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Founded by the Iate Philip S Green, MBE in 1959, the Science Forum aims to give @ deeper insight Inia
Science and ifs applications for the benefit of all mankind and to develop a greater understanding
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d leader in the natural resources business, RTZ makes a major ¢

As aworl v
sperity in many parts of the world. But beyond this it al

to CCONOMIC Pro

firmly in contributing to the well being of the communities wherever it ope

Britain more than £1.5 million is invested in a wide range of community s

programmes each year, both nationally and in the localities where operat

companics are active. Worldwide, Group contribution is just under £9 m

RTZ’s policy in Britain is to focus its main community support on educat
the environment and world affairs. In education, RTZ seeks to develop the
young people, broaden their educational experience, and improve their v
of science and technology, especially in the fields of natural resources, i

international economy.

With its own emphasis on youth and excellence, the company is proud wol
with the Thirty Seventh London International Youth Science Forum 1995

THE RTZ CORPORATION PLC, 6 ST JAMES'S SQUARE, LONDON SW1
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United Nations could secure peace.

And we take it all for granted. Eochweekb#ma‘nﬂwetaccwﬂofﬂogodymdvuanca.lfmm
Iaibbproﬁdam&uscenab.harnmmtoboreodvmdwdmmooblge.
mnmmmmmwmmmmmmmmmwzpwm
with the world’s events. Instead you will find an opportunity fo find out for yourseif and fo make up
mmmmwmmmmmm.muem of your own age.
ﬁudﬂmhemnﬂmﬂmwuae.ﬁhhemba&aﬂﬂa%brﬂﬂ%aﬂmw
bedlmdmmeywlmﬁmmmmmhm&ommmmofme
word.

The Science Forum Is not concemed only about science. It is concemed with the application of sci-
mmmmmudmnumuwdnbmmmmlommmmm
mmmmmmmmmmmmmnacmmmmammm
that your views will only gain respect if you have respect for those of others.

You won’t miss much during the Science Forum if you don't read the newspopers or watch the news
on television, these second-hand sources of information can be unrelicble and often sensationalise
situations rather than examine them logically or scientifically. But being part of the Science Forum
offers an unrivalled chance to find out for yourself the views and thoughts of people across the giobe.
Exchange Ideas at first hand. debate issues, form friendships. agree to differ and take full advantage
of this unique opportunity to be part of a truly intemational community.

i
fus =8

Director
London Intemational Youth Science Forum
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THE INSTITUTION OF E_LECTRlCAI. ENGINEERS
Savoy Place, London WC2

The Councll of the institution of Electrical |
Engineers supports the Science Forum by
providing its facliities for the series of plenary
presentations, specialist lectures and seminars
listed on the following poges. Ifs generosify in
having done so each year since 19635
gratefully acknowledged.

PRINCIPAL LECTURES & DEMONSTRATIONS

Thursclery 11 60 OPENING CEREMONY
27 July

Presiding
Prafessor Brion F G Johnson, FRS
Prasidant London Intemationol Youth Science Forum

Principal Addres

Dr Mary Archer. MA PhD FRSC CCham
formary of Newnhom Callege, Combridge
Chalrmon: Naflanal Enargy Foundation

Thursday 1415 'Choos & Frocials in the Word Around us’
27 July Dr Gareth McKinloy, BA MA(Caniab) FhD

Assistani Professor of Enginaering 5Ciences

Harvord Universily, United Stales of Amenca
Tha apparently imeguiar and random behaviour of many natural biclogical and physical systems s often
described as chootic and is considered 1o be beyond smple mathematicd description. However. over
tha last fiteen of so yeors mathemaficions and physicsts have come fo redlise that undadying fhe
opporently rondomness lles o high degree of mathematical order. A process may De compiately
deterministic, ie govemed by simple differenfial equations. yet #s oufcome Con reman complately
unpredictabla in odvance. This lecture will infroduce some of the basic mathemafics used 10 describe
such nonlinear processes. including the concepts of Iimit cycles ond stronge affroctons togather with
simple computer-based simulation fechnigues which con represent the resulls of chootic processes as
froctal objects of geomafic shapes with a froctional dimension. The wide vanety of nafurdl processes
which can be described with these concepts wil be ilusirated with axampies drown from the fields of
chemistry, physics ond medicine.

Friday 15.00 ‘The Divided Brain"
28 July Dr George Savage, BSc PhD

Department of Physiology, Basic Medical Sciances,

Queen Mary & Wesifield College, Universily of London
Wa toke It for granted that the two sides of our bodies are virfually identicol. Some orgons like the heart
e to one side of the midiine, however, ond often the cicser we ook the less symmelry we sea.
The humaon brain, on the other hand, does look symmetrical. Despite the, it wos reciised os long ogo as
1834 that the two haives of the human brain do not function identically. We shall iook at what modam
work has shown us of such differences. Becouse the two halves of our brain work differentty. fhey must
confinuously be kept in contact, 5o hat we have Me expenence of being singie personoiinies.
Our main sense organs. the eyes. send Informetion fo the brain and from the information they provide.
we form maps ond models of the word outsicle, In order to build up a picture of the world as a whole.
This infegration is done by way of commisures, which are Dancs of nerve fibres running ocross from one
side of the brain to the other.
Earlier this century, in an attempt to clleviate disecse, neurcsurgeons first spiit the major commissure
betwean the two sides of the human brain. Surprisingly. here were few oDvious effects. We now know
that the operation has profound effects. and some surprsingly simpie fests show us that in such a person
wmmmmem(mmm“mmwmnmmmmmaoo
they have separate memores. charocters and consciousness?

