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Abstract

The DIRAC experiment (PS212) aims to measure the lifetime of π�π� atoms using 24GeV/c proton

beam provided by the CERN PS. The precise measurement of the lifetime enables to determine an s-

wave pion-pion scattering length in a model independent way. The ππ scattering length has been

calculated by means of Chiral perturbation theory with a precision of 2.5%. We analyzed a part of

collected data and deduced the lifetime as τ = [2.91+0.49�0.62] � 10�15 s. The lifetime corresponds to the

scattering length |a0 � a2| = 0.264+0.033-0.020mπ
�1 . The errors are mostly due to statistics.

In this DIRAC experiment, Japan group has developed a topological trigger device consisting of

scintillating-fibre hodoscopes (SFD), peak-sensing circuits (PSC), ADC/TDC hybrid read-out circuits

(F1) and trigger logic circuits. They can select out online a real π�π� pair due to a dissociation of π�π�

atom from a huge amount of background events. As the second stage of the DIRAC we measure a lifetime

of πK-atoms. For the πK measurements, we developed new high resolution scintillating fibre hodoscopes

(HRH)made of 280µm fine fibres. We found that the HRH has an excellent spatial resolution of 75µm and

a time resolution of 0.56ns in rms.
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