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Examining Cold Fusion 
Handout 

 

Science is not an idea; it is a process.  Science is the process of taking an idea from the 
obscure to the understood.  Scientists come up with these ideas all of the time, just like 
everybody else.  The main difference is that within the scientific community there are some 
simple rules scientists need to follow in order to arrive at a reasonable solution.  This has not 
always been so.  The BC philosophers, for example, only needed to “reason” their way to a 
scientific solution.  When Aristotle concluded that all matter is composed of four elements 
(Earth, Water, Wind and Fire) he arrived there quite reasonably by what he and others 
perceived as pure logic.  Problems arise when this logic is either not viable or not 
reproducible.   

Modern Science has evolved and has changed the way science is done.  Today science is 
done through experimentation.  The process of using experimentation evolved shortly after 
the Dark Ages.  There is even a name for the process, called “The Scientific Method,” and it 
really works.  First, let us review the general form of the scientific method.  Although you 
may have seen it reproduced in many ways, the general procedure follows at least these four 
common steps:  

1. Make a statement of a problem to be investigated.  

2. Find a method for investigating the problem.  

3. Present the results.  

4. Draw conclusions from the results about the problem. 

Once we agree to this general process we are free to explore our natural world for new 
and creative solutions to age-old questions.  To show you what can happen when this process 
is not followed, we will focus on one of modern science’s most recent blunders, “Cold 
Fusion”.  In 1989 when Pons and Fleischmann announced their results demonstrating cold 
fusion the rest of the scientific community scurried to reproduce and verify them.  To 
understand what happened here we need to first understand the process.  In general, a fusion 
reaction involves the combination of two deuterium atoms (hydrogen atoms with an extra 
neutron) into an isotope of helium.  This reaction creates an extremely large amount of 
energy (hydrogen bomb).  However, fusion reactions also require an enormous amount of 
energy to start the reaction.  Amazingly, Pons and Fleischmann claimed that they were able 
to produce their “cold fusion” reaction at room temperature.  This discovery would have been 
a breakthrough for energy production.  The short version of their experiment follows:  

 Pons and Fleischmann submerged palladium rods in a solution of lithium hydroxide, 
with deuterium in place of the hydrogen on the hydroxide ion, and heavy water (water 
with deuterium replacing the hydrogen).  

 The scientists said a charge was transferred between the rods creating a large amount 
of energy. 
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 The two men reported that neutrons and gamma rays were detected, which suggested 
a nuclear reaction rather than a chemical reaction.  

If successful, Pons and Fleischmann would have made a great contribution to modern 
science.  Imagine the usefulness of a new form of energy that is cleaner and safer for the 
environment than any we use to date.  It would be a cheap, unlimited source of energy at our 
disposal.  It seems all too good to be true and in science if it looks like a duck, quacks like a 
duck . . . it’s a duck!   

So where did Pons and Fleischmann go wrong?  Was it simply an error in the science that 
needed to be corrected?  If it were only that easy!  A scientific idea progresses with the aid of 
the scientific process.  It evolves from an idea to a theory and then to a scientific law by way 
of experimentation.  Pons and Fleischmann’s idea, although good in theory, did not quite cut 
it experimentally for a number of reasons including: 

1. They lacked proper scientific judgment in all steps of the scientific method except for 
stating the problem to be investigated.  

2. Their science could not be tested, nor could it be refuted.  

3. Their experiments were not reproducible. 

4. Their findings could be neither verified nor denied.  

So what is the solution to this problem?  How can we keep this from happening again?  
Or should we even try?  The answers to these and many other questions are (in reverse 
order), yes, peer review and peer review.  But what exactly is peer review?   

Peer review is a form of checks and balances that exists broadly across all the sciences 
where any new findings are reviewed, evaluated, tested and retested.  It is a means to an end, 
resulting in viable reproducible results.  In modern science, if an experiment is not 
reproducible then it is not validated.  How would this have affected the cold fusion 
experiments performed by Pons and Fleishmann? 

1. The experimental process used would have to be reproducible.  

2. The data collected would have to be made accessible to other experimenters.  

3. The results would have to be reproducible. 

4. The findings would have to be derived by independent experimenters. 

Can you think of a scientific idea in the past that has not survived after it suffered through 
serious Peer Review? 

___________________________________________________________________________ 

___________________________________________________________________________ 
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How about the old scientific practice of Blood Letting!  In the Middle Ages right up into 
the early 1900’s when one was ill, the mystic or “witch” doctor would solve the problem (the 
illness) by letting out a certain quantity of blood depending on the severity of the illness. 
There was a direct relationship to the severity of the illness and the quantity of blood let!  
Imagine that, the sicker you are the more blood we take!  (That doesn’t seem logical, now 
does it?) 

 By now you get the point.  Peer review would take the “scientific” practice of 
bloodletting and turn it on its head.  After experimentation (poor souls that often didn’t 
survive) many experimenters agreed that the illness wasn’t cured in any way by removing the 
blood of the afflicted.  To us this is entirely obvious, but in actual practice it was “Take two 
leeches and call me in the morning”. 

What is the real price to be paid? 
___________________________________________________________________________ 

___________________________________________________________________________   

 

What is the cost of bad science? 
___________________________________________________________________________ 

___________________________________________________________________________ 

  

To most it seems unlikely that Pons and Fleischmann would declare themselves bad 
scientists.  It is a fact that their failure to carry out their experimentation in the proper manner 
caused them to lose professional merit.  Perhaps more importantly it jeopardized the future of 
cold fusion research.  Now most of the public, including many in the scientific community, 
are exceedingly skeptical of any one interested in pursuing cold fusion or any slightly related 
fields.  Think of the time and funding that has been lost.  If Pons and Fleischmann had not 
rushed to publish their findings, is it possible that another scientist could have discovered the 
actual solution to cold fusion by now?   

In conclusion, the Pons and Fleischmann blunder was not a total loss.  Perhaps most 
importantly it provided the scientific community with a strong reminder of the importance of 
true verifiable science through properly documented experimentation and peer review. 


