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Plan of the presentation

• The NA48/2 experiment
• The Cusp (K±→π±π0π0)

- Data 2003+2004: preliminary results
- π+π−→π0π0 rescattering

• Ke4 (K±→π+π−e±ν)
- Data 2003: preliminary results
- Form factors fits

• Conclusions
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The CERN NA48/2 experiment

7×1011ppp
SPS protons 
at 400 GeV/c

Kaon beam at 60±3 GeV/c momentum
K+/K−~1.8
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The NA48 detectors
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K±→π0π0π±:selection

h2004
Entries    4.359472e+07
Mean   0.4937
RMS    0.001763

0.48 0.485 0.49 0.495 0.5 0.505 0.510

1000

2000

3000

4000

5000

6000

310×

h2004
Entries    4.359472e+07
Mean   0.4937
RMS    0.001763 Mk 

• 1 tracks, 4 e.m. Clusters
• clusters pairing: all possible combinations (3)
• π0→γγ vertex by imposing π0 mass
• choose combination with closest vertices
• K decay vertex: average of π0 vertices
• Calculate π0π0 invariant mass

3π invariant mass (2004) π0π0 inv.mass resolution
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Cusp evidence
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Cusp interpretation: 1 Loop
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Cusp interpretation: 2 Loops
• All 1- and 2-loops rescattering processes
• 5 S-wave scattering lengths expressed as linear

comb. of a0 and a2

• Isospin symmetry breaking effect in
• No radiative corr. : 5% precision on a0-a2

N.Cabibbo and G.Isidori, JHEP 503 (2005) 21
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Cusp: fit to the data

2003+2004 data

7 bins excluded from the fit
5 parameters fit (g, h’, m+(a0−a2), m+a2, N)
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Cusp: results (1)

Systematic effectSystematic effect (a(a00––aa22))××101022 aa22××101022

Analysis technique ±±0.100.10 ±±0.200.20

Trigger inefficiency neglnegl.. ±±0.500.50

Description of resolution ±±0.060.06 ±±0.110.11

LKr non-linearity ±±0.060.06 ±±0.260.26

Geometric acceptance ±±0.020.02 ±±0.010.01

MC sample ±±0.030.03 ±±0.210.21

Simulation of LKr showers ±±0.170.17 ±±0.500.50

V-dependence of amplitude ±±0.170.17 ±±0.380.38

±±0.900.90±±0.280.28Total
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Cusp: result (2)

Systematic effectSystematic effect (a(a00––aa22))××101022

Analysis technique ±±0.080.08

Trigger inefficiency neglnegl..

Description of resolution ±±0.060.06
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V-dependence of amplitude ±±0.020.02
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Ke4 (K±→π+π−e±ν): selection
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• 3 tracks
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Ke4: kinematics variables
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Ke4: form factors fit
Fs, Fp, Gp, Hp and δ are extracted from a fit to
10(Mππ)×5(Meν)×5(cosθe)×5(cosθπ)×12(φ) = 15000 equi-populated bins
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Ke4: form factors fit
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Ke4: fit results
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Ke4: δ dependence

Use Roy equations in 
order to relate the δ
variation and the ππ
scattering lengths

The Universal band center line parametrization corresponds to a 1-parameter fit
with a fixed relation between a2 and a0
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Ke4: ππ scattering lengths
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Cusp and Ke4: comparison
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Conclusions

• Preliminary 2003+2004 measurement of 
a2-a0 in 3π decay presented

• Preliminary 2003 measurement of a2, a0
and form factors in Ke4 presented

• General agreement between the NA48/2 
results above
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Spare Slides
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Dalitz plot slopes of K±→π±π0π0
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Dalitz plot slopes of K±→π±π+π−
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Ke4: Transition Amplitude
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