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 Moral and Ethical Dilemmas opened up by cutting edge science 

David Holt B.Sc., P.G.C.E. 

Definition of dilemma 

Argument forcing opponent to choose one of two alternatives both of which are 

unfavourable to him/her . 

A position that leaves only a choice between equal evils. 

 

A major problem  in evaluating the effects of cutting edge science is the difficulty of 

obtaining the truth about a particular discovery or application, particularly for the 

ordinary citizen most of whom do not understand how science works. In order to decide 

what are the facts and what are possibilities and the strength of the possibilities e.g. 

highly likely, very unlikely etc. Disputes about the beneficial/non beneficial results of 

new or possible future applications are usually between the government and protest 

groups or large corporations. One party highlighting the benefits and downplaying the 

dangers and vice versa for the other party. You might think therefore that by studying 

the cases of both parties that you would be able to come to an informed conclusion. Not 

necessarily so. I intend to illustrate this by reference to what was cutting edge science in 

the 1950‟s because, with the benefit of hindsight, we now know many of the outcomes. 

 

I was at one time a lecturer in nuclear reactor safety and I propose to look at just one 

aspect of disagreement viz. the release of radioactive materials into the environment.  

There are three sources of radiation releases into the environment, nuclear waste, plant 

accidents, and releases due to normal plant operations. Opponents of nuclear power 

made great play of the first two types of release while ignoring the latter which was 

officially allowed up to specific annual quantities. Why? The government could have 

used the argument that the amount of radioactive material released by a coal fired 

power station of the same electrical output is one hundred times that emitted by the 

nuclear station.
1
 Why did they not use this argument? I think that the opponents feared 

that the government would release this data which would seriously undermine their 

case. The government on the other hand did not want to release this data because they 

would come under great pressure from the public to replace the coal fired stations at 

great cost and at the same time great pressure from the powerful miners union not to do 

so. 

There are many other facts about nuclear waste storage, skewed production costs (not 

even considered by committees set up to look at this point0, and many other facts that 

were not made to the general public in an easily accessible form. How then could the 

general public come to any sensible conclusions? 

You can be sure today that the dilemmas involved in the use or proposed use of most of 

the discoveries of cutting edge science are not set out in a form that is easily accessible 

to ordinary people. How then are they able to make any informed  judgments? They are 

destined to be carried along by the flow of the ever increasing number of initiatives 

generated  by the government, the implications of which may not even be fully 

understood by the minister introducing them, and, most likely by the MP‟s who will 

approve them. Additionally, in recent years, many scientists who have made proposals 

for research which is not considered to be “politically correct” have increasingly been 

denied funding. How can politicians possibly know which research may eventually be 

successful in solving the many problems that we face? It should be recognised by now 

that some of the most obscure research projects have produced some of the most 

amazing and important technological advances of the 20
th

 and 21
st
 centauries, e.g. the 

invention of the transistor at Bell laboratories.  
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In the time available I cannot possibly consider all cutting edge science so I am only 

going to consider a few dilemmas under the following headings. These are:- 

Legal implications of brain function discoveries; Creation of modified and artificial life; 

Brain modifications; Medical treatments; Behaviour control; Freedom limitations; 

Private information transfer; General technology; and Allocation of resources. 

(Some of the dilemmas may fall under more than one heading, in which case they are 

covered under the first suitable heading only.)  

 

Investigative techniques used for studying brain functions 
Initially information was obtained by examining the brains of people who had died. The 

brains of interest were those obtained from people who had functional or behavioural 

malfunctions These malfunctions may have been caused “naturally” by abnormal 

growth or lack of growth in some parts of the brain, by excess or insufficient supplies of 

brain chemicals (dopamine in particular),  by damage to parts of the brain caused by 

disease or heredity, or, by accidents sustained  principally during the two world wars. 

However during the last forty years of the 20
th

 centaury, the development of brain 

scanning apparatus, magnetic resonance imaging, computerised tomography, 

functional MRI, positron emission topography, near- infra-red spectroscopy, 

electroencephalography, and, magneto encephalography has revolutionised our 

understanding of the way the brain functions. Multi-modal imaging combines two or 

more of these techniques. 

Brain scanning techniques are now showing just how precisely it is possible to pin 

down even the most sophisticated and complex machinations of the human brain.  

 

Legal implications of brain function discoveries. 

 

Brain scans 

 
These are scanned results of two different people, which one would you gaol for life?  

