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10 DOWNING STREET
LONDON SWIA 2AA

THE PRIME MINISTER

The impact of science on society, on economic performance and
on the global environment continues to grow apace. The world
we live in 1s becoming smaller; the impact of science is
becoming greater.

I thus welcome this year's London International Youth Science
Forum, a forum which has come a long way since it was first
established in 1959.

It brings together scientists from around the world, different
customs, different backgrounds and different scientific areas.
Just as travel, trade, industry, commerce and the environment
are becoming issues that must be considered against a global
backcloth, so also must science.

As we look towards the end of this century and beyond, it will
be the young scientists of today who will be responsible for
ensuring that science is used positively in support of a
better and safer world in which to live: better medicines and
health care; improved food quality and supply; better
communications which bring better understanding. No one
country can do all that is possible. We must pool and share
SCArcCe resources.

I should like to emphasise one point. Scientists must be an
integral part of the fabric of a modern society, not a body
apart. This means getting the message of the benefits of your
work across to the general public in an interesting and
readily understood way. Within the United Kingdom, we have an
active policy to promote the public understanding of science.
That is a policy well worth pursuing across the world.

I wish your forum and the discussions which ensue, every

possible success. '
"u{/_y/“u/

March, 1894



Latvia
B\nhsh Associahon for Central & Eastemn Europe

Lithuama
British Associalion for Ceniral & Eastern Europe
Luxembourg .

Ministry of Education

Malaysia .

BP SE Asia Paclfic

Malla

NSTS Youlh & Sludent Travel Service

New Zealand

Royal Overseas Leaguo

Auckland Science Summer School
Norway

Norwegian Young Scientisls

oman _

sullan Qoboos University

British Councll

Papua New Guinea

BP Souln East Asia

'N T E RN ATI ON A I. gﬁll::r?c;ssooclion for Central & Eastern Europe

Portugol
S P O N S O R S Caolouste Gulbenkian Foundation
St Julian’'s School
Puerto Rico
Ministry of Education
Australia Romania
CRA National Science Summer School 8ntish Association for Central & Eastern Europe
ausina Slovak Republic
Ministry of Education & Culture 8ritish Association for Central & Eastern Europe
Bahrain . South Africa
Ministry of Educafion Foundation for Education, Science & Technology
University College of Bahrain S50l
Sﬁfr-‘s'r?uégﬁr?g?l Ministry of Education
g Fundation Educativa Francisco Torio
REigum Brihsh Councll
British School of Brussels SOOI
Ejfggfﬂcn senet Ministry of Education
Brifisn Association for Central & Eastern Europe BFSE Asln Eache
Caradi Sweden
Conada r I
Manitoba Schools Science Symposiurn orbundet Unga Forskare
Swilzerland

Memonal University Newtoundliand

Youth Scients Foundation Stiflung Schweillzer Jugend Forscht

International School of Geneva (La Grande Boissiere)

Cyprus Infernational School of Geneva (La Chataigneraie)
Erighs:. ?c_:?oal _N|cosm University of Zunch
Czech Republic Tnnidad and Tobago

Brtish Association for Central & Eastern Europe

British Aszociation for Centrol & Eastern Furope

Holy Nome Convent School. Port of Spain, Tnnided

Thailand

: Instilute for the Promotion of Teaching Science & Technology
-’:‘r‘er‘-:Col'l&r Science Society of Thaland

Altiarm ge British Council

Vioraitis School

aitis : Tunisia
tish Counc

E_s-rr I..b.,& U el British Council

5h_r3_rrr c‘ Y gﬁs{_fl?c}ds United States of America

i Academy of Apolied Sclence
ong Keng Junior Science & Hum /

I fov anities Symposia
British Council Deportment of Energy e
Hurigory Venezuel
Britisr Assooianon for Centrol & Eastern Furope Bnh;h ngr.(;n
ndis ) Zambia
Britisn Council British Council
Induries Zimb ]

Bandung Institute of Teznnglugy l?‘ll?nété::r\:gruhnn
Britiek Courcil Surtey County Council

Tl Dok Sorwety

Wewrmarn nzttute f Seenre

Ut oot Wt Comecge of the Adnotic Trest




LONDON
INTERNATIONAL

YOUTH

SCIENCE

2 3z - -
L dhtdL



Local Education Authorities

Belfast Education and Library Board
Buckingharmshire

Central Region

Dyled

Gwynedd

Mid Glamorgan

North Eastern Education & Library Board
Orkney Islands

Southern Education & Library Board
Western Education & Library Board

ED
O M West Sussex
O

Colleges and Schools
R S Beverley. High School
Brmingham  King Edward VI Camp Hill Sehog) foy Gifs
King Edward Scheol, Edgbaster,
Brockenhurst: Brockenhurst College
Canterbury.  King's School
Simon Langton School for Giris
Grantham The King's School

Hull South Holderness School, Prestan
Leeds: Grammar School

Lletchworth.  Fearnhill School

Liverpool St Edward’s College

QOswestry North Shropshire College

St Albans: Beaurmnont School

Tofton: Totton College

Commercial and Industrial
Aitchinson Charitable Trusf
BAT Industries plc
British Nuclear Fuels
British Petroleum Company plc
BP Britannic House, Londan
BP Exploration Ltd, Aberdeen
BP Exploration Ltd, Easington
BP Exploration Ltd, Uxbridge
BP Qil Ltd, London
BP Research & Engineering Centre, Sunbury
BT Southampton
Du Pont (UK) Ltd
Esso Petroleurn Company Ltd
Exxon Chemical Ltd
Fife Industry Committee
Grantham York Trust
ICI Group R & T Affairs
Joseph Lucus Charitable Trust
3M Health Care Lid
Old Trust, King's School Grantham
Pfizer UK Ltd
Roche Products Lid
Seven Seas Lid, Hull
Severn Trent Water Ltd
society of Chemical Industry Liverpocl Sechion
Southerm Water ple

The International Contact Trust has orfer
scholarships fowards participation tees 0 a nu
EF 15 the principol sponsor of participarits from the Ius hst was compiad on 1 March 1990 a0
rted Kingdort Ferafor x




/
b[ N \’.\\

DEPARTMENT of CHEMISTRY

The Univeraty of F-hnl’v-xrgh
King's Butldings

West Mans Foard
Fdinburgh FHY 3]]

Fax (41 6530 A5

Telox 727442 (UNIVED €

Email BEGJobrnsontauk ac cdimburgh
Telephane 31 &30 1004

of dircct dial 041 £30 4730

This is my first year as President and | am especially pleased to welcome you all to

this, the thirty-sixth meeting of the International Youth Science Forum.

