presented to the Institute for
display items he had received during overseas visits,
namely a reproduction of a Spanish Astrolabe originating
at the Royal Inauguration of the Canary Islands Observatories
in 1985 and a model of the Giotto spacecraft that was

presented by the European Space Agency during a visit of Heads
of State to Darmstadt in 1986.




Fourteen Public Open Nights were held during
year and visitors included the joint meeting of the
loyal Meteorological Society and the Irish Meteorolc
Society on 10 July and from the Irish Horolc
on 4th October. - e . ;
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I. Elliott :

"A specification for an interactive
Proc. GIREP Conference, ESA SP-253, pp.

"The Irish Academic Network", .
Strasbourg, No. 31, pp H—ﬂ. 1986,
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D. O'Sullivan contioued as a member of the editorial

board of Nuclear Tracks and Radiation Measurements. A. Thompson
completed a four year term of office as Ireland’s representative
on the Council of the European Physical Society.

2 RESEARCH WORE

2.1 Experimental Space Physics

2.1.1 The Ultra Heavy Cosmic Ray Experiment (LDEF Mission)

A. Thompson, D, 0'Sullivan, J. Daly and C, Domingo
with V. Domingo (ESTEC) and E.-P. Wenzel (ESTEC)

The NASA Long Duration Exposure Facility (LDEF) carrying
the DIAS-ESTEC Ultra Heavy Cosmic Ray Experiment (UHCRE)
hardware, remained in Earth orbit during the year.

Following the space shuttle "Challenger" disaster on

28 January 1986, the shuttle fleet was grounded, pending
modification of the solid rocket boosters. Eventually, in
October 1986, NASA produced a new shuttle manifest which
included LDEF retrieval, although many other payloads were
cancelled. Retrieval is now planned for Mission 51 (Space
Shuttle Atlantis) which is scheduled for launch on

15 November 1990. The extension of the exposure duration from
approximately one year to more than six years will enable a
greatly enhanced scientific yield to be ocbtained. In
particular, it is anticipated that about 1200 cosmic ray nuclei
with Z> 65 will be recorded, including 16 + 8 actinides.

Thus, the UHCRE may represent the only possibility of

obtaining a significant sample of actinides for the next
decade or so,.

In July 1986, the NASA Langley Research Center completed
a new thermal analysis of the LDEF, including the UHCRE
hardware, for a 6.5 year period in orbit. This analysis
incorporated new information on, inter alia, silvered teflon
degradation, available due to the Solar Max Repair Mission,
which was performed after LDEF deployment., The new analysis
indicates a thermal profile for the extended exposure which
is actually more favourable to the UHCRE than the pre-flight

extimates for the originally planned exposure of approximately
oneé year,
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A program of detector response studies, related to
the UHCRE exposure, continued during the year (see below).

2.1.2. The Heavy Nucleus Collector Experiment

D. 0'Sullivan and A. Thompson with J.H, Adann_jHRL}
J.F. Ormes (GSFC), P.B. Price (Berkeley), G. Tarle (Michigan),
C.J. Waddington (Minnesota) and J.P. Wefel (Louisiana).

In response to the changed circumstances resulting from
the Challenger space shuttle disaster, in particular the
cancellation of Strategic Defence Initiative interest in a
second LDEF mission (LDEF re-flight), the Heavy Nucleus
Collector (HNC) Science Steering Committee decided to recommend
radical modifications which would minimise launch delay while
avoiding any compromise of HNC status as a NASA approved
experiment.

Briefly, agreement was reached on a mew approach which
involves dispensing with the re-flown LDEF and substituting
a modular or folding "spacecraft" which is assembled in orbit
and which is dedicated entirely to the HNC experiment. Thus
by occupying a much smaller proportion of the shuttle
payload bay, by being lighter and by being decoupled from
other interests, the probability of a short term flight
opportunity would be greatly increased, After consideration of
various proposals from several NASA centers it was decided
to opt for a folding dual disc configuration, derived from
a Goddard Space Flight Center design, with double sided
horizontal viewing and gravity gradient stabilisation. This
configuration will involve 16 double-sided experiment trays
in a six year mission at 28.5 degrees orbital inclimation.
The new approach necessitates redesign and rebuilding of some
of the experiment hardware. The NASA Office of Space Science
and Applications (0OSSA), Astrophysics Division, has agreed to
the provision of the extra finance necessary to implement these
extensive changes. However, the HNC experiment does not,
at present (31 December 1986) have a launch schedule.
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2.1.3 The Energetic Particle Analyser Experiment (Glotto Mission)