 The brain scan which shows  more red (significant lack of activity) compared to normal 

brain is typical of that of murderers and violent criminals. A brain scanning study of 41 

convicted murderers (39 men and 2 women) showed reduced frontal lobe activity which 

severely compromises a persons ability to control their impulses. 
2,3

  However there is 

still much to be learned about brain dysfunctions. Should such scans be submitted in 

evidence?  The value of  studies like these is questionable because there is so much to 

be learnt about the practical implications of brain dysfunction. If acts of „mindless „  

violence really are that, is it pointless, as well as unfair, to punish the perpetrators? 

Also what should be done if a person who has not yet committed murder is found to 

have such a scan? 
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DNA evidence 

Imagine that you are a member of a jury that is trying a man for murder. The 

prosecution has no evidence against him bar this single item: his DNA matches traces 

of genetic material left by the murderer on the victim‟s body. The chances of the DNA 

found at the scene matching any single person plucked at random are, you are informed, 

are ten million to one. Do you find him guilty? You probably do. Such evidence has, in 

the past, sent many suspects to gaol, while the juries were convinced that „statistically‟ 

a guilty verdict was in order. The apparent unlikeliness of the person in the dock being 

innocent is , however, illusory. Even if his DNA pattern is seen only once in ten million 

in a country with a population of, say, 100 million people, that means that it is shared 

by 10 other men. If all 10 were in the dock, would you have any reason to single out the 

one that is now before you? Logically, then, the chances of his being guilty are one in 

ten, not ten million to one. Our prejudice- in this case the assumption of guilt until 

proved innocent-   is so deeply entrenched that we find ourselves struggling to fit the 

facts to match it rather than vice versa. In our example, a computerised database of 

every person‟s DNA- not such a distant possibility- would remove one of the major 

justifications of the assumption of guilt. This is because such a database would make it 

relatively easy for the police to run a check against almost anyone, not just people they 

had a reason to suspect. So the chances of them effectively placing a random member of 

the public in the dock are greatly increased.  

  

Creation of modified and artificial life 

 

Scientists are on the verge of creating the world‟s first artificial life form. Craig Venter, 

DNA researcher, has built an entirely synthetic chromosome – a sequence of genes-and 

plans to implant them in an existing cell. Researchers hope the discovery will lead to 

developments in bio-engineering to help tackle climate change or provide alternative 

energy sources. It will also provoke widespread debate about the ethics of  “playing 

god” by creating new species. We will be going from reading our genetic code to the 

ability to write it. That gives us the hypothetical ability to do things never contemplated 

before. The artificial chromosome which has been created is 381 genes long and has 

been named Mycoplasma laboratorium. 

The scientists  hope to implant it in to the cell of another bacterium to create the 

artificial life. The resulting bacterium will rely on the molecules of the host cell to 

reproduce, but will otherwise be entirely artificial.  

We know that in humans some functions are controlled by a single gene, other functions 

are controlled by a number of genes in cooperation, but how some functions are 

controlled is not known. If we create a complex artificial life form we will not know 

what genie we may be letting loose until, perhaps, it is too late. This area of research is 

not regulated and therefore there is no body of scientists overseeing specific 

experiments that a researcher is proposing to carry out. 

. 

Proposals to modify genes and /or to add artificially created genes and chromosomes in 

order to enhance human capabilities seem to me to be a step too far. It has taken 1.9 

million years for humans to develop from their animal predecessors to their present 

state of development, countless unfavourable chance modifications having been 

rejected by natural selection.   At the present time we just do not know enough to 

understand what the consequences of such proposals might be. 
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Brain modifications  

 

Manic-depressive illness 

Manic-depressive illness is suffered by 5% of the general population. 30% of artists and 

writers and 50% of poets, who are the most creative, suffer from this illness. It is 

characterised in the depressive stage by possible symptoms of insanity, melancholia and 

uncontrollable rage. The manic phase is characterised by the ability to function well on 

a few hours sleep, the focus to work intensively,  and an ability to experience depth and 

variety of emotions. The illness can run in families. An example is shown in Alfred 

Lord Tenyson‟s family tree. See the diagram on page 5 

 

 It has been found that the source of the disorder is located at the basolateral nucleus of 

the amygdala. Vincent Mark 
4
 a Boston neurosurgeon, who was investigating a woman 

with extreme symptoms, inserted electrodes through her scalp and deep into her brain, 

so that they terminated in and around the amygdala. Then he sent a small electrical 

current into each one. When the stimulation was directed at one spot, and one spot only, 

the woman suddenly started to thrash around and beat the wall in a semblance of wild 

anger. As soon as the stimulation ended she was back to normal, with no recollection of 

what had happened. Mark identified the spot as the basolateral nucleus of the amygdala. 

