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Anthony Harvey (to 15 March); Neil McLeod,
Erich Poppe (to 30 September); James Fife (to 30
November): M#ir{n N{ Dhonnchadha, Colmin Etchinghas;
Bette Crigger, Kevin A. Walsh (from 1 October).

Visiting Scholar

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

_ While the third Senior Pr
1985, the retirement of Professor Jam

Proinsias Mac Cana as Semior
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'm-pa-t-d doscriptions of MSS G 434 - G 463 for : ss
G 505, G 512 for Fasc. Xl1. She supervised the work ns--rﬂnu

ommuummmhmﬂm .
the 1984 Best Memorial Lecture - Collectors of
Motives and Mothods for publication in Celtica xvii MW

tupmm See also iin 1.
Aoibheann Nic Dhonnchadha commenced work on the
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Neil Buttimer Trish Bardic Poetry and Performance
outhern UL N&i11 e. 700 to . 1000

The Conjugation of the Verd in E. Ulster

Passivity and the Welsh Impersomal
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Professor Proinsias Mac Cana visited the University of
Uppll-ll on :I.I-li untﬂlir mu he conducted a llliuu on
'!l!ltt IHI.“I.‘I. Irish Poet' and ﬂll_.ﬂm a lecture entitled
’Il!rl, I'r.l.lh Yﬂylll H.tl!'ltﬂri" : he was o thl! of til'
Irish illlll‘ll.ﬂl to the General Assembly of Unesco at its
-ﬂin' in Hﬁﬂl, Bulgaria 26 October - 1 November.

hotum Heinrich Wagner delivered a lecture on 'Roots
of the !i.m-ﬂ;r.tn Folk-Epic' at the Kalevala Conference
held at University College, Dublin in September.
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Cataloguing of the Irish manuscripts in Trinity College
4n Dublin was continued by Dr. Pidraig de Brin who was
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- Professor Brian E.Qllﬁ'#iﬂ mmmnmw e
1rish manuscripts in the Bodleian Library in Oxford.
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DIT Bolton Street: P. Houston (from 1 January 1985)
E. Buffet (from 1 January 1985)
J. Kinsella

An Foras Forbartha: J. M. Golden

Open University: A. 1. Solomon

Oxford University:




In continuing fulfillment of the School's statutory function

"to train umn-d students in the methods of original m"
=pnltdn¢tar-1 scholarships (up to six at any one time) were
‘awarded to J. Alberty (Portugal), F. Horvathy (Buynﬂ,

E. Miller and A. Wipf (Fed. German Rep.), D. 0 S& (lreland),

llﬂ. M. Vandyck (Belgium).

In addition to the use made by Staff, Enhnlm. IIII-
Associates of the School in their primary research activitie
‘much use was made also by visitors, p&rt:l.nﬁllrlgr d

months, of the School's facilities fo =
uppurmnin for informal discussions

'ﬁt m Ilnhcnrl. rur dltdl: of ‘H:ihr: to




Dr, Alberty studied anomalies in quantum llumlilﬂ
of an external field, formulated as a Wtﬂc quantum
mechanical system.

pr. G S¢ collaborated with Dr. Tchrakian in work on classical
gauge field theories. ‘

Dr. a-ntmu used the qwt-g-ﬂm model and Q.C.
calculate the structure functions associated wif
seattering of polarized leptons from polarized mpt:

Dr. Tuite continued his study of field theories at finite
tmrnﬂru. including mew e s o




(1) As totic Evolution of

Dr. Milller continued his work on
system to the quantized radiation field; he ed an a!
algoritha for the different orders of mmﬁﬂt_




Dr. McCren, in collaboration with Professor IIH..
studied the conmervation laws for energy-somentum and spin in
relativistic field theories, and in particular the relation
betwoen Blanchi fdentities and Noother identities. They also
studied, in collaboration with Dr. E. Schraefer (Bonn), the -

further development of Dr. hhmturnm KCALC,
with o o e UCE package, EXCALC

(f) Applied Mathematics
Professor Synge continued his mu with m -

Tawis on Fnb:l‘.lu!l-u wave-propagation.
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DIAS-STP-85-09:

=103,

T. GARAVAGLIA: The Runge-Lenz vector and

Einstein perihelion precession. P

J, BURZLAFF & D. H. TCHRAKIAN: Mw

-lﬂ.uﬁm of high-order !ﬂ:—ﬂw -
‘theory 4in four dimensions. —

-
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P. A. HORVATHY & J. RAWNSLEY: Monopole
{nyariants.