Salurday 10.00 'Colouris Fun'
29 July Dr Ardhwi Tarrant, PhD FingtP FCIRSE CPhys CEng

Henorary Fellow, Univarsity of Sumey
The precise specification of colour is vital to many branches of science ond IncusiTy. ond particularty to
ﬁﬂcomnwmw:mfmwmemnmbwwﬂmmqmwmwm.mt
cobourhmrmlommmmmmmdomnaommqm
which occurs as our eyes ond brain fry to make sense of the physical signals that come into them.
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‘Michoe! Faraday's Influence Shill Lives,

The Excltement of Chemical Demonsiral
Profestar Ronald Ragsdale, BA MS PhD
Or Jerry Driscoll, BS MS PhD -
University ol Ulah, United States of m L

Michas! Faraday. © ifted lecturer, set the standard for all of us

s he word of science 10 the general public through e Tuesday 1415 'h DN APENOOERIS A7 Cohioar Diagroms & Riscyy:

iy with semonstations of the wonders of nature, Faraday did ¢ 8 August f F Richard O'Kennedy, BSc MiSiol Misioll DpFS DIBCS

uroe his isteners 10 see and judge for themselves. 10 expe geos e ad- reland

nature directy - whenever they discovered something out of the i b il

strongly oavocate the hands on approach 1o the study of sci The Immune system is a vital part of the body’s defence mechanism. that and

wil convey the importance of ilustrating chemical ond p rermaves wom Recent resacrch on concer highiighted the role
with dvnomic demonstrations, The oudience will be that the immune system plays in the detection, and elmination of fumour cells. This lecture
observations. drawing hypotheses. ond developing will @xoming and describe how we con use componants of tha immune system o detact,
queshions rased by the spectacular demonstrations. The hand locaolise ond calls and fssues. For exampile. have P
me eve. 5o the Science Forum participants will discover manipulate the respanse con be produced, lobelled with drugs. or
chemical phenomena. By the conclusion of the lecture, the | mbmuimmbuotlnawdmm denvatives
agree with us that chemistry s both exciting and exhikarating. We may provide novel ways of detecting ' mwﬂ?‘f:mw
iecture will be vignettes of Michael Faraday, Joseph Priestiey and that allow the defection oy

16.15 CLOSING CEREMONY

The dstribution ofebrmmshmEMh'sawbm:w

processes. Mines can only be located in areas where thesa pro

concentrated elements or minerals to levels at which
concentrates

appropriate care i faken before, during and after mining. hamm can b
1o the enwonment and to the health and safety of those working In
near the iIndustry.

The presentation will explore the methods by which RTZ one ¢
eoaing mining componles, seeks fo ochieve best

enwronmental, heaith and safety practices in its cperation
word

‘Musical Squares”

Dr Mike Gluyas, BSc PhD and

Mrs Wendy Gluyos, BA CerlE DIpTEFL

Musical Squares” is a scientific *fun’ u

Musical Squares ion lecture which is packed with

The lecture expiores many exciting aspects of sound and axamines

nat i piays in our everyday lives - from communications and the pre

and enjoyment of music, 1o nsmadu:aiandhmml-c‘w?.
physical

fange from infra-souna 1o ullra-sound, the operties
rr\-‘,;ru-gmr,oT 1o llustrate its imponance both to human I:?eﬁ'ncl ond
kingdom. The omazing capabilil human o
demonstiations of WOys T Sareg .

Colour siides, music,

Internol sounds of the
ight the features o
expenments andg
he paricipation

srilundeﬂecm the sounds of ¢
man body - are used throughout the

Nd uses of sounds and hearngl Several ‘on
Gemonstrations are performed and some of these
of (volunteer) members of the audience

Al of the cbove events fake ploce of
The Institution of Electnical Enginears. Savoy Ploce. London WC2.
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SPECIALIST LECTURES

Monday 1000
31 Juty

Lechure A

R bodies of the solar system have been visited by
Mmmwmﬁm.dﬁgﬁmNn@wmmmmmh

on’

CMath FIMA FRSA
i of Mathematics

00l, Orpington

mmwngmmmmemmwcxeMism. In this lacture we shall

!ogeﬂwrmvasdbg-:umomm?wwmhmmmm
wmmmm—mmhwmmm?-ma
the contributions of John Venn and Lewts Coroll. We shall look at the

Leclure B ‘Bemeniary. my

remingd us. ‘when you hove eliminated the impossible, whotever
the tnuth’

Approximations 1o the fruth. and even les will lead to a consideration of fallocies, falksa
mmmmmmmzmwmw

parodoxes of
visual parodoxes. As Tweediedum remarked: ‘Contrariwise, if It was so, it might be, and If
would be. but as it isn't, It ain’t. That's logic.”

Lecture ©

e

- of Molecu dies, University of Oxford s
nﬂsﬂemdmwmtcmmulmm?eammwmdemeumﬂmﬂ
nmmnmmcmwvnwuetmk.w.matwpmdm
Qrasped, protens con be comprehended and even admired, ond thelr biological pro -
rationalsed

fomilar with thair properties. Next we will look at how these units are linked In the finlshad pro
We wil then review several known protein structures and see how Nature uses cerfain
wnmnmuﬁypro!morchmmemmﬁmsmdhovaww oteln
different funchions. We must aiso reoise how important the shape of the protein s fo I
function

Fnally, we will discuss one of The cumentiy

nrgaunucomo-e;srrummes1memMrcmectm?’WewmmmofﬂnW_
research in Mis areq

ic Effects of the Psychoactive Diug
ADMA)*

The psychooctive
but the conseq;

| Schools, Guy's & St Thomas's Hospitals
Ug “ecstosy’ ("mm%dwwmm"wmim) Is o widely used llegal §
L.tancesaofnseﬂecfmwople are nat well known, Over the past decade, evic
Jeiss on animals Tt 1his drug may be a potent neurotoxin. Upon ad
lewamwmumormmmmmmommm drops fo.
zu:s Nerves which contain serotonin Decome broken ond abnormally swollen, Since
Teguiary use fthis dn L :
o OunauDDOﬂaa eg 5 drug. it s cleorly important 1o determine what the long
In this presentation, | wil describe the way In
which ecstasy is thought fo produce ifs p
effects. and how the diug Couse 4 nenve froducing the
chemicol neurctransmitter wng;m n "gelbrgth o oo S5 e
recent work from my own laboratory, where we shuch
i s 1r
‘sr;anas In specific types of nerve cells | wir alsg am:g ﬁ‘:momm Maw Inﬂuemmnﬂe “07 B
indings from onimal studies 1o humans. = :
This Lecture has been CITange