He burnt it out, and the woman‟s rages disappeared. The inference is that they had been 

caused by small, brief seizures focused on just one part of the amygdala.     The illness 

can apparently be cured by burning out this spot. 
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Look at this chart of the creative life of Robert Schumann. 

 
You can see that during his hypo manic phases he produced a vast output of opus‟s and 

virtually nothing during depressive phases. Were we to automatically burn out the 

controlling spot in the amygdala we would be in danger of halting the production of 

great art, literature and music. Would the treatment justify the outcome? 

 

Bionic sex chips 

 

There has been a lot of work done on deep brain stimulation, in which tiny shocks from 

implanted electrodes are given to the brain. The technology has been used in America to 

treat Parkinson‟s disease. In recent months scientists have been focusing on an area of 

the brain just behind the eyes known as the orbitofrontal  cortex. This is associated with 

feelings of pleasure derived from eating and sex. Morten Kringelbach 
5
 found that the 

orbitofrontal  cortex could be a new stimulation target to help people suffering from 

anhedonia, an inability to experience pleasure from such activities. 

Tipu Aziz 
6
 predicted a significant breakthrough in the science behind a “sex chip” 

within ten years. A few years ago a scientist implanted such a device into the brain of a 

woman with a low sex drive and turned her into a very sexually active woman. She did 

not like the sudden change so the wiring in her head was removed and she reverted to 

her original state. By 2015 micro-computers in the brain with a range of applications 

could be self-powered and controlled by hand held transmitters. When the technology is 

improved, we can use deep brain stimulation in many new areas. In ten years‟ time the 

range of therapies available will be amazing – we don‟t know half the possibilities yet. 

Some critics regard the techniques as only a step away from brain washing. We are 

being led to big   philosophical questions by rapid technological advances. If we don‟t 

discus them now, they may be taking place before we can resolve the issues.  

 

Medical treatments 

 

Implanted genes 

There is the distinct possibility that implanted  genes may be able to be passed on to 

offspring‟s that will enable them to eliminate genetic diseases. What are the 

implications? 
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DNA tests on pregnant women 

Globally 1 in 25 fathers may not be biologically related to their child. These fathers 

may be unwittingly raising another man‟s offspring. Paternity tests are being carried out 

by DNA laboratories on unborn children while they are still in the womb, enabling their 

mothers to abort them if they are the product of an extramarital affair. The service, 

known as a prenatal paternity test, is being used by hundreds of British women every 

year, according to one of the laboratories performing it.  

Some DNA laboratories are refusing to perform the prenatal paternity test (cost £234+), 

insisting that it is unethical, a view echoed by pro-life campaign groups. Invasive 

procedures are necessary for testing, raising the possibility of a miscarriage and also 

posing a health risk to the mother. In order to extract a usable sample for testing, the 

pregnant woman must undergo either chorionic  villus sampling, which is carried out 

between the11
th

  and 18
th

 week of gestation or, more commonly, amniocentesis which is 

done slightly later. Both procedures increase the risk to mother and baby. 

 Under British law DNA tests can be carried out only if the  person whose cells are 

being scrutinised has given written permission. Nevertheless it is the latest ethical 

difficulty to hit the burgeoning business of  private DNA testing. It is estimated that 

there are at least 200,000 tests carried out each year in Britain. 

 

Sex determination 

It is possible to determine the sex of a baby before birth. Is this ethical? Might a woman 

have an abortion if the sex is “wrong”? There is the possibility, if taken to the extreme 

that the male female  balance might be altered. If so what would be the effect of this? 

 

Behaviour control 

 

Memory removal drugs 

 

Scientists believe they could one day be able to create a drug to remove unhappy or 

embarrassing memories, from the death of a pet to childhood teasing or a failed love 

affair.  

The prospect of a memory- cleansing “lifestyle drug” could be attractive to many. For 

others it would raise medical and moral questions, from the possibility of good or useful 

memories accidentally being lost during treatment, to the potential for misuse.  