A. I. SOLOMON & J. L. BIRMAN: ﬁl‘:.ﬂt..'l: ‘
functions and unitary states in many fermion
systems.

'J. L. SYNGE: An action principle for photonms.




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

Prof. G. AUBERSON (Montpelier):

N - .
Prof. 0. G. EMCH | f £ LE s

bt e e P o e it & qua

“B & W e L

rof. R.B. GRIFFITHE (Carnegia-Mellon) The
A _.:‘-_1.-'_".,!:"_1... e T A A -0 i TS S

- - ALY AT 5
o = B ¥
- ,
i X
i
A L E i.\. o} x o



C. KING (IAS, Princeton): Construction of Abelian
gouge theories.

Prof. J. K. KNOWLES (CALTEC): The :mm of 'nﬁpﬂuﬁr

Dr. J. McCABE (Florida):

 McGILL (Maynooth & DIAS):




Prof, M. YOR (Paris VI):

Sufficient condition for
quark mmt in
lattice gauge ﬂl-ur:-

Asymptotic bebaviour of
SOEG -nﬂph i.nupl:u of
Brownian motion.




Other lectures or sominars given in Ireland by

Given at DIT, Kevin St.

Bistability and chaos in
N g e raie?

.
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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, Euld!m:;.
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 I’l.tt Uniw.
from 5-9 nnput for- -ﬂnmnm and a n-imm




m:nmm“mmmwuu \
Electrically Active Fluids, London, 13 February, and the
10th AIRAPT Mmt on High Pressure Physics, Amsterdam,
7-12 July, where he gave a paper.

h- m .!tm m mtﬂ.h mwﬁ "' z i-'.--._'.l'n--I .







Professor 0'RAIFEARTAIGH: |
Lecture: Colour bxl_li:tn:_ by monopoles. anri:-hl Gnil.,
m. - ~woy e

Lecture: Effective potential theory. Queen Mary Coll.,
m. '.l‘.-‘. Lpu a-
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8.  EUROPEAN MOLECULAR LIQUIDS GROUP SYMPOSIUM

A Symposium entitled "Future Research in Molecular
anidl*' ‘to honour the 70th Birthday of Professor James

‘McConnell, was held at DIAS-STP on 24-25 May. The

was 27, and there were six forty-five -inuuq invited

‘!Illl unm lutml ware as :o.um

'F. HUFNAGEL (Joh. Guten, Univ., mu}; 4 n-

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

¥R SSaaaeE - SRR



_':ui'l'

qar e
o1l e

ey =
-
L




A .
Ll i S A,
CHAY c  CH

e T e




10. PUBLICATIONS

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

(1) Book :
In the press:

* L. D'Raifeartaigh. Group structure of gauge theories.
Camhridge University Press.

{2) Communications of the Dublin Institute for Advanced

Studies, Series A (Theoretical Physics):

None published.

3) Contributions to periodical and other publications:

J. McConnell:

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

Stochastic rotation operator for molecular models. Abs.
5th Gen. Conf. Condensed Matter Div, of EPS. Berlin 1985,
9A (1985). PTh-9-148.

M. van den Berg k J. T. Lewias:

Soec. E (1885}, 1“*‘”’!1 - n_al-._.ﬁl Y

G. W. Ford, J. T. Lewis, & R. F. 0'Connell:

Rev. Lett. 55 (1985), 2273-

J. T. Lowis & H. Ms i'







J. Burzlaff:

* Radially separated classical lumps !h n
models. J. math. Phys. 28 ﬂ.‘lli},

J. Burzlaff & V. Moncrief:

* The :.I.nb-l. existence of
J. math. Phys. 26 {lillﬂj, 1m-1m,

J. Burzlaff, T. N. Sherry, & D. H. Tchrakian:




Internal symmetries of non-Abelian gauge field
configurations. Fhys. Rev. Hﬂ ﬂlﬂ}. nn-m

On the oxistence of monopoles in grand unified t _ 4
J. Phys. A: Math. Gen. 18 (1985), 2647-2851. -
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A compactification of, and instantons in, 4p

gravity, Phys. Lett. B.
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P. A. Horvathy:
NonZAbd1Tin ANarOUov<Bali affect. Phyds el D:
P. A. Horvithy &k J. Rawnsley:

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

T. Garavaglia:
The Runge-Lanz vector S Fiearain parihataon on

Am. J. Phys. perihelion
L4 i) [ l_,_|i'

