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Chiral Perturbat

yPT describes low energy processes where QCD is
non-perturbative

® |t is based on perturbative expansion of momenta and
masses: ; p2ﬂ)2,(47f}fw)2 where (4 F;) ~ 1.2 GeV

wF

#® Two experimental tests of the theory will be presented
» Kg— vy

s Kg— 7'('0’7’)/

They all have O(p?) = 0 and O(p*) precisely predicted
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The detector
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2001
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Beam type

Kr + Kg I

K; + Kg I

Kr + Kg

Kj, onIy
7 run
Kgs high intensity

Kr + Ks I

Kgs high intensity I

K+ K- |

Physics program
e'/e
e’ /e, Kg lifetime, Ky, — 7%y, ...

e'/e, Ky, — w0y, ...
K9 mass, K1, — v, €' /e checks
7 Mass

Kg — v, ...
e'/e
Hyperon physics, Kg rare decays

C’P violation in charged Kaons
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The ZfU ertex reconSt

Rvertex — RLKR — mLKO\/Zi,j<i EZE][(xZ — xj)2 - (yl — yj>2]

Requirements for Kaon decay vertex reconstruction

® Good cluster energy resolution

® (Good impact point resolution

o o(E) _ 0.09 ~ 0.032
ER 7 = g ® %2 3 0.0042
Ory — 1.3 mm
e S oy = 300ps
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(D’Ambrosio-Espriu, J.L. Goity)
#® Data from 2000 near-target run.

» Main background sources

o Kg — w0 with two showers in LKR:
- overestimation of z,.. (> 9 meters)

- decay region —1 m < Zyerter < 5 M

o K — ~virreducible (~ 1.5 Kg — vv)

- K; — 379 to estimate K, flux
L(KrL—7v7)

- “far-target” data used to measure

T'(KL—3m0)

® PT at O(p*) predicts BR = 2.1 x 107° (few % error)
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Background subt
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K—vy MC normalized to the fully
Kg—21° MC |
}f reconstructed 797" events
signal
region ! j ®» K; — ~v estimated from the
“far-target” run because from
PDG
Eg;:;;gg = (2.77 4 0.08) x 10~3
200 400 () 500 Not enough precise !
Zvertex cm
F(KL_VY'Y)

T(KL—3r0) —

(2.81 & 0.01 544 & 0.024,5¢) x 1073
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® Compatibility with previous
measurements.

6
BR(KS%W) x 10
[(6)}

I

w h
L LA

®» NA48/00 differs by 30%

7 y from O(p?) prediction of
25
’ ! xPT — Indication of a
2] large O(p®) contribution.
1.5 -
0" OF) NA31  NA48/99 NA48/00
r xPT
10 1

BR(Ks — v7y) = (2.78 £ 0.065ys & 0.03540¢ & 0.02¢4¢) x 107°
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® Chiral structure of weak 2
vertex is testable from the 1
distribution of 82 025 03 035 04 045 05 055
2 Z =q2/M12(
2q = (mw/ mg) 1

Ecker, Pitch and de Rafael: Phys. Lett B 189 (1987) 363
BR(KS — 7TO’}/’7)z>0.2 = 3.8 X 10_8
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Data analysis: pre

® Data sample from 2000 near-target data
® Normalization to Kg — 27V

® Main background contributions
s Kg— 77V Kg — 77} rejected by kinematic cuts
» K — w%y~: irreducible

o =V S5 A7V 5 np070

- E, asymmetries cuts
- Estimated using neutron shower profile distribution

Beam activity: rejected by time cuts + anticounters
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Preliminary result
BR(Ks — m0v7).50.2= (4.9 & 1.650¢ & 0.85,5) x 1078

Not enough statistics to test the chiral structure of the weak vertex.
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® Two tests of the yPT performed by the analysis of the data
collected by the NA48 experiment have been presented.
® The results show that

s The Kg — ~v can be described only invoking the O(p?)
terms of the theory

» More statistics is needed to prove the chiral structure of
the weak vertex in the Kg — 70y
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