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In physics, whenever we cannot do an experiment in the real world for physical, 

technological, financial or ethical reasons, we use "thought experiment" [1]. In this letter, 

we prove that sometimes a thought experiment may lead us to the wrong results; and to 

achieve the definitive and reliable results, all experiments must be done in the real world. 

Here we prove that thought analysis of an experiment before performing in the real 

world, namely thought experiment, is a wrong work. 

There are several thought experiments in physics. Schrodinger’s cat experiment [2], EPR 

paradox [3] and Einstein's light box [4],[5],[6] are some of the most famous of them. It is clear, 

all experiments are initially a thought experiment (As Ernest Mach said a thought experiment 

is any experiment that has not been performed yet [7]). Some of them become real physical 

experiments and some of them remain thought experiment, due to the human inability to 

perform them in the real world (because of physical, technological, financial or ethical 

reasons). For example, due to the restrictions of today’s technology, we cannot perform the 

Einstein's light box experiment in the real world. Because, by today's tools, we cannot measure 

the change in mass of the box after emission of a photon.  

There is a very important point about thought experiments that seems to have been ignored so 

far: Sometimes a thought experiment may lead us to a wrong result. A thought experiment is 

an experiment which it is designed and performed in the brain of a scientist, by using the 

knowledge and science of that time, and since human knowledge has never been complete, a 

thought experiment can sometimes lead us to wrong results. Let me explain this with an 

example. In Photoelectric effect, which was discovered by Philip Lenard in the 1990s, there is 

a threshold frequency that scientists of that time could not predict existence of it, based on the 

main theory of that time about light i.e. electromagnetic (EM) theory [8]. The existence of a 

threshold frequency for a given metal, a frequency below which no photoemission occurs, 

however great the light intensity, is completely inexplicable in electromagnetic terms [8]. From 

the electromagnetic point of view the primary circumstance that determines whether or not 

photoemission will occur is the energy reaching the surface per unit time (or the intensity), but 

not the frequency [8]. If a person in the 1990s (namely in the years before the discovery of 

quantum aspect of light) wanted to predict the result of photoelectric experiment, could he 

predict the existence of threshold frequency? The existence of threshold frequency was 

discovered via perform the photoelectric experiment in the real world, not by thought 

investigation. The photoelectric experiment shows well that sometimes a thought experiment 

can lead us to a wrong result (which in this case is prediction of nonexistence of threshold 

frequency). 

Another example is the experiment of subatomic particles diffraction from double-slit. If we 

do this experiment for macroscopic particles (such as sand particles or salt grains), the pattern 

of diffraction will be random [9]. If we do this experiment with subatomic particles, like 

electrons, we expect to achieve the same result (namely a random pattern); but performing of 

the experiment in the real world leads us to an interference pattern, i.e. dark and light bands 
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[9], (Fig. 1), which is contrary to expectation. Therefore, in this case, too, the prediction of 

thought experiment is untrue. 

 

Fig. 1. Diffraction pattern of electron from double-slit. 

Numerous other examples can be mentioned that show that the results of thought experiments 

are not reliable. As another example, most of us know the famous phenomenon of Chain 

Fountain (Fig. 2). In this experiment, we expect the chain to fall from the edge of the glass; but 

the result of the experiment is different from our prediction, and the chain falls with a distance 

from the edge of the glass (Fig. 2). 

 

Fig. 2. Chain Fountain phenomenon  

Based on these three examples, the conclusion of this letter is as follows: thought analysis of 

an experiment before performing in the real world, namely thought experiment is completely 

unreliable. Because, as we proved in this article, doing an experiment in the real world can 

yield results we never even imagined. Therefore, all experiments must be performed in the real 

world so that we can accept their results. This means, based on this article, for example we 

cannot design a thought experiment near a black hole and discuss its results and modify or 

develop our theories based on it. Because, with performing this experiment in the real world, 

some results may be observed that are not in our predictions and conclusions. 
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Just like Photoelectric experiment, diffraction of subatomic particles from double-slit and 

Chain fountain experiment which their results, after performing in the real world, were 

unexpected; All experiments, after performing in the real world, may have unexpected results. 

Therefore, thought analysis of an experiment before performing in the real world, namely 

thought experiment, is a wrong work. Because it is impossible for us to predict its unexpected 

results (if any). 

Data Availability Statement: No Data associated in the manuscript 

Declarations: 

Funding: The authors did not receive support from any organization for the submitted work. 

Financial interests: The authors declare they have no financial interests. 

Conflicts of interest/Competing interests: There is no Conflicts of interest 

References: 

[1]. Brown, James Robert and Yiftach Fehige, "Thought Experiments", The Stanford Encyclopedia of 

Philosophy (Spring 2022 Edition), Edward N. Zalta (ed.)  

URL= https://plato.stanford.edu/archives/spr2022/entries/thought-experiment/ . 
[2]. Schrodinger, E. Die gegenwärtige Situation in der Quantenmechanik. Naturwissenschaften. volume 23, 823–

828 (1935) 

[3]. Einstein, A. Podolsky, B. Rosen, N. Can Quantum-Mechanical Description of Physical Reality Be Considered 

Complete? Phys. Rev. 47, 777 (1935) 

[4]. Mcevoy, J. Oscar, Z. Introducing Quantum Theory. (Icon Books Ltd, ed. 4, 2003) pp 146-149 

[5]. Walter, I. Einstein: His Life and Universe. (Simon & Schuster, 2008) pp 344-347 

[6]. Abraham, P. Subtle is the Lord: The Science and Life of Albert Einstein. (Oxford University Press, 2005) pp 

446-448 

[7]. Cucic, Dragoljub A. "A short insight about Thought experiment in Modern Physics." arXiv preprint 

arXiv:0812.2539 (2008). Page 2 

[8]. Weidner, R. Sells, R. Elementary Modern Physics (Allyn and Bacon, ed. 2, 1973), pp 106 - 115 

[9]. https://toutestquantique.fr/en/duality/ 

https://doi.org/10.33774/coe-2021-d6cpp-v6 ORCID: https://orcid.org/0000-0002-0482-2584 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0

https://plato.stanford.edu/archives/spr2022/entries/thought-experiment/
https://doi.org/10.33774/coe-2021-d6cpp-v6
https://orcid.org/0000-0002-0482-2584
https://creativecommons.org/licenses/by/4.0/