1 by the Bio

Chemical Society

All of th )
The Institution of Electrical Engineers, mm% i

Mwm-urormwmmwmmMMmamuﬂh‘

most exciting areas in the study of protelns. "How ok

unction of the brain, my presentotion will Include d

:Mw 10,00
Lacture D To Die or Nof o Dig*
thl;l@ﬂmm:smm
and Dr John Eerenshaw. MB 80 Mac. Ly 0" 1%
M! oracion's Quidng e, which s central 1o tho essentiol

That he should *first do no harmy'. Medical core is
mwmw.mu.mm a
mmummuamm o

Lecture E ‘Codemakers versus Codsbreakers - An Infroduciion fo Cryplography’

Professor Fred C Piper, BSc, PhD ARCS DIC, FIMA

Royal Holloway & Badiord New Collego, University of London

For centures ammies, govemments and spies have been exchanging secret Information over insecure
(pubiic) channels. The art (or science) of inventing secret codes is called cryptography while the science
of brecking them Is known os cryploonaysis. In This lecture we shall look of some aspects of this
fascinating 'duel’ between the codamakers and the codebreakers and. in particulor, look of the effect
which computers have hod on both sides.
MWOIWMMMMWWMMM
oreas and has spread fo the financiol and commercial sectors. Thus, in oddition fo discovering

‘Fossils, Evolution, and the Origin of Speciss’
Dr Paler R Sheidon, BSc
Depariment of Earih Sciences, The Opsn Universily, Millon Keynes

distantly
of today. A recent general model suggests a surprising relafionship befween pattems of evolution and
different ervironments.
We will end by discussing a variety of intiguing mysteries of evolution that remain to be soived in the
years cheod,

lecture G *From Ol Barrel bo Market Place - e Role of the Chemical Indusiry”
mmmm , CChem FRSC
1Cl Group ANairs 4
the varous ways In which raw matenals derved from ofl
&“mwmmhmogmwn market place. Products such m&mﬂ we wear,
the food we eat and our methods of fransport ol depend on chemicals derved e
. S pae of catalysts and
the 1ole nmmm.mmmmmmm }
catalytic s

by a discussion of
Route to simple molecules such as methanol and ammonia will be coveted. folowed L
Mdb with mh?olmmwwh Agrochernicol ond Phomaceticols
r&umum?tmm'm»twmmm

(This lecture has been aanged by ICI (Group RAT Affairs Middlesborough).

ANl of these Lectures fake place at
King’s College London, The Strand. London WC2 2LS
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socy, Univenity College London

W + emaca Scence Lot

Semmntists I virtuoly ot branches of
Lrrane ;D:Pls:’\:ﬁ‘"wsnmﬂ satellites go through tough ground i

wwwdwﬁxw.tcmmﬂmwmmem orbit;
cmmelcmmuuwM?emﬂwmwmwm

mystenes of the COSTOS

;—wm:m-m The Universe & just beginning 1o unravel. ) 3 -
This s © Toscinatng. rmmxmﬂdwwmuwm
rw:maue-:ﬂmmmdmcm.mefmsmmdﬂnm arget
ana exotic atyech in he Univene The mast dense stars. where energy production s more

sar Power in World Energy Requirements’

Farmedy of UK Atomic Energy Research Laboratory, Harwell
Presen ona futare wond enengy requrements are discussed ond compared with the
resources The relationshp between stondards of iving and energy consumption i o
COMPOTEons MOone Detwesn the nchest and poorest countries in the worid, [
Tne polfical economec. sooal. environmental and safety aspects associated with buming of
(cool ol gos) e decussed ond COMPONSONs MOde with altemative forms of enengy
FMGOUCHON Of CONSSnvahon Measres.
&e'-e;:m*vagm {sun. wind, waves efc) are infroduced ond on ossessment made of |
IOt on futue enengy requirements. Energy density, rebability and predictabiiity ore
COMEOrBons MaoE with e estabished sources of enengy.
The present woid nuCIesr powel programme s reviewed and comparisons mode between the
m_ﬁ-ﬁaﬁqlmﬁwa of vanous countries. Different reactor fypes ore briefly discussed
= 1 10 Me expressons “nuch ok rh J pi
o el ruciear fuel cycle’, ‘reprocessing’, ‘bum up’, ond

r"”'a*"fhmcdﬁsm
Detwes A On nuCler accidents. woste disposal sites and the
| PGSO DOWS! O MUCISr weapons,

Seminar 4 Sebum. Stains and Surtfactants The Chemintry of Wi
hm:mmm%—.m“w
Unilavar Ressorch Port Suniight Loboratory

Uﬁrwmﬁv.mm.m”mm

hslory. ha noture of The process has changed
efieching cument .wmwmmm WIS DIOCEE
mmmmn\\unhmuumwmm:&ham

mmﬂmmmdhmanmmww
mmnmmmm.:nmmmnmmmﬁ
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In the oge of opfical communications, are he of
- days of slechronics numbered”? | he hme for ol-ophical
Since fhe develooment of high quoity cofical fitres In the 1960°s we Nave o becoma o me
mmdmmmbcmmﬂumm l%.c.m'mcvl
ofes Leng Q ink 1hat & cheaper, Ignter snoied than
conventional coble But mony madem systems ore UNMalely Imited By he NOMCOMINGS Of SCTOMNIC.
o8 opfical nformation § converted INfo slecical SgNaSs for swilching. aMEHicanon and dspiay.
Many researchers ane looking ot mefhads of nciuding gain, moadulafion and processing using oonhcal
technology clone. Devices such as he distibuted feechock iaser Mach-Jehnder nfernercmaeter, euwm
doped fiore ampifier and the Aighal ooNCol switch one e Duking SIoCks of ese systems.
The Seminar will De looking Gt the state of cument technoiogy. We wil enter Nfo @ GisCusson a3 1o Me
CoOMPOoSon with opfics and will Gsk f 1he electionic computer wil oon

limitations of electronics in
Monday 10.00
7 Augus!

hese seminars ane conducied by former parficipanis of the Science Forum

Seminar 1 mmdmmmnmmmuum’
Ancone Bazon, Bachelor in Biclogy (Parficipant n 1986 and 1988)
PhD Student of Ghent Universily Hospral, Bailgum

mm)mumm a3 Dehoviour WMR‘MW
these incoming (sensitive) ond (motor) pofMecys.
Mum)om nformation a8 @ pemary imoge of e

neurclogical
2 During development. redundant neuronal and synopfical communicafions are ellminared vic @
3 Finally, @ memoary of past experence will fociifate cerain synoEhcal Connechans.
nnmwmnmuwmmmﬁmm

