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‘ Motivation I

Low energy QCD still not very well understood.

Pionium (As,) atom is an ideal candidate

1/7 =127 + T (0.36%) — 2™ o ag — az|?[v;|?

ay are the S-wave mm scattering lengths with 1=0,2.

Colangelo et al (2001) ChPt:

A = |ag — as| = 0.265 4 0.004 — 7 = 2.9+ 0.1fs

Goal: 67/7 = 10%
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‘AQW life time measurement'

e The Break-up probability of Pionium in the target P, = &
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01 = 10%  corresponds to 0P, ~ 4%
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Ao Production

Target Ni 94 H
p A2T[ T[+
>~ Q- O "Atomic pairs"
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Atomic pairs:

Q <3MeV/c: piL~p_ Opp <2.5mrad

ool = Ac(Q) - 07, Ac(Q) : Sakharov factor
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Q (MeV/c)

After target

Normalisation
Q (M-eV/c)

At Production
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..We need to know the MS very precise for the normalisation




‘ The Detector I
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Momentum range: 1.2 < pr <7 GeV/c
Resolution: ogs = 0gy =0.4 MeV/c, 0g; = 0.6 MeV/c
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‘ Calibration Measurements I

8000 T1 €'e trigger
6000
4000
2000
2 -1 0 1 2

Time Difference (ns)
VH time difference spectrum for

electron-positron T1 trigger

DIRAC - PS 212

N r
100}

80

60 |-

40 -

20 -

Qs 120 ‘21125
M [ MeV/c™]

Q05 1110
Mass distribution for pm~ pairs from
A decay at 4.7 < pp < 6.5 GeV/c;

opn = 0.43 MeV /c?.



‘Method of A, Observation'
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Background determination'
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Signal extraction - 2001
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From the signal to the life time'

e From the number of measured Coulombs N¢y,, We can estimate

the number of produced atoms N4 using the normalisation
N a
NCoul )

e The ratio of measured atoms n 4 to produced ones defines the
break-up probability Pj,....

e ...which is connected to the life time 7

Neoww — Na — Ppr = 32 — 7= f(Dor)

The normalisation is crucial to obtain the life time.....
which depends strongly on the MS after the measurement.
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‘ Conclusions I

The DIRAC experiment is running and collecting data.

The detector has a very good relative momentum resolution,
which allows to detect 777~ pairs coming from As, atoms.

The extracted signal and the background is consistent with MC

simulation

To obtain the life time from the signal, we have to know the
background in the signal region very accurate. Dedicated
measurements are planned in 2003 for this purpose.
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