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President Hillery visited the School on H- ec »
1 nuc-lhr Professor J. R. McConnell was awarded
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Méirin Nic Dhonnchadha, Bette &iw mm w‘l:. .
Lisa Bitel (from 1 January to 30 June); Gerald Manning
(from 12 March to 31 August); l:nhn"a Etchingham, - |
Kevin Walsh; Androw Breesze, James Galvin, Colin Ireland =

Maire N{ Ih-nnm :ﬂh-m Ublich (from 1 October).
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auspices of Unesco. The eight experts who participated
were from Ireland, West Germany, Hungary, Great ’tﬂ".nr
and Franee, He spent three weeks (20 October fovenb
as Visiting Professor at the Department of Celtic,
Harvard University. Sece also §§ 3, 6, 9 (c), (o).

of a section on pmonﬂ mmull
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Rolf Baumgarten finalized work on the ‘H_b_l_!_ﬂ[

s stics and Literature 1042-71 which was
published in March. He worked on early Irish syntax l.lll-'ul
an early recension of In Lebor Gabdla. While in Germany
in December he examined and described an Irish manuscript
containing & later recension 'An Leabhar Gabhdla, compiled
and written by Michedl 6 ma"';mp:, ‘which was in the Mnl-
of a grand-niece of Eumo Meyer in Berlin. mm
was subsequently purchased by the Royal Irish Academy.
An article eatitled 'D. A, Binchy: a bibliography' was

e also

m-ptﬂ for ﬂcﬂmm iuu_iag* S
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Mair{n N{ Dhonnchadha worked on the conveyance of -
property and rights by charter and other writtem documents
mdﬂdmmlwmtumrmturn_m
of Ciin Adomniin. An article entitled 'Imailt "Fos
Fosterling"' was accepted for publication im. M_El I
also §§ 6, 9 (e). = -

5 y

Bette-Jane Crigger mt:l.md research on con

social indentity in early Irish law mmm_ng,__ I
hu'ml introduction and mﬂnn:mntu for u-ﬂﬁqﬂ

on mhiuﬂuﬂ mupi' *in nr:lq lﬂ:ml
:l.l h be lﬂtﬂ to TCD.

Dathd which was accepted for mﬂ‘.
worked on a linguistic
See also § 9 &)
e i b -15. ‘-Hr
mmmutm-ﬂ?'
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Colin Ireland began I'--rch-“‘ Sranncip

edition of the Brfathra Flainn Pfna and Sembrfathra Pithail thail.

uiire N{ Mhaonaigh transcribed and studied the text
laibh from the TCD ms. and worked

for Mﬁlﬂm i'w,gi_i_ﬁ
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6. EXTERNAL ACTIVITIES

Professor Brian O Cufv attended the 18th Annual
Conference of the Council for Names Studies in Great Britain
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 Hanes Cymru' ('The notion of
the unity of land and people in Welsh history') to
Cymdeithas Owain Cyfeiliog, in Wrexham, Wales,
Also in March he lectured on 'Placenames and
Irish Tradition: ‘Places, Pilgrimages and w
Congress of the American Committee for Celtic St
Ottawa, and took part im a symposium on
Christianity in early Ireland' at St
He lectured on 'La Traduction des é&pc
irlandais' during a Table Ronde, 'Tri
au Moyen Age', organized by the :luiitu
dm:tutrtdu mum-. on 26
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(b) Books published by the Institute

- Fasc. IX compiled by Nessa
pp. iv + 97, €15
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GENERAL

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

Professor McConnell was qngpied the Boyle Medal of
the Royal publin Society on 1 December. '

3. RESEARCH AND STUDY
Primary areas -

{a) Theorel !_'v.=_ll_|.1 ;
;pqnt;qgnna'#yi:ntn;.hgaﬁ
breaking by monopoles (w

Balachandran). and apomal !
(with R. Musto. A. wipf, and P.