'L.-'\"l'

Finite temperature ﬂtumm‘. netwo
NATO Adv. Res. Workshop on Fundamer
mtunmrr Gﬂﬁ; lﬂﬂ .'E.l.lll-

F. W. Hehl & J. D. McCrea:
Bianchi identities and the autom
energy-momentum and angular
relativistic field theories. F

D. G. Frood k B. T. mﬁ?
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Visiting scientists to the Astronomy Section during the
year were 5.P. Xiang (Hefei, Chinma), 15-27 March; D.J. Mullan
(Delaware), 18 August - 7 September; A.G. Hearn mhmm
25 August - 7 September; A.A. Boyarchuk (Crimes), 25 aumlt-
19 September.

Emeritus Professor Hermann A. Briick, Semior Prn!mn
the School from 1847 to 1957, mm-ntld the Pontifical Academy
of Sciences at the Bicentenary Commemmoration of the Royal Irish
Academy in Dublin on 23rd May. A reception welcoming !'xbfﬂiut
and Mrs. Briick was held at Dunsink lllclarvmry on 24th May.

« ol il
- L

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

imz i

. A -k § s ~

P.A. Wayman completed 9 years' service with the Ex
Committee of the International Astrome 1 Union
Since 1976 the functions ﬂ#mﬂ"m ng_n;.
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2 RESEARCH WORK

Pulsation Effects, Cepheid Variables:

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

Following observation with the IUE satellite im 1984, and use
of the IUE archival data, spectra of bright cepheid voriable stars
were analysed for evidence of mass loss. Using Starlink computer
programs and some speclial routines, accurate velocity seasurement
of the absorption components in the MgIl k-lime profiles and
sonsurements of equivalent widths gave evidence of mass-loss rates
of up to 10710Me por year for the cepheids zota 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' MgIl k-line of altering various inmput
parameters, including those which characterise the atmosphares
©f cepheid variable stars. For a broad range of selected atmospheric
parameter sets, the iterative process to solve the radiative
tranefer 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. Purther observations at differont phases for
zeta Geminorum and £ Carinse and new observations of beta Doradus
and T Vulpeculae were secured. No clear evidence for mass loss

iz T Vul was obtained, contrary to indications from some observations
of infrared excesses.

With avallable data from the IRAS (Infrared Astronomical Satellite)
point source catalogue, a search was made for bright galactic
cepbeids. 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. Diagrame for infrared oxcesses
vere constructed. It was found that, whilst short-period copheids
woere similar to non-variable Superglants, long-period cephelids,
@specially those with high-amplitude variation, showed notable
excess reddening in the ir bands as compared to other nonvariable

superglants, indicating the presence of mass loss of up to 1076 !it_-.r
masses per year.



This new result was incorporated into a paper by
H. Deasy and C.J. Butler and accepted for pﬂtlluﬂm. all
the material from IUE, IRAS and CRAY 1 forms part of }be*gg '
thesis of H. Deasy. A proposal for guest observer time on the
Hubble Space hlu:m has been prepared by H, huj and
€.J. Butler jn.l.ntly with E.G. Schmidt (llhrl.l-t-l.}, for use
of the High Resoluticn Bpeutm:r-nh on cepheid stars with IRAS
infrared excesses, or other evidence of mass loss,

Asteroid Dynamics: T. Eiang

A new approach on the question of asteroid stability was
begun during 1985. In 1963 Brouwer obtained an w-:h' -
integral of motion, r , whose zero-order term with rumf. I:P e
Jupiter/Sun mass-ratio, depends onl) on ﬂﬂm ‘axis

] % v T

and whose first nrq-: t-ndlp-ﬂ__
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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 im
preparation including possible co-ordination of Ap star
observation at Beljing Bhlerntc:r. China. |

ue Compact Galaxies - B. McBreen (UCD), tr.m (ueDy,
P.A. Wayman

The UCD/DIAS CCD system comsisting of two dewars, a filter
wheel, control electronics and an LSI 14 control mhr
nﬂiﬂwﬂwhmhhb:umlﬁﬂﬁ The Was
iml':ll.nad to the 1: uluma and wlﬂ-ﬂ for

data were obtained on 4 nights. _ b
CCDs were used.The performance of both sj
Good CCD imgesof compact blue p};;lgg_
types were obtained in ﬂml\. VvV, R

on this run were L. Hﬂﬂﬂt.
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The RS CVn Star II Peg - P.B. Byrne (Armagh) and P.A. Waymanm,
with P. Panagi (Armagh).