Research by Andreas Luthi 
7
 has found that, after receiving treatment, laboratory 

animals stopped being scared of sounds associated with electric shocks, indicating the 

memories had been erased. They had been given a drug that dissolves a sheath around 

the amygdala, an almond-shaped organ in the brain where mammals store memories of 

fear.  

Joseph LeDoux 
8
 said human brains had similar sheaths and that drug treatment and 

therapy could help human sufferers “overwrite”  memories with cheerier thoughts. The 

treatment could also ease post-traumatic stress disorder or severe phobias.  

 

Freedom limitations 

 

Thought extraction 

Attempts are being made to read peoples thoughts. The starting point has been to give 

volunteers a list of words and ask them to think about each word in turn and at the same 

time to take an appropriate brain scan. The subject is then asked to think about words on 
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the list that he/she picks at random from the list without telling the experimenter which 

word has been selected. The experimenter then compares the scan of the unknown word 

with the scans of the known words. It has been found that the experimenter is able to 

identify the unknown word correctly. There may be a very long way to go but the aim is 

eventually to read a person‟s thoughts. 

At the present time laws only govern what you may or may not say or do. What a 

person thinks is sacrosanct and private. Who knows what power would be in the hands 

of persons who would be able to read other peoples thoughts. A possible good use of 

this would be to help people with post traumatic stress disorder. Should work in this 

area be banned or heavily regulated?  

 

Oneirology (the scientific study of dreams) 

The content and purpose of dreams are not fully understood but scientists are now 

getting very close to being able to detect dreams and download the images onto a 

computer screen. What will the psychologists make of this? Discussion about the ethical 

implications of Brain Computer Interfaces has been relatively muted. This may be 

because the research holds great promise in the fight against disability and BCI 

researchers have yet to attract the attention of animal rights groups. It may also be 

because BCIs are being used to acquire signals to control devices rather than the other 

way round, although vision research is the exception to this. 

This ethical debate is likely as BCIs become more technologically advanced and it 

becomes apparent that they may not just be used therapeutically but for human 

enhancement. Today‟s brain pacemakers , which are already used to treat neurological 

conditions such as depression could become a type of BCI and be used to modify other 

behaviours. Neurochips could also develop further, for example the artificial 

hippocampus 
9
, raising issues about what it means to be human. 

Some of the ethical considerations that BCIs would raise under these circumstances are 

already being debated in relation to brain implants and the broader area of mind control. 

 

 

Private information transfer 

 

Control of genetic information 

There is a proliferation of DNA information on both public and private health data 

storage systems. Insurance companies amongst others would love to get their hands on 

this information because it would be of considerable help to them in assessing the risk 

of insuring applicants.  As the law stands at the present time, it is illegal for them to 

access this information with only one exception. People who have Huntingdon disease 

gene must disclose this to the insurance company because they will definitely die at an 

early age. If they do not disclose this information   when the death certificate is 

presented the insurance would automatically become null and void. 

As time goes by it may be possible to forecast a more precise time scale of the onset of 

other genetically controlled diseases leading to a whole class of people who are unable 

to obtain life insurance. This would negate the current principle of assessing risk which 

is based on actuarial mortality tables, thus sharing the risk amongst all the insured 

people. 
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NHS data base 

When the whole of the medical information of the entire population has been put on the 

NHS data base (which is supposed to improve patient care)  there will be concerns 

about the security  of what is essentially private information.  

Firstly tens of thousands of people will have access to the information. This contravenes 

a basic principle of data security viz. the number of people who have access to the 

system should be as small as possible, preferably in single figures. We know that there 

are leakages of information due to lost discs. Perhaps more importantly people who 

have access to public sector data bases have illegally sold information e.g. from the 

police data base. At the very least people who will have access should have the very 

highest level of security clearance.  

Secondly there is the possibility of permanent loss of data when glitches occur in the 

system and the data has not been backed up . Of course it is a mandatory requirement 

that data is backed up, however there are very very many times when data has been lost 

on public centre data bases ( data is lost on a daily basis) because relevant personnel 

have not backed up data. One of the main reasons for the failure is management 

pressure to carry out tasks in a shorter time in order to “improve” efficiency. 

 

 General technology 

 

e-mails and phone calls 

There have been proposals by the government to intercept, store and analyse all e-mails 

and phone calls. The purpose is said to be the detection of terrorist plots before they are 

implemented. This would be a tremendous invasion of privacy and raises concerns 

about the power it would confer on government if misused. The idea appears to have 

been dropped at the moment due to technological difficulties in setting up such a 

system. However improvements  in hardware and software in the not too distant future 

may make this a possibility. Should laws be put in place to prevent this happening? 