A. Thompscn and D, 0'Sullivan with §, McKenna-Lawlor(SPCM),
E. Kirsch (MPAe) and K.-P Wenzel (ESTEC).

Construction of the Giotto Science Center and Giotto
PR/Media Center at ESOC (the European Space Operations Center,
Darmstadt) was completed during January, enabling the Energetic
Particle Analyser (EPA) experiment ground support equipment
(EGSE) to be established and tested in its final configurationmn
for the Giotto spacecraft's encounter with Comet Halley
{one set of EPA EGSE in the Giotto EGSE Center ; a second
set, with back up units, in the Giotto Science Center).

Using archived data, two Giotto Halley Encounter simulations
were carried out, at the end of January, for all tem Gilotto
experiments simultaneously.

The EPA instrument, which had been switched off since
20 December 1985 (see Annual Report for 1985), was switched
on again during a Giotto telemetry pass on 2-3 February 1986,
and successfully tested in all real-time operation modes.
During February, two full-scale Giotto Halley Encounter
rehearsals took place and several major sclar events were
observed by EPA. Some further, last minute, improvements
in the EPA EGSE real-time analysis software were carried
out by the end of February.

Final decisions for the Encounter period were made at
a series of Giotto SWT meetings, EPA team meetings, and
ESOC operations briefing/debriefing meetings in early March,
The final Encounter rehearsal was held onm 10-11 March and
the final operations briefing was completed at 17:00 UT on
13 March. Continucus (24 hour) Giotto telemetry contact was
maintained for the period 10-15 March. The Halley Encounter
climax, the closest approach (CA) , occured a few minutes
after midnight on 13/14 March (00:03:02 UT on 14 March 1986)
at 600 km from the cometary nucleus., The telemetry distance
to Earth was about 1.5 x Iﬂﬂ km and the relative fly-by
velocity about 68 km/sec. Spacecraft outation induced by
cometary dust impact (maximum 1.8 degrees) resulted in
temporary loss of telemetry at CA. Dust impact also disabled
several experiments and damaged a pumber of Giotto sub-systems.
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KEowever, EPA continued to operate without any

problems until the experiments were switched-off on 15 March
at 03:00 UT approximately. During the Encounter period, a
total of about 7 megabytes of energetic particle data from EPA
and a further 48 megabytes of EPA associated data were
recorded, The initial EPA results and graphics from the
Encounter period up to 8:00 UT on 14 March were presented at
the Giotto Halley Encounter Press Conference in ESOC at
approximately 14:00 UT on 14 March. Giotto Encounter material
was screened by 56 television companies from 37 countries.

The first energetic cometary ions to be detected by EPA
were observed at approximately 18:00 UT on 12 March, when
Giotto was about 7.5 x 10% km before CA, and particle fluxes
were still strongly enhanced when EPA was switched off at
about 6.75 x 10° km beyond CA. The inward crossing of the
bow shock occurred at 19:40 UT on 13 March, at a distance of
approximately 1.1 x 10°% km from CA. Overall, a very complex
energetic ion and electron environment, which appeared to be
structured in distinct regions, was observed. Energies,
intensities and directions fluctuated considerably over short
time intervals, but a major result was the detection, over
extended intervals, of significant fluxes of iomns with
energies in the MeV region. Conventional acceleration
mechanisms, such as the solar wind pick-up process, are
inadequate to explain such high energies.

After the Encounter period the Giotto spacecraft was
commanded into an Earth return orbit. All Giotto omboard
systems were switched off on 2 April, leaving the spacecraft
in hibernation. Giotto will return to the wvicinity of Earth
in July 1980, providing the option of re-targeting for a
second mission to another comet,

The first journal publication of initial EPA results was
in a special Comet Halley edition of Nature which appeared on
the same day (15 March 1986) as a major Giotto post-Encounter
press conference and presentation of results at the European
Space Agency headquarters in Paris., Work on the EPA Encounter-
phase data and Cruise-phase data continued during the rest of
the year. The two sets of EPA microcomputer-based EGSE were
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shipped to DIAS after Encounter and have proved to be very
affective, on "replay” mode, for preliminary analysis,
as envisaged when the software was configured.