theorems
boundar
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pr. Muller studied the use GI_QIUI!n!pﬁjntigli:tﬂt
the interaction of matter and electromagnetic, in
particular the derivation of a covariant formula
the coupling of pirac field and electromagnetic f
He completed work on the thermodynamic limit of t
boson gas for fixed mean energy density, and began
preparations of computations using REDUCE.

professor Lewis continued his research on the quantum

Langevin equation (with Prof. Ford and Prof. R. F.
0'Connell). — e g oy

‘Secondary areas - . . e

T ] &

‘algebra
AR L



'h:‘rlna.ll! point of a o
ensional Iuaﬂdu_ n space, proving “‘%‘.E@i i
- ..u.u.f
Dr. Goldsmith studied the applications of com-
binatorial principles from logic to problems in Abelfe
pnﬁpuludulﬂ ‘and udn:urphin algebras.
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6. M. 0 IIII!!I I D. H. TCHRAKIAN:
s in n‘ll' .




L. O'RAIFEARTAIGH: The super-
' the Inirlu-i‘ni lﬂal;m
‘and some lpplt#l}lnlr-.“

J. MCCONNELL: .sahmﬂjnnr ‘s non-
linear optics.
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A. WIPF: The U(1) anomaly. phase shifts and the 9

invariant chiral anom
‘and index theorems.

D. TCHRAKIAN: Compactified generalized Yang-Mills

systems .

C. NASH: (1) A complex amosaly.
(2) Global anomalies.

H. YONEYAMA: Constrained effective potential.

of super

(d) Other lectures or se 7
members of DIAS-STP:

L. O'RAIFEARTAIGH: Supersymmet:
at ucp, on 17 April.




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) |
he visited the Dept. of Physics of the

Conference;

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 )

Macromolecules in Liquids® at the 2IP, Bielefeld, 21-23
April, the Conference on “Collision Indaggﬂ_rhghq-hg;?tnj
Microdynamics of Liquids”, in quraneu._1;-21_Jiﬁj_.tﬁi"
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.
. an

Professor O'RAIFEARTAI
to Argonne Nat. Lab., Fers
1l1linois (Urbana), Notre D
Conference on Symmetries
Southern Il1linois, at Easter, ar
Differential Geometrical Methods
Univ. of Clausthal, 28 July - 1 Aug.
December (inclusive) he was on sabb:
Syracuse Univ., and paid short visits
(in October), City College NY (in Now
December) . | - |




15th Inter. Conf. on Diff. Geomet. Methods in Math.
Phys., Clausthal, 28 July - 1 August, and the Conf. on
Non-Perturbative Methods in Quantus Field Theory, Siofok
(Hungary) 1-7 September. He visited Univ. Warwick on 16
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 Uniwv. Languedoc, Hqgjitlji;yhfggu
11 November - 7 December, for research and discusslons.

Dr. MULLER visited Univ. Milan, and Univ. Zu L
in May-June, for research and discussions. He ited
the Univ. Ryensburg on 30 June, the Tech. Univ. Aachen on
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.

_ Dr. BURZLAFF visited the Unis
22 January, 14-15 April. and B-1¢
Cambridge 12-14 February. and h
Conf. on Differential Geomet
Phys., Univ. of Clausthal, 2
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Prof. J. DUNWOODY (QUB): Deformation at th
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ed with an asterisk .iu!u _Ilii_i_i- recorded

ss in previous reports.
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G. W. Ford, J. T. Lewis. & R. F. 0'Conne

Stark shifts due to black-body r
Phys. B: At. & Mol. Phys. 19 (1988

Thermodynamic perturbation theory for an atom
‘with blackbody radiation. Phys. Rev. gjt ﬂ#&*ﬁim

2001- -2006. inge— Leil)
G. W. Ford & J. T. Lewis:

*Quantum stochastic P!#ﬂ.ll.lﬁf_,;J b
statistical ‘mechanics nd numbe
Math. Snpplltnntiﬂcﬁtu_. .

