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* Frascati ¢-factory: e*e collider
@ Vs =1020 MeV ~ M, ;5 Opearr=3.1 ub

peak

* Best performance in 2005:
L

« KLOE: 2.5 @ \/s=M¢ (= 8x10° ¢ produced)

peak = 1.4 X 102 emls™ - [Ldt = 8.5 pb-'/day
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* DA®NE upgrade (2008): new interaction scheme;
large beam crossing angle + crabbed waist sextupoles
* 2010: DA®NE commissioning for KLOE-2 start
several hardware failures = long shutdown

* End 2011: commissioning resumed

At present ~ same performance as in 2005

* Nov-Dec. 2012: 100 pb-! collected with
carbon target for AMADEUS (deeply bound kaonic nuclei)

e Dec.2012-June 2013: shutdown for installation

of the new detectors

* DA®DNE operations will restart in June 2013

« KLOE-2 goal: collect O(10 fb-!) in the next 2 -3 years w
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Drift chamber:

* gas: 90% He-10% iC H,,
* Op/pr=0.4%

0,,~150 pm ; 0,~2 mm

~1 mm

\\W/vﬁa\\%/

.| COIL ‘

X

°O

vertex

Calorimeter (Pb-Sci.Fi.): .\

» op/E = 5.7% / V(E(GeV))
= 55 ps/V(E(GeV))®100 ps
* 98% of 4m

i
/

/////4;\\\\\\////////@\\\;§

6 m

Magnetic field: 0.52 T |
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* ¢* taggers for yy physics (already installed):

— Low Energy Tagger (E ,=130-230 MeV)
2 calorimeters, LYSO + SiPM; near the IP
oi/E <10% for E > 150 MeV

— High Energy Tagger (E,> 400 MeV)

Scintillator hodoscope + PMTs;
after the first dipole, ~ 11 m from IP

pitch: Smm = o, =2.5MeV; ¢, 200 ps Nominal orbit (E____ = 510 MeV)

x| Scattered

“  lepton

| trajectory
| E<E

beam




g . KLOE-2

* Major upgrade (by June 2013)

— Inner tracker : 4 layers of cylindrical
triple GEM
* improve acceptance for low
momemtum tracks
* Dbetter vertex recontruction

— QCALT: W + scint. tiles + SiPM
* quadrupole coverage for K, decays

— CCALT : LYSO + APD
* increase acceptance for y’s from the IP
from 21° to 10°

l ( /.--—//“ (-~
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L@ Physics at a ¢-factory

* Kaon physics: |V, | and CKM unitarity, CP and CPT violation, rare decays,
ChPT tests, quantum mechanics tests

* Scalar and pseudoscalar mesons in ¢ radiative decays and in yy collisions

*Hadronic cross-section via ISR [e"¢™ — y (a"n7)]: hadronic corrections to (g-2),

n—3n
n ()—nt+n—y

¢—mete , ponlete

ete- —eten (a0

Constraints on light quark masses

Study of the box anomaly

Transition Form Factors

Search for light dark photons (U-Bosons)
vy—1n (7°); Two-photon partial width
Transition Form Factors

Loy

Decay channel Events (2.5 fb!) 0 1
K'K™ 3.7 % 10° £(1020)
K K 2.5 % 10° BR=83%
pr + '’ 1.1 x 10° KK
BR=6.2x10"5
ny 9.7 x 107 ( )
M (958
'y 9.4 x 106 I 770)
n'y 4.6 x 105 BR=1.3%
nmy 2.2 x 106 n BR=15.3%
Dizkal 52x10° b 2013 — 4 Feb: 3‘}?&-3"13
T

KL

BR~0(10%)




1 . _
« n—nnn decay = Isospin violation L, = _E(m" —-m, )(uu-dd)

I'(n — 3m) o< |[A]* oc Q7*

2 A2
m’ —m
2 ~
where Q" =——— (M@= ;(mu+mq)
Ind_n'lu

Determining Q gives
constraints on the quark
mass ratios

[Leutwyler, PoS CD09(2009)005]
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The n—3m decay

T~ n0)

T~ n0)

IF'ro(n — 77w~ 7% =66 eV

= 167 eV
= 296 eV

\n

."4/5
/
>
L _

N\
.\ .\

N

T I\\\\[: i N

NN

Q from 1 decay

MLC 0S8

PACS-CS 08
RBC/UKQCD 08

PDG 08

RBCO7

Bijpers & Ghorbani 07
Namekawa & Kikukawa 06
MLCO04

Neison, Fleming & Kicup 03
Gao, Yan & Li 97




n—w o’

¢—=ny (E, =363 MeV)
with n—=n"n = a*n—+ 3y final state
450 pb! = 1.34 x 10° events in the Dalitz plot

IAX,Y)|? = 1+aY+b Y2 +cX+dX?+eXY+HY?

a -1.090 = 0.005 010 5000

b 0.124 + 0.006 £ 0.010

c 0.002 = 0.003 + 0.001 .

d 0.057 = 0.006 "7 4016

e | -0.006+0.007 """ o003

f 0.14 + 0.01 = 0.02 * ¢, e compatible with zero (C violation)
POO) 73% « fit without cubic term (fY?) = P(%?) ~ 10¢
[JHEP0805(2008)006]
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Symmetric Dalitz plot:

n—m'mn’

JAPx1+2aZ = onlyone parameter ok « Data
2 . o.ozsz— - MC
2 ([ 3E,-M, p’ (p = distance from o
=5 2\ M, —3M, - plzn N the Dalitz plot center) oorsE
450 pb-! ; 7 prompt photons
= 6.5 XIOS events %~ "F00 200 300 400 Ea @no
s R E, (MeV)
56000—
[ e Data _
20000_— _ Fit 0'015_ ° °
. Q- - m e LT T TORRRERERE
- F ¢ °
10000 0.01
0.02]
°o_ B S XS S R - B P N ¥ I ¥ I -0'03; | ¢ ¢ * °
z -0.04 1
2 ¢ 5 » 2 ¢ 2 3 23 ¢ ¢ B
o.=-0.0301+0.0035" ) EEEEEEIEEEEE
-0.0036 igg’@zzg‘ 2 %§
: ¢ 223 L
[PLB 694 (2010) 16] 5 g > 3 3 3
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nN—3n

* Recent dispersive analyses of n—3x: subtraction constants fixed from a fit to

KLOE measurements of n—mtmw '

