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Measurement of the branching fraction for the decay Kg — mev ™

KL OE Collaboration
* This paper is dedicated to the memory of Luciano Paoluzi.
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March 30, 2018 Filippo Ceradini - End of KLOE data-taking campaign



1400

1200l Integrated luminosity:
2005: 1256 pb-!
2004: 734 ph!
SOOE - 2002: 320 pb!
oo b 2001: 172 ph-!

400

1000

2002
200 2001

0

Jan Feb MNMar Apr May Jun Jul Aug Sep Oct Nov Dec

KK

March 30, 2018 Filippo Ceradini - End of KLOE data-taking campaign 4



World best for n meson
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World best for K* decays
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KO and K%

K° mass = 497.583 + 0.005 + 0.020 MeV 4
KO rare decays

B(K% -> yy) = (2.26 + 0.12 + 0.06) 10 *
B(K% -> e*e’) < 0.9 108 FCNC *
B(K% -> 3mY) < 2.6 10 CP-violating »* > A

K% x KO, interference

First observation of quantum interference in the process
¢ — KsK; — ntm~n¥m~: A test of quantum mechanics
and CPT symmetry
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Determination of C'P and C'PT violation parameters
in the neutral kaon system using the Bell-Steinberger
relation and data from the KLOE experiment
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The Cabibbo angle

The decay rate of semileptonic kaon decays and K* K% K% form factors
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Searching for a dark field

Search for light vector boson production in ete™ — utu~"y
interactions with the KLOE experiment ™

* This paper is dedicated to the memory of Juliet Lee-Franzini.

ete” > —-nU U —ete

ete” = Uy U—ete

ete Uy U —>atn™ 1075
ete” = Uy U— ptp~
™
ete™ > Uh — putpu Enigs v 10~
NA48/2
1077 E
-90% CL g
L | 1 | | |
0 200 400 600 800

My (MeV)
March 30, 2018 Filippo Ceradini - End of KLOE data-taking campaign 10



Mawrwe Roel
DAPHNIS ET CHLOE - BOLERO

MALNEE ALHMARMONEER  PERARE MOWASS

C.|coiL

Cryostat

Barral EMC

©
>
|




The KLOE school

Paolo Anna Tommaso Gaia Aachim
Graziano Erika Fabio  Stefano Camilla
Claudio 6Giulio Matteo  Barbara  Marco
Tiziana  Igor Debora Paolo  Stefan
Emanuele Tommaso Paolo  Flavio Sabino
Andrea  Biagio  Federico Marianna Roberto
Francesco Antonio Simona Serena Matteo Paolo
Maxim  Salvatore Anthony  Cecilia Ivan
Veronica Marek Ivano  Francesca
Marcin Lena Michal  Izabela Alessandro
Daria Aleksander Andrea

Filippo Ceradini - End of KL ata-taking campaig



Appendix

A_ Aloisio et al., Measurement of the branching fraction for the decay Ks —
nev, Physics Letters B 535 (2002) 37.

A. Aloisio et al., Study of the decay ¢ — 190y with the KL OE detector,
Physics Letters B 536 (2002) 209.

A. Aloisio et al., Study of the decay ¢ — x0x% with the KI.OE detector,
Physics Letters B 537 (2002) 21.

A Aloisio et al., Measurement of I'(Ks — n+a—(y))/T(Ks — 7%10), Physics
Letters B 538 (2002) 21.

A Aloisio et al., Measurement of I'(¢ — n'y)/T(¢ — vy) and the
pseudoscalar mixing angle, Physics Letters B 541 (2002) 45.

A. Aloisio et al., Study of the decay ¢ — a*x-n0 with the KLOE detector,
Physics Letters B 561 (2003) 55.

M. Adinolfi et al., Measurement of the ratio I'(Ky — yy)/T(Ky — a%a0x0)
with the KI.OE detector, Physics Letters B 566 (2003) 361.

A Aloisio et al., Upper limit on the ) — yyy branching fraction with the
KLOE detector, Physics Letters B 591 (2004) 49.

A. Aloisio et al., Measurement of the branching ratio K* — x*n’x® with
the KLLOE detector, Physics Letters B 597 (2004) 139.

A Aloisio et al., Measurement of ofe‘e” — x*wy) and extraction of

o(e’e’ — n'w) below 1 GeV with the KI.OE detector, Physics Letters

B 606 (2005) 12.

F. Ambrosino et al., Upper limit on the | — x*n” branching ratio with the
KLOE detector, Physics Letters B 606 (2005) 276.

F. Ambrosino et al., Measurement of the leptonic decay widths of the ¢-
meson with the KIL.OE detector, Physics Letters B 608 (2005) 199.