Pr. 1986.




Musto, L. O'Raifeartaigh. & A. Wipf:
The U(1)-snomaly. the non-compact index
‘and the (supersymmetric) BA-« =ut', E
Lett. 175B(1986), 433-438.

W. Wipf:

*Tunnel determinants. ltnllu t!'h:nm :
‘24-44. et L
pr*T i
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A. Chakrabarti & D. H. Tchrakian:

*A compactification of, and instantons in

dimensional gravity.  Phys. igett 2
187-191. 3 .

p. 6 _ﬁi:.; T. R. '3'h?i‘_Fi'.- . D, H. Tﬁki‘lk : ‘-I!-,j

~dusl monopo]
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ellan Aharonov-Bohm effect.
. 407-414. '




. Goldsmith:
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J. McInerney & n Heffernan:

Optical bistability in semiconductor injection
lasers. IEE Proc. J - Optoelect ;

~J. M. Golden & G. A. C. Graham:
g, it i = * wulNe iy
The transien s 3

moving load
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Mr, H.P, Deasy held a Studentship at the Copernic
Astronomy Centre, 'llrm!‘ﬂllllrﬁh tnilmﬂ"

[ .
‘Mr. Dilljrl:lﬂl‘dld tb‘il’ﬂ -mmmmwm
‘of Dublin, ntuﬂ; Ennm in tlutm




Asteroid Dynamics : T. Kiang
Theoretical 1muuntm of ntcuu mm

stability was continued. It is now lppl.‘l.'n:l :(&i ﬂllt- the
application of Helleman's method of finding periodi

orbits of asteroids may not be superior to the traditional
method by "trial-and-error”; (11) that the basic
fourth-order differential equation. :Enrﬂ may be reduced
to one of third order mqmmmq]';mnm
variation in the Hamiltonian function can be r
as time independent; (111) th:l:, tﬂfg '
or a fourth-order equation, _ﬁt ﬁl_igl ©

untm:vl in the nth-nﬂm

m@-&_ I1¢J1 ;.,,
time for ar is less that the age ﬁm




Blue t Galaxies : B. McBreen (UCD)
P. Grimley (UCD), and T.P. Ray.

In July T.P. Ray and P.L. Mﬁﬂﬂmm

m ‘of tmu mt nl.l:lu ﬂth the Im
iﬂr' 3
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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 Astrooomy, data m-itﬂ
from EXOSAT X-ray astronomy satellite of the European Space
Agency, a total of 70 hours of observation have been
obtained on the X-ray source in the globular umm H15
and the 'bursting’' source 1704-32. For the M15 m.

a time-analysis of the nummmumm
spectral data have been modelled using standard

and bremstrahlung components. Following possible d:

of the optical counterpart, the optical flux in UBV llil
been mlmarhnnmvautnstﬂrhbﬁi;_ff"f
by X-rays from a collapsed companion. O
the Isasc Newton Group telescopes mum:ﬁgm
were sade in mjmﬂn ﬂ.thhl. n:l.l.r:l,u and
T. Naylor (Oxford) and an orbital period of 8.5 hours was
deduced. It has also been investigated whether am
mtm&iﬂmumumnhmmlmﬂh
tlhﬂtpwuﬂﬂmuﬂil possibility is shown to
explain many of the optical mmrwmumﬂ
well as of other low-mass X-ray binaries. s been

started on & qmtﬂltln-nm for the optic







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 wisit,
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
Lorge 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 inm 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. 5. McEenna-Lawlor (Mayoooth) contributed
materianl 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 detalled account

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

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

The work of the laboratory during the year concerned
development of the SLED experiment equipment in conjunction
¥ith the Cosmic Ray Section, with the Physics 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 procossing unit were carried
out and various changoes 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 found to
be acceptable after several modifications,