1.06 i : Z(:g:o.p - hi 25 : :LZ?’J\PT ; . -E : E:[g:::atching E
R — a:::::: ::ac " o~ 20 — g:::::::: ;:atcmng S 102 -: — dispersive, fit :
§ 104 | @ 15 = 08 _i i
1.02 | S 10 ':__,;_-., 7:.,
10 F ’nl_>n+n J'I;O - i ‘ . 1 . 'Y]_>3T|:0 1 E
T T T 0 s o0 s 1 & 08 % 0s 10
X Y
= Q = 21.3+ 0.6 [Colangelo et al. POS(EPS-HEP2011)304]
m, = (2.02 £ 0.14)MeV
and by using /. and m¢ from lattice QCD = mq = (4.91 + 0.11)MeV
20 - [Zdrahal NPB(Proc.Suppl)219(2011)]
ms e~ B
msg — m S \‘] "
= R = = 37.7T 3.3 28 ¢
Mg — My,
26 +
[Kampf et al., PRD84(2011)114015]
m,, = (2.23 £0.14)MeV 241
mg = (4.63 £ 0.14)MeV N D, . |
P.Gauzzi Excited QCD 2012 0.40 0.45 0.50 0.55 Mu 060



g4 KL

* New analysis of KLOE data in progress to reduce systematics from event
selection procedure:

— Whole dataset, ~ 2.5 fb-!
— New analysis scheme

nN—3n

— Improved MC simulation

Test on ~ 600 pb-!

-1-1 -08 -06 -04 -0.2 0 02 04 06 08 1
X X

* With 5 fb'! @ KLOE-2 we also expect ~8000 n' — wt'w nt events

P.Gauzzi Excited QCD 2013 — 4 February 2013 1



e Study of the box anomaly:
Contact Term vs Resonant one

[Benayoun et al. EPJC31(2003)525; Holstein,
Phys. Scripta, T99(2002)55; Borasoy, Nissler,
NPA740(2004)362, Picciotto PRD45(1992)1569]

e CLEO result (2007) is
2 —3 o lower than previous

measurements
I'(n—na*my) / T'(n—atana’)
value events author year
0.203 £ 0.008 PDG average
0.175+0.007 £ 0.006 859 Lopez 2007
0.209 £ 0.004 18 k Thaler 1973
0.201 £ 0.006 7250 Gormley 1970

VMD cT Y

0.3 | a) —— 7" No Contact Term
7" Contact Term
0.2 -
0.1 +
T| —>.TI3 J'L'_’Y
0 Lo = L1 L L1 i
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1 1 1.2
My GeV/c?
0.8 Arbitrary Units
- b) —— 71 No Contact Term
o6 -~ N n Contact Term
04 e
0.2
/ TI_’JT Ty
0'..1.[.. < I L1
0.2 025 0.3 0.35 O 4 0 45 0 5 0 55 0 6 0 65 0.7
m,, Gev/c?

Arbitrary Units

F o)

—— n No Contact Term

0.6 -------- 7 Contact Term rescaled
0.4 -
0.2 |
N>y
0 Ll il PEFEFEES EPRVETET STSTEar
02 0.25 03 035 0.4 045 05 055 0.6 065 07
M GeV/c?

[from Benayoun et al., EPJC3 1(2003)]
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e Sum of all background

* ¢—1ny, n—=nwy : L =558 pb-! g e

25000_— ~—-—— Other background

—=— Experimental data

——— Signal: n—r’ny

* Main background: ¢—n*m

20000

* Signal extracted from fit to E-p
(P* =P, — P —P" —P')  _.2x105events

* Normalization sample: n—x*m -’

15000

10000

5000

I n — 7T+7T_'7 60480 500 520 540 560 580 7-_" '
( — 0) = 0.1856 £+ 0.0005 + 0.0028 M, (MeV)
I'(n —» ntw—7w0) priss _ pb_p " pr _ pie
Fit to E-P spectrum | Composition
[PLB718(2013)910] i — f’f?“io _
10° = p— 2‘;‘1:: ;’:IOMC

* Consistent with CLEO measurement, with better
precision ]
« Using I'(n—na*r a’) from PDG oL

=T(n —nTn"v) =(54.7+3.1) eV

in agreement with the expectation with
Contact Term

4dIIL IRIRTAAR | IR B
ruary 2013 E-p (MeV)



N—>a oy
[T, mass M., |

* Fit of the M__ spectrum to the oo

6000—

parametrization of Stollenwerk et al. _
[PLB707(2012)184] 4000

ntries 226169
Exp. daf

Non perturbative part: pion FF ot
dl'(n — 7T~ ~)

= |A

ds -

&

Process-specific part: 7000

P(Sﬂ'ﬂ') =1+ aszx + 0(872_‘_71_ 5000

5000

o = (1.32 + 0.08 4+ 0.10) GeV~ ]
[PLB718(2013)910]

2000

WASA@COSY: [PLB 707(2012)243]
o = (1.89 £ 0.25 £ 0.59) GeV ™2, ,

S
o
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Transition FFs from Dalitz KE
decays

« Naive VMD approach well describes 1 —y{*{", but fails for o—n(* "

||lllllllllllllllllllll"lll
[ e CBITAPS @ MAMI o & NGOl in) n+-195 £0.17 000 (eviel :—__9 1 o e iQ‘:fiﬁﬁ’c‘l‘?i"c‘;jﬁii?f‘:'“""‘."
o 5F A?=(1.92+0.35:0.13) GV | (e imaismet / Bt i el
&.Et: | === Terschluesen Leupold o ,/,- 1 02 5
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) o—-ppal
i 7 —pp
Al /
1-
(;' : 1(')0 2(‘)0 3(')0 lalulltl)l 500 0 01 02 03 04 05 0.6 0.7
Mass,,_ [MeV] Mass [GeV/c?] Mass [GeV/c?]
v "(p.r.) m—
2 1 2 2 8 _VEPQ/-I\ZAI\D/I ............
4 L
oo A2 2 0 Foep 1o
e ¢p—onee : A*=(3.8+1.8) GeV* (~50% error) SND @ VEPP-2M .
VMD = Alx M(I)'2 ~1 GeV?
2+
4+
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L@ Search for dark forces KE\

* Recent astrophysical observations (PAMELA, ATIC, INTEGRAL, DAMA/
LIBRA) could be interpreted by assuming the existence of a light dark
sector that interacts with SM particles through a mixing of a new gauge
boson (U-boson) with O(1 GeV) mass, with the photon