F. Ambrosino et al., A direct search for the CP-violating decay K, — 3x°
with the KI.OE detector, Physics Letters B 619 (2005) 61.

F. Ambrosino et al., Measurement of the K; meson lifetime with the KL OE
detector, Physics Letters B 626 (2005) 15.

March 30, 2018

F. Ambrosino et al., Measurements of the absolute branching ratios for the
dominant K, decays, the K, lifetime and V_ wath the KI.OE detector,
Physics Letters B 632 (2006) 43-50.

F. Ambrosino et al., Measurements of the absolute branching ratio for the
K* — p'v(y) decay with the KLOE detector, Physics Letters B 632 (2006)
76-80.

F. Ambrosino et al., Study of the decay ¢ — £,(980) — x*xy with the
KLOE detector, Physics Letters B 634 (2006) 148-154.

F. Ambrosino et al., Measurement of the form factor slopes for the decay K,
— nev with the KLOE detector, Physics Letters B 636 (2006) 166-172.

F. Ambrosino et al., Study of the branching ratio and charge asymmetry for
the decay K; — nev with the KILOE detector, Physics Letters B 636 (2006)
173-182.

F. Ambrosino et al., Measurement of the branching ratio of the K; — n*w
decaywith the KI.OE detector, Physics Letters B 638 (2006) 140-145.

F. Ambrosino et al, Measurement of the DA®NE luminosity with the
KLOE detector using large angle Bhabha scattering, European Physical
Journal C 47 (2006) 589-596.

F. Ambrosino et al., First observation of quantum interference in the process
¢ — KK, — x'wn*n: a test of quantum mechanics and CPT symmetry,
Physics Letters B 642 (2006) 315-321.

F. Ambrosino et al., Precise measurement of ['(K; — x*x(y)/ I(K; — a’n”)
with the KI.OE detector, European Physical Journal C 48 (2006) 767-780.
G.D’Ambrosio et al., Determunation of CP and CPT viclation parameters in
the neutral kaon system using the Bell-Steinberger relation and data from
the KLOE experiment, Journal of High Energy Physics 12 (2006) 011, 1-14.
F. Ambrosino et al., Dalitz plot analysis of e’e” — x’x'y events at Vs = M,
with the KI.OE detector, European Physical Journal C 49 (2007) 473-488.
F. Ambrosino et al., Measurement of the pseudoscalar mixing angle and the
1’ gluonum content with the KI.OE detector, Physics Letters B 648 (2007)
267-273.

Filippo Ceradini - End of KLOE data-taking campaign 13



F. Ambrosino et al., Precise measurement of the v and the K” mesons mass
with the KI.OE detector, Journal of High Energy Physics 12 (2007) 073, 1-
13.

F. Ambrosino et al., Measurement of the K, — muv form factor parameters
with the KI.OE detector, Journal of High Energy Physics 12 (2007) 105, 1-
13.

F. Ambrosino et al., Measurement of the charged kaon lifetime with the
KLOE detector, Journal of High Energy Physics 01 (2008) 073, 1-13.

F. Ambrosmo et al., Measurement of the absolute branching ratios for
semileptonic K* decays with the KI.OE detector, Journal of High Energy
Physics 02 (2008) 098, 1-14.

F.Bossi, E. De Lucia, J. Lee-Franzini, S. Miscetti, M. Palutan and the
KLOE Collaboration, Precision Kaon and Hadron Physics with KLOE,
Riv. Nuovo Cim. 31 (2008) 531-623.

F. Ambrosmo et al., [V_| and lepton uraversality from kaon decays with the
KLOE detector,

Journal of High Energy Physics 04 (2008) 059, 1-24.

F. Ambrosino et al., Determination of § — x*wn” Dalitz plot slopes and
asymmetries with the KL.OE detector, Journal of High Energy Physics 05
(2008) 006, 1-14.

F. Ambrosmo et al., Measurement of the K; — yy branching ratio using a
pure K, beam with the KI.OE detector, Journal of High Energy Physics 05
(2008) 051, 1-11.

F. Ambrosmo et al., A study of the radiative K; — mevy decay and search
for direct photon emission with the KI.OE detector, European Physical
Joumnal C 55 (2008) 539-546.

F. Ambrosmo et al., Measurement of the absolute branching ratio of the K*
— x'n’(y) decay with the KLOE detector, Physics Letters B 666 (2008)
305-310.

F. Ambrosino et al., Study of the process e’e” — wa’ in the ¢-meson mass
region with the KI.OE detector, Physics Letters B 669 (2008) 223-228.

March 30, 2018

F. Ambrosino et al., Measurement of o(e’e” — a"xy) and the dipion
contnbution to the muon anomaly with the KI.OE detector, Physics Letters
B 670 (2009) 285-291.