1

1w:mmmmﬂlﬂlm
f1ight models at Lindau and improvements to the uﬂu
electronics were carried out at Maymooth. Three sets
- -ﬁdm-ﬂ' ponents were

i-m
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T. P. Ray, 'The remarkable nebula of FV 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, on 15th April,

T. Eiang visited the People's Republic of China during
August and September, giving 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 Iavitation
at the European Space Operational Ce¢ntre, 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. Noore in London on
6 June to discuss the proposal to move the Royal Greenwich
Observatory from Herstmonceux Castle,

I. Elliott attonded meetings of the La Palma Users
Group on 5 Feb, 23 June and 21 Nov., a meeting on
Astronomical Data Networks, Strasbourg, 20-30 May,

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

He contributed to a seminar on Intermctive Video at NIHE,
Dublin 4n March,

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

8 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 Imstitute 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 & model of the Giotto spacecraft that was

presented by the European Space Agency during & visit of Heads
of State to Darmstadt in 1986, :

|







1. Elliett :
"i .p-ni!lu-tm for an uumunl
rm GIREP Conference, ESA SP-25
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D, 0*Sullivan continued as a member of the editorial

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

2 RESEARCH WORK
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 K.-P. Wenzel (ESTEC)

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

Following the space shuttle "Challenger" disaster on

28 January 1988, the shuttle fleet was grounded, pending
modification of the =20lid rocket boosters. Eventually, inm
October 1986, NASA produced a now 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 epable a
greatly enhanced scientific yield to be obtained., In
particular, it is anticipated that about 1200 cosmic ray nuclei
with Z2 65 will be recorded, including 16 + 8 actinides.

Thus, the UHCRE may represent the only possibility of

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

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

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

2:1.%3. The Heavy Nucleus Collector Experiment

D. O0'Sullivan and A. Thompson with J.H. hdtlndFHRL)
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, im 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 3 NASA approved
experiment.

Briefly, sgreement was reached on a new 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
s Goddard Space Flight Center design, with double sided
horizontal viewing and gravity gradient stabilisation. This
configuration will invelve 16 double-sided experiment trays
in a six year mission at 28.5 degrees orbital inclination.
The new approach necessitates redesign and rebuilding of some
of the experiment hardware. The NASA Office of Space Science
and Applicatiomns (0SSA), 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.




- B5 =

2.1.3 The Energetic Particle Analyser Experiment (Giotto Mission)

A. Thompson and D, O'Sullivan with S, McKenna-Lawlor(SPCM),
E. Eirsch (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) wns completed during January, enabling the Energetic
Particle Analyser (EPA) expeéeriment ground support equipment
{EGSE) to be established and tested in its final configuration
for the Giotto spacecraft’'s encounter with Comet Halley
{one sot 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 ten Glotto
experiments simultanecusly.

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 2-2 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 solar events were
observed by EPA, Some further, last minute, lmprovements
in the EPA EGSE real-time analysis software wers carried
out by the ond of February.

Final decisions for the Encounter period were made at
a series of Giotto SWT meetings, EPA team meetings, and
ES0C operations briefing/debriefing meetings in early March.
The final Encounter rehearsal was held on 10-11 March and
the final operations briefing was completed at 17:00 UT on
13 March. Continuous (24 hour) Giotto telemetry contact was
maintained for the period 10-15 March. The Halley Encounter
¢limax, 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 telesmetry distance
to Earth was about 1.5 x 10% x5 and the relative fly-by
velocity sbout 68 km/sec. Spacecraft nutation 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 number of Giotto sub-systems,
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problems until the experiments were switched-off onm 15 March
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RESEARCH WORK

(a) Gravity

The fieldwork was continued in counties Cavan,
Leitrim and Longford 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 Chureh Tower trigonometrical stations
was measured in three links using a laser distance meter,
The results were satisfactory and agreoed within a few
parts per million with those deduced from satellite
ocbservations.