[Arkani-Hamed et al. PRLD79(2009),
— 015014
Essig et al., PRD80(2009)015003]

e X € a’

 If the mixing parameter € ~ 10 — 104 = could be observable at KLOE
* Signature: ¢— nU, U— 70 = p—nete
« Two 11 decay channels analyzed: n —r'wn’ and  —>nn’x’

Other DF searches @ KLOE: e e—Uy—puy;
e'e—h'U—-p' - + missing energy

P.Gauzzi Excited QCD 2013 — 4 February 2013 16
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¢ — ne‘e

« Analyzed sample: 1.7 fb™!  Data .
a0000 [ p—Me’e
n —ntra: KK t
30000 KK,
4 tracks + 2 prompt photons ;
« Best w'nyy match to the 1 mass 20000 | 91
535 <M, (ee) < 560 MeV 10000 npeak | ;
~13000 ¢ —»nete” (n —»rtn ) candidates : T \
%0 300 400 600 800 1000
M,coi(€e’) (MeV)
3
100 £ Entries 1191468
90 |
70 p—onete”
60 * 2 tracks + 6 prompt photons
‘518 ¢9KSKL
30 £y peak Z:S; 536.5 <M,,..i(€ee) <554.5 MeV
~ ~30000 ¢ —nete” (n —>nnOn0)

0
400 500 600 700 800 900
Mrecoil(ee) (MeV) JCD 2013 — 4 February 2013 17



Upper limit for ¢$—nU evaluated in 1 MeV step in M,
(MC simulation from Reece, Wang, JHEP 07(2009)051)
* Bckg from fit to M, distribution excluding the

1 L L . . L ! L L |
0 50 100 150 200 250 300 350 400 450 500

5 bins around the selected one M., (MeV)
* Upper limit evaluated with the CL{ method 10‘; Sp—
10
10?
U.L. @90% C.L. on number of events ok 1T\
o .0 0 50 100 150 200 250 300 350 400 450 500
% T IT IT
10 % 4 ~ o wn'n -
- A, é’«%f%«'«. & E
oL WtV Y RN
§ ¢ **
T T T T DT D P T -5 -
1 07750 100 150 200 250 300 350 400 450 The limit on a'/q - -
M; MeV =
UL o BR(¢—>nU; U—e'e) (MO ) depends on the FF
- ® TR I
10 ° J'l:OJ'I:OJI:O I
- e Combined SlOpe b(lm : -6
[arXiv:1210.3927 :
0 s T 1 accepted by PLB] - Il KLOE-b, =10 GeV
0 50 100 150 200 250 300 350 400 450 ] - B KLOE - b, —3 8GeV™?
M,, (MeV) 10 L.
U
Excited QCD 2013 — 4 February 0 100 200 300 400 500

M, MeV)
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hysics
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e R > — s=12GeV
> = 0 i —— Vs=1.02GeV
e ;‘8 E
ete” —wete v 4y* meTe™ X 21}
=
el
[C(X) = +1] o |
e X = nﬂ, rn 10 =
— Two-photon width I'(X—yy) ool

W, (MeV)

— Transition form factors Fy....(q,%q,%)
(input for calculation of the Light-by-Light
contribution to g-2 of the muon)

« X=n"n"= study of 0(600)

« KLOE: no ¢* tagging = Vs =1 GeV
« KLOE-2: Vs = M, = Tagger is essential to reduce the background from the
¢ and to close the kinematics



¥ &@ yy—1; n—oatr KE

 Data sample: 240 pb™! off-peak (Vs =1 GeV), no taggers

* Select events with two tracks and two prompt photons

* Main bckg: efe”— my with y lost

* Fit to a"n"yy transverse momentum (p,) and missing mass (Mmiss)fe__)w
ete—»etey
ete—»on’
Signal
ete—-KK-
ere-K K.

005 0.1 015 02 025

M2mlss (Gevz)

e 2720 events in the final sample = 394 signal events from fit

o(eTe” — eTe ™ n) =(34.5+ 2.5+ 1.3) pb

P.Gauzzi Excited QCD 2013 — 4 February 2013 [JHEP01(2013)1192%



8 - nontntn K.

* Select events with no tracks and 6 prompt photons
* Background: e'e™— ny with y lost

Fit to 6y longitudinal momentum (p, ) and missing mass (M, ;;..)
- o140
2 3 0
s | S |
® 100 | 2 L
i § 100 i
80 :— ? 80 L
60 :— o 60 N
40 b 40
20 F 20 F
400 -3100 -210() -ll()0 0 l(l)() 2(1)0 3(1)0 4(1)0 2).15 -?)il -0.05 (l) 0.;)5 Oil 0.115 012 0.125 0.3 0.35

p. (MeV) m’ . (GeV?)

* 2166 events in the final sample: ~1/3 signal
olete” — eTe ™ n) =(32.0+1.5+0.9) pb

 Combining the two measurements:

oletTe” —-ete ™ n) = (32.7+1.3+0.7) pb
P.Gauzzi Excited QCD 2013 — 4 February 2013 [JHEP01(2013)11921




Determination of I'(n—7YY) K.

* Extraction of the yy width from: Differential yy luminosity
—
— — _ dqy dqgo
0'(€+€ — ete 77) — f0'77—>n(Q19 QZ(I)(qlaqul E-

Tyosn = oL (n — ¥7)d(w? —m2)|F(af, 43)|?

and assuming:

F(q},d3) = =ppzispz With b=1.94 GeV ™"

— I'(n — vv) = (520 £ 20 £ 13) eV

most precise measurement to date
[JHEP01(2013)119]

PDG average: I'(n — v7v) = (510 & 26) eV

P.Gauzzi Excited QCD 2013 — 4 February 2013 2



/Oﬂ@ vy—r' @ KLOE-2

o  I'(n"—>yy)=(8.09+0.11) eV (theory); 1.4% uncert.
PriMex Coll. = I'(n’—>yy)=(7.82+0.14+0.17) eV ;
2.8% uncert.
+ KLOE-2: Vs=M,
2y in the EMC + ¢" and ¢” in the HET
(quasi-real photons; |¢%|<10-3 GeV?)

