
What is coherence length? 

A property of a beam, 

or the size of the wave-packet 

of an individual particle? 

How to check? 

Ignatovich V.K. 

FLNP JINR 



And why de Broglie’s instead a gauss wave-packet? 

Neutron is not a plain wave because of the life time 

A. Steyerl introduced the individual coherence length 

mm5.7 mln 

The neutron can be described by the de Broglie’s wave-packet, 

which can explain UCN anomaly, if its size is 

mm5.121010 55  ccn kl

However the size can decrease with energy like 

 21010 55  kln

How to check it? 



I propose 2 experiments to measure the size of the 

de Broglie’s wave packet  
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Split coherently a neutron into 2 components with equal speeds 
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The simplified scheme 
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Analyzer transmits only |+x> polarization 

Let’s move analyzer away along x and see the transmission 
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 0,2sin,2cos ttbrfrf b
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The second type of splitting with rf spin-flipper 
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Analyzer transmits only |+x> polarization 
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What are the  

difficulties? 

To see oscillations we need small η 

to be macroscopic 
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Spectral averaging  
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An alternative 
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If we use a gauss wave-packet 
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If we have simple plain waves 
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In this case there is no extinction 



Thanks 
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В случае когда скорости различаются и по величине  

и направлению 
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И основную роль играет наибольший параметр 



Расщепление на 2 компоненты с разными но  

параллельными скоростями  
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Everyone knows that uncertainty Δk in beam preparation 

creates coherence length lc=1/Δk. It is possible to see it! 
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The second type of splitting with rf spin-flipper 
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Измерение параметров глаза  