Semingd ‘Waler Use mmwm-mwm‘
4 mmh mmmmmmm.rma
(Porhicipant in 1964). .
Ressarch Office, Inshiuto of Hydrology, Wolingfon, Onfordshire

subsstence needs nurol mﬂﬂnnnmummmo
Wmm:mm cover In Ihe post X yeors. provides 63% of iha total energy
consumphon of developing countriea. One PossDIe solufion 10 the resulfing
Geserhfication § he Lse of MUIT-DUIDOsS Mee species (MPT'3) in agroforestry
These are abie 1o fulfil saverci roles ~ Improving sod stobdity ond providing shadke,
fodder and frewood.

mmmmmmmmawmhwwnmmm

tennhal SPeCies in IMpIoVing and water use efficiencies. The problems of
Wmn;\‘mtuummummhhm,
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SEMINARS

g Eng 3
ighalmo M | was bom in faly in 1874 ““WMMMHRI \
E:erh'n-m ugrzxwwmmwmmdmwh 4
y3en 1om.w\mc-msmenw!ommoi ugtla 'mdem ”w"'"“mﬁ
%mw'WmﬂmMAthImlwm acchalm ccon
COMDaY ucm
The even! tokes ploce In 1934 Marconi ched In 1937: a cromatised enactment, with
mmwllxmhmﬂo!nhmoncochmn. :

" wias on o good rood mmnhmhod!ulcen\?e

The § signolled the birth of wireless . ..

'S.'.nﬁ"\:'c'\cnaecrhe\nmd ' :

'mmdmmmnmwomoero@...

‘Feted In New York by THanic sUnivOrs . ...

“Popov abaard the Carlo Alberto . ..

‘haly k& in the war Fa;cmm :

A olini ond The .

mmmmmmmmmwww‘
This year, 1995 smmmemdmhmmorrmm i

expetments in taly in 1895

Seminar 2
nt PhD

d @ Scien ory, University College London
Scientists in virtually all branches of astronomy make use of instruments in space to leam

Universe wnonmmwommem.smeﬁfesgowmmmdw
1o the limit of destruction 1o enswe they wil survive lounch and an extended ife in omit;

cal::raﬂworemuevtamemcessofoscfemtemumﬂweoremdmnmwh
mystenes of the Cosmos ]
Once In orbit, rauwaomﬁaqmicorrmwicuﬁomorsmmdlmwmch
mwmmwhfummwtmudmammmmnﬁhow
he space astronomer The Universe is just beginning to unravel. _
This is © fascinating, often personol occount of haw spoce astronomy s camed out, and:
nwmmwaxcnngmmmamm.mrmismmofﬂ\em
and exotic obiects in he Universe: The most dense stars, where energy

In nuclear reactions: the explosive death of stars the mysterious power
mmmmmmwmﬂmﬂhmmrm
clusters. ulfimately. the ongin and fate of our Universe,

Jlare e lobo

Sominar 2 or Power in World Energy Requirements'

I'".J YA

Formery of UK Afomic Energy Research Loboralory, Harwell

Present and future world energy requirements are discussed and compared with the !
resouices, The relationship befween standards of living and energy consumption 1§
Wmmwmmwm&nmlmhmm.
political, economic, social, snvironmental and sofety aspects associated with

(coal. ol gos) ore discussed i
s B ph e umesonmmmmodemmdimmmd

Renem;oglnemmgm (sun. wind, woves efc) are Infroduced and on asssssment M
impac energy requirements. Energy density, reliabilty and predictablify are
Mmp,m, made with the established sources of energy.
worid nuclear power programme risons made
: s reviewed and compa 3
hmcm ?'gfn\erqfhg‘capocmas of various countries, Different reactor types are brifly €
froduction given fo the expressions ‘nuciear fuel cycle”. * ok P’
oncn ycle', ‘reprocessing’, ‘bum up', ¢
Ihesenincrend;wimcdls:mnonnuc

between nuclear power and nuciear lsor accidents, woste disposal sites ond f

Weapons.

The presentation will give on account of e development of the wash process
will llustrate the geographicol diverity fourd . ok fhoughout history and
Undetying Chemity GVING an PSGAT i e Sientic compesy o o e omers O e
This Seminar has been amanged by Unilever Research Port Suniight Laboratory

The Seminar will be looking at the state of cumant fechnology. We will enfer info @ discussion cs fo the
imitations of electronics in composifion with opfics and will ask if the electronic computer will soon

Menday 10.00
7 August

Thesa seminars are conducled by former participanis of the Science Foum

Seminor 1 ‘The Physiology of Human Behaviour. What is known and what are the Pempactives’
Ariane Bazan, Bacheior in Biology (Porficipant in 1986 and 1968)
PhD Stucent ot Ghant Universily Hospilal, Belgium

- Problems and Possibies’
Seminr 3 SO e P b Councd Rosearch Falw. 1950-91

(Participant in 1984) SR e
Bessaran 2 y ot @ ropid rafe, monly fo saisly he
a
“mm““mwwmmmmhmmawmmMo
feduction In WOOdy Cover I the past 30 years. 43% ofthe foldl anargy
of developing : One passible solution fo the resulfing
: o ccation & the Use of MUllkpUPSe 166 species (MPT <) in agroforesty 5y o7
v abie 10 Rl severol foles _deww-m
focder and
: species in loel and In Kenya, looking
The ummmmwﬁmwm'wmmmd

presentation
ot pofentiol uses of such species n MO0 BECIE Ll iyg ccused i the serminar.




