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nK atom & wK scattering

What do we learn from measuring K atom’s
lifetime?

A measurement of the nK atom lifetime will shed new
light on relevant S-wave nK scattering lengths.

A test of chiral perturbation predictions involving -
besides the u and d quark - also the s quark (3-flavour
case) is of substantial interest: it provides a way to
investigate a potential flavour dependence of the quark
condensate responsible for chiral symmetry breaking.



Scattering lengths calculations

Authors:
Results on Mnal’ Mna3 & Mn (al _a3) *  Weinberg; Kubis, Meissner; Bijnens, Dhonte,

Talavera; Buettiker, Descotes-Genon,

Moussallam
S-wave scattering lengths
e M n(al - a3) =A; Ref.
-0.035 ¢+
oo | CA 0.214 PRL 17 (66) 616
S, 005 | 0.238 + 0.002
= 00ss | O(p*) PL B529 (02) 69
-0.06 F
-0.065 +
o 0(p%) 0.267 THEP 0405 (04)
0.075 : : : : ; 036
0.14 0.16 0.18 0.2 0.22 0.24 0.26
M .a, RS | 0.269 +0.015 | EPJC33 (04) 409
Exp NP B133 (78) 490

A13(= 3a5)=ACA(1+5 +0, ., + )

1-loop 2-loop ~ *°*

CA -> Current Algebra
1 + 011 + 0.14 .. RS -> Roy-Steiner dispersion relations
Exp -> Kp scattering (OPE)



nK-atom lifetime
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d; = Q3/p

S-wave scattering
Kt X lengths for isospin
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From Roy-Steiner dispersion
relations:
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Y PeNOINKTReVenis

a) Accidentals
K and & are produced by
two different interactions
proton->target

b) Non Coulomb

Proton interaction
generates a kK and
a long-lived
resonance, that
then decays in a
pion

c) Coulomb

mand k are produced

closer than the Bohr Radius
then feel Coulomb Final
Interaction

d) Atoms
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EVenishihai N rakenrevenis

1) Proton-nt events

prt events
reconstructed as px
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No MonteCarlo 2007 Data Qt < 8 MeV/c
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Prompt pairs / Accidentals = Correlation function R as a

function of |Qll for K+x- pairs.

The deviation from the horizontal line proves the existance of Coulomb
correlated Krn pairs --> production of Atoms
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K-rt* analysis
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In total 173154 nK-atoms are observed with a significance of
3.2 sigma.

The probability that the excess in the 3 first bins is due to statistical
fluctuations is 1%o.



Brreakupiprobabiliiysandlifesime

0.8

0.70

Br. Pr. = (64+25)%

90% CL

LOWER LIMIT t= 0.8 fs

UPPER LIMIT for
Ial/z - 03/2| < 0.58 mn-l

predicted t = (3.720.4) fs -> Br.Pr. = 53%



Gonciusion

We have presented the first evidence for the production of
K atoms

Kt atoms = 173 + 54

A lower limit on the mean lifetime is established with CL
90%

t> 0.8 fs
The ultimate goal of the DIRAC experiment

is to measure the lifetime
of K atoms with a precision of 20%