* G, ~3.4 pb =~2000 evts/fb: with 5 fb'! = 6I'(n’—yy) = 1%

* a%"y Transition FF, with a quasi-real photon
(q%~0, lepton in the HET) and a virtual one
(|q%/<0.1 GeV?, lepton in the DCH):

%' ) LMD+V model

— unexplored ¢ region 2031 | —+ cetlo dua | %

— check TFF parametrizations @28k | T R i aim) +

— reduce the model o2 | Tﬁ;ﬁ“‘r l
dependence of the LbLL 015 Tf%{l #ﬁTT .......
scattering contribution f,f;}j”i?
to (g-2),

[EPJC72(2012)1917] Excited QCD 2013 — 4 Februa: Qo2 "”"""f'1'04 e T T T T " [GM



’OEL@ Conclusions KE

 KLOE is continuing to exploit the high statistics samples of light mesons
collected at DA®NE to perform precision measurements in hadron
spectroscopy

* KLOE-2: Installation of the new detectors in progress
DA®NE operations will restart in next June
Goal: collect O(10 fb")in the next 2 — 3 years
Rich program of measurements in light hadron physics
— study of n and n’ decays
- 1n /1’ mixing
— search for dark forces
— Yy processes at \s = M,, (with e* taggers):
I'(n’—vyy), Pyy transition form factors,
— scalar mesons: 6(600) in yy—n'n’; fo/a0(980) — K°K?°
[Eur.Phys.J.C68(2010),619]
P.Gauzzi
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9th International Workshop on e+e— collisions from ¢ to

Rome,; 9 =13 Sc]’:(cmbcl' 2013
a'u\'cl"sdy

poaAp etz

P.Gauzzi
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L@ KLOE-2 physics program KE

Eur. Phys. J. C68(2010)619

* vy physics * Properties of 5(600)
 Study of I'(S/P—vy)
P transition form factor

* Light meson spectroscopy * Properties of scalar/vector mesons
* Rare 7 decays
* 1’ decays
« Kaon physics * Test of CPT (and QM) in correlated kaon decays

* Test of CPT in Ky semileptonic decays
 Test of SM (CKM unitarity, lepton universality)
* Test of ChPT (K decays)

 Dark matter searches

* Hadronic cross section * O,n(My) and (g,-2)

P.Gauzzi Excited QCD 2013 — 4 February 2013 27



¢ — nlete KE

e*e’ mass spectrum

* BR(¢ — n'e’e) = (1.1240.28)x107 .
= 25% uncertainty — e

« SND = 52 ; CMD-2 = 46 events

 Events with 2 tracks + 2 prompt photons

* Background: B LI

1

[ | || -
400

P | I
300

P [
500

P
600

.
700
MeV]

radiative Bhabha scattering

YY opening-angle

¢ — nt'y with photon conversion

—+— DATA
——— MC signal
—— MC allrad BKG
——— MC bhabha BKG
—— MC sum
10? E
» Signal efficiency = 16% :
e Data —MC comparison (840 pb™) ‘
« Work in progress ... :
R [d‘eQI]
P.Gauzzi Excited QCD 2013 — 4 February 2013
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OEL@ n'—nnn KE

e Test of ChPT and its extensions
e Study of n — =& final state interactions
* Sensitive to scalar resonances: a,(980) dominant, but 6(600) also present

[Fariborz-Schechter PRD60(1999)034002

i .
L ) ;" Donskov et al.,arXiv:0902.3320]
: 4 oo b X
\\ 1, g L [ ¢
\Zt \\n \\n
1.10 1.0 V g
N V3(T_.—T. )
1.06 =
1.04 03 Tﬂ++Tn_ +Tn
1.02
1.00 > 0.0
0.98 ‘
0.96
0.94 ~0.5 Y _ mn+2mﬂ': Tl’l _1
0.92 -
0.90 3 m. T .+T +T,
e -1.0 -0.5 0.0 0.5 1.0 'S
X
a (980) I=1 dominance LN_-ChPT

Borasoy et al. EPJ A26 (2007) 383 Escribano et al. JHEP 1105 (2011) 094



i

i

Tl '_)Tln+n—

3o/
«~ 4000
0
>
Decay chain: ¢—n'y, n'—nain-, n—yy g 3500
@ 3000
L =1.7 fb-l analyzed g
g 2500
Main background: n —xwa’ 3

€=23%; B/Sratio=0.2
10160 events selected

To be compared with 44000 evts from BES-III
[PRD83(2011)012003]

700

600

400

300

2001

100F

L L I L LI
- —— Data

—I o—’('—nr')
L] oommontnnd

2000}
1500
1000F

500

Frerrrrrprrrprrrrr T T T T T T T T T
E_ —}— Data

E [ o—v' (n'-na'n)

= [ ] o»m(mon'nn)

E - Other Background

Covelsrsdonslermmirrrebrsslsteiobons
QGO 880 900 920 940 960 980 1000 1020

Invariant Mass(t*x ) in MeV/c?

_ * Dalitz plot projection (940 <M, . < 980 MeV)

I otherBackground Y 7 KLOE-2: with 0(10 fb)
3 } 1 ~2.5%10° n'—=nata— (n—yy) evts expected
- E € =23% = ~ 60000 events

Excited QCD 2013 — 4 February 2013
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L@ DF search in e'e—puuy KE

YOKE:
S.C.[COIL

e'e—Uy—puy: look for a narrow peak above the

continuum pof !
. L =240 pb?! al o |
* Photon at small angle (0<15° - not detected) B Y
low FSR contribution + reduction of ¢—n*n n’ bekg po

Two tracks with opposite sign at large angle (9>50°)

7t/p separation

24000
22000
20000
18000
16000
14000
12000
10000

8000

6000

My [MeV] 4000

2000

Entries

10%

observed p*p spectrum

Ty

103

. Data
s Iy,
e i
; PN lltlﬂlmmiﬂ |

1 1 1 1
80 90 100 110 120 130 140 150 160 170 180

10

> IIIIIIIIIIIIIIIIlIIIIIlIIIIIIIIIIIlIIIIIIIIIII

Ll [ T T PRI ST S TR T ST NN T SR S T T N T PR  T R SR
0.65 0.7 0.75 0.8 0.85 0.9 0.95 1

P.Gauzzi Excit !
M, (GeV)



DF search in e"'e—puuy KE

Upper limit with the CLg
method

|
)
Z

With the full KLOE statistics,
2.5 fb’l, the sensitivity will

improve by a factor of ~3

A further factor of 2 is expected

from KLOE-2 data-taking

P.Gauzzi

Excited QCD 2013

1000
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600

400

200

II||II\|I|\|IJI|I\I|

N |

Preliminary

90% CL upper limit on N,
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(e+e——>hadr.) below 1 GeV KE

