
Quantization of Yang-Mills fields via Heisenberg’s equation of motion (time and space)  

Estimate of the energy of vacuum fluctuations of non-Abelian gauge 
fields from the uncertainty relations 

S. Stepanow  

Nonlinear commutation relations for field strengths 

Accordance of the equation of motion with respect to space derivatives  with 
field equations demands constraint equations 

Derivation from the commutation relations the uncertainty relations for field 
strengths and estimate of the vacuum energy  

 Finite vacuum energy of the kth mode for k ! 0 and finite volume V 
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Field equations 
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