Data obtained in 1984 are being analysed by P, Panagi ﬂtll
M.Sc. thesis project. Light variations in II Peg, :mﬂl
line spectroscopic binary of RS CVn type, have a period of
6.72 days, equal to the orbital period. mmm:ﬁu
information on H and K emission lines simultaneously with IUE
spectra and ground-based photometric data. The urhtl.m are
interpreted in terms of large mmu-m:ﬁ areas on lﬁh
surface of the primary star.

X-Ray Sources: P. Callanan, M. l-dm (uce) L Latmnf
1s now m-plu-.

acoreting from a iiﬁ-ltn- nq.r 1&.. an i
with an Iﬂcm disk mu.




The second day, 29th June, was spent by the royal
party and the guests of the Internstiomal Scientific Council
on the island of La Palma. Queen hltriq and President Hillery
jointly performed the opening ceremony of 1 3
Kapteyn Telescope that took place on the rising p:
of the telescope building.

that :mmd Mrs mu-rr, Mrs Goemma m

for Education, Dr. T.K. Whitaker, Chalrman of .
of the Institute, Dr. I. Elliott, Chairman of the |
Committee for Astronomy, and, from the School ‘of )
Physics, Prof. T. Murphy and Professor P.A.

Allocation n! ‘I'-m ﬂ- of
Iunruh Cuuuil. for wt:,li n!

plu tuu ﬂuﬂut ~and
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5 DUNSINE BICENTENARY YEAR

The bicentenary of the completion of the buildir
Dunsink Observatory in August 1785 was marked by the Inaug: ur:
Lecture of Professor Wayman, Tenth Andrews' Professor of "
Astronomy in the University of Dublin, held in 'he:l.nl.tr W
on 14th March. This lecture "The Andrews Chair of Astronomy |
and Dunsink Observatory, 1785-1985", took ‘pltu-lr on th‘wﬁ‘.r
of issue of a postage stamp by An Post, o :
bicentenary. An exhibition of items illustrating the work uj
the observatory over 200 years was mounted in thllﬂxﬁu‘
of Trinity College Library from ld4th March to mth,w:‘ TG -

The bicentenary was also marked by the nmuznfm'“‘-"
Dunsink Bicentenary cuuoqun. ’ﬂlrmhl-‘l#
Late-type Stars', 3-6 September, ‘I.n two
muum:m:tm_" -
day general reviews were given by mtnu" -
A

=l |
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University of Delaware. The Colloguium 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 yoar 1985 was tho bicentennial year also of the
founding of the Royal Irish Academy and the Evening Discourse
of Sth July, on the occasion of the Joint Meeting of the
Academy and the British Society for the History of Science, was
by T.L. Hankins (Seattle),” Sir Willia= Rowan Hamilton - &
Portrait on Paper”. On 10th July, at the Joint Meeting, P.A.
Wayman contributed a paper "The Founding of the Astroncmical
Society of London, the Presidency of Bishop Brinkley, the
Royal Charter of the Society, and Sir James South”.

Other events ip connection 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 Socliety 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
¢f the Bicentenary Colloguium.

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

1. CCD Camera. This instrument was completed in January
jointly with the physics Dept. U.C.D., and was used succesafully
on the Kapteyn telescope, La Palma in February. On return
to Dublin several modifications to the system were carried out
and o precision timer was constructed to control the shutter,
glving 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
electronies for the SLED experimeat to be flown on the Phobos
mission of the Soviet Uniom, in conjunction with the Experimental
Physics Departmoent, Maynooth, the Max Planck Institute for
Aeronomy (Lindau) and the Hungarian Central Research Institute for
Physics (Budapest), began im July. Wirewrap prototype boards
were designed and constructed and initial tests of the system were
carried out successfully. Contracts for software systes and for
printed circuit artwork design were drawn up., The analog

olectronics and instrument housing are under construction at
Maynooth. : '




1. COMPUTER INSTALLATION: 1. Ellfott, B.D. Jordan

The computing needs of the Astronomical M‘I’lﬁl'mw
by continued use of the Starlimk mlmﬂmm t
VAX 11/780 at the UCD Computer Centre and by access

Starlink network in the UK via HEANET.

‘storage at UCD was provided through purdlilll

Industries Typa 9751 Winchoster disk drive v

The Starlink Software Collection was updated

year and close liaison was ‘maintained with U

and the mmﬂ-mum Laboratory.




