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Ethical Problems in Physics 
Physics 485 T. Browder 

Thanks to Prof.M Peters and P. Gorham  
for an early version of these slides 
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Examples that pose ethical issues in 
physics  

•  N-rays 
•  Cold fusion 
•  LBL Heavy Elements 
•  Molecular transistors 
•  Uri Geller 
•  Polywater 
•  Split A2 
•  Missing Mass Spect 

•  Discovery of Pulsars  
•  Weapons 
•  Power-line EM fields & cancer 
•  Patents/exemptions 
•  Millikan Oil Drop experiment 
    (correct result but was data 

fudged ?) 
 
     Diversity in physics 
     Advising government on policy 

issues 

More examples are listed on the course website. 
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History & origins of ethics* 
 

•  Socrates (5th cent. BC) 
–  Distinction between problems resolvable by concrete data 

(geometry for example) vs. moral issues: just vs. unjust etc. 
–  Explored relations of morality & ethics & religion: 

•  Zeus & the rape of maidens; apparent injustice & immorality of 
Greek Pantheon 

•  Plato (  5th-4th cent. BC):  
–  justice is intuitive, arising from personal apprehension of  

fundamental “forms”  

•  Aristotle (4th cent. BC):  
–  “Nichomachean Ethics,” based on the primacy of Reason as the 

guide to action and moral choice 

*much credit (direct quotes referenced as [1] below) for this section goes  to 
 R. Cavalier  http://caae.phil.cmu.edu/Cavalier/80130/index.html 
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Applied Ethics is important: Alexander the 
Great was instructed by Aristotle. 

This course focuses on “professional ethics”. 
Ethics applied to the practice of physics. 
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History & origin of ethics 
•  Jesus & early Christian writers (Paul & John) 

•  The golden rule: “do to others as you would have them do to you” 
and  “Love your neighbor as yourself” 

•  Ethics arises from generalizing your own sense of what is good 
•  Applied outwardly by each individual, it returns to each as well 

•  David Hume (1711-1776) 
•  Posits a 'Principle of Humanity' as the Source of Morality  
•  Moral Sentiment 'informs us' of Good and Evil  
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Theories of Ethics 
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Types of theories 

•  Utilitarian 
•  Deontological 
•  Communitarian 
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Utilitarian Theories 
•  Jeremy Bentham (1748-1832) 

•  Equated good & evil with pleasure & pain, quantified 
•  Not applied just to individual, but to consequences for groups and 

societies, both near-term and far-term 

•  John Stuart Mill (1806-1873) 
•  “Not the quantity of pleasure but the quality of happiness” [1] 
•  Actions are right in proportion as they tend to promote happiness 
•  Act so as to produce harmony with fellow man 
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“Act” vs “Rule” Utiliarianism 

•  Judge each act for its utility 
•  Devise general rule based on utility 
•  Sometimes violating a rule produces a better result 

–   revolution against codified societal or governmental injustice 
–  A dilemma for rule-based theories. 
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Types of theories 

•  Utilitarian 
•  Deontological 
•  Communitarian 
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Deontological Theories 
•  Deontology (from gk deont: obligation, necessity) : the 

theory or study of moral obligation (Webster’s 9th New 
Collegiate) 
–  Moral or ethical action arises from duty 

•  Immanuel Kant (1724-1804) 
•  "Act only on that maxim whereby thou canst at the 

same time will that it should become a universal law."  
•  "Act so that you treat humanity, whether in your own 

person or that of another, always as an end and 
never as a means only" 

•  Problems with conflicting rules-can’t invoke 
consequences as a judge of the validity of a rule 
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Types of theories 

•  Utilitarian 
•  Deontological 
•  Communitarian 
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Communitarian Theories 

•  David Hume (1711-1776) 
•  Posits a 'Principle of Humanity' as the Source of Morality  
•  Moral Sentiment 'informs us' of Good and Evil  

•  Our desires determine our interests and goals 
•  We are naturally motivated to act benevolently but we 

need rules due to our limitations 
•  Social ethics derives from history and community 

decisions 
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Sources of “unethical behavior” 

•  Unethical behavior perceived often as selfish 
–  “ Looking out for number one “ 
–  Motivations: greed, desire for unearned recognition, …? 
–  Lust? 
–  Laziness?  Carelessness? 