The ngour and diversity of modern science offers a challenge to us all. As a
participant in this event you will have the opportunity to meet and hear experts from
many fields of scientific endeavour. Men and women who are acknowledged experts
in their chosen fields and who | hope will kindle in you a passion for science and an
appreciation of the importance of its role in the modern world. But above all, to enable

you to meet the challenge which it offers.

You will also make many new friends from all over the world. Friends who like you
wish to understand and appreciate the pleasures that an understanding of science can
bring. An appreciation that has driven many of our great scientific forbearers to

achieve fame and success in this highly demanding field of human endeavour

Enjoy your stay in our capital city, and enjoy your science

(1 / .IT\?.JZLL\J" -
57//‘&"7‘/ M L

March 1994
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“"What use is Science, if Mankind does not survive?” HRH The Duke of Edinburgh - the Founder Patron
of the Science Forum - posed this question, almost forty years ago. to a meeting of the British
Association for the Advancement of Science,

In the years since he asked the gquestion, enormous advances have been made in science and
technology. But have these been for the benefit of mankind, or improved the quality of life for the
world’s citizens? Sadly, not in all cases: Research and Development in many scienfific fields seems fo
continue without regard to the wider implications to the human race, and its frail hold on the Earth.

The Science Forum promotes two aims. Firstly, it seeks to give participants, a deeper insight into
science and ifs application for the benefit of all mankind. The challenge in planning the Forum'’s
programme is to reflect this ideq, within a stimulating range of events demonstrating the latest
scientific progress, research and endeavour. The contributions, detailed in the following pages. will
demonstrate clearly the advances that have been made, but will also show how much yet remains
for scientists to understand and achieve.

The second aim of the Science Forum is fo develop a greater understanding between young pecple
of all nations. This can only be achieved if you, as a participant, approach the Science Forum with an
open mind and welcome the views and opinions of others, as you would wish them to welcome your
cwin.

Each year, the Science Forum reaches out fo make links with more and more countries. This year,
students from well over fifty countries will share the 1994 Science Forum with you. You will have the
opportunity to learn about their lives . . . to discuss ideas . . . fo exchange hopes . . . and to develop
vour own views of the world though this shared international experience.

Science Forum participants before you have found their two weeks in London fo be an excifing and
memorable expernence. For a great many the Science Forum provided a new perspective on fnai

choice of career, and - for many more - new ideas, different views and lasting friendships. | nave na
doubt that, Iike your predecessors, you will enjoy and take full advantage of this unique expeilence

Ift\
Y

London Intenat



Vi M w
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PROGRAMME
OF EVENTS

Wednesday, 27 July

Arrivals
Welcome & Orientation in Hall of Residencs

Thursday, 28 July

10.00
1100
14.15

20.00

Friday,

2000

Introductions & Programme Briefing”
OPENING CEREMONY*
Lecture/Demonstration®

‘Hello, Who Have We Here?

Welcome Disco at the Carisbrocks Hall

29July

Half Day Visits to Research & Industrial
Establishments

Student Topics at University College. Londcn

Saturday, 30 July

10.00

1415

17.30

Lecture/Demonstration®

‘Thunder & Lightning

Optional Half Day

Panoramic Sightseaing Tour of Lopaan
Inter Hall Swimming Gala

Optional Theatre Visits

Sunday. 31 July

09 00

20 00

Optional Dov Excursions fo

(@) Stonehenge and Saisoun

() Portsmoutn

Feature Fim in Coleae Ha
Tootsie



Monday, 1 August
10.00 Specialist Lectures*
1415 Lecture/Demonstration®
‘lon Channels in Health & Disease’
20.00 Student Topics at University College, London

Tuesday, 2 August
Day Visits to Research & Industrial
Establishments

2100 Topics for Tonight
(Informal discussions in Halls of Residence)

Wednesday. 3 August
0915 Group Photograph
at the Natural History Museum
1000 Visits to Scientific Museums
1415 Seminars”
2000 Lecture/Demonstrafion®
‘Chemistry and Light”

Thursday. 4 August
2200 Day visit to Oxford and Cambridge
Morning:  Visits to University and Research
Establishments
Afternoon: Free

jay, 5 Augus!
100D Specialst Lectures
ot University College London
215 Seminars led by Former Participants
at University College London
U0 International Cabaret at Carisbrooke Hall

Saturday, 6 August

10.00 Lecture/Demonstration”
‘Musical Squares’

14.15 Inter Hall Rounders Match in Regent’s Park
Cptional Theatre Visits

Sunday, 7 August

09.00 Optional Day Excursions to
(a) Hampten Court & Windsor Castle
(k) Brighton

20.00 Feature Film in College Hall
‘Blazing Saddles’

Monday, 8 August
10.00 Day Forum?*
‘Water and Life’
20.00 Songs of Home - Folik Songs in College Hall

Tuesday, 9 August
10.00 Partficipants’ Forum®*
14,15 Lecture/Demonstration®
'The Immune Systern and ifs Invelverment in
Cancer Diagnosic, Therapy & Management
16,15 CLOSING CEREMONY
2000 Farewell Cisco at the Carnisbrooke Hall

Wednesday, 10 August

Departures

‘Events marked thus take place ot the st non of
Electncal Engineers. Savoy Flace, Lonacn LWC2