P.A. Wayman gave an opening address of welcome at tho
Institute Lecture Room to tho Fourth Dublin Summer
in Physics on Fibre Optics on 24th June, and ga’
to the School, "Information Theory", on 25th J

T.P. Ray presented results on "Jets from
st the meeting of the Royal Astronomical Soci
held on Sth November.

 Some twelve outside le

to Societies and other _
including talks on Halley's

Soci




produced from the Armagh Planotarium, was used !ﬂl.ﬂ‘hl-ﬂﬂ —
showing at Dunsink. ulhtm'hrmb! the Dublin Centre
of the Irish Astronomical Society im connection with the

Public Open Nights has been mrmlr __.HIBII lll!'ill m

Special visits for viewing Comet Halley 'm-nnhr
societies or groups during the year including The Gi aphy
Teachers of Ireland, 6 Dec., and the Nautical Inlﬂtuur,.'
17 Dec. Groups received earlier in the year were, smong
from th uen ﬂuhnhnm Soclety, 24 Feb., t

'y 25 I-r. the m-!nrhljgh’ i

A puty from the Jﬂm l‘uﬂq: u:!
visited on nﬂ July.




The following papers werse pr-pnr-d for :mhi:l‘.uﬂnn in
other jm--:-- )

J.H. You, T. l!’.u:. .'E. ﬁm uul ﬂ‘




punsink Biceatenary Publications

Three articles by P.A. Wayman, one by I. E1L
by H.P. Deasy were prepared for publica :
Astronomical Jourmal, Vol. 17, No. 3,
with the Dunsink bicentenary. Two his:
were prepared but not yet communicats
a further five minor motes in various
with the bicentenary including:

P.A, Wayman
"Dunsink Observatory, 1785-1985", m:ru&-iuq-
Bulletin of the ' BT :
pp. 4-6, Oct. 1985.

and

P.A. Wayman : 5
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he continued as a momber of the Editorial Board of the Nuclear v
Tracks and Radiation Measurements Journal. A, Thompson and = =
D. 0'Sullivan continued as members of the NASA HNC Science =
W

Steering Committee for the LDEF-18 Mission. C. Domingo
(Universidad Autonoma de Barcelona) was appointed as a research

scholar from 4 February.

2 RESEARCH WORK

E. l’tmh cm-) D. l-i-m (Sydney) mm-ﬂ;m ESTEC)

Following successful testing and ‘calibration o
instrument which were completed at MPAe udm - early
in 1985, the flight model, flight spare and round SUppOrt
‘oquipment were shipped to the ESA launch site & at Kourou in
March/April. Launch took place on schedule ﬂﬁm nd and
EPA was activated on August 22nd when the Giot :
was approximately 13 million kilometers from (N

Preliminary analysis of the first
DIAS. Subsequently A-ﬂm

eyl B
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in December, & second EPA lovel-3 system was installed
at ES0C, at the request of the Giotto Project, This systom
wi1l be used in the Giotto Sciemce Centre being built by ESA
to accommodate media personnel invited to attend the Encounter
Activities. It will allow cbservation of the progress of the
encounter without interfering with sclentists working on the
project.

Boetween August and the end of October the EPA instrument
recorded several solar particle enhancemenls and tests carrled
osut 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 throeo telescopos
adversely and as the instrument temperature rose to nearly
30 C because the spacecraft was getting progressively closer
to the sun (closest approach on 3lst December 1985), it was
decided to switch the instrument off. This was done om
December 20th at 3.45 UT during & period of real time passes
monitored by D. O'Sullivan and A. Thompson. The instrument will
be switched on mgain, late in Jaunuary 1986, when more favourable
conditions will prevail.

The SLED Experiment on the Phobos Mission to Mars

A. Thompson, D. 0'Sullivan, B. Jordan with S. McEKenna-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 iovitation 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

committeo 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 generslly agreed during the year. In
particular, with regard to the instruments, DIAS will te
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
circuit design, onboard software (subcontracted to Captec Ltd.,

:::I:ni. component mcquisition and construction of the SLED thermal
= . .