•  What are examples in physics or science/academia  in 
general? 
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Principles of Scientific Practice 
Karl Popper* (1902-1994): 
•  Prior to Popper, the belief was that science 

usually advances through inductive reasoning 
•  Popper realized that science advances 

instead by deductive falsification through a 
process of "conjectures and refutations."  

•  “It is imagination and creativity, not 
induction, that generates real scientific 
theories, which is how Einstein could study 
the universe with no more than a piece of 
chalk.”  

•  Experiment and observation test theories, not 
produce them.  

*K. L. Ross, http://www.friesian.com/popper.htm 
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Principles of Scientific Practice 

•  Robert K. Merton (1910-2003) 
–  Communality: public disclosure of results, 

scientists “trade intellectual property rights 
for recognition and esteem” [wiki] 

–  Disinterestedness: no personal interest in 
result 

–  Organized Skepticism: scientific 
conclusions always open to question 

–  Universalism: pre-established criteria for 
truth 
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Rules from Merton’s Principles 

•  Accurate, full reports of theory and experiment 
–  Data complete and correct, including reporting of errors in 

methodology and execution.  
–  No suppression of unexpected results. 

•  Objective interpretation of data 
•  Fair credit (authorship/citation) 
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Rules from Etiquette 

•  Inclusion of all contributors on author list is required, but 
order of author list is a matter of etiquette. 

•  Reality: author lists are often important in career 
advancement 

•  scientific fields have many different conventions 
–  Often a source of marginal behavior among scientists 

•  Co-authorships are also controversial 
–  What contribution is required? 
–  What responsibilities do co-authors bear? 

e.g. high energy physics, LHC experiments at CERN 
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Comments 

•  Our “knowledge” of science depends on the truthfulness 
of others—we can’t repeat all experiments! 

•  There is a bond of trust between the scientific community 
and each individual scientist. 

•  There is a bond of trust between society that supports 
research and the scientist. 
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Ethical Problem Solving 

•  Define the problem 
–  Who, what, when, where, why 

•  Collect Information 
–  Stakeholders and their relationships 
–  Possible solutions 

•  Analyze 
–  How does each solution affect each stakeholder? 
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Problem Solving (cont’d) 

•  Make Judgment by applying moral/ethical principles 
–  Deontological: what rule applies? 
–  Utilitarian: effects on each party? 
–  Virtue ethics: are proposed actions virtuous? 
–  Communitarian: effect of solution on the scientific community 

and the public? 
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FUNDAMENTAL PRINCIPLES OF SCIENTIFIC RESEARCH  
1.  Scientific Honesty: 

Do not commit scientific fraud, i.e. do not fabricate, fudge, trim, cook,  
destroy, or misrepresent data. 

2. Carefulness: 
Strive to avoid careless errors or sloppiness in all aspects of scientific work.  

3. Intellectual Freedom:  
Scientists should be allowed to pursue new ideas and criticize old ones. 

They should be free to conduct research they find interesting.  
4. Openness:  

i.e. share data, results, methods, theories, equipment, and so on.   
Allow people to see your work, be open to criticism.  

5. The principle of credit: 
 Do not plagiarize the work of other scientists,  

give credit where credit is due (but not where it is not due).  
 

6. The principle of public responsibility:  
Report research in the public media when  

a)  the research has an important and direct bearing on human happiness 
b)   the research has been sufficiently validated by scientific peers. 

 

One Proposal for a Code by David Resnik (Philosopher) 
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As a result of serious of scandals, the American 
Physical Society has also devised a set of ethical 
guidelines for its members.  

We will examine and refer to these guidelines 
throughout the course. 

http://www.aps.org/policy/statements/02_2.cfm 
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Thursday, January 17, 2013 



Lawrence Krauss, NYT, Jan 17, 
2013 

26 

Because the threat of nuclear proliferation is not being 
addressed, and missile defense technologies remain 
flawed and because new threats exposed by scientists 
have been ignored, the Bulletin's annual Doomsday clock -- 
which was updated on Tuesday -- still sits at five minutes to 
midnight. The clock is meant to convey the threats we face 
not only from nuclear weapons, but also from climate 
change and the potential unintended consequences of 
genetic engineering, which could be misused by those 
seeking to create bioweapons.'... 'TO our great peril, the 
scientific community has had little success in recent years 
influencing policy on global security. Perhaps this is 
because the best scientists today are not directly 
responsible for the very weapons that threaten our safety, 
and are therefore no longer the high priests of destruction, 
consulted as oracles as they were after World War II 