PRINCIPAL LECTURES & DEMONSTRATIONS

Thursday 1100 OPENING CEREMONY
28 July

Presiding
Prolessor Brian F G wson, FRS

President London International Youth Science Forum

Thursday 14.15
28 July

» we have here

MB BS MD FRCPath

In tfrrensic medicine. the full \dentiication of human tissues and secretions needs input from many
scientfic servic &5 These iIncude biochemistry to idenhfy proteins, molecular biology to investigate DNA,
haematology fo type bloodstains and histopathology 1o show a microscopic picture of the tissues and
alivw therr 1o be examined for damage by poisoning. drowning. strangling and other untoward evenls,
The: rmost basie variable s the sox of he patent

Felatively smple exammalion of Bonoes

allowed us for years to distinguish the remains of human
beings from those of othor arm jotormine the sex. weight and appioximate height of g
PEson, whether Glve (Using X 1ays) or decoas ) Some of the person’s ife history may also be apparent
New fechnigues of DNA fingerpnnting forrmit alrmost centanidentification of a person from any secretion
thot contain cells 1t e now oosor thoan over Yo el g enan from @ waman

The ways of identifying a pomson wil form the Bass for discussion and the practical sesslon will Include
examipies ol Dores xrays DNA anglyses. and blood groueng tor participants to try thelr detective skills.
The st ways Of dalinng sex will all become apporant

salurday 10 00 Thunder and Lightning
30 July Dr T Frank Paimer, BSc PhD
Department of Chemistry. University of NHotngham

Soimea of the mos! SEec 'OGar evonts iIn chemisiry Gra 10 e found l]l'!(,‘['ll:_i‘,r Ihose processes which emit
souncd cnd hght anc fakis nonon of explosions and luminaescence.

Explosons con L Bt an Mod tianical o Chemecal The purcly physical effects of heating to
burshing, severai st

i seatedigrorton tubes which ave Leen filted with waler will be demonstrated and
the qudienca will B e nded b he ot Iy aod consequences of the Krakatoa lsland explosion. Twin
themes Cf Compustion and Cnetteal cagoesions wiil be doveloped golng from the gentle deflagration
ot uncontined gunpowdor 1o o poweul detonations which can occur in intimato mixtures of fuels
and oxidisers Missi ellus anciaaing e propertes of very soft materials when propelled with high
velocity will be exomined and Ine tist pant of the lecture/demonstration will be concluded by
exarnnatcn of the combustion properties ol cxygen and hydrocarbon gases.

Whon a prec o of matenal s heated in a flome or has an electric current passed through it, the metal
bec omes hot and radictes heal f the metal is heated to o sufficiently high ternperature It will also emit
fight aret thes procass is call INCANDESCENCE. By contrast rmany materials can, under certain conditicns,

emit ight withaut heat and this cold light process, which is known as LUMINESCENCE, forms the subject
of the second part of e Lecture/Demonstration

5 f
=)

The yelow hght of phosphorus buming n oxygen cannot be explained by incandescence and provides
the starming poirt for examinng the nature of luminescence. The absorption of light by chemical
Compounds and subseauent ermission (photoluminescence) will be investigated through dermonstration
and the terms fivarescence and phosphorescence will be defined Commercially umportant
luminescence matenals such as optcal brignteners wil be shown A classifi

cation of luminescence wil
be gven and electroluminescence, bioluminescence and chermilurninescence will be introduced by
simulations and dermonstrations,

Maonday 1415 ‘lon Chanels in Health and Disease’
1 August Professor Brian Harvey, BSc PhD DSc
) Dueclor Cellular Physiology Research Unit
University College, Cork, lreland

lon channe's ars large: proteing which span cell merbranes f
passvely nto and oul of 2elis lon channels are like ting batte ricss
by dischorging current i_h[(‘"‘-Jg' the membrane sistance, The eloctneal curent eI
opening of on choannels |s *r‘-'--..l_\ho 1o e For example, the Intation of the heart beat deopend:
opening and closure of Naw ClL Ca ' and K channets n strct mporal seouiencee. Moy
disenses have ther basis inoon channel dystunction Cystic fibromis UI EY 15 an esarnple of pratlic wlat
relesance to BEurope and Northn Amenca (whore: )

APRIOX T i0 2000 weople conry the mmutant G g -\1
CF s a tatal disease and s coused by o dofoot noo o) 76 B AL

o form piores which allow s
which can create electie ol valenii

3

WALl iy cedls of Bhes Tungps, pancr
irhestine
This tescture: will discuss why on Channed fanc o s cssonbiol teo s et e prcsently available of hions
] y LIV
aarcd fulvire: thercapautic posstilites for cotre Ny o chorncd CUSIUIEW Hoabr [Pyt g
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Wednesday 2000 ‘Chemisty and Light

3 August Dr Andrew Mills, BSc PhD GR5C
and Dr Peler Douglas, BSc PhD
Department of Chemislry
Universily College, Swansea

The aim of the lecture is to increase the awareness of the audience of the
importance of photochemistry in our modern world. The lecture begins with a
series of iluminafions to show how light may be generated electrically,
thermally and chemically. In some cases light can generate light and this is
demonstrated by the luminescence of everday objects such as plastics,
washing powders and drinks. We then look at the uses of chemistry and light
and highlight its applications in medicine. communications, elecironics,
photography and plastics through a series of demonstrations. Finally we
consider ways in which sunlight, an alternative source to fossil fuels, can be
converted info electricity or o chemical fuel with state of the art devices

Saturday 10.00 'Musical Squares - Adventures in Sound'

6 August Dr Mike Gluyas, BSc PhD and Mrs. Wendy Gluyas, BA CertEd DipTEFL
formerly of the University of Salford

‘Musical Squares’ is a scientific “fun’ lecture which is packed with sound and visual illustrations

The lecture explores many exciting aspects of sound and examines the vital role that it plays in our
everyday lives - from communications and the production and enjoyment of music, fo its medical and
industrial uses. Covering the whole range from infra-sound to ultra-sound, the physical properties of
sound are highlighted to illustrate its importance both to human beings and in the animal kingdom. the
amazing capabilities of the human ear are discussed and demonstrations of ways in which our ears may
deceive us are given, The causes ond effects of various types of deafness are considered and 'lie
detection’ tests are presented which will reveal people who are feigning deafness!