« ~3 o discrepancy between g SM - a,*? la,=(g,-2)/2]
* a M=q P+ g vk + @ > main contribution to the
uncertainty on a,°™

g 1/ (Ur)[ o(e’e —hadr)K(9ds 5 K(5)~1/s

 O(e'e—hadr.) below 1 GeV is dominated by ee—n'm
« ¢ - factory: fixed v's = Initial State Radiation method

+

€

. i
M s. dolee=>awry) oo i) W, s,)
ds,,
7

 Different analyses: (1) photon emitted at Small Angle (S.A. analysis)
[PLB606(2005)12, PLB670(2009)285]
(2) photon emitted at Large Angle (L.A. analysis)
[PLB700(2011)102]
(3) photon at S.A., o(e"e—n"ny)/0(e"e—pnn7y)
[arXiv-submit:0616958, submitted to PLB]




/OEL@ S.A. analysis (KLOEOS) KE\

« 2 pions at large angle (9>50°)
* Photon at small angle (9<15° - not detected)
to reduce FSR
 Photon momentum reconstructed from Kinematics
ﬁ'y — = (ﬁ—l— + ﬁ—)
« 240 pb’! from 2002 data-taking

82 1400F
T =/ Uee—n‘rﬂ'(S)K(S)dS 120()5.
S1

1000f

a7 (0.35-0.95 GeV?) = (387.220.5,,, 2.4, +2.3,)x10"10 **f

600 F

P.Gauzzi Excited QCD 2013 — 4 February 2013

YOKE

200F

400F

e

e -, KLOE 2008
Phys. Lett. B 670

0 (2009) 285

N

F 1 stat. error only
! )
g

(Gov ) "“'--...

0L
0.3 0/1 05 0() 07 08 09 1.0

It




/OEL@ L.A. analysis (KLOE10) KE

YOKE \\%//7 N

2 pions at large angle (9>50°) T v
Photon detected at large angle (9>50°) (e
* Threshold region accessible

HMM

* Lower statistics
* Larger contribution from FSR

Larger background from ¢—n*nn’

Irreducible background from ¢—f y—=n w7y
Use off-peak data (Vs =1 GeV); L = 233 pb"! F

45F :Z I
405— N P ® KLOE10
a,™ (0.1-0.85 GeV?) = (478.5i2.OstatiS.OSysti4.5th)xl0'10 3sp, et o v | '#.@ KLOE0S
[PLB700(2011)102] 3‘:* ;, \
* Good agreement with KLOE08 20 /
» Combined KLOE08 + KLOE10: 18 7
a7 (0.1-0.95 GeV?) = (488.66.0)x10"'" top 4
zf_ "’//. Vg [GeV]
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2
F(s) =
* Many factors cancel in the ratio:

50:

45F

40

35
30
25
20

4(1+2m /)8, do, /ds S.A. analysis

B.

— radiator function

do,,, /ds Same sample as

— luminosity from Bhabhas
— vacuum polarization

15f
10f
5F

0-

I j:: _4,.‘*:&;@- ®KLOEI2
Eoash ;’:* KLOEOS #qj‘
N = 4 |  KLOEI2
: 30 :!:..._;.: * ";‘
- B ¥ e Y Y Ea Y ‘ ‘\\ & KLOEOS
N_g # f
¥ 4
AR
/ A
ol ; .
g ¢: "o.
g Y
ol ; .?# \
& \
Mz’ [GeV?]
Lo b 1y

PRI AR ESTETR BTA AT A R MR BT AT
01 02 03 04 05 0.6 07 08 09

KLOE0S8

3 o discrepancy
confirmed

[arXiv-submit:0616958]

a,™ (0.35-0.95 GeV?) = (385.121.1,,,+4.4,, +1.2,)
1

x10-10

TUTCY-HULY

PEPEFEE EPEPEPEP PP PR
40 150 160 170 180

M. [MeV]

I T T T | T T T | T
DEHZ03 (1 based)
195.616.8

DEHZ03 (e*e” based)
180.918.0

HMNTO06
180.415.1

JEGO8
17946.5

DHMYZ10
180.214.9

DHMYZ10 (1 based)
189.445.4

JS11 (e*e" and 1)
179.746.0

HLMNT11
182.814.9

v

—e—

—a—

—o—

—a—i

—A—

—v—

T T | T T T

|
linc. KOS

linc. K08

linc. KO8, K10

‘ inc. K08, K10

|inc. K08, K10

preliminary estimate® Fa—

BNL-E821 02 (u*)
203+8

BNL-E821 04 (1)
214185

BNL-E821 04 ave.
20846

inc. K12, K10

——

140 160 180

200 220 240
a,-11 659 000 (1079



—> 7! K\?wﬂ

yy—>rt'm

e e¢te—s et 00 8090 fvetl-lts after
selections

« 240 pb! off-peak (Vs =1 GeV)

T~ 350 |-
-
* Selected sample: 4 prompt photons — *H KKy
= 300 - }l ]
 Excess of events (~2000) with respect + . W
= L
to background in the low mass region = *°[ *
A
« yy—>n'n’ cross-section evaluation 200 |
in progress
oo 150 N
YYy—onn
—_ 20: ainio (1994) i
N R L:‘:;%SOOS) 100 |
= - Pvinion (1638
c. 14 :‘ . Eéiﬁ;nsg;t:nz(%rga 5 |
ém: 0:+f+ =g '
= r 200 300 400 500 600 700 800 900 1000
3 10 - M“\' (MCV)
© s 4y invariant mass distribution
6 F
R KLOE-2: 0(10 fb-)at Vs = M, with e* tagging
2L e e ey omaiaion | => 2% statistical accuracy using the same energy

obb e ool bin as Crystal Ball (~20% error)
W, (MeV) )

S/



8 o ny) @1 GeV

o ete—ny—=n'nwn': 3 photons + 2 tracks
— pion ID
— Kinematic cuts to suppress background
from kaons

— kinematic fit

o(ete— my, 1 GeV)= (0.856x0.008::0.016) nb

2000 -

ny

o7’

'E - o(ete”—>ny)
© asf
3 - v n —> w'nn’, SND *
* From the fit for yy—n —=a'nn’: 25f 4 mo>ntEtSND
> |m KLOE [JHEP01(2013)119]
a(e'e— ny, 1 GeV)= (0.85320.025:0.008) nb | |
¥ _
N y Y +
P.Gauzzi Excited QCD 2013 -4 F ebruary$2 AN T N [ I T TR
S0 960 970 980