 

CCTV facial recognition systems 

Very many CCTV facial recognition systems have been installed and the numbers are 

set to increase. They can be set to recognise known  or suspected criminals and also 

anyone who is behaving in a suspicious manner. However they are only about 80% 

accurate. This can lead to innocent people being arrested and questioned,  

 

Biological identity cards and Passports 

These cards and passports fail to identify a proportion people mainly due to failure to 

recognise the face. What happens to these people who unfortunately are let down by 

what is essentially a failure of the system to function correctly?  What will happen to 

people who are stopped by the police and asked to produce their identity card but are 

unable to produce it because they have inadvertently left it at home?  Will they be 

arrested until their identity can be established by other means or will they have to give 

their name and address and be instructed to present it at a police station in the next few 

days? In the first case large numbers of people will have their lives disrupted or if the 

latter applies a terrorist would simply give a false name and address. Would they be 

fined if they were found not to be carrying an identity card? 

 

Robots 

Robots will be as common as mobile phones and cars in the next 15 years, according to 

a study on the future of technology. 
10

 Japan leads the world, with 295 robots per 10,000 
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workers, while Britain has just 40. Sales of robots worldwide are estimated to reach 5.5 

million this year and 11.5 million by 2011. this will have a devastating effect on 

workers performing both routine manual and skilled manual tasks. On what tasks will 

these people be  employed? Populations in third world countries normally start to 

improve their lot by providing cheap labour in factories manufacturing goods for export 

to the developed countries. The developed countries will eliminate these jobs by the use 

of robotic systems in their own countries. What will be the effect of this on the 

populations of third world countries especially if they are also hit by climate change? 

 

Robotic wars 

Improved human performance 

The United States military has been exploring applications for BCIs, to enhance troop 

performance as well as develop systems to interfere with the communications of 

perceived adversaries. The most successful implementation of invasive interfaces has 

occurred in medical applications in which nerve signals are used as the mechanism for 

information transfer The budget for the year 2009/10 includes $4million for a program 

called Silent Talk,
11

 which aims to “allow user-to-user communication on the 

battlefield without the use of vocalised speech through analysis of neural signals”. A 

further  $4million was allocated by the army to the University of California to 

investigate computer-mediated “synthetic telepathy”
11

. The research aims to detect and 

analyse the word-specific neural signals, using EEG, which occur before speech is 

vocalised, and to see if the patterns are generalizable.The research is part of a wider 

$70million project that began in 2000 which aims to develop hardware capable of 

adapting to the behaviour of its user. 

 

 

Western countries have fought wars in places like Iraq and Afghanistan. However 

support for these types of war starts to ebb away when large numbers of armed service 

personnel start to be returned in body bags and an even greater number of seriously 

injured personnel are repatriated. 

Already the numbers of aircrew casualties has been reduced by the use of drone planes. 

By 2020 40% of the world‟s armies will be automated. Consequently if there are very 

few casualties the constraints on governments to seek negotiated or peaceful solutions 

will be removed. Also if when considering the feasibility of starting a war they know 

that there will be no bad political consequences because there will be hardly any service 

casualties, will they be more inclined to start a war?  

 

Allocation of resources 
 

IVF treatments 

Should government (i.e., taxpayer‟s ) money be spent on IVF treatment, which will 

result in an increase of the world population (which is already growing too rapidly) 

rather than on the cure of illnesses which incapacitate or kill people? 

Age discrimination in the NHS 

Shortages of money has led some NHS trusts to offer treatment only to people below a 

certain age. Is this practice unfair, after all the older people excluded from treatment 

have paid into the health insurance scheme all their lives only to be denied treatment 

when they really need it? The trust is ,for example, implying that a child‟s life is of 

more value than that of a person approaching the end of their life. Could it not be that 

the knowledge and experience of the older person might be of more value to society 
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than the unknown possible contribution of the child? If the resources really cannot be 

found to treat both, would it be fairer to hold a lottery or should the money be made 

available by transferring money from other government programs?  

Space exploration 

Space exploration is very expensive. During times when there is very great pressure on 

resources for health services, education, job creation, elimination of poverty, protection 

of the environment etc. can expenditure on space exploration be justified in terms of the 

advancement of  science and our understanding of the universe ? Of course, there have 

been scientific developments that could only have been carried out in zero gravity. 

