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A quantum state can be described completely by 
a wave function PSI, in vector notation |ψÚ.   The 
initial microscopic state is a superposition of 
many possible states |nÚ.  That's the reason why  
PSI is always keeping it arms widely open, 
which corresponds to the probability distribution 
of the range of values that PSI contains. The red 
bell-shaped curve below is a Gaussian curve 
which is a familiar probability distribution. If you 
turn it around it fits perfectly into PSI's arms. 
Note that PSI is a purely mathematical 
construct, it is no real quantity itself. 

In quantum mechanics the measurement pro-
cess plays an important role. Putting a quan-
tum object into the macroscopic world by per-
forming a measurement, the wave function 
PSI disappears. The quantum mechanical de-
scription of a measurement is a product of 
vectors, which you can see above – it looks 
like a pair of glasses. Note that the state of a 
quantum object changes just because it is 
measured. 
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The imaginary PSI contains all information of a 
quantum object. If you compare it to a person 
this could be: nationaliy, gender, food habits, etc. 
– all put together in a blurred cloud. 

But why do physicists introduce this imaginary PSI? It does not correspond to a quantity in the real world and it is destroyed imme-
diately when putting it into the macro world. The pragmatic reason is: physicists can work well with it. And, truly said, the concept 
of the wave function is quite similar to someone's character – you cannot see it directly but it gives you an idea about a person.

Depending on where you are, what you do, 
etc., the environment points out some aspect 
of your character. 

With quantum objects it works just the same. If 
the microscopic objects gets in contact with a 
(macro) environment, the cloud of potentialities 
disappears and, depending on the context, one 
particular measurement result remains.
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As a result of the measurement the wave func-
tion PSI, therefore the ability for superpositions, 
disappears – physicists call this effect also „de-
coherence“. What remains is a discrete value n 
– the measurement result. In fact, there is a pro-
bablity to get a certain value, but which value 
you finally get is totally random. The observed 
state |nÚ is any possible state – mathematicians 
call it „eigenstate“.

The heart of the mathematical formalism of modern quantum mechanics is the wave function ψ (PSI). It describes completetly the 
state of a quantum object. Below you can see the chaotic, random transition of PSI from microscopic to macroscopic scale.