Colour slides, music, sound effects, the sounds of animals - and even the internal sound of the human
body - are used throughout the lecture to highlight the features and uses of sound and hearnng! Several
‘on the spot’ experiments and demonstrations are also performed and some of these invclve the
participation of (volunteer) members of the audience!

Monday 10.00 DAY FORUM: ‘Water and Life’
8 August presented by Severn Trent Water Lid

Protessor Gerald Noone, MBE PhD FIWEM
Director of Marketing, Severn Trent Water Ltd, Birmingham
Visiting Professor School of Civil Engineering, University of Newcasile upon Tyne

Severn Trent Water is the major business within Severn Trent plc group of companies and is the fourth
largest water company in the world. Set In the heart of England, it is the second largest water unfility in
Britain, operating an integrated quality drinking water and sewage freatment service, serving the daily
needs of over eight million customers Seven Trent pic provides a service to over fifteen million customers
worldwide. The company has a workforce of ten thousand and a turnover in excess of €1 bilion

Cleaning water to the highest International stondards is a day to day accepted practice within the
company. Returning cleaned water o the river basins of the Severn and Trent demands that the
company has a vital environmental role to play. In carrying out its work the company recognises the
important contribution that science and engineering make as innovative disciplines, however, must ce
tempered by society and the needs of the comunity and customers. The needs of employees must also
be nurtured and be the subject of care.

The morning session will outline how technical achievement and innovation support the company's aims
and objectives, The afterncon will be devoted to engaging your minds in applying @ range of skills to
unravel problems which will exercise your ability both as leading scientists and as citizens of tomorrow

Tuesday 14.15 ‘The Immune System and ifs involvement

9 August in Cancer Diagnosis, Therapy and Management
Dr Richard O'Kennedy, BSc MiBol, MiBioll DipF§ DipCSs
Head of School of Biological Sciences
Dublin City Univetsity, reland

The immune system Is a vital parfy of the body's defence mechanism, that detects and destoys o soose
anrd removes worn out components. Recent advances in research on cancer have high- g YEF [N
tnat the immune system plays in the c_!etechon, development and elimination of tumaour ces 778 ec L.
will examine these studies and describe how we can use components of the immune sysic e o loe
localse and destroy malignant cells and fissues. For example, scienfists have mow oo

maripulate the immune response so that anitbodies €an be produced, labellot wit oiios o o
pharmaceuticals and targetted fo fumours. It is also possible to produce arange o antioea e VoS
that oy provide novel ways of detecting 1ur1_1our-_relofeu molacules, secietod Oy v olis wlineh nave
teern charactensed and may act fo destroy or inhibit tumor grow it By comiilinmg taos. 1

the rncleculor events occunng In cancer developmient ancd Immunalogical apsereac s e e

foor understanding and treating cancer can b greally ncieased,

1615 CLOSING CEREMONY

All OF the above envonts fowe place ot

The Institution of Electrical Engineers. Savay Parce Lonadon lWdD



SPECIALIST LECTURES

Monday 10.00
1 August
Lecture A Exploration of the Solar System

Professor Alan Johnstone, BA MSc PhD

Mullard Space Science Laboratory, University College London
Over the last 30 years most of the large bodies of the solar system have been visited by spacecraft from
Earth. They have revealed a richness and variety of worlds which are fascinating in their own rignt pyt
which, when compared with the Earth help us to understand much better our own place in the Universe
Amongst the discoveries there have been many new planetary satellites, volcanoes, both alive ang
dead: massive canyons, hostile atmospheres; methane seas; and radiation almost as infense as in the
heart of a nuclear reactor. | will review these discoveries and attempt to draw some conclusions about
their implications for the Earth,

Lecture B ‘Elementary, my dear Wafson
Martin L Perkins, MA(Oxon) CMath FIMA FRSA
Senior Master and Head of Mathematics
St Olave's Grammar School, Orpington

‘Mathematics’ said Bertrand Russell ‘may well be defined as the subject where we do not know what
we are talking about, neither whether what we are saying is frue.” In this lecture we shall be considering
together the roles of logic and other rational processes in extending and confirming our knowledge. We
will cover reasoning ond inference - how much we can safely assume? - looking at formal methods and
the contributions of John Venr and Lewis Carroll. We shall look ot the differences and similarities
between scientific proof and mathematical proof and examine more closely some methods of proof
We shall consider deduction induction and proct by contradiction, for, as Sherlock Holmes would
remind us, “when you have eliminated tha impossitbla, whatever remains, however improbable, must be
the truth

Appoximations to the truth. and evon lies will lead to o consideration of fallacles, false proofs and
poradoxes, startng with the Graoks such as Zono and Epimen des and coming through to the twentietn
century and Russall We shall include in cur dscussion legca! paradoxes, paradoxes of the infinite and
visual parador«s. As Tweedledun emarked  Contrariwise, If it was so. It might be, and If It were so. it
would be, but as itisn't it airni't That sioge

Lecture C Proteins, Structures and Molecular Properties’
Dr Sheena E Radtord, BSc PhD
Cenlre tor Molecular Studies, University of Oxford

The size ond tha apparent complaity of typical protains may make the understanding of their role and
blological funclion a seemingly impossible task. However, once a few principles of protein structure ars
grasped. proteins con be comprehended and even aodmeed, and thelr biclogical properites can be
rationalsed.

The first step is 1o recognise the individual bullding blocks which make up a profein ond fo become
famiar with ther properios Mexd weoe will look at how these units are linked in the finlshed protein

We will then review several known protaein structures and see how MNature uses certain functional
domains in many pictens and how the sama basic framewaork is used in a variety of proteins with many
different tunctions We must also realise how important the shape of the protein is to its eventual
function

Finally, we will discuss one of the currently most exciting areas in the study of proteins. "How do these

large and complex struciures take up their correct shape?’ and will look at some of the latest results fram
resacarch in this area.