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

(e} Meteorclogy

Routine observations of the metesorclogical elements
were continued throughout the year, sutographic 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 rasults.

(d) Palaecomagnetism

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
sineral in the sediments was fine grained, probably
pseudo-single domain size, magnetite, as expocted from
the results of the alternating field demagnetisation of
the natural remanence. A small fractiom of the isotheranl
remanence is not saturated until fields of greater than
about 0.4 - 0.6 T and this may mean that another maguetic
mineral also contributes to the induced remanances,
although not to the natural remanence.
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g) Explosion ‘Seismology
(i) CELTIC CROSS

Inﬂiiﬂlrﬂlm-mﬂlnpwmw
out using a shot-point in central Ireland., Four profiles
radiated from the shot-point and served to improve the
coverage in the middle of the 1982 line (ICSSP) and one
of the COOLE lines tlinalmthﬁrhmmml
Report). About 30 recorders from DIAS and the University
of Karlsruhe were used in an experiment that lasted five
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MARS and Irish stations. A lot of the profile was in

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

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

the HQ staff and formed an emergoncy repair team with one

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

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

tapes and imstructions 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 Kiz, FRG) and (60 KH=z, GB) and it was almost always
possible to get an gccoptable time-signal from one or the other,
A reliable internal time reference 18 obviously desirable in
these circumstances and it is intended to incorporate an
internal clock into the DIAS stations. 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 exponsive 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 gtations 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 ten with respect to the
Gecatore 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 im
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 & unifors sampling
rate of 400 sps. This will make it easier to merge the data
with MARS records from other groups involved in the project.
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This contract epabled the Irish/British/French group
to make 2 very large and significant contribution to the
highly successful seismic profile along the Central part of
the European Geotraverse. The acale of our impact in the
proceedings may De judged by the fact that of the 150 stations
which operated along the whole line from the Mediterrancan
to the Baltic, the group provided almost 70 (70 more stations
worked only in Northern Italy in the first part of the
experiment). 1f we had not been able to take part the
scientific returns would have been much poorer, the detail
lgss, 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
Karlasrube to devel sgeismic inwversion 1 ues.

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
Earlsruhe and return visits by five of the Karlsruhe staff.
There has been an exchange of computer programmes and
experience has bean gained in running and getting to know what
is avallsble.

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

(1) 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. S5 and
converted phases - particularly important in our programme -
therefore need treatment both before and during interpretation.

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

C. Bean spent A& considerable amount of time transferring
prograns from the $130 to the MV2000 in DIAS, and in
implementing the ray-tracing progras from GEOK on the
w2000, The ray-tracing program, which also generates
s wmthetic selsmograms based on ray theory, 18 mow running
at DIAS.

The ray method is also & useful tool for investigating
the effects of anisotropy and inhomogeneity on the
propagation of high fregquency 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 inhomogemeous 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 sufficlently dense system
of ray termination points covers & region on the surface of the
model, synthetic seismograms can be computed for receivers
along arbitrary profiles, fans, and aTTrays.

(1ii) Modelling

Dats 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
aspplication of our methods to Irish data is a central feature
of the contract. Since 1982 the amount of selsmic refraction
data has increased encrmously.

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 & total of more than 10000 ka',
of f the coasts of West Cork, Kerry and Clare. Considerable
progress was made in the reductiom 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.S5. 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 im

this region satellite pavigation was the most reliable

and accurate method of position. Interpolation between
the satellite "fixes" was performed with the aid ‘of Loran-C,
which was found to give surprisingly o nsistent results.

For the northern grid Decca 2 gave consisten - and accurate

m:'.‘m‘ m"- #PI‘PMIMM ‘iﬁi" ..----a-
"¢ smoothed to produce a computer-drawn Bouguer

O e indicates the continuity of the low
“anomaly area of Kerry thought to be caused by a

granitic body.

sagnetic data but this is not yet complet
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