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INTERNATIONAL SCIENTIFIC CONFERENCE
      PHYSICS, TECHNOLOGY, ETHICS:

       
Ethical Aspects of Development and Application of New Technologies in the Context of 

Globalization Processes
 

    September 8 th – 9 th 2016, Žilina, Slovakia 

         Head of organization: Prof. Michal Valčo, Department of Religious Studies   

Total …...............................................………. ~ 30 participants
Slovenia, Poland, Great Britain, Serbia …….  ~  6  participants

Physicists: Štefan Luby, Emil Běták, J. Kúdelčík, I. Melo, M. Ambrozy
Ethicists, philosophers, theologians and mix of all others
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Fraud and Corruption in Science (Prof. Luby)
Isaac Newton would introduce fudge factors in order to increase the predictive 

power of his work; 

Robert Millikan manipulated his measurements of the charge of electron to 
make the results more convincing

Source: BROAD, W., WADE, N.: Betrayers of the Truth. New York: Simon & Schuster, 1982, p.23. 
ISBN 0-671-44769-6

Classification of misconduct:
Fraud - falsification and fabrication of data, plagiarism and self-plagiarism
Trading with publications including papers, citations and co-authorships
Embezzlement of funds or deformed grant practices;

Steve: “Ethics, in my opinion, includes honesty.”  



  

Narrative identity

Dangers of
Reductionism
Scientism
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Slide borrowed from Prof. Valčo

Steve: “How well do we understand the concept of "truth?" Is it what we have 
measured or is it something we are trying to uncover?”

Thomas: “Is beauty a valid 
criterion for scientific truth?”

Belief that empirical science
constitutes the most 
authoritative  world-view to the
exclusion of other viewpoints
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Cost of Big Science at CERN

Experiments at CERN could be dangerous

Science is a toy for a few, too difficult for the rest

Do we really need a deeper understanding of Universe?

Concerns



  

Concern:   Cost of Big Science at CERN

 Total cost of LHC  accelerator ~ 4 billion €   (4 000 000 000  €)

 Experiments at LHC – another ~ 4 billion €

 LHC's operating costs   ~ 1 billion € /year.

 Slovakia's contribution  ~  5 million € /year

Why not spend this money to cure world hunger or to invest in cancer research 
instead?
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Steve: “How do we justify our portion of a pie that also includes education, 
infrastructure, defence, etc.”

Barbora: ”How have HEP results in the past affected everyday life?”



  

Answer to the cost concern

 Total cost of LHC                                ~   cost of bank reform in Slovakia 1999 – 2000

 LHC's operating costs  1 billion €/year     versus NASA's 17 billion €/year

 Slovakia's contribution                        ~   1 beer/person/year

 CERN serves 10,000 researchers, engineers and students from 22 Member countries 
and 42 additional countries

 LHC lifetime is ~ 25 years

 We concentrate resources to big common goals in a coordinated effort. Costs are 
minimized, parallelism occurring in many competing small research teams is avoided.

cancer treatmentwww touch screens semiconductor chips



  

Concern: Experiments at CERN could be life-threatening

For example: 

microscopic black holes could be created in proton collisions at LHC.

Similar to massive macroscopic black holes they could attract matter, swallow 
our Earth and finally the whole Universe. 

In February 2008 a threatening simulation appeared on YouTube  in which a 
black hole created at CERN swallows the Earth. 
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Steve: “Are particle physicists obliged to respond to the concerns of the public even 

when those concerns are not scientifically sound? If so, how much effort is reasonable?” 

https://www.youtube.com/watch?v=BXzugu39pKM


  

Answer to the Black hole concern

CERN developed a clear chain of arguments:

1. The energies of cosmic rays are billion times higher than the LHC energy.

2. Nature performed at least one million LHC experiments with Earth.

3. The Universe in total does a billion LHC experiments per second.

4. Nevertheless stars collapsed to black holes do not dominate the Universe. 

CERN study clearly concluded: The LHC is safe 
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Particle Physics Masterclasses:

Concern: science is a toy for a few, too difficult for the rest 
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There is an objective barrier between complex language 

of modern science  and the public - this requires more and 

more effort to get through. 