Lecture D "Ecstasy or Agony? Potential Neurotoxic Effects of the Psychoactive Drug
Methylenedioxymethamphetamine (MDMA)*
Dr Marcus Rattray, BSc PhD
United Medical & Dental Schools, Guy's & St Thomas's Hospitals

The psychooctive diug ecstasy (methylenedioxymethomphetamine) is a widely used illegal substance.
ol the consequences of its effect on people are not well known. Over the past decade, evidence nas
occumuiared from studies on anima's that this drug may be a potent neurotoxin. Upon administration o
petween four and eight high doses of the drug the level of a chemical, serotonin, drop to very
Nerves which contain serctonin become broken and abnommally swallen Sin'co many s
young people regucry use this drug, it is Cleorly Important to determine what the long term @i
aztually are =

In this presentaton. | wil descrioe the way i which ecstasy s thought to produce s Davd
effects, and how the diug may couse death of nerve o olls. As wi ;-" asinfodueing Hhe 1

chermical neurctransmitter serotoning In the funchion ot ther bron My prasertation will in y cetalle

y wLTTl T i - . RN ELE (L% ! L [
recent work from my own laboratory. where we study the ways that deugs influcnce the actaaia! b
genes in specific types of nerve cells | will alio discuss e proplams and smvlanbies of exiioe i

finchings fram armal studiss 1o hemans
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lecture D 'To Die or Not to Die
Dr Frances M B Calman, MB BS FRCP FRCR
Department of Radiotherapy & Oncology, King's College Hospital
and Dr John Ellerenshaw, MB BCh MRCP
St Chrislopher's Hospice, Sydenham, London

Throughout history, the physician’s guiding rule. which is central to the essential
doctor-patient relationship, is that he should “first do no harm’ Medical care is
directed towards sustaining and supporting life, even within the severe
limitations of chronic disablement or a terminal illness.

Increased patient participation in medical and ethical decisions, In some
countres spearheaded by a young and articulate Aids patients' lobby has led
to a re-examinahion of the fraditional philosophies. In the Netherlands,
physicion-assisted death is now condoned in hopeless terminal iliness. In the
United States of Amenca, many patients carry Advance Directives, clearly
sefting out what resuscitation and support measures are acceptable to the
patient. In both the United Kingdom and Americo the law has allowed the
withdrawal of life support from patients whose existence has been percewved
tc be meaningless.

We will examine some of the ethical, philosophical and practical argurments for
and against active euthanasia, and discuss where we as patients and as future
physicions and scientists stand in the debate

Lleclure E ‘Codemakers versus Codebreakers - An Infroduction fo Cryptography
Professor Fred C Piper, BSc, PhD ARCS DIC, FIMA
Royal Holloway & Bedford New College, University of London

For centuries armies, governments and sples have been exchanging secret information over insecure
(public) channels The art (or science) of inventing secret codes is called cryptography while the science
of breaking them is known as cryptoanalysis In this lecture we shall look at some aspects of this
fascinating ‘'duel’ between the codemakers and the codebreakers and, in particular, look at the effect
which computers have had on both sides

The use of cryptography has broadened from ifs traditional (somewhat mystical and glamarous)
areas and has spread to the financial and commercial sectors Thus, in addition to discoverng
secret information. the codebreakers are now frying to rob banks and/or raid databases
containing personal information about us. There 15 No doubt that cryptogrophy now imMpinges on all
our lives

Leclure F 'Fossils, Evolution, and the Origin of Species
Dr Peter R Sheldon, BSc
Department of Earth Sciences, The Open University, Milton Keynes

Fossils - the remains of anclent anmals and plants - give us a historical perspectve on evolution that
canno! be obtained from a study of living organisms alone. Fossils are more easily found than most
people reclise and. unlike most progress in sclence teday, significant discoveries are often made with
little more than a hammer and chisel. The lecture will begin with lllustrations of a wide range of fossils,
and we shall see how organisms often get preserved in rocks for hundreds of millions of years

One of the hottest debates in evolutionary biclogy concerns the pattern of change by which new
species evolve from ther ancestors Until the mid-1970's it was generally believed that if a fossil recard
was complete we would see a continuous seres of gradual changes between successive forms of [ife
The theory of punctuated eguilibrium challenged this picture of gradual evolution. It was proposed that
evolution fook place in remarkable jJumps, with new species appearng suddenly and then persisting with
little or no change before becoming extinct. We will lock at some of the latest evidence in this detate,
including work on tribolites, beautiful extinct marine creatures distantly related to the crabs and lubsters
of today, A recent general model suggests a surprising relationship between pattems of evoluton and
different environments

We will end by discussing a varety of intriguing mysteries of evolution that remain to be solved in the
years ahead

Lecture G ‘From Oil Barrel to Markel Place - The Role of the Chemical Industny

Dr David Parker, CChem FRSC

ICI Group R&T Atfairs
In this presentation | propose to demonstrate the varous ways in which raw matenals dern o
are transformed into products recognised in the market ploce Products such us thie clor
the food we eat and ow methods of fransport all depend on chemicals denved o o
However, recogniion is given not just to the chemistry involved in the varous fransionmanons
the role played by process technology, with particular emphasis an the imporntone ;
catalytic processes.

3 W

Route to simple molecules such as methanol and ammonia will be coverao, fallow e Ly s S
the important raw materials for films and fibres - polethylene tarephithalite (ool s o
be concluded with a review of some recent developiments in Agrochivanic als a Pl

Iriking thiese important “final products back to thelr raw muatoenal souce

Vi of fhese Loctures kake ok
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Seminar 1 David Edward Hughes. FRS - Radio Waves and the Mic rophone’
Ralph Barrett, CEng. MIEE, MIERE

In 1879 David Hughes would have been found walking the pavement near London’s Oxford Circyyg
holding an earphone to his ear. Using a needle and a coke detector he was listening to signals from a
clockwork interrupter sending device, 500 yards distant, in his Victorian house It was the world’s first radig
transmission,

Hughes had discovered radio waves nearly twenty years before Marconi The whole atmosphere woulg
have a momentary invisible charge. which became evident if a microphonic joint was used as o
receiver with an earphone.’

