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Abstrakt: V této práci studujeme r̊uzné aspekty efektivńıch teoríı pole pro kvan-
tovou chromodynamiku (QCD). V prvńıch dvou kapitolách se zaměř́ıme na efek-
tivńı teorii pro resonance, která interpoluje mezi ńızkoenergetickou efektivńı teoríı
(Chirálńı poruchová teorie) a vysokoenergetickou QCD. V rámci této teorie studu-
jeme jednosmyčkovou renormalizaci, jak z pohledu výpočetńıho pomoćı SS-PP
korelátoru, tak i čistě koncepčńıho studiem dynamicky generovaných stupň̊u vol-
nosti. Ve čtvrté kapitole studujeme amplitudy rozptylu v rámci nelineárńıho sig-
ma modelu, který představuje vedoućı člen ńızkoenergetické efektivńı teorie pro
QCD. V návaznosti na nedávné objevy v rámci Yang-Mills teorie se nám podař́ı
v rámci tohoto modelu zkonstruovat rekurzivńı relace pro stromové amplitudy.
Kromě čistě teoretické d̊uležitosti tohoto faktu představuje tato metoda efektivńı
výpočetńı nástroj nezávislý na formulaci amplitud pomoćı Feynmanovských dia-
gramů.

Kĺıčová slova: efektivńı teorie pole, kvantová chromodynamika, nelineárńı sigma
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Abstract: In this thesis we study various aspects of effective field theories for
Quantum Chromodynamics (QCD). In first two chapters we focus on effective
field theory for resonances which interpolates between the low energy field theory
and the high energy QCD description. In this theory we study one-loop renor-
malization: we calculate one-loop corrections to SS-PP correlator and also study
more conceptual problem – dynamical generations of new poles in propagators. In
chapter four we study scattering amplitudes in the non-linear sigma model which
is the leading low energy approximation to QCD. We make a contact with recent
discoveries in the context of Yang-Mills theory by constructing recursion relations
for all tree-level amplitudes. These relations are important not only conceptually
but they also provide an effective tool to determine all tree-level amplitude in a
way which is independent on the standard Feynman diagrams expansion.
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