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Low-energy QCD

Since the coupling of strong 

interactions reaches αS~1 at low

energies, perturbative QCD 

formalism cannot make 

predictions there. 

Effective phenomenological 

models are used. Chiral theory 

is one of the most successful of 

them. 

What is their applicability range?



Meson polarisability

αK<200×10-4 fm3 (1973)
- from kaonic atoms spectra

Experimental results:

Quark confinement model:

For pion:

ᵪPT  prediction O(p4):

Theoretical predictions:

For kaon:



Kaon polarisability
K KK1 year with 0.3X0 Ni target 

and 100 GeV kaon beam

σstat = 0.03×10-4 fm3



Pion lifetime: present status
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Pion lifetime: general idea of direct 
measurement

d



Pion lifetime: direct measurement 
at CERN (1982)

λ=λ(E)

π0 spectrum Sπ0(E) was not measured directly. 

It was assumed that Sπ0(E)=(Sπ+(E)+Sπ−(E))/2.

It was the main contribution to systematics



Pion lifetime: our possibilities with kaon beam

Strong points:

1) We can detect both electrons and 

positrons from γ conversion in the 

wide momentum range.

2) We can directly measure the spectrum 

of produced π0 via reconstruction of γγ 

decay;

3) To control systematics we have the 

known π0 spectrum from beam kaons 

decay as a reference.

It would be nice to have the momentum of 

hadron beam as high as possible

π− A →π−π0 A



Summary

The COMPASS experiment already performed 

significant contributions to test low-energy QCD 

models. 

The first measurement of the kaon polarizability 

and 

precise determination of the neutral pion lifetime

represent appealing next important steps to take.