2.1.4 The Solar Low Energy Detector Experiment (Phobos Mission)

B. Jordan, D. O0'Sullivan and A. Thompson with
8. McKenna-Lawloer (SPCM), M. Martin (SPCM), E. Eeppler(MPAe)
E. Kirsch (MPAe) and A.K. Richter (MPAe).

A wire-wrap model of the Solar Low Energy Detector (SLED)
instrument and preliminary onboard software were completed
in January and brought to KFKI, Budapest, in February for
preliminary tests. Interfacing of this model with the
ESTER data processing unit (DPU) was carried out satisfactorily
although some potential hardware and software problems were
identified, The SLED design was finalised in May and contracts
were awarded to ACL, Limerick, for printed circuit boards and
to Flattery Engineering, Dublin, for instrument housing.
Read Only memory chips, with software, were prepared by Trim
Electronics, Co. Meath.

The SLED engineering model was completed in July and
underwent thermal-vacuum and vibration tests at MPAe, Lindau.
Some mechanical and thermal problems became apparent and an
unacceptable noise level was observed in the analogue
electronics. However, despite these difficulties, the
engineering model was integrated with the ESTER Complex in KFKI
and was shipped to IKI, Moscow, for long term testing.

Construction of the two SLED flight models was started im
September and some modifications were made to the origimal
design following the experience gained from the earlier tests,
A contract for flight model instrument housing was awarded to
Presco Tocl and Die Co., Dublin, and some alterations were
made to the printed circuit board design along with some
minor software changes. Some of the printed circuit boards
for the digital electronics were assembled in the clean room
of the Microelectronics Laboratory at TCD. An improved versiom
of the cleck-out equipment was also produced at this stage.

The first SLED flight model was completed by mid-December
and preliminary tests proved satisfactory. Construction of
the second flight model continued to the end of the year.
Thermal-vacuum tests and vibration tests were scheduled for

e ——
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both instruments in January/February 1987 at MPAe and
ESTEC, before shipment to KFKI for integration with the two

ESTER Complex flight models.
2.2 Nuclear Tracks
2.3.1 ic Monopole Search
D. 0'Sullivan and A, Thompson

Following the revival of interest in magnetic monopoles
in the mid nineteen seventies a large array of Lexan
polycarbonate was deployed at ground level by the Cosmic lnr
Section in 1976. Stacks comprised of six sheets of the polymer
and amounting to a total collecting area of ¥~ 93 m
placed in the attic of Dunsink Observatory and in No. i
Merrion Square, The objective of the experiment nﬂtn ﬁhﬁt oy

8o = ©/2x where e is the elect
fine structure constant. E !
produced by such particles Mm

sensitivity of Lexan was sufficien
of a monopole for values ntﬁ‘ "'5

ad Bebrewx B
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During March, six solid state nuclear track detector
stacks (two Cronar polyester, one Rodyne-P polycarbonate
and three Lexan polycarbonate) were assembled and prepared
for a new series of exposures to beams of ultra heavy ioms
at the Lawrence Berkeley Bevalac. The detector elements
employed were flight spares from both the Heavy Nucleus
Collector Experiment and the Ultra Heavy Cosmic Ray Experiment.
During April, the exposures were successfully implemented
using beams of lanthanum, gold and uranium nuclei with
energies of 0.75, 1.02 and 0.93 GeV/N respectively. .Ona set
of exposures was made with detector elements at - T8 C,
the remainder were made at + 18°C. A total of 30 independent
exposures were carried out, the stopping power of the stacks
being sufficient to bring the ion beams to rest in each case.
After return to Dublin, multiple batches of exposed detector
elements were stored in controlled environments at temperatures
of -70, -18, 3, 25, 37, and 45 C,

The exposures had two major objectives; (a) the
investigation of the registration temperature effect (RTE)
in polyester and an extension of the DIAS work on the RTE
in polycarbonate, (b) the first stage of a comprehensive
study of latent track intensification (LTI) and fading (LTF)
in polycarbonate and polyester, based on dedicated exposures
and re-exposures, This work requires individual treatment
for about 2 x 103 detector elements. A programme was set
up to monitor and implement the many time dependent steps of
etching, measurement and analysis through the remainder of
the year and beyond. Processing of the first batch of
detector elements began in May. The plan continued during
the year and the programme was on schedule at the end of the
Vear.