Nevertheless,  communicating our results to the public is our duty  

Sharing the beauty of our discoveries with the young generation should be considered

an intrinsic part of research work.



  

Concern: maybe we should not even seek a deeper 
understanding of the universe

Asking deep questions is part of being human. 

Science searches for the answers and scientists have to have many virtues to find them

Big science demands also ability to cooperate across cultural differences and to overcome 
prejudices

Scientists have a lot to offer but have to work hard on communicating their results to the public

If not, growing number of people will look upon our work with suspicion or find it less and less 
relevant for their lives. 
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More from the panel on doomsday

Media reports: “Earthquakes in Italy caused by LHC”

CERN's approach is not to tackle this directly but to prepare info (fact sheets 
with e.g. total energy of LHC) which gives people material to make their own 
conclusions. This is distributed through HEP communities to use in case of 
need. 
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More from the panel on communication with 
public

Most of our measurements are communicated by physicists to 
physicists. 

Although the papers are public, it is not reasonable to think they are 
read and understood by the public. 

Should we feel obliged to "translate" all of these papers in a 
summary format that could be read by the non-PhD public? 

If not all, how many? 

Yes! ATLAS: some

CERN backgrounders
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More from the panel

What is the timespan from research to daily life impact ?

When could we expect the results of current research to have an 
impact?

How do HEP theories influence general culture and the view of the 
world?

13/15



  

More from the panel on cultural merits of HEP

Pursuit of knowledge is for benefit of humanity
In our 'Cathedrals of Science' we are doing a service to society.
This activity rests on a belief:
There is truth and laws out there that we try to uncover.
Both service and belief sound like religion but are non-
religious!

Scientists strive for the same things unlike other people

In science there is no suffering but only knowledge!

14/15



  

Next steps

Maybe we should clarify the different meaning of 
truth in the human and scientific realms.

We may enlarge our paper – you are invited to 

join us or to add ideas. 
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Backup: Topics/Questions from you

After the mini-black hole story doomsday scenarios pop up

again and again. It is our ethical duty:

- not to put life or the Universe at risk

- to explain the public that we try hard to avoid this.

Another topic is cost and the social priorities of financing

life, environmental and applied versus fundamental science.



  

Are particle physicists obliged to respond to the concerns of the public even when we know 
those concerns are not scientifically sound? If so, how much effort is reasonable? How do we 
make that measurement? Tell people why + correct: CERN response to mini-black holes.

It is natural to question how many resources should be dedicated to fundamental research. 
Even though we know there is a huge multiplication factor that comes with key discoveries, 
how much can we truly justify requesting from our funding providers? How do we justify our 
portion of a pie that also includes education, infrastructure, defence, etc.

Ethics, in my opinion, includes honesty. In a world that includes powerful leaders (or soon-to-be 
leaders) who appear to not understand what that word means, how do we re-introduce it into 
the public vocabulary again? We should be honest that the time from discovery to 
application is long. It was similar for the atom …

And how well do we ourselves understand the concept of "truth?" Is it what we have measured 
or is it something we are trying to uncover? Epistemology - not here: Are laws real? Plato, 
Aristotle. Is Beauty a criterion of Truth - or the way to Truth? Lenin vs Mach: Materialism + 
Empiriocriticism, positivism, sensualism, …

Most of our measurements are communicated by physicists to physicists, normally from the 
same field. Although the papers are public, it is not reasonable to think they are read and 
understood by the public. Should we feel obliged to "translate" all of these papers in a 
summary format that could be read by the non-PhD public? If not all, how many? Yes! ATLAS: 
some



  

A gloomy introduction?

Nowadays we witness increasing distrust of governments and political 
system in society. 

To make things worse, it appears that science is not an exception and a 
growing number of people look upon it either with suspicion or find it 
less and less relevant for their lives. 

As a result, many fall prey to conspiracy theories, superstition and 
dubious alternative healing methods, to name just a few.
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