The Globe newspaper recorded 'Hughes's experiments were virtuadlly a discovery of Herfzian waves
before Hertz, of the coherer before Branly and of wireless telegraphy before Marconi The clock hag
been held back twenty years.’

London born, American educated. Hughes invented a synchronous printing telegraph which made him
his fortune. He then devoted himself to science, and after settling in London in 1857 he invented tha
instrument he nomed the microphone ‘It does for sound what the microscope does for vision' He
nvented the metal detector, it was used to look for the bullet in President Garfield's body

With numerous demaonstrations. we will look af the work of Hughes and the principles of his inventions.

Seminar 2 ‘Space Astronomy'’
Dr Graziella Branduardi-Raymont, PhD
Mullard Space Science Laboratory, University College London

Scientists in virtually all branches of astronomy make use of instruments IN space to learn more about the
Universe Space is a harsh environment, satellites go through tough ground preparations. and are tested
to the imit of destruction. to ensure they will survive lounch and an extended life in orbit: precise grouna
calibrahions are the key to the success of asatellite mission, If we are to disentangle with confidence the
mystenes of the cosmaos.

Once in orbit rehable and frequent communications are the wvital ink by which commands are sent to
configure instruments for observations and useful data are refrieved This is only the starting line for the
space astronomer The Universe s just beginning to unravel

This i1s o fascinating. often personal. account of how space astronomy is carried out, and of some of the
most recent and excing astronomical discoveries. The focus is on some of the most energetic, viclent
and exchc ohjects in the Universe: The most dense stars, where energy production is more efficient than
in nuclear reactions, the explosive death of slars: the mysterious power house In the active. ever
changing nuclel of gaiaxies, the Immense energies strored In the hot gases embedding galaxies in
clusters: ultimately, the crigin and fate of our Universe

Seminar 3 ‘The Role of Nuclear Power in World Energy Requirements'
Harry A Cole, MIEE
Formerly of UK Atomic Energy Research Laboratory, Harwell

Present and future world energy requirements are discussed and compared with the world's current
resources. The relationship between standords of living and energy consumption is considered ana
comparnsons made between the nehast and poorest countries in the world

The polifical, economic, social envirionmental and salety aspects associated with burning of fossil fu=is
(cool ol gas) ore discussed and compansons made with alternative forms of energy and ™me
introduction of conservation Measures.,
Renewable energies (sun, wind, waves efc) are infroduced and an assessment made of their lksly
impact on fulure encrgy requirements. Energy density, reliability and predictability are discussed and
compansons mode with the established sources of energy
Tne present world nuclear power programme is reviewed and compansons made between the insialied
nuclear generating capaciies of vanous countries Different reactor types are briefly discussed and an
introduction given to the expressions 'nuclear fuel cycle | ‘reprocessing’, ‘burn up’, and piutorum
producton
The: serminar ends with a discussion on nuclear accidents, waste disposal sites and the relahonsiip
petween nuclear power and nuclear weapons
Serminar 4 ‘Sebum, Stain and Surfactants The Chemistry of Washing’

Dr Christopher C Jones, BSc PhD CChem MRSC

Unilever Research Port Sunlight Laboratory
with 500 million orticles washed every day
felbergtely carad oul chemical §
reeflecting current technology, local resources and sacial [SSTATE
today vanes widely around the Waorld The

) L laundernng clothes is arquably the mosl "':'“]--"”h'_
rocess Throughout histary. the nature of the process hus charaes
litions  Conseguentty the wash piv. =

nature of the soils and stains encounterad i b k-

washicod 15 as vaned os the process iself Despite the everyday nature of washing, it inveves o s
range of science including: physical che sty Collond seienc o \.\-K"_il'.l.li- ..r1 ‘flw-mn:h |:“ yhoache usity i
biochemistry  As the defergents induslty strives to praduc e in. “”\‘i“! e -\--.L-| ethly
ungerstanding of the wash process and the anmoury of mothocts | H-J'- 1;'}.:- k “L;Mu‘ 4I- S

tecomes more and more advanced
The presentation will give an account of the deyels Ernent of 1
will lustiates 1he geographicol diversity tound taday |
urderlying chermisty giving an msiaght wbo e segeed fi
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Seminar 5 Drug Delivery fo the Lungs
Dr TS Purewal, BSc(Hons) MRPharmS PhD MBA
3M Hedlth Care Lid, Loughborough, Leicestershire

The treatment of alments such as Asthma and Bronchitis s @ major area of activity within the
Pharmaceutical Industry. The design of the medicines used to treat Asthma involves many different
scientific discipines. This seminar will presert a short overview and then focus on some of the
scienific/engineering aspects involved in the design and development of one type of medicine,
namely the pressurised metered dose inhaler (MDI). This medicine currently depends on the use of
chioroflucrocarbon chemicals (CFCs) The implications of the international ban on CFC usage on the
MDI will also be discussed,

Seminar é Neurocomputation within the Visual System
Amir Raz, M5c
Neizmann Inshiute of Science, Rehovol, Israel

Believe nothing you see and half of what you hear!

| am especially fond of this adage as it brings out @ good point about vision and the brain. What does
it meon. to see? The plain man’s answer would be. to know what is where by looking. In other words,
vision is the process of discovering from images what is present in the world, and where it is. Vision is
therefore, first and foremost an information processing task, but we cannot think of it just as a process.
For If we ore capatble of knowing what s where in the world, our brains must somehow be capable of
representing thisinformation - in all its profusion of colour. form. texture. motion and other details. We are
remarkably visual onimals Much of our conception of the world and our memory of it is based on sight.
But how do we perceive visual images? How do we detect the movement of these visual images in
spoce? What line of computation does the brain lead in order to recognize a familiar face? We shall
examine research that is addressed to these questions. In particular we will come to realise that it is
possible to be mohon-blind, and thal thers are blind individuals who can actually see!