20

e tofk on Genelic Algorihms'
. fcipant in 1990)

A 0o

e i @ vt SUbieC v « o reveal the simiary. Genefic algorthms
Tie croms-fertiizing deas ;
“w:- m‘;\n":" By weaking. they are optmization methods that

e s

sty Of @volution and genetic

scence Ihon A ke the very wel
;\a‘:;g{w ~h recognition are stil being searched for. To convert

& much vet o be improved, but
1o time with his ever endly

Affer A"
cipant In 1991)
ersity of Novi Sod, Yugosiavia

ounaahon ommcf'\Bmahcalmeav.ﬂhmmM.btﬂMm.
Lpptoachaopeored%canmnesoooh&ddsnmerplece The Elements”,
\:nmmmcfmouemsoemedmemotmmlermﬁmuﬂod
grmmwnmmcucmmmmmofm‘ point. set and distance.
rwmm@uﬁﬂ?lcﬂmﬁ’mwmammwm
mm-awma!a:wimoﬂﬂﬂﬁomofmepmparﬂas
a:Wm»-M‘mmvmkike.memwmmmwm
Tne gives fise fo Infintte possibliies of experimentation. Firstly, we can find some
rm&o!lmamra:m(emmmwum.dﬂnuahm_
moke some changes 1o axioms ond thus obtain new theories. This way of
especially frultful In geometry, where mony ‘curved” geometries have been d
of differential gaometry (in which everything is curved. even the spoce ltself)
Alber Ensien expioited that idea in his work on relativity,

and Tuned Clrcuifs’
1994)

Undetg sdent, Trinity College, Cambridge 1
Tuned circuts play an important role in our day-to-day lives, most obviously In the
recetvers They ore aiso of great inferest to scientists, being prabably the most
PREnOMEnon kNown O resononce.
In ths seminar we wil look at the fypical moke-up of @ resonant clreult, |
capociance. we wil first define these In terms of more famillior slectrical quantities
voiloge) and hen go on 1o exomine their behaviour in a.c. clrcults - this leads

Dehoviour,
It & of this point that we can start o opply mathematics fo the situation. The fype of
denve aré not unique fo eectiical systerms, but also apply to other fypes of rese

Our examinations of a simple circut wil
now allow us fo look at more complex ¢
Sppications, &.. fiteing of 50z a.c. *hum". These will demonsirate fhe frue I

7Y

BN TSP e
= Stk QL " i Lk 9.;
SRE 3¢ _”’P‘", g4

pe allocated a mmofmmm-mm.n.mw ;
;iﬁiﬁmmmmdmm“ummhmﬁ
£riday, 28 July m.ﬂ
Hall, 2000 m e
D aﬂgfg;reet London WCI . mg:: London WG
o LE g g = £l o £
TOPICS FORTONIGHT. A
Yau i ¥ ts X, I LV o - " 3

Jesdiay, 1 Augus!  Informal discussions in Halls of Residence

21.00 COLLEGE HALL ‘Is Freedom good for you?”
Infroduced by John Needle
NUTSFORD HOUSE ‘Who's in Charge here’
Infroduced by George McGowan

MUSEUM VISITS 23500 SR =
The visits will be preceded by a group photograph which will be faken on the steps leading to the
Main Entrance of the Natural History Museum.

wednesday, 2 August

10.00 Natural History Museum 10.00 Wellcome Cenire for Medical Science

Cromwell Road, South Kensington, [EER N Hagas Landon N
London SW7
10.00 Science Museum
Exhibition Road. South Kensington,
London SW7
S L '“;‘ﬁ: i?,\}"s ?‘” ;’;{";\ 3_-‘.'_,{ : 21l . ,- ..:-:
OCIAL PROG o PR A
Thursday, 27 July oW .8 Rounders Matches.
2000 Welcome Disco s mwru’ London
Carisbrooke Hall, Seymour Street, London W2 P ";ﬂm s
inturday. 29 July 2000 F&‘juom ‘Tootsie"
7.30 Infer Hall Swimming Gala College Hall, Malet Street, London
University of London Union, Malet Sireet, i &

London W1
Sunday, 30 July
20.00 Feature Film: ‘Blazing Sacidles’
College Hall, Malet Street, London WC1
Friday, 4 August
20.00 International Cabaret
Carisbrooke Hall, Seymour Sireet, London W2




HALF DAY SCIENTIFIC VISITS

Fiday, 29 July ~amoralion, Television Centre
it ;;;‘anw;m;%a.mmmgw 1ok on :.e srrucﬂr‘:re of the British Bloodoc::\a -
the studios, viewing 'S thot BBC's Sclence Corresp
by @ generdl four LR ek News. and 1 s hoped
transmission of the One O
mee! the group.

28/4

28/5

28/6

=29

City University, School of Engl reering ¢ the Clty of London. The School of Engline.
- yated & memrrhwes‘lo } gl

City uur;hww&;;‘“h 1he main disciplines of engineering: Aaronuufﬂlg:l Alr C
Blectronics. It has excellent laboratony and computational facilifies, Including exc
testing capobiihes
During the visit we will sShow euarmsoffhenwhﬂﬂd\!cbf;\ﬁﬂcmm“ abo

mmhmmhwmmcmmmd a structures
“m some of our current research projects, focusing on aerodynomics and
ther projects including work on robots. The iImportance of ger
for Gesign engineering by festing madals of major projects will be lilustrated by exa
we have been involved in. These include generation of power from the wind, high liff:
effect on major urban developments.
Impetial Coliege of Science, Technology & Medicine, Department of Biochemistry
mgﬁ;wc@eonrxsgﬁdmoe:cﬁw‘gmdevebpmnhhmm,m ol
behgoch-evadmmembimﬁsbrge!vdependenfmmodpvmpmmof .
investigating and confroling mochemical reoctions. You will view such research arecs o _

Micro-organisms are Incubated in fermentation vessels under carefully regulated col
biochemicals needed In industry and medicine. The laboratory contains several small
which new techniques and potentially useful organisms are studied. Interests include:
the production of chiral compounds, production of ethanol from blomass sources
themnophilic bacteria: and methods for recovery or removal of metals from mineral ¢
Loser Speciroscopy

Extremely fast energy transter reactions within protein complexes are studied by
capture of sunlight in photosynthesss ks a major inferest in this laboratory. In this process
transfer reactions involving chiorophyll molecules fakes ploce in Just femtoseconds (
process which produces electrical energy is completed in no more than picoseconds (1
of kght and differences in the path length of laser beams are the basis for some of the
Mass Spectromeiry

The dscovery of biologically active substances depends on techniques for thelr purifica
sources, measurement of their physiologal functions and exact determination of their
scienfists work fogether to make these discoveries at Imperial College and they have
spectrometry equpment which expioits high field fast atom bombardment and ele
The group has had many successes, including identification of the Enkphalins (the braln’

the Asihmo Factor (leukotriene D) and human Calcitonin Gene Related Peptide
vasodilator).