990 1000 1010
EMeV)

0




n—>mntn

Normalization Sample: KE

Pmiss _ P¢ _P;:f _PJr_ _P7¢

Composition
—=— Experimental data

1846331

Sum of all background

1 decays background

————— Other background

— Signal o'

. TR

. n—>n+n'n0 105E

. 4= 558 pb-! :

. N(n—mmd )=1.19x10° E
. £=(22.770.02)% wlf
«  B/S=0.65% s
« o(ete—p—ny) =41.8 0.2 nb 107 ;—
10
BR(n—n*wnd) = (22.41 £0.03 +0.35)%

A (D
PDG: BR(m—ntnnl) = (22.74 £0.28)%

P.Gauzzi Excited QCD 2013 — 4 February 2013
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n—u o’ KL

 Asymmetries < test of C conservation:
t
15‘ Sextant asymmetry: ﬂ( inAl=1 A, =(8x102)x10™"

Left-right asymmetry A,=09+10")x10"
(related to ¢, e parameters)

Quadrant asymmetry: € in Al =2 Ay, =(-5= 10*})x10~*

 All asymmetries compatible with zero at 10 level

[JHEP0805(2008)006]
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N—n'n ee

« Rare decay: ChPT and 350 [ D oot et
VDM predictions = Br ~ 3 x 10 " | Signai viC
* 2 measurements: CMD-2 4 events
WASA@CELSIUS 16 events |
oo b
 Data sample: 1.7 fb! L e X
e M(rx ' e"e) distribution: Y00 510 230540 550 '::'"
fit with signal + background (MC) Maree (MY
=> 1555 + 52 signal events 2ol
368 background :0 ,
Y { _____
Br(n—=n'nete(y)) = (26.8 = 0.9 = 0.7) x 10-° 3 ’!{ _______ o s
wl
[PLB675(2009)283] ,,L_ ‘ L
S 2 8§ 82288
P.Gauzzi Excited QCD 2013 — 4 February 2013 % g A e E % % g 41



/OE&@ N—n'mw ee

* Plane asymmetry = test of CP violation

« Constraints from Br(n—n*n"): expt. Ap<10*
th. (SM) Ap <1015

_ N(sing cosg > 0) - N(sing cosg < 0)

- N(sing cos¢ > 0) + N(sing cos¢ < 0)

Ccp

e Non conventional CP violation mechanism

(non CKM) proposed = A pup to 2x10-2
[D.N.Gao MPLA17(2002)] O Data

250 O Cont. bckg
M ¢ bckg
M Signal MC

Acp=(-0.6 £ 2.5 +1.8) x 102 200
[PLB675(2009)283] o

100

« KLOE-2 with 010 fb!): 50
— Inner Tracker will increase acceptance
— Statistical uncert. on Br — 1.4% q{I.S -04-03-02-01 0 0.1 0.2 0:3 0.4 05
sindcosd

— factor of 2 in sensitivity to A, ary 2013 0



/OEL@ n—>e‘eee KL

oo
« Theoretical predictions: BR ~2.4 — 2.6 x105 eﬂ‘b
° P(x»)=0.12
+ BR < 6.9x10-° @90%C.L. (CMD-2, 2001) Q-\(%‘-
BR < 9.7x10°° @90%C.L. (WASA, 2008) 200 L
(2 evts, with 1.3 bckg)
* Data sample: 1.7 fb-! .
* MC simulation according to 106 |- toy gt
Bijnens and Persson [hep-ph/0106130] : M ; m 1t
* ¢'e” pairs from photon conversions in the r!rJrH;r 4
: . : [T N =362 %29
beam pipe and Drift Chamber wall rejected o eeee  TE T
0180 7500 520 540 560 580 600 620
M, (MeV)

ceee

* Fit with signal + background from
continuum (e*e"—e* ey with y conversion)

BR(n — eTe eTe (7)) = (2.4 £ 0.2,40: + 0.1,5,5;) x 1079
[PLB702(2011)324]
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i

S0/

i

n—n'yy K&
ChPT: O(p?) « Q=0;

O(p*) @ tree level = 0; O(p*) @ 1 loop suppressed by G-parity

= O(p*) test
Prev. measurements = Br(n—n’yy): (7.2£1.4)x10+4  GAMS (1984)
< 8.4 x104@90% C.L. SND (2001)
(22.1 £2.4 £4.7)x10> Crystal Ball@AGS (2008)

(22.4 £4.6 £ 1.7)x10> Crystal Ball@MAMI(2009)

60

u] back%round
B N7 Yy
KLOE = ¢—>ny; n—>ayy \%
Bckg.: (1) Sy processes: ¢—>aoy, JoYs \,\(Z}. H WL
ete—on’ (0—>nly) \
\“ _

ents/ (6 MeV/cz)
%

(2) o—>ny; n—>n'nls’ @\\ ¥ i # *ﬁ'
+ L ~450 pb! Q\ }#H
= Br(n—=n'%y) =(8.4+2.7+1.4) %1073 - E
0 *a&(s‘aéé‘aéd'eaa'eéa'aa(;'eaa‘e;m'gﬁ,{
P.Gauzzi Excited QCD 2013 — 4 February 20 __ 4Y (MCV)



/‘OO @
(]
sjo/]

« KLOE-2, 010 fb'') = ~ 3% accuracy on Br
* M, distribution to distinguish among different theoretical models

n—n'yy @ KLOE-2 K.

| | |

o O Phase Space >

E) ': Y YMD, M=0.30 eV b 180 KLOE-2 Expected

~ 6 A VMD+0° (destr.), r=0.27 eV : 160 © Efﬁciency included

2 ** O VMD+aq, (constr.), F'=0.37 eV > g

= | "% quorkbox, r=0.70 eV p 140 ¢

€ & % R % 120 |

S NG

N 80 | Constr. interf

9 60 [

= :

T 40 |

~§ 20 & Destr. interf.