All of the above seminars take place at
The Institution of Electrical Engineers, Savoy Place. London WC2
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These seminars are conducled by former participants of the Science Fourm

Seminar 1 Molecular Studies of Human Genefic Disease
Lourdes R Desvial, BSc PhD (Participant in 1983)
Cenlro de Biologica Molecular. Universidad Autonoma Madrnd, Spain

Genetic human diseases can derve from a multitude of molecular lesions. Single gene disorders can be
analysed when cloned malteral from thal gene has been obtained, or If the chromaosomal location of
the gene s known and closely linked markers are availoble A gene can be disrupted in many ways.
Coding regions may be altered. promotor and olher regulatory sequence may be disturbed or
processing signals such as splice sites may be maodified. Therefore the vanety of technigues for mutation
detection s very wide In this respect the polymerase chain reaction (PCR) has revolutonised the
wraclice of molecular biology This In vitro method of nucleic acid synthesis enables the specific
amplification of a  targeted segment of DNA and its versatility and power have encouragea ifs
nvolverment in almast every aspect of human genome research

In this Serminar we will focus on the way genetic disorders (sickle cell anemia, 8-thalassemia, cyshc fibrosis
etc) are studied, reviewing both methods that recognise specific mutations as well as scanning methods
for the detection of new mutations. The medical applications of these studies and the goals of the
Human Genome Project will be discussed

Seminar 2 ‘The Physiology of Human Behaviour. What is known and what are the Perspeciives
Ariane Bazan, Bachelor in Biology (Parhicipant in 1986 and 1988)
PhD Student at Ghent University Hospital, Belgium

Stimull are continually produced by man's notural environment. After being concenved by his s,
oraans, they eventually lead to a paftern of motor performance (such as ove Ip. and haro
movements,) which we generally designate as "behaviour patterns’. Associated events in the brom
these ncoming (sensitive) and outgoing (motor) palhways Indeed when nearons are acfu o o
smultaneously, they form o network, enceding sensitive Information as a RAMAry 1Mo f
perceived envimnment Access Is then gained to previously encoded networks and fhe e,
activity stufts to associative areas, resulling N a new representaion of ‘realily via 0 cioc e
internalsation’  During decades, psychologists approached these cerebral events 1 o
mmatenal concepts Nowadays, advances in neurobiclogy show us hat undiely g fios

and physiological pathways are entirely responsiole for pringing forh a specitic bebon s o

n shmull Schematically. three parameters determine the infermationalisalion process

e

{J Genes are responsible for sethng the principal features of a general and oy icduoiise o et
neurologicol wrganisation

2 During developrment. e dunciant neuronal and synaphical cormmwnicabions o elmimnaledt s a
parec esss coll o epinenests througn se AeChve stabnlisation

3 Fineally, catmiernony oty sersl e oenen e will b diteibe et synaphical conre Tons

1t will kot vy oaieny fe iileeshiote: Phice paliy kot ol esvents undedying eoct of these stages



Seminar 3 ‘Aviafion Medicine - Effects on Man During Flight”
Mark Xuereb (Participant in 1988)
Underaraduate Medical Student, University of Malta

Ever since the Wright Brothers caried oul thelr daring experdment 1o imitate: birds, r_;irr;rufr have evolyed
to become fiighteningly sophisticated. This imposes heavy dermands on the pilols and crew. Such
aircraft create new hazards wihich avialion medicing altempls to counteract Researehers continue te,
devise 'g’ suifs, helmets, oxygen systerms efc for both civilian and military situations. Pllots are this
adequately equipped to perform well in the aitborne environment, There s shil much to be erploned,
especially when dealing with the special senses during flight and aviation psychology. Eithout aviatiern
medicine, flying aircratt would mean cerfain death to the pilot. Tor Cruise and Kelly MeGillis ares invite
should they wish to fly high again in "Topgun 2'.)

Seminar 4 '‘Business and Science: The linholy Alliance?’

Nigel L Lee, MEng(Hons) acgi MBA CIM (Participant in 1984)

Business Manager, Dwr Cymiu plc
What do we think about when we think aboul business? Towering glass office blocks. Wall Street and
Gorden Gecko, pin striped shirts cnd outrageous salaries?

Think again Fifty years ago a letter travelled by ship form London to Tokyo. Today the Mifsubishi
Corporation headquarters receives 45 milion words every day from around the world. Scientific
development and new technology change every facet of life. Consumer electronics sophisticated 14
valve engines. optical fibres, computer aided design, even the humble washing powder is the product,
and victim of frantic innovation

What role does business play in these innovations? For every one product that reaches the market place
as a success, between sixty and one hundred ideas and concepts will be rejected Even when a
product makes it ‘to market’ the chance of it failing Is around 40%. So why bother with "New Product
Development (NPD)Y at all?

Victor Hugo once stated ‘Nothing in the world is so powerful as an idea whose fime has come’
Understanding and improving the line between the laboratory and the market place has neverbeen so
important.

In the seminar we will discuss the process of 'New Product Development” and its relation to business
strategy. We will talk about the manogement of the NPD process by drawing on many examples in g
variety of industries, and together we will Identify the problems along the tortuous path from test tube 'o
test market.

Seminar 5 ‘Water Use in Hill Slope Agroforestry Systems - Problems and Possibilifies’
Nicholas Jackson, BA(Hons) MSc PhD British Council Research Fellow. (Participant in 1984).
Research Office, Institute of Hydrology, Wallington, Oxfordshire

In many parts of the Tropics forests are being cleared or degraded at a rapid rate, mainly to satisfy the
basic subsistence needs of poor rural communities. One possible solution to the resulfing problems of
land degradation and desertification is the use of multi-purpose tree species (MPT's) in agroforasty
systems. These are able 1o fulfil several roles simultaneously - improving soil stabilty and fertility, proviaing
shade, fodder and firewood

The preseniation will comprise data from field trials of agroforestry species in Kenya, looking af potenna
uses of such species In improving productivity and water use efficiencies The project in questicn
comprises o mixed free-crop systermn on sloping land in central Kenya. The long-term sustanaoiin of
mixing trees and crops at this scale is being investigated. The problems of implemennng scienfrc
recommendations al a local level will be discussed In the seminar

Seminar 6 Al the Speed of Light’
L James St Ville, MA CEng MIEE (Participant in 1984)

In the age of optical communications, are the days of electronics numbered? Is the tma 1o Qoo™
processing upon us?