2,2.3 HNuclear Track Detector Response Studies (Part 2)

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

C. Baixeras (UAB), F. Fernandez (UAB) and A. Vidal-Quadras
(UAB) .

23 A new programme of collaboration with the Universidad
Autonoma de Barcelona began early in the year. Using
pre-existing irradiated detector elements (i.e. non-dedicated
exposures) the variation of signal strength with latent
track storage time at -25°C and at +3°C was investigated,

The detector polymer was Tuffak polycarbonate and the ionm
beams employed (LBL Bevalac exposures, August 1984) were
xenon (873 MeV/N), holmium (B850MeV/N), gold (998 MeV/N)




- 70 -

and uranium (945 MeV/N). Etching, measurement and
analysis continued till the end of the year and covered
latent track storage times from about 30 days to about

800 days.

The results, to date, are consistent with a
temperature dependent, conventional, significant short
term (< 30 days) latent track intensification and incomsistent
with a significant long term (> 100 days) intensification,

2.3, Particle A 1

L. O'C Drury and P, Duffy with H.J. Voelk and
W. Markiewicz (MPIK, Heidelberg)

The question of whether the conventional diffusive
shock acceleration mechanism could operate at perpendicular
or highly oblique shocks was considered. It was concluded
that if the scattering is sufficiently stromg to keep the
particle distributions close to isotropy, then the mechanism
does operate and the same spectrum is obtained as in the
conventional theory for parallel shocks. The time scales
will be shorter than in the parallel case, but this will
not lead to higher maximum energies because of the increased
importance of geometric losses. The result is interesting
in that it demonstrates the universality of the diffusive
acceleration mechanism; it has also resulted in the
discovery of a significant technical simplification in the
theory of oblique shocks.

The implications of the reaction effects
expected from particle acceleration for the dynamical
evolution of supernova remnants were studied as part of a
continuing collaboration with the theory group at the Max-
Planck-Institut fuer Kernphysik in Heidelberg, Germany.
The approach adopted has been to comstruct systems of coupled
ordinary differential equations which model the development
of the remnant and incorporate the physical processes thought
to be important. These systems can be easily solved
numerically and the solutions investigated for sensitivity
to the model assumptions.

The relative importance of systematic and stochastic
terms in classical Fermi acceleration is being investigated.
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The -:pcrll-ntll eqnip-nt for mlﬂr ‘track detector

processing, scanning and measurement, was nﬂ.ltul-d and
used throughout the year.
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Working visits were made to the following centres i
mmﬂthmﬂwﬂ_'ﬂymﬂn:

KFKI, Budapest (9-11 Juu-rﬂ A. nuﬂnd‘ i
parmstadt (29 January - 3 !-m} D. a'llull:lnl
nuut-dt {10—15 February) A. m n.ol

virginia, USA (26 February 2




§. McKenna-Lawlor, E. Kirsch, D.0'Sullivan, A. Thompson and

lo_?- lll.lll.
Energetic Ions in the Environment of Comet Halley.
Nature, 321, 347-349 (1986).

© E. Kirsch, S. McKenna-Lawlor, A. Thompsor
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'F. M. Neubauer.
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The following publications, listed in the 1985 Annual
Report, have been updated and republished during 1986,
as follows: M s

A. Mm. n:q‘mﬂﬂ “‘ -_hc'nr_: 'mﬁmr;_f'

The Ionisation Dependence of the Registratio:
Effect in Solid State Nuclear Track

Tracks and Radiation Measurements, 12, 39
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RESEARCH WORKE

(a) Gravity

The fieldwork was continued in counties Cavan,
Leitrim and Lomgford and the data processed for publication
of sheet 13 of the 1:126 720 scale map.

(b) Geodesy

In collaboration with members of the Department
of Forestry and Hempenstall Surveys the distance from
Dunsink to Skreen Church Tower trigonometrical stations
was measured in three links using a laser distance meter,
The results were satisfactory and agreed within a few
parts per million with those deduced from satellite
observations.

Preliminary observations by F. Prendergast of
the College of Technology were taken for azimuth
determinations.

{(e) Meteorclogy

Routine observations of the meteorological elements
were continued throughout the year, autographic records
tabulated and results published. The normals for
temperature, rainfall and sunshine for the station computed
for the thirty years 1951-1980 were prepared for
publication. There is a steady demand from scientific
and commercial interests in the results.