© 0 : 0 0770.02 0.04 0.06 0.08 0.1 '6.'12'6.;;4'6.16 ,
0 0.05 0.1 0.15 m Gev

m*(yy) [GeV?/c" [VMD + a0: Ng-Peters, PRD46(1992)5034]
[Prakhov et al., PRC78(2008)015206]
P.Gauzzi Excited QCD 2013 — 4 February 2013
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OEL@ Y] Mass KE

* 8 odiscrepancy: GEM (COSY) = M, =547.311 + 0.028 = 0.032 MeV (p +d — SHe + 1)

NAd48 = M, =547.843 = 0.030 = 0.041 MeV (7 +p —>n +n with  — 3x°)
CLEO-c = M, = 547.785 + 0.017 £ 0.057 MeV (Y'—=JAp 1)

« KLOE: ¢—ny; n—=yy check with ¢—nly; n’—yy [JHEP12(2007)073]

M, =3547.874 £ 0.007 + 0.029 MeV

M., = 134.906 + 0.012 = 0.049 MeV
(PDG => 134.9766 = 0.0006 MeV)

0 100 200 300 400 500 600

Mylyz (MCV)
547.300 547.853

4 ----- ANKE 11

e MAMI 11

030005 01 005 02 02 03 03 [} —-KioE 07

m*(15)  (GeV?) H e CLEO 07

" B GEM 05

* Preliminary measurement by ANKE@COSY || gohee
(p +d — 3He +m) M, = 547.869 = 0.007 = 0.040 MeV 4 SATURNE 92
B A S

P.Gauzzi Excited QCD 2013 — 4 February 2013 n mass (MeV)



* ¢—n'y; n'—n ' n—>n'n'n’
n'— Nu'n’; n—=nn n’
* ¢—>ny; n—nndn’

Mixing n/n’ KE

} Final state: w'mw+ 7 y

L= 427 pb-!

Br(¢ — n'7)

R —
Br(¢ — nv)

N,, = 3407 = 61 = 43 ev.

= (4.77£0.09 £ 0.19) x 1073 N =16.7 x 10° ev.

[systematics dominated by dBr(n'—nmrx)=3%]
= Br(¢p—n"y) = (6.20+0.11+0.15)x10->
* Pseudoscalar mixing angle: (]qq) (]uu \dd}))
M = oS, |qQq) - sing,[ss)
1’ =sing,|qq) + cosg, |ss)

2 3
m, Cy tang, | Py
m C; sin2g, P,

R =cot’g,|1-

Pp=(41.4 £ 0.3 £ 0.9)° = #,=(-13.3 = 0.3 x 0.9)°

Inv.mass of w'w+ 6y out of 7

(MeV)
[PLB648(2007)267]

Jm6y

2013 47



1 gluonium content

W =X, 4T} + Y, 55+ 2,(6)

X, =cosg.sing,

Y, =cos@;cosg,

'’ —~vy) T —py) T —wy) T(w—ny) )

Fit:

R = cot’g, cos’ <pG(1 -

3

m, Cy tang, 2.
m (g sin2g,

Py
Py

['(7% — ) I'(w — 7©%y)’ I'(w — w%)’ I'(w — 7o)’ PDGO08+

T'(¢p — ny) T(¢ — n%) T(K*+ — K+ry) KLOE

Z, =sing I'(p — n7)
[Rosner PRD27(1983) 1101,
Kou PRD63(2001)54027]
Newfit | PLB648
y A% 0.12 £ 0.04 | 0.14 £ 0.04
Pp (deg.) | 40.4+0.6 | 39.7+0.7
Cns 0.94 £0.03 | 0.91 £0.05
Cs 0.83 £0.05 | 0.89 £0.07
Py (deg.) | 3.32 £ 0.10 3.2
my/m 1.24 +0.07 | 1.24 £ 0.07
X*/ndf 4.6/3 1.42/2
PO 20% 49%
P.Gauzzi

Zn '2 0.5
0.45

0.4
0.35
0.3
0.25
0.2
0.15
0.1

0.05

Excited QCD 2013 — 4 February 2013

I'w — 7%7)’ T'(w — 7%)’ T'(w — w%)  T'(K*°0 — KO~) w—7ly
/

T(p—M/T(@—n"y)

F(n'—>py)/l"((o—>7t"y)

30732 34 36 38 40 42 44 46 45 50
@p(°)
[JTHEP07(2009)105]



&@ Mixing n/” @ KLOE-2 KE

By measuring the ' width @ 1.4%

By measuring the main 1’ Br’s @ 1% (run at Vs > 1.2 GeV needed)
Z,’ s T@-mp/T -7y z,’ " : - —n"y)
045 045
04 ¢ 04
035 - I('—p YT (O-n'y 0.35 — T’ —p Y-y
03 0.3 —
025 - 025 |
02 | 0z |
015 - 0.15 |
0.1 — 0.1 — ('@’ —yy)
005 0.05 —
0. 0.

30323436384042&4;64'850 30 32 34 36 38 40 42 44 46 48 50

Pp(°) | Pp(°)
=> statistical significance of Zn'2 will increaseto4 -5 ¢
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Light Scalar Mesons

KL

Open problems: - do 0(600), x(800), 1,(980), ,(980) belong to the same SU(3)

nonet (°P,) ?
- if so, why the inverted mass spectrum ?

The q(Q structure of the light scalars can be questioned
Alternative explanations: Jgg( states (Jaffe °77, Maiani et al.,),
K K molecules (Weinstein-Isgur °90),

M (MeV) M (MeV)
1100- : 1100~ :
1050 ¢ 1 7 | 1000 q/f, N
1000 p— {1 900
950 .| so0 K c— c—
900 K* i1 700
850 600
800 500 —
750 p/o 400 o O++
=1 0 1 =1 0 1
I, I3

P.Gauzzi Excited QCD 2013 — 4 February 2013
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Scalar mesons at KLOE KE\

* ¢ radiative decays:
- (I)_)nono% TE+TE_’Y

1

2

* vy physics: e'e™— e*e n'n to study vy —¢(600)—n'n’

P.Gauzzi

¢—nn'y
O—KKqy

= £(980)/3(600) —
= a,(980) — nn’
= (f/a) > KK

. Measurement of the branching ratios

. Extraction of the resonance parameters, masses and couplings

(8spps Eskko opsy)> from the fit of the invariant mass distributions or

Dalitz plot

Excited QCD 2013 — 4 February 2013
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ete —n'n'y: £,(980)

KL

* £,(980) —=n'n’ : Dalitz plot study; two contributions, p—Sy [S=£,(980), 5(600)]

. Dat? sample: 450 pb! = ~ 4x10° events

and e*e— o’ (0—=n'y)