Imperial College of Science, Technology & Medicine, Depariment of Chemical Eng
nwoemnmofChemmlEnomenmisoneormugastthUnﬂed {Inge

mt::mmmmwm)-mﬁmwﬂlbeogemrdmdm'
Wi e shomn | Pene8 P for fhe vist and the plot plant and compuing facifies

King's College London, Chelsea Deparment of Pharmacy

i the various
chamdstrl-;,m phamacognosy and 4 v - expertise of pharmacy,
metabolism. The exhibifion and demonstrations
aspects ivoiving the Lse of rodioactive qn o 989 Wil llustiate some of fhis varied

King's College London Depariment of gi
. 1 of Biophysics
meworkofmﬂdepmmntcoversammngahrhearacorcaumdmm >

of inferest include neurobiology, e . biology
to expression of genetic material, e and cell motiiity and fhe structure of aukaryofic ¢

r
L

28/12

28/13

: YAL
301 %
e KE

pational Institute for Mmal::m _

fhe moming’s pIogramme wil begin with on Inftoducion fo a1
N:gdbdnmmh.mm“qu“h bzmﬂ”w e &
Dppor!unrryfovﬁfhobbom‘lm Qven by membery of the sclentifc: M-M'utlm
poyal Bolanic Gardens, Kew

Ko

wokmm.mmwmm%m#&m@mmd
memm.mmdmmm _lﬂ__'__ﬁ__ nin m

and whose statf underfake research on plont clossification ang Préserved piantsin existence,
The Jodrell chotmm.wﬂcnlq-emu_w £0lTed fesacch

cytology. genetics ond blochemisty of piants, ed research on the anatomy, physology,

mmmk&wuﬂleomhtdommawu““ o gard

Royal Navol Cdlg'ge Greanwich, Do:cl_umum‘dmlﬁmw
The Department of Nuclear Science & Technology conducts post grackuate couses for Naval Officers
civilors who have been appoinfed 1o fhe Nuciear Propuition Progiamme. The vt inctier . rm
physics demonstration together with demonstiations of the election microscope and the smudtor. If fime
permifs @ tour of the Painted Hall with  shorf falk on the history of the college will be given.
The Royal Mmdﬂmm.mdm'
st Bartholomew's Hospital Is one of the main teaching hospitals in London. The visit fo the Deparfment of
Histopathology will include: -
- the Pathology Museum, which houses tissue specimens. hisforical collection and medical instuments
- the eleciron microscopy unit, where ceils can be mognified up to 140,000 fimes. and related X-Ray
particle analysis unit
- the image onalysis unit. in mmzma-hmmmum
the referning clinician.
- fhe immunohistochemistry unif, which uses ontibodies to demonsirate homones. vinuses and ofher
fissue components. =t 2
- he cytology department. where siides are screened for breast and cervical cancer and ung.
bladder and stomach and other tumours are invesiigated.
University College London, Deparment of Chemistry
Modem Chemistry Is a blend of the fraditional and the new and both will be found in this programme. Most
people are impressad by the many dramatic chemical phenomena. such as explosons. vivid colour
changes, smels the formation of beautiful crystals ond so on. Most procticing chemists were first
to the subject by such observations and have searched for the chemical basis for their observotions
fhrough careful applications of physical methods. N |
The visit will mmammmw-M'mxw!mvm
of the phenomena affracting them to the subject. The visit continues 9
of research activities in the ded&bwwm-mm&:ﬁm
methods are employed In widely different arecs of chemical research fo understond the
and behaviour.

terms of molecular structure :
Universily College London, Depariment of Elechical ond Electronic Engineeting ressarch activifies
The vt il Inchude @ four of the Gepariment end @ etalled descrpfion of some
selected from: electronic opfical
soml conductor ciout CAD: crowave devces colenna ond propealer 6Ciors sgpaoaions
of neural networks: short puise laser techniques: quantum-well semi ;
integrated optfics.
Zoological Soclsly of London, Institule of Zoology: Depariment
The Depariment of Veterinary Science is a part of the Insiifuts of heafth and welfare of the zoo's onimals
Zoological Socety of London. The department s esponsible for ihe healih ond woCEE
mdundend(oszaeachhﬁahdmh”mwm '

Veterinary Science
. , which is the scientific amm of the
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va/Exxon Chemical Lid, rawley, Hampshire ] :
: MPOTY L oter 1 the UK's lorgest petroleum sfte ond home of &S
e mpton i part of the worldwide Exxon Corporation.
BXXON C which obout a third hos been de
't @r::,mmv'ﬁa mh..gesmorncfodchgﬁmtond Cota
foscing amg

o of the 0D - s .
m!&goﬁfucwﬁ:’;%mhmm ‘
aperators who use the Chermicals Plant which makes a variety of prog

may vist is the Energy
W#&%mhmmwwm‘mmmmw
forol A and informative day for any student, as the site four i
#t will prove to be *‘“C"m‘g e remember the excitement they found In

oduat vividly
mﬂﬁzﬂ?ﬂ%h Eﬁgsmd EXXON CHEMICAL and have @ good day out.
oo

.+ an Blochic. Dungeness, Kent ¥
p an il 2 4 The moming will be spent on Dungeness ‘A’ Power Station,
The visit will be in two parts. Wosmmd,,momofmomﬁmhpowemuﬂom
orrm'rlonCanhe,meoﬂemoonwﬂbespemofDmnenea

became operational in ;
trall and enviro
W.mﬂlmmmmmmmmme ;
:majanomsmaymetmmnofmbnGQmdearmmmmm

sandwich, Kent

7 Pﬁ:erlscrasedmmseddversiﬁEd health care company with operations In ne

Sandwich the Kent coast near Dover employs some 2,600 people of
:ie;r?;ogecmre;ncrchmbmthVOMthmd\fmnﬂwaﬁd '
ps opportunity medicine from concept to
ity to follow the ess of new [ t
m;“gejrwme vmngsomeofmzmnsoﬁmodem and up-to-date research
world, including the Iatest analytical techniques and molecular modeling. i
Once o new compound has been discovered the challenge s then to manufacture
possioie. The fowr wil include the manufacturing area to see how fhe latest fech
technology ore utilsed in one of the oldest biotechnology processes, fermentation.
Royal Alr of Aviation Medicine, Famborough, Hampshire
The RAF School of Aviation Medicine is based at Famborough In Hompshire. The s
aviation medicine research and teaching for both military and civil aviation medical
liustrated lectures there will be vists to departments of the school to see the work of |
laboratones.

