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The Left-Right Plane Mirror Inversion:
Was Feynman Wrong?

Richard Landry?!, Alexandre Landry!

1. Dalhousie University, Halifax, Canada

Regarding the left-right inversion made by a plane mirror, many sources refer to Feynman’s solution.
According to him, the brain does the inversion to satisfy a sort of “good form”. He doesn’t pay much
attention to ray trajectory or ocular physiology. But if we consider that the human eye has lateral
sensors capable of detecting whether the light comes from the left or the right: we understand the

phenomenon much better.

Corresponding authors: Richard Landry, thersec@videotron.ca; Alexandre Landry, alandry@dal.ca

I. Introduction

This article comes from a question asked as part of a university course. The professor gave a
“psychological” answer, but the optometry school gave us a completely different answer. The
phenomenon may seem simple, but there are several variable responses on the web [M21[31{41(5] Many of
the most developed solutions refer to a video document of a famous physicist: Richard Feynman (1918-
1988) 181, According to Feynman and his disciples, humans want to see their right arm to the right of the
mirror and vice versa for their left. It would be the brain which would cause the left-right inversion to
satisfy a sort of “theory of good form". In this last theory, few consideration is given to the movement of
the rays and especially to the structure of the eye. We will present here the phenomenon and the

physiology of the eye: the conclusion will follow.

II. Phenomena explanation

If we look at a person from the front, we identify their left arm with our right and vice versa (Figure 1-A).

If the person’s back is turned to us, their left arm is to our left and their right arm to our right (Figure 1-B).
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If we look at the image of a person facing the mirror (Figure 1-C), we see their right arm to our right and

the left to our left. A person therefore does not have the impression of inversion when facing the mirror.
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Fig. 1. Inversion of a natural person seen by another observer.
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If we look at the word “POLICE” straight on, the “E” is to our right and the “P” to our left (Figure 2-A): this

is normal. If we look at the image of “POLICE” in a plane mirror, the “P” is to our right and the “E” to our

left: so it is reversed (Figure 2-B). This is unusual. It is therefore necessary to rectify. This is why we will

write “POLICE” reversed (Figure 2-C). We will have the “P” on our left and the “E” on our right; we return

to the normal situation. The car driver will see the word correctly written in his rearview mirror.
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Fig. 2. Writing Inversion of the word “POLICE”.

Several documents explain to us that the plane mirror undergoes an orthogonal transformation to the
images of objects 7. There is a formula using a transformation matrix applied to an image vector. This
can be useful in modeling if you have several mirrors. But this model does not explain the why, that is to
say the cause of the phenomenon.

In conclusion, we see from the diagrams (Figures 1 and 2) that the phenomena can be explained by two
facts. The first is well known: it is the movement of the rays. The second is less known: the human eye
can “perceive” from which side a ray comes. This is implied in the diagrams: the eye would have selective

“sensors”. So, we have to look at physiology to understand better.

I11. Physiological Explanations

In 1981, D. Hubel and T. Wiesel received the Nobel Prize in Medicine for explaining the biology of vision in

cats, primates and humans (8109), 1t appears that the inside of our eye has several rods and cones, that is to

say light “sensors”. These are located mainly in the center, but a few are located on the sides (15
percent) 2. This gives “selective responses to the orientation” of the rays arriving at our eye, as
mentioned in chapter 4 of J.F. Risse (9, These “side” sensors have a particular network which puts them

in contact with the cortex which produces the image (1% In short, both humans and primates can know

from which side the rays that strike their eyes come. In the phylogeny of hominids, we can assume that
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this selectivity developed for the needs of hunting and protection. On the other hand, we do not have
specialized light “sensors” to know whether the rays come from below or above: hence the absence of up-

down inversion.

IV. Discussion and Conclusion

We can now fully understand the inversion phenomenon. The brain produces the image based on
information coming from central and also lateral “sensors”. Humans know which side the rays come

from. The phenomenon is both physical and biological: we do not need, like Feynman, to invoke a
psychological justification. The principle of parsimony tells us that psychology is superfluous here'.

So Feynman was wrong. A first reason comes from the fact that the work of Hubel and Wiesel was not

very well known. Secondly, it must be considered that Professor Feynman was not a physiologist.
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Footnotes

1 William of Ockham (1285-1347), philosopher, logician. The Principle of Parsimony is to use the

minimum number of causes to explain a phenomenon.
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