Perhaps these might help to justify the expenditure on space exploration. 

 

Conclusions 

 

I have only considered a few of the thousands of scientific and technological 

breakthrough‟s that are actively being currently pursued . 

It is quite clear to me that there are profound possible dangers to the human race viz. 

reductions in freedom, the imposition of behaviour control, the genetic modification of 

humans with potentially unknown consequences, the creation of potentially threatening 

artificial life forms, the misuse of private information, and, the huge upheavals that will 

be brought about by extremely rapidly advancing technology. What is more nobody 

knows about all the things that are being studied at the cutting edge of science. 

Therefore the situation is rapidly getting out of control. I personally feel that, unless 

something is done to effectively oversee vast areas of modern science, disaster is 

looming. There are organisations who collate and publish abstracts of all the papers in 

specific fields of research. It should be possible, therefore, to set up an organisation to 

oversee the abstracts published, to obtain the original papers of those abstracts that 

appear to pose ethical or moral dilemmas for further study, and, to report to the 

government about those papers that need detailed consideration with a view to taking 

appropriate action. Twenty-five years ago many science  fiction books and films had 

supplemented 1984 by their suggestions about how we might be controlled in the 

future. They were well ahead of existing science. At the present time actual science is in 

danger of overtaking science fiction. Will we all eventually be living in a virtual reality 

world?  

 

Finally just a few thoughts about predictions. Scientists have, towards the end of the 

20
th

 century, made predictions about what the future holds in their respective fields and 

how long these predictions would take to come true. They were often criticized by 

people who thought that it would take much longer than the scientists thought to 

achieve their goals. The scientists have often been wrong, their predictions have 

happened much sooner than they had envisaged! 

A few quotations. 

“This „telephone‟ has too many shortcomings to be seriously considered as a means of 

communication. The device is inherently of no value to us.” –WESTERN UNION 

internal memo, 1876. 

“Heavier than air flying machines are impossible.” –LORD KELVIN, president, Royal 

Society, 1895. 

“Everything that can be invented has been invented.” –CHARLES H. DUELL, 

commissioner, U. S. Office of Patents, 1899. 

“Airplanes are interesting toys but of no military value.” MARSHAL FERDINAND 

FOCH, professor of strategy, Ecole Superieure de Guerre. 
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“Professor Goddard does not know the relation between action and reaction and the 

need to have something better than a vacuum against which to react. He seems to lack 

the basic knowledge ladled out daily in high schools.” –NEW YORK TIMES editorial 

about Robert Goddard‟s revolutionary rocket work, 1921. 

“The wireless music box has no imaginable commercial value. Who would pay for a 

message sent to nobody in particular?” –DAVID SARNOFF‟S associates, in response 

to his urgings for investment in the radio in the 1920s. 

“ Who the hell wants to hear actors talk?” –HARRY M. WARNER, Warner Bros., 

1927. 

“I think that there is a world market for maybe five computers.” –THOMAS WATSON, 

chairman of IBM, 1943. 

“There is no reason for any individuals to have a computer in their home.” –KEN 

OLSEN, president, chairman and founder of Digital Equipment Corp., 1977. 

 

  

 

A story. 
12

 

In 2006Alexander Litvinenco was murdered in London by the administration of  a few 

hundred nanograms of the radioactive isotope polonium-210. The polonium trail led 

back to Moscow. This is believed to be true. The next bit is fiction. 

There is a meeting in Moscow of professionals from security agencies and energy 

corporations. Someone says “ You realise, do you, that a poisonous dose of polonium-

210 will cost about $10m? Why not use ricin- we know that that‟s a reliable poison  and 

a lot less visible to the media? Moreover it will cost less than $1.” 

Another bureaucrat adds: “Yes, and to make the polonium we have to seek time on a 

reactor fully occupied with other important tasks.” 

At which point a senior manager intervenes. “Gentlemen,” he says, “the purpose of this 

action is not merely to punish a traitor – and that alone needs visibility and media 

amplification – but more importantly to keep the West frightened of all things nuclear. 

Our future as a world power depends on our ability to make them wholly dependant on 

us for their supply of oil and gas; their use of nuclear energy would free them of this 

dependency and we could lose our ability to make the world go the way we wish. Ten 

million dollars is nothing in that cause.”  
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