(d) Palaeomagnetism

Detailed rock magnetic experiments, including
isothermal and anhysteretic remanence experiments
on Post-Glacial lake sediments from Denmark were
performed at the Geophysics Department, University of
Edinburgh. The results confirmed that the main magnetic
mineral in the sediments was fine grained, probably
pseudo-single domain size, magnetite, as expected from
the results of the alternating field demagnetisation of
the natural remanence. A small fraction of the isothermal
remanence is not saturated until fields of greater than
about 0,4 - 0.6 T and this may mean that another magnetic
mineral alsc contributes to the induced remanences,
although not to the natural remanence.




e) Workshop
The DIAS seismic stations were further developed

for the European Gootraverse experiment. All the stations

now record on small cassette nmﬂhﬂ and the !,:I.uti_ar

compensation and time channels

Better programmable switching 1s now @ _

of the stations can now be pm;r_d up to one

21 stations were Teady for the experiment. T

spare station over the 20 we ‘had M‘,‘ "

playback equipment was part of a multipurpose syst _ .
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g) Explosion Seismology
(i) CELTIC CROSS . k i
e

In the summer of 1986 a seismic programme was carried
out using a shot-point in central Ireland, Four profiles
radiated from the shot-point and served to 1.-||rrn'l ‘the f
coverage in the middle of the 1982 line (ICSSP) and cne b
of the COOLE lines (line 1 on the map im the 1985 Annual
Report). About 30 recorders from DIAS and the University :
of Earlsruhe were used in an experiment that lasted five

days.
(11) EUROPEAN GEOTRAVERSE

In the autumn of 1986 the Geophysics Section toock part
in the central section of the Eurcpean Geotraverse (roughly
from Genoa in Northern Italy to Kiel on the southern shores
of the Baltic). Funded by an EEC contract, groups from DIAS,
the UK, and France brought nearly 70 stations (20 of them
Irish) to work on the 1300 km pro:ﬂla in IMW‘I:
which involved teams from Denmark, Finland, Germany, Italy,
Spain, Sweden and Switzerland as well. In addition ‘to the
main profile, fans and subsidiary profiles were recorded
in northern Italy to get three dimensional I.mtl.nn lnr
the most complex part nf the t‘nnm. The

in Fig. 1.

~ Two weeks ﬁﬂhﬂr
member, Chris Bean, trav ;
final preparations at Mun- it
provision of maps, time-tables, M'm
100 field recording and shot- 5 W

job and had to be wmw :

for _tli_lh _wrk was in Karls “ﬂ-

My
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MARS and Irish stations. A lot of the profile was in

German speaking areas and having one German member in each party
helped to minimise language problems in the field.

Two of the other DIAS operators worked together and used the
DIAS van. The electronics engineer, G. Wallace, joined

the HQ staff and formed an emergency repair team with one

of the Karlsruhe engineers. Many of the tapes used by the DIAS
stations during the EGT were purchased omn bulk order by
Karlsruhe who bought the tapes for most of the participants

as these were cheaper than any which could have been obtained
{n Ireland. This also meant that preliminary tape-labelling
could be carried out by the HQ before distribution of

tapes and instructiomns at the beginning of the field work.

There were very few problems with the stations during
the experiment. Most of those that did occur surfaced
early on and were easily corrected. There were some
problems with weak radio time signals at some of the sites in
valleys among the high mountains encountered in Italy and
Switzerland. All the DIAS stations had receivers for both DCF
(77.5 KHz, FRG) and (80 KHz, GB) and it was almost always
possible to get am acceptable time-signal from one or the other,
A reliable internal time reference is obviously desirable in
these circumstances and it is intended to incorporate an
internal clock into the DIAS statioms. As they are small it
may then be feasible to bury them completely and make them
even more unobstrusive. During the experiment, one of the
stations was stolen so it was fortunate that we brought one
more that the promised 20. It was also fortunate that the
most expensive item, the seismometer, was not disturbed.
Its escape may have been due to the fact that it was buried.
This increases interest in the idea that stations might be
buried completely.

All the DIAS recorded tapes were taken back to Dublin
after the experiment finished in early October. When the
source details became available, 4-minute segments of each
were transferred to simulated Geostore library tapes. These
had an apparent speed-up factor of temn with respect to the
Geostore time-code. This then allowed us to use the standard
Geostore digitising system in the BGS Seismology Unit in
Edinburgh to digitise the DIAS data at approximately 500
samples per second. B. Jacob and K. Bolster did this work in
early December. When the digital data was brought back to
Dublin, C. Horan began the demultiplexing and resampling process
to generate a set of digital records at a uniform sampling
rate of 400 sps. This will make it easier to merge the data
with MARS records from other groups involved in the project.