Royal Marsden National Health Service Trust, Sulton, Surrey
After an infroduction to the work undertaken by the Instifute of Cancer Research and
Hospital, the group will be divided. Each group will visit the Radiotherapy Research Unif,
Tomograpny) and MR (Magnetic Resonance Imaging) Units, Radiotherapy freatm
Department of Nuciear Medicine and Ultrasound. There will also be a discussion on

aspects of concer. The combined group will see a film on Bone Marrow Transplante
Leukemio Ward.

R1Z: The Explor

The Bretol Expioratory was the first Hands-on Sclence Centre In the UK. Started In
oceupying the spiendid Engine Shed bullt by Isambard Kingdom Brunel, the great 1
N lemple Meods Ralway Station. Hands-on Science Centres encourage thelr Vi
mmpmuiummm.mtwmwnwmmmaw

Bxplorotory hos around 150 such experi provides
*pefiments, called plores,
SupPors school progrommes and o

ﬂ!eETICupumanbnoneofm world'’ he
¥ s leading mining companies. If is based In th
most parts of the world, R1Z operations are directed towards making use of the

ﬂmﬂhmmcmmmm f
fequires good science fog wnfh’cgogdeswmammmmrpmmof

i sclentists and
exciting and useful science : engineers, The
the recruitment on",”m‘ff““ be. It improves public understanding of scientific mafters @
deciding 1o pioneer o chemist of the next generation of scientists, Therefore RTZ has bee
refoted fo physics ¥ Programme in the Exploratory since much of he B

Force School

Lunch will be faken aboard a boat duing @ four of the
ul‘-dgfgdng f

dev . aat Britok
ocean going. Iron MMMWWMW&!&N

mories from even earller perlods from medieval indusiry
memowgummmimhmm

buring the aftemoon further fime will be spent with the plores ot the x 4
London. plores Exploral

putharfotd Appleton labotatory, m m ordshin 9
utherford Appleton Loboratory (RAL) is o mult-discipinary it

There are @ number of sclentific facilifies of RAL

1515 is the most powerful pulsed neufron source in the World, usedt from
Mmmmwmmwmmdmwmw
Vuican is @ neodymium giass loser oble fo deliver over fen thousand joules of energy in
mmmmdammoﬁmm”mwomm;g
of combining laser beams, ks capable of producing one hundred thousand joules of energy.
The Space Environment Test Focility is used to study the response of space
forms of vibration, and fo heating and cocling under vocuum. Scientists and engineers at RAL
Cl.-nc are Involved in providing Instruments for various sateliite lounches to study the surfoce of the sea
and oceans, the cosmos and solor system,

sevem Trent Water Lid, Bimingham A
Clean water for drinking has contributed more fowards health than anything else. Do you know
Senirvaier  how raw water is reated for crinking? What happens affer you flush the ioo?

N=  Water is a precious resource - vital for life. Come and see for yourself how a major UK and
intemational company provides a drinking water and sewoge disposal service for over eight
million people and indusiry every day. The service Sevem Trent Water provides for its

customers reflects the highest intemational

Sevemn Trent Water, serving the heart of England. has over 200 water freatment works supplying over
1900MI of drinking water each day. 1062 sewoge freatment works freafing 28600MI of sewoge and
disposing of over 175,000 tonnes of sudge each year completes the infegrated system.

The day’s visit will focus on these fwo major aspects of Sevem Trent Water's infemationally occlaimed work
carred out in five continents. A presentation, guided tours of water treatment and sewage works will form
an interesting and informative day.

/9 smithKiine Beecham Pharmaceuticals, The Frythe, Welwyn, Hertfordshire
SmithKiine Beecham is a fransnational phamaceutical

in all arecs of Health Care.

highly sophisticated computing facilfies. a number of sevice operafions such os engineerng. human
resources, fociifies management efc, a first ciass liary, vorious conference suifes and a lechure iheatre.
These faclities are located In extensive landscoped grounds and the combination provides an atfractive
campus-like environment. c

Students visiting SmithKline Beecham will affend a presentation given by ssnior members of Discovery
Rmathummmdmmmmmbwm
wil be given an overview of the various activiies of the ste and have the opportunity of visting
appropriate areas and of asking questions.

110 Unilever Ressarch, Port Sunlight, Bebbinglon, Wiral, Merseyside \
The vmwtangMmmmmmwﬂum by fraveling

by train from London 1o Liverpool.
Unilever is an Anglo-Dutch company which makes and sells food. defergents.
nearly every country of the world.
In the mwwdmmhm“mm'mmm

perfume ond tollefries in

2
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UCL mmmnﬂﬁ&mwmmmhwmhmm Ame

VISITS TO SCIENTIFIC MUSEUMS

Wednesday, 2 August
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sics fry

hf Emsleor?}, ogrc:;’l?: 1s 0 deep understanding of memm of how research

teeth, sk:hdr and clothes. :

years from the very mmwmvhmmmou ) I

T B s e e o o
O O he Port Sunkght viloge & a0 2

WO of Space & Climate Physics, Mullard Space Science

~enity College London, Depariment ¢ sclence
U.\.\e;‘e\.f mmcmmmmugesrummw
By exploiting the capabilfies of rockets and
understand our physical &

acular natural
climate of the Eame?:gm"hmum' such as comets and black

nd technicians who devise, design and bulld

Natural Histoty Museurn, Cromwell Rood, South Kensington, Lﬁmsxz it
Museum is renowned throughout the world for its exciting exhibitions t
g:eBmBloon:‘MWviemlnhodJc‘rorv talk. This will include information about scientific
the bockground behind some of the displays.
The talk will be followed by @ behind-the-scenes tour. Each student will have the opportunity to i
the five scientific departments (Botany, Paloeontology. Mineralogy. Zoology and Enfomology)
spectacular collections. The students will be able fo talk fo the scientists about various aspects ¢
and the many projects undertaken by the Museum.
After the tours there will be a chance fo explore the exhibitions. The Ecology exhibition s
water and the sun’s energy are critical to the survival of living things and examines the
beings on the environment. Dinosours have become extinct around 65 milllion years ago, b
display brings them very much alive! In the dinosaur exhibition, see the amazing selection
skeletons and gain an insight info the dinosaur’s fascinating way of life. Other exhibitions wor
Human biology, Ongin of Species and Creepy-crawlies.
Science Musaum, Exhibition Rood, South Kensington, London SW7
The wisit 1o the Science Museum will include a presentation by Simon Joss, who Is a Rese
cumently working on the LK National Consensus Conference on Plant Biotechnology and
Genetcs Debate.