Since the development of high guallty optical fibres in the 1960's we have all become used T 02
concept of communication with ight It is @ most efficient and economic medium, arae v olumes Of
information can be fransterred at hugher rates using a link that is chegper. ightel and smaller
conventional cable. But rnany modern systerns are ullimaltely imited by the shortcamings of eleciiainies
as optical information is converted into electncal signals for switching. amplitication and Qiseioy

Many researchers are looking at methods of Including gain, modulation and processng us
technolngy alone Devices such as the distributed feedback laser Mach-Zehnder intarie: o
Ferot etalon and the digital optical switch are the bullding blocks of these systeims

The Seminar will be looking at the state of Current teching logy We will enter inta a di
lirritanons of electromics in composition with optics and will ask o fties

become obsolete
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HALF DAY VISITS TO INDUSTRIAL, RESEARCH
AND UNIVERSITY ESTABLISHMENTS

Friday. 29 July

gritish Broadcasting Corporation,
BBC Television Centre

British Gas plc. South Eastern Gas, Croydon

City University Department of Aeronautics and
Mechanical Engineering

Imperial College of Science, Technology & Medicine
Department of Biochemisty
Department of Chemical Engineering

King's College London
Chelsea Department of Pharmacy
Department of Biophysics

National Institute for Medical Research, Mill Hill
Royal Botanic Gardens, Kew
Royal Naval College Greenwich
Department of Nuclear Science & Technology
Royal Hospital of St Bartholomew’s Medical College
Department of Histopathology
University College London
Department of Chemistry
Department of Electrical & Electronic Engineering
Zoological Society of London, Institute of Zoology.
Department of Veterinary Science

DAY VISITS TO INDUSTRIAL AND RESEARCH

ESTABLISHMENTS

Tuesday, 2 August

Esso Petroleumn Company Ltd/Exxon Chemical Ltd
Esso Refinery, Fawley, Hampshire

Nuclear Electric, Dungeness, Kent

Pfizer Ltd, Sandwich, Kent

loyal Air Force, Institute of Aviation Medicine,
Farnborough, Hampshire

Foyal Marsden Hospital, Sutton, Surrey

The Exploratory, Bristol, Avon

Rutherford Appleton Laboratory, Didcot, Oxfordshire
Seven Trent Water Ltd, Birmingham
Smith Kline and Beecham, Welwyn, Heriforashire
University College London

Mullard Space Science Laboratory,

Holmbury St Mary, Dorking, Surrey
Unilever Research Port Sunlight Laboratory,

Wirral, Merseyside

VISITS TO OXFORD AND CAMBRIDGE

Jrsday, 4 August
_ombridge
versity of Cambridge
Department of Chemisty
Department of Engineering
Department of Physics, Cavendish Laboratory
rhysiological Laboratory

i=h Antartic Survey

Oxford

University of Oxford
University of Botanical Gardens
Department of Engineering Sciencas

Oxford Scientific Films Lt



STUDENT TOPICS

Participants who wish to give a paper based on a project or fr“ivosﬁgr:f.fon have have undertaken will
be allocated a period auring one of the sessions listed below. Papers will be grouped by category and
a schedule giving summaries and details of presentaion times will be circulated at the beginning of the

Science Forum.
Friday, 29 July

20.00 University College London
Engineering Building, Torrington Place,
London WCI1
Lecture Theatres: G6, 421, 422, 508

TOPICS FOR TONIGHT

Friday, 29 July

21.00 COLLEGE HALL

INTERNATIONAL HALL

MUSEUM VISITS

Monday, 1 August

20.00 University College London
Engineering Building. Torrington Place,

London WCI1
Lecture Theatres: G6, 421, 422, 508

Informal discussions led by Science Forum Staff

‘A Brave New World?’

Introduced by Rhian Hayward, BSc
'Life - what is if, and why?’
Introduced by Ewan Jack, BSc

The visits will be preceded by a group photograph which will be taken on the steps leading fo the

Main Entrance of the Natural History Museum.

Wednesday, 3 August

10.00 Natural History Museum: Life Space Galleries

Cromwell Road, South Kensington,
London SW7

10.00 Science Museum
Exhibition Road, South Kensington,
Londcn SW7

SOCIAL PROGRAMME

Thursday, 28 July
20.00 Welcome Disco
Carsbrooke Hall Seymour Street, London W2

Saturday, 30 July
17 40 Inter Hall Swimming Gala
University of London Union, Molet Street,

London W1
nday <1 July
2000 Foeature Fime Toorsie
rolle-ne Hall, Malet Street, London WCT

10.00 Wellcome Centre for Medical Science
183 Euston Road, London NW

Saturday, é August
14.15 Inter Hall Rounders Matches
Regent’s Park, London NW1
sunday, 7 August
20.00 Feature Film: ‘Blazing Saddles
College Hall, Malet Street London \WC |
Monday, 8 August
2000 Songs of Home:!
International Folk Song Evening
CU”E,‘LJ(—? Hall, Maier Street London Wyl

ldesaay, Y August



Bringing out the best in the world

As a world leader in the natural resources business, RTZ makes a major contribution
to economic prosperity in many parts of the world. But beyond this it also believes
firmly in contributing to the well being of the communities wherever it operates. In
Britain more than £2 million is invested in a wide range of community support
programmes each year, both nationally and in the localities where operating

companies are active. Worldwide, Group contribution is just under £9 million.

RTZ’s policy in Britain is to focus its main community support on education, the arts,
the environment and world affairs. In education, RTZ seeks to develop the talents of
young people, broaden their educational experience, and improve their understanding

of science and technology, especially in the fields of natural resources, industry and the

international economy.

With its own emphasis on youth and excellence, the company is proud to be associated

with the Thirty Sixth London International Youth Science Forum 1994.

THE RTZ CORPORATION PLC, 6 ST JAMES’S SQUARE, LONDON SW 1Y 41 DD




London International Youth Science Forum
PO Box 159
London SW10 9QX
United Kingdom
Tel: 071 373 4568
Fax: 071 835 1070
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