”% [ JEOJIOY 08| ete~—on0—nondy B
I 07 | T
~  osl ~400k events § . ; {*/
E | 06 b
. e - ‘t
| 05 F \# **H’
0.6._ : | | | | | I 1 | 1
[ %4010 1012 1014 1016 1018 1020 102> 1024 1026 1028 1030
N £(980) - 10 Vs (MeV)
04? 0( ) ~o 0.6
. ) d—Sy—nOnly
. A 04 -
02+ [ ﬂ+
olubububustd ol OO L T s
' oo R ' .Vl T2 (’ Vz) %10 1012 1014 1016 1018 1020 1022 1024 1026 1028 1030
Mg, (Ge Vs (MeV)
EPJC49(2007)473
Br(gb — Sy — 71'07r0'y) — [ ( )473]
| +0.01 +0.04 +0.05 —4
= (1.0725 03 fit) —0.02(syst) —0.06(mod)) X 10 s

TACTICO O T ZUTT T Cvoroory
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ee—nny: f,(980)

Main contributions _ NV Y
ee€s \ ntxn
* —b—\/\}\G F i
ISR . 000
18 ’YJ n }
0 Y %8 & ¢ ¥ 2000
];.~‘.'\\l + fo\ ’:,- + _p\\ ) am
FSR fy x| pm n 880 900 920 940 %0 980 1000
M(zx) (MeV)
Event selection: 2 charged tracks and < 800
° ° (o] -
missing momentum at large angle (9> 45°) + ‘ 600
photon matching missing energy and momentum - 400
200
Data sample: 350 pb-! at ¢ peak : Wy
: ‘t"xAA'LA . - A A "
= 6.7x10° events selected " 0 900 920 %40 90 980 1000

M(z=x) (MeV)

Br(¢p — foy — T y) = (2.1 +2.4) x 10~4
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£,(980) parameters

KL

Fit the 'z’ Dalitz plot and the M(t*7") distribution with the same
scalar amplitude (with o(600) with fixed parameters)

Latest version of the Kaon Loop model [N.Achasov]

£,(980) param. f, = | fi—w
M, (MeV) 984.7 983.7
Eonin- (GEV) -1.82 2.22
Eokik.  (GeV) 3.97 4.74
R=(2 ok i/ Eomsn) ~4.8 ~ 4.6
f(') — 77070 ﬁb st
gmy (GeV) | 2.61+0.021031 o 1.2-2.0
P.Gauzzi

0(600) fixed parameters :
M_=462 MeV; I' =286 MeV
8 ik 0.5 GeV

€ i 2.4 GeV
Achasov,Kiselev,PRD73(2006)054029

* Agreement between the two channels

* ooy from fit to No Structure model

(point-like coupling ¢f;y)
[G.Isidori, L.Maiani et al., JHEP0605(2006)049]
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3o/

¢—nn'y: ay(980)

1) n—=yy (Br=38.31%) = 5 photon final state
Total background = 55%

KL

£ 400

Br(¢ — nm’~) = (7.01 £ 0.10 & 0.20) x 10~

wb (M—>YY)

2) n—=n'nn’ (Br=22.73%)=> 5y + 2 tracks
Total background = 15%

Br(¢ — nm’y) = (7.12 £ 0.13 £ 0.22) x 10 IR B L
« Combined fit of the two M(nn') distributions : ﬁgé
=> Free parameter: R, =Br(n—yy)/Br(n—n‘wn’) 1;g§;
KL NS o
M,, (MeV) 982.5+ 1.6+ 1.1 |982.5 (fixed) 0
& K+K- (GeV) 2.15 £0.06 = 0.06 12.01 £0.07£0.28 k50 700 750 800 850 900 950 1000 1050
gnm(GeV) 2.82 +0.03+ 0.04 [2.46 + 0.08 + 0.11 [PLB681(2009),5] My, (MeV)
2oy (GeV") 1.58 + 0.10+ 0.16 |1.83+0.03 +0.08 ) |
Br(VDM)x10°  [0.92 + 0.40 £ 0.15 ~0 M,, Belle:982.3'32, . MeV
Ry 1.70+0.04+0.03 [1.70 +0.03 £ 0.01 | T, (a,)=80 — 105 MeV
R=(,2gaK+K_/gan“)2 0.58 £ 0.03+ 0.03 0.67 £0.06 + 0.{)3 (PDG: 50-100 MeV, Belle: 76.5+17'5_10.1 MeV)
PX) 10.4% 309% 1. vDM very small
P.Gauzzi Excited QCD 2013 ¢ PDG = RYI =1.73 i0.04
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O

b ¥
A . 9 — §§§ —  Escribano (‘06)
[ (KK molec.) (KK molec.-2) 8 _ ._;§§§_. Palomar et al. (‘03)
- _ 7 f_mlec) §§ KK molec.—2)
: a9 F ,
: SF @9
(a0 S ad)
i KLOE af ¥ KLOE Mm—nrn’)
3 _ §§§ KLOE (1—>yy)
N 2 F —~  SND(00)
_ CMD-2 (99) 1E §§§ CMD-2 (‘99)
0 005 01 015 02 025 03 035 04 "’.'4‘5“2': s 0 0= 0035 0.05 0.075 01 0125 015 0175 02 0225 025 .
Br(¢—>n’nly-+rmy) Br(¢—nn'y) “
SUQR)
4q qqbar
2
(80K+K=/ Saoma ) 0.6 —0.7 1.2—1.7 0.4
Crystal Barrel: 0.525 * 0.043
SND (2000) : 1.8+2.5
(8o K/ pomen) 4.6—4.8 >>1 |>>1 (fo=ssbar)|1/4 (fo=nnbar)
CMD-2 (1999) : 3.61 £0.62
SND (2000) : 4.6 +0.8
BES (2005) : 4.21 +0.33
P.Gay 2
(8£0K+K—/8, 0K+K—) 4—5 1 2 1 56




N
%

B 6 — (fo/ao)y — K°K° QL

160 ¢

- K%K with scalar quantum numbers (J?¢=0*") A Signal MC
* Small phase space 2My=M=M,) 0
= small Br expected (10 —1077) 0E
20¢ ILH‘ L

%90 1000 1010 1020 1030 1040
 “Golden channel” ¢ — KKy = nrmwminy

* Analyzed sample: 2.2 fb! 4000 £-bkg MC .
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 Consistency check: using the KLOE
couplings from ¢—mmy, N’y in the
Kaon Loop model
= Br(¢ — K°K°y) =4 x197° —6.8 x 107°

KLOE-2: sensitivity for Br = 5x10”°
(with Inner Tracker)

=> First observation possible
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