F. Ambrosino et al., Search for the K, — e’e” decay with the KIL.OE
detector”, Physics Letters B 672 (2009) 203-208.

F. Ambrosino et al.. Measurement of the branching ratio and search for a
CP-violating asymmetry in the y — = e e (y) decay, Physics Letters B
675 (2009) 283-288.

F. Ambrosino et al.. Search fo the decay ¢ — K°K’y with the KLOE
expeniment, Physics Letters B 679 (2009) 10-14.

F. Ambrosino et al., Study of the a,(980) meson via the radiative decay ¢ —
i’y with the KLOE detector, Physics Letters B 681 (2009) 5-13.

F. Ambrosino et al.. A global fit to determine the psendoscalar mixing angle
and the gluonium content of the 1" meson, Journal of High Energy Physics
07 (2009) 105, 1-13.

F. Ambrosino et al., Precise measurement of I'(K — ev(y)/T(K — uv(y) and
study of K — evy, European Physical Jounal C 64 (2009) 627-636.

G. Amelino Camelia et al., Physics with the KL OE-2 expeniment at the
upgraded DAFNE, European Physical Journal C 68 (2010) 619-681.

F. Ambrosino et al., Measurement of the ) — 3x° slope parameter o with
the KLOE detecor, Physics Letters B 694 (2010) 16-21.

F. Ambrosino et al., Measurement of (e e — t ) from threshold to 0.85
GeV? using initial state radiation with the KLOE detector, Physics Letters B
700 (2011) 102-110.

F. Ambrosino et al., Observation of the rare 1) — e’e’e’e” decay with the
KLOE experiment, Physics Letters B 702 (2011) 324-328.

F. Archilli et al., Search for a vector gauge boson in ¢ decays with the KLOE
detector, Physics Letters B 706 (2012) 251-255. ,

D. Babusci et al., Measurement of I'(y) — x xy)/T (1 —x xx") with the
KLOE detector, Physics Letters B 718 (2013) 910-914.

Filippo Ceradini - End of KLOE data-taking campaign 14



D. Babusci et al., Limit on the production of a light vector gauge boson
in ¢ meson decays with KLOE detector, Physics Letters B 720 (2013)
111-115.

D. Babusci et al, Measurement of 1) meson production in yy interactions

and I'(n—yy) with the KI.OE detector, Journal of High Energy Physics
01(2013) 119, 1-21.

D. Babusci et al., Precision measurement of ofe’e” — x' n'y)/o(e’e —
u'wy) and determination of the " contribution to the muon anomaly
with the KLOE detector. Physics Letters B 720 (2013) 336-343.

D. Babusci et al, A new limit on the CP violating decay K5 — 3x° with
the KLOE experiment, Physics Letters B 723 (2013) 54-60.

D. Babusci et al.: Test of CPT and Lorentz symmetry in entangled

neutral kaons with the K OE expeniment, Physics Letters B 730 (2014)

89-94.

D Babusci et al, Search for light vector boson production in ee —
u’ iy interactions with the KLOE experiment, Physics Letters B 736
(2014) 459-464.

D. Babusci et al., Measurement of the absolute branching ratio of the
K™ — n n'w (y) decay with the KLOE detector, Physics Letters B 738
(2014) 128-133.

D. Babusci et al., Study of the Dalitz decay ¢ — ne’e with the KLOE
detector, Physws Letters B 742 (2015) 1-6.

A. Anastasi et al, Search for dark Higgsstrahlung in e’e — p’'u” and
missing energy events with the KL OE experiment, Physics Letters B
747 (2015) 365-372.

A Anastasi et al, Limit on the production of a low-mass vector boson
ine’e” — Uy, U — e"¢” with the KLOE experiment, Physics Letters B
750 (2015) 633-637.

A. Anastasi et al., Measurement of the ¢ — x’e’e transition form
factor with the KLOE detector, Physics Letters B 757 (2016) 362-367.

March 30, 2018 Filippo Ceradini -

A. Anastasi et al., Precision measurement of the y — x x=° Dalitz plot
distribution with the KL.OE detector, Journal of High Energy Physics
05 (2016) 019, 1-19.

A. Anastasi et al Limit on the production of a new vector boson in e'e’
— Uy ; U - x'« with the KLOE experiment, Physics Letters B 757
(2016) 356-361.

A. Anastasi et al.. Measurement of the imning of the fine structure
constant below 1 GeV with the KI.OE detector, Physics Letters B 767
(2017) 485-492.

A. Anastasi et al, Combmation of KLOE c(e+e— — n+a—y(y)) measu-
rements and determination of a,™ in the energy range 0.10 <s < 0.95
GeV?, Journal of High Energy Physics, in press.

End of KLOE data-taking campaign 15