T

This contract enabled the Irish/British/French group
to make a very large and =ignificant contribution to the
highly successful seismic profile along the Central part of
the European Geotraverse. The scale of our impact in the
proceedings may be judged by the fact that of the 150 statioms
which operated along the whole line from the Mediterranean
to the Baltic, the group provided almost 70 (70 more stations
worked only in Northern Italy in the first part of the
experiment). If we had not been able to take part the
scientific returns would have been much poorer, the detail
less, and the output from the shot points would have been
used to less advantage. The pattern of the experiment would
have been significantly different.

h) Geotwin

EEC Stimulation Programme Contract with University of
Karlsruhe to develop seismic inversion technigues.

This work began on the lst of January 1986 and is
scheduled to last for about three years. Two reports have
been written covering the activities of the first year.

There has been steady progress in both Institutes during
the year with visits by C. Bean, T. Blake and B. Jacob to
Karlsruhe and return visits by five of the Earlsruhe staff.
There has been an exchange of computer programmes and
experience has been gained in running and getting to know what
is available.

The work can be broadly grouped under four different
headings in both the Geophysics Sectiom {DIAS) and the
Geophysikalisches Institut of University of Karlsruhe (GEOK).

(i) Signal Enhancement

Program development at GEOK and DIAS has concentrated
on signal enhancement. Later arrivals on a seismogram
inevitably suffer from poor signal-to-noise ratios. 5 and
converted phases - particularly important in our programme -
therefore need treatment both before and during interpretation.

Various approaches to this problem have been investigated.
These include differentiation by spectral difference,
polarization analysis, and non-linear stacking.




(11) Synthetic seis

Reflectivity
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Ray tracing Programs.

C. Bean spent a considerable amount of time transferring
programs from the §130 to the MV2000 in DIAS, and in
implementing the ray-tracing prograzm from GEOK on the
MV2000. The ray-tracing program, which also generates
s ynthetic selsmograms based on ray theory, 1s now running
at DIAS.

The ray method is also a useful tool for investigating
the effects of anisotropy and inhomogeneity on the
propagation of high frequency elastic waves (Gajewski, 1985).
A computer coda, based on the ray method, has been developed
by D. Gajewski (GEOK) to compute synthetic seismograms for
three dimensional laterally inhomogeneous media, composed
of isotropic and anisotropic inhomogeneous layers. General
anisotropy may be included. Rays and travel times are
evaluated by numerical integration of the corresponding
ray tracing equations. If a sufficiently dense system
of ray termination points covers a region on the surface of the
model, synthetic seismograms can be computed for receivers
along arbitrary profiles, fans, and arrays.

(iii) Modelling

Data sets from many different sources have been
used for modelling tests. These include data from South
Germany, Jordan and the COOLE programme (onshore and offshore
Ireland). The last is particularly important as the
application of our methods to Irish data is a central feature
of the contract. Since 1982 the amount of seismic refraction
data has increased enormously.

iv) Marine Surveys

During the COOLE project a detailed gravity and magnetic
field survey was performed in two grid patterns, as described
in the 1985 Annual Report, over a total of more tham 10000 km* ,
off the coasts of West Cork, Kerry and Clare. Considerable
progress was made in the reduction and interpretation of
this very large data set. The largest effort went into the
derivation of the positions and true speed of the ship from
the various navigational methods on board the R.S. VALDIVIA:
these were DECCA, LORAN-C and Satellite Navigation (MAGNAVOX)
as well as optical sightings and radar bearings where possible.



There are problems with Decca in this section of Irish
waters, particularly off the coast of Kerry, and in
this region satellite navigation was the most reliable
and accurate method of position. Interpolation between

the satellite "fixes" was pertformed with the aid of Loran-C,

which was found to give surprisingly consistent results.
For the northern grid Decca gave consistent and accurate

results.

The marine gravity data were Mm the DIAS

land gravity data for the S.W. region and the whole data
gridded and smoothed to produce a computer-drawn Bouguer
Anomaly map for the area. "R

TN L

The gravity field mimtu,mmamm

BOUGUER anomaly area of Kerry thought to be caused by a
granitic body.

magnetic data but this is not yet complete.

.'!p' .
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a) Conferences ! o I
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A.W.B. Jacob, T. Murphy and P.W. Readman attended the

10th United Kingdom Geophysical Assembly in Glasgow,

April 7-9. et v P i
L

A.W.B. Jacob attended a meeting of the Royal Soci
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