The LDEF-1A (formerly LDEF-1) Spa

dtﬂem :lm the Space Shuttle Chal '
m.tu ‘Hoavy I:ulin Ray hptﬂ:-n# on boar




Studies on aging characteristics of the latent image of
medium and low energy ultra heavy nuclei in track dotoctors

wore initiated, using the 1984 Bevalac material ‘also. Theso |
1nﬂltl[ltlm are relevant to space missions similar to m-n
where high inclination orbits and long duration experime
require a detailed knowledge of latent image behaviour over a - |
wide spectrum of 1m1ut1¢n mw r.i.- 4 Ny

A series of studies on the role of chemical pm
:-mﬂumwﬂ-nmmwnrﬂmﬁm
‘undertaken. Detectors exposed to 1.0 GeV/N pllt mui _
Berkeley Bevalac were etched at &!ﬂm o8
‘concentrations in order to determine the nnﬂm1m t10:
gold and other ultra Iﬂﬂl mm '

.....



3 LABORATORY AND WORESHOP: J. Daly

The maintenance of the oquipment was :uﬂ.-g,,unt tliﬂm
the year. The registration of temperature to 0.1°C of the
existing etching tanks was redesigned and was recommenced

during the year. Comstruction of a third etching MM mlr
completed.

UACrRSS, COMPEREICES, YORKING VIBITS, FIC..

llI was. nll.nirm :tur tl'n ut tht nip_g,___
on blhll! uf mamm l;m.i..
Rays to the Trinity College, Dublin, Mathematics Societ:
January and addressed participants at the Royal Dut
Science Week and the Univorsity College Galway . )
Society on topics concerned with sp




5 PUBLICATIONS

A. Thompson, D. 0'Sullivan and C, H‘l‘
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2 RESEARCH WORK

{(an) Gravity

The fieldwork was continued to bring
readings up to the required standard of
three square kilometres.
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(d) Meteoorology

Routine observations of the meteorclogical elements were

continued throughout the year, autographic records taby

and results published. Normals for tupuum.rnngﬂlud
sunshine for the station have been computed for thirty years
1951-1980 (WMO direction and are now used im our Bulletins).
There is a steady demand from scientific and commercial

interests in the results.

(e) Palaeomagnetism of lake sediments

back in time to9000 B.P., and apar
reinterpretation towards the base 4
our earlier correlati




(g) Seismic Network

The seismic network continued to operate in mﬂ
the stations based near Dublin were seriously affected by a
lightning storm in July which knocked out the central ltl.ﬁm
at DLE, This was severely damaged and out of action for ::h!,b,,,...
remainder of the year. mnntmnmmmmw ‘ﬂiqz
site 1s very exposed and has suffered from vandalism. The Dunsink
station was damaged in an accident involving a JCB. \ma 184

Pmmﬂnz of nlmri: data mt!;nﬁd II m lﬁl@n '
being supplied, normally by nm. to m 1%“@!5,%’:' encies
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The next stage was to instal coocrete plinths, normally on
g rock base and with the profile directions marked on thom.
This second pass allowed us to move some sites where thero
were particular difficulties or where the originally chosen
point did not fit im well encugh with the trend of its

{mmediate neighbours. This whole process tock many months .

At the same time, preparations had to be carried out
for the work at sea. Some of the profiles were wholely at
ges (6,7 and 8 for oxample) and were to ba carried out by
the large German research vessel, F.S. VALDIVIA. For the
geismic work the VALDIVIA employed both explosives and airgun
gsources. Soa bottom seismic stations, which operatle
unattended for a few days and then surface at a4 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 omshore lines too, particularly
lines II and ITI. Line I was served by many shot points.
Some of these wers gquuarries, 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
S0 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 s 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 nmearly 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 gathored and our
knowledge of the erustal 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 crulses on the LOUGH
BELTRA. Financial assistance came from a number of oil and
exploration companies, from the Department of Epergy and from L
NBST. Punding for the F. S. VALDIVIA (operated by the
University of Hamburg) came from BMFT (German Ministry of
Research and Technology). ' e




The onshore seismic data was d
in the British Geological Survey,
extremely grateful.

:'-hﬂuuﬂ- involved

_.!rlnu:l.li
B. Jacob
J. Neuberg
3. ‘Msksta:




The Statutory Public Lecture was given by:
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[NSTITIUID ARD-LEINN BHAILE ATHA CLIATH
(Dublin Imstitute for Advanced Studies)

re charged net of pension cont
the Institut eTant
Crants in the year

. in these accounts for fut
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Report of the Comptroller and Auditor General

b il el
il T

I have examined in accordance with approved ;_E’d‘i
Accounts set out on Pages
the provisions of Acht um

the purpose of my audit.

L I

W S

In my opinion proper books.