Science & seen by many people as on entity evolving independentty from the rest of our culh
the view that science develops only according to its own rules and mechanisms Is flawed.
technology are as much part of our culture as are, for example, art and philesophy. And
Interoction between science and society is not a one way process, but a multiple one in which
only takes from science but aiso feeds back into it.
This dual relationship between science and society can be well exemglified on the new b
The more recent history of biotechnology shows how Its development has been as much
debaie among the general public as among scientists.
n-ebuwsdmemwwammgeswﬁbemmhedondmemwmmiupﬂmmm’ 2
bedmmmwmecmmmeﬂeveloormmot#Qnewbbied\ndogimispuﬁofmmhc
!wexmduummmmmmmderﬂundhgofbmach\obgy- L
Consensus Conference on Plant Biotechnology and the European Genetics Debate - will be
\:':'a!_cc-me Cenr_:e for Medical Science, Euston Road, London NW1
Science for Life’ s permanent exhibition obout biomedicine, featuring exfensive use
- Awide range of sophisicated and imaginative exhibits aliows the
P _ few hours. The hghlight is o walkthrough ceil magnified a million fimes,
hytguﬂgwo\mrbmcmldbedulbepfﬂporodformasupﬂseofome!lhhmbnhu-
wozkhgwfmeboavcndthescxencemmmmesefwmm.

OXFORD AND CAMBRI

v 3 August

yniversity of Cambridge

" l'nplf"fm@"’dcmmwawq-- Y | !
/1 Thew”o!‘helﬂvaﬂﬂv mmum“w“_ ; s . .

isticated analytical instrumentation in: Seedecibing, provide . mmh“
o oporent s oching s Ocflon. préceded by an Inrodictory fok by 0 mermoe
peportment of Engineering e
After an introductory talk outlining ﬂ'ﬂ m“
groupfounofﬂﬂdewmwlmm- _
Computer Speech Recognition
Englneerhgsrruchm
Nanotechnology
Aero and Fluid Dynamics

the research groups. Each participant wil have a choic
Microstructural Physics, Polymers and Colloids, or the Radio
physiological Laboralory

undertaken in the laboratory. Participants will be infroduced fo the brex

ic/5  British Antarclic Survey
The British Antarctic Survey is responsible for almost all the British
Survey began in 1943, as @ wartime naval operation. BAS

Environment Research Five scienttfic stations throughout the year.
Halley ond Faraday are geophysical observatores; Sign | Bird Isia

Rothera is the centre for studiies in Earth Sciences. All the research programme are organised
from Cambridge. The stations are suppiied by two Royal Research Ships. and the Air

Unit's Twin Otter and Dash 7 Alrcraft from Rothera Research Station.

University of Oxford

3/0/6 University Botanic Gardens . L

The history of the Botanic Gardens will be briefly described and there will then be a tour of the gordens
and greenhouses. During this tour the educational and scientific roles of the collection wil be expiainec,
using the plants fo explain various aspects of Plant Science.
The Oxford Botanic Garden is the oldest in Great Britain. For over 370 yeors if has stood on fhe banks of the
River Cherwell in the centre of Oxford. In that fime it has evolved fom a collection of medicinal herbs for
seventeenth century physicians o the most compact diverse collection of piants in the counfry.

In two hectares 8,000 species. representing almost every botanical fomiy. can be found.

Depariment of Engineering Science
The Department of Engineering Science ot Oxford provides
approximately six hundred undergraduates ond one hundred or Department:
academic and research staff, Al the main fleids of engineeing are covered in the i
Mechanical. Electrical. Civil, Chemical and Information Engineering.

e ample: viits to robotics and computer vilon IR T Seey lechniques. Duihg the

engineering; confrol :
tour visitors will have ample opportunities fo ummmmam

The visits above are scheduled o fake place du “_mwummem
mwcmmmtum.mmhwm““w
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Chief of Staff

Roberlo Lent
(talian)

Shucying Econsiil
Boccon! University

COLLEGE HALL

Host
Steve Nex

(United Kingdom: Eny
Studying 3
University of Leeds

Deputy Host
Joseph Derilo
(Philippines)
Studying Crop Sclence,
University of Aberys + 5
Wales

Programme Assistant
James Weir

(United Kingdom: I
Studying Electrical &
Electronic Engineering.

Heriot Watt University.
Edinburgh

Counsellors

Joseph Lungu
(Zambia)

Final Year: Mpelembe
Secondary School, IOMO. .
Zambia

* Jim Ridgwick

(States of Guernsey,
Channel Isiands)

Final Year: Elizabeth College,
Guernsey

rachel Stewart

(United Kingdom: Northern
Irelond)

Final year: Enniskillen
Collegiate School

1 Sarah Steinbarger

(United States of America)
Pre Medical Studies,
Augustana College, USA

The resident staff of the Sclence Forum i
selected from former participants.
of the staif feam Is by invitation only.

Zealand and Sii Lanka in pre
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COLLEGE H
Malet Shoo? 3

London WCIE 7HZ

Tel: 0171 636 8982

Fax: 0171 636 6591

NUTFORD HOUSE
Brown Street

London WIN 6AH

Tel: 0171 728 5020
Fax: 0171 258 1871

MAP C (Marble Arch Area)
10 Morbile Arch Underground
Station (Central Line)
HALL

11 CARISBROOK
12 NUTFORD HOUSE
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