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Main problems of HEP

• Phenomenon of generations

• Origin of baryogenesis

• Connections between flavor physics and 
TeV-scale physics

Necessity of precision calculations of the SM 
parameters.



Main ideas of HQET

• Heavy hadron contains a charm or a bottom quark

• Exchange of soft gluons

• Perturbation in 

First approximation: the HQ moves with hadron’s velocity

Deviations of the behavior of the system from the ideal 

case are described by          terms.
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Structure of HQET
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Structure of HQET

• However, we can not obtain several matrix elements, that are 
necessity for calculations, within the framework of HQET

• For example, these are matrix elements

which arise in the Lagrangian in high orders of the inverse 
quark mass.

• So, we should carry out experimental measurements or make 
non-perturbative calculations
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B-meson decays

• Described by HQET

• Allow to obtain SM parameters:
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Experimental approach

• Straight measurement of moments:

• Minimization of the      function:
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Experimental results
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Lattice calculations

• We can avoid experimental measurements and 

carry out numerical calculations of matrix 

elements, form-factors etc.

• A quark field is presented as a function on a 

discrete space-time lattice.

• Only interactions between neighboring vertices 

of the lattice are taken into account by exchange 

of gluons.



Lattice calculations
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Results of lattice calculations
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Conclusions

• Use of the HQET allows one to obtain several 
important parameters of the SM.

• These methods have allowed to improve the 
precision in the knowledge of several 
fundamental parameters in the Nature.

• A number of hadronic matrix elements are 
determined for the moment analysis of the 
semileptonic and radiative B-decays. 

• Lattice calculations are very promising but not 
yet precise enough.


