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KLOE-2 status

Most recent results from KLOE:

* UL: Br(Ks = 379 PLB723(2013)54
» 03KK —»n'n"n*n~ (CPT and Lorentz tests) Prel.
e e'e NI

Vica PLB720(2013)336

* yy > nat16eV (MNy) JHEP 1301(2013)119
* p¥ne’e’ (U boson searches)

PLB706(2012)251 ,PLB720(2013)111
* e'e>¢>n/n'e’e (TFF) Prel.
N> NY Prel.
e n '’ Prel.



‘:j DAZNE luminosity upgrade KE \

Frascati ¢-factory
e*e collider Vs = Mg Novel interaction scheme:
e R S N A large angle beam crossing
+ crabbed waist sextupoles => SuperKEK

PRL104 (2010) 174801

‘i Fe000 DA®NE (KLOE run)
E " Luminosity vs currents product
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Commiissioning for KLOE-2
starts Sept2013 oo |-

DA®NE Upgrade
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KLOE-2:

Extension of the KLOE physics program at upgraded DAEZNE
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KLOE - KLOE-2

K.

SUSSZEeN 722y |
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L) CoIL

EM Calorimeter
SE/E=5.7/VE %

5t=57//E®100 ps

Drift Chamber
5p.~0.4% (6<45°)

e

N/ DN\ 7/ N\
2+2 taggers for:
e——>e+e—y*yk—>e:+e—x

— Solenoid: 0.52 T-—

Z)

Upgrades

Inner Tracker: cyl. GEM




IT front-end
and CCALT

Installation of the
upgrades and the IR in
DAFNE completed on
July, 12th

IR insertion in 2
DAFNE
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hadrons

BR =83% £ (980)
BR ~ O(10%)

BR = 6.2x10° 0(770)
550
BR=13% DR 19%
_m A
BR = 1.3x103
¢ decay | Produced ev/fb’! Opeak ~ 3-1 ub
K*K- 1.5x10° . 1 \s = - 9
KLOE: 2.5fb™" @ Vs =M, (~8x10° ¢ produced)
9
K Ks 1.0x10 + (off-peak data)
n 5%107
v %105 C. (1GeV) 80 nb

+ scan 20 MeV ~ O(10 pb™)
KLOE 2001-2005 data
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BR(K, - 31°): UL )

- K, = 3n° CP violating  not yet observed
SM (ChPT): BR(K, - 37°) = 1.9-107

EXP Searches:
KL/KS interference: NA48 <7.4-107 90%CL
Direct: KLOE2005 <1.2-10-7 90%CL

L=0.45 fb-! T
K. tagged by K interaction in EMC ;K:f'_‘ijl **;113:':‘_}};
data 2 ev/bkg 3 ev il \"\\ \ __,f:"?f'
* New KLOE2013: {f a1 ?[j
PLB723(2013) 54 ut e ﬁ
L=1.7 fb-! independent data il : k“w 157
improved selection with the same “‘*Z;:::_ !l'r —::j-‘_%j

signal eff. (data O ev/bkg O ev)
<2.6-10°8 90%CL Mool < 0.088



T4 fi
|

Uy

n%,n Transition Form Factors (TFF)

Low energy QCD
” L(P — 77)

I*I- spectra for HI )

dark photon (U boson)
M

=<

Fp(q?,q?)

T* F ( 2 2) 1
P(q;, m})
e 1 — bp(m3) gl

F (d}.a)f

I
el

04 02 0 02 04 06 08 1 12
q? [GeV']

LbL for au

KLOE:
Access to all 3 phys
regions |q%|<1 GeV?

;
—“d\Est observation
|=

PLB 702 (2011) 324

BR(p—e*e e*e~(y))= (2.4 £ 0.2, + 0.1, ) X 107

vy
MesonNet(HP3) Workshop on Meson Transition Form Factors May 29-30,2012 Krakow
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Radiative widths n,n° KE

n, n° : narrow and short lived

=> [tot=lyy/BRyy

VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
0.510+0.026 OUR FIT o
. 0.5100.026 OUR AVERAGE Sr(n -)'Y'Y) ~5%
TWO k' nd Of measurements 0.51£0.12£0.05 36 BARU a0  MD1 g e —een
0 ° 0.4%0£0.010£0.048 2287 ROE a0  ASP g e —een
YZ _) n ) TC Pr|mak0ff 0.514£0.017£0.035 1295 WILLIAMS 88 CBAL g e —een
0 ) ~ ./ 0.53£0.04£0.04 BARTEL 85E JADE g e —een
SF(TC 9 'YY 2 ° 8 /O ** *We do not use the following data for averages, fits, limits, ete. ** *
o 1 .
Pr'lmEX PRL 106, 162303(201 1) 0.476+0.062 RODRIGUES 08 CNTR Reanalysis
0640142013 AIHARA e TPC g e =g ern
0.56x0.16 56 WEINSTEIN 83 CBAL g e —gern
0.324 £ 0.046 BEROWMAM 748 CNTR Primakeff effect
1.00+0.22 2 BEMPORAD 67 CNTR Primakoff effect
+ -, 0
ee:Yy=?n.mw
* P) = 16“-2 T F 2 2y 12 2 2 9 5 2 2
J(FY Y = ) R “.“."| (Q]_& QQH (QI : QZ) — q19;3 ((Ql +QE) — mp)
P

'vyy fundamental parameter
=> should be know precisely (eg m /m)




N meson radiative decay width KE

ol ete” —> b 9 EO ”0 ﬂO
| s " M o(e‘e — e'e’n, Vs=1GeV)
100 | + Data s |
7 MG sum M L=240 pb!
60 +.|.++++ :*;dﬂt B
L J[
40 N
° N S, | Insensitive to TFF
0 i SR

1 | | L L L L at T e e L T +
%15 01 005 0 005 01 0.15 :./72;:5( (;.;Vtzl.)as T S R T T R V- T P;H(MZ;JV) rYY= 520: 20: 1 3 ev
32.0+£1.5 £0.9 pb

¢-ny
! e*e—»etey
0 }[ 160 E ete-»on’
il Signal
¢ = J = T
b o L cre Kk,
- . D.Babusci et al. woo |
o2 KLOE-Z ™. Epjc72(2012)1971 s |
- expected Ny 0
015~ , 0 6o |
C '}‘—\ 0 a0 |
T = ) “1 + D
1} b

- CLEO, CELLO data"‘"ii\
0.05F

e e 34.5:2.5 +1.0 pb

Q? [GeVF
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Fn(qza m?{]) X

1 — b, (m3)q?

; . .
4 - g-e'en
£ 6 _+ -0
> ” ) mn +§_]0 | * ;ngnin
% e T i * Combined
~— = i
212k N & n'xn’ U 710 —
o] *
5 10E 31k events L
0 50 100 150 200 250 300 350 400 450 500 10 0TS0 500 550300 350100 150
M., (MeV)
. M, (MeV)
4
< 10° =
@ 0 S
W + o —
E IPEN?P TR ﬂ
2 1013k events } '
0 50 100 150 200 250 300 350 400 450 500 -5
M,, (MeV) 10 ¢
Form factor/BR: _ Mm,
-4
SND/CMD-2 KLOE — Preliminary  Neutral 10 A
(2001) Mode - PRL107 %
---  Previous KLOE nlea
b, [Gev2] 3.8+1.8/-- 1.17+0.11+009 ' 2
¢ ! i
n -0.08 ) B KLOE - bm-l 0 Ge\«’_2
BR(x10%) 1.19+0.31/ 1.13140.031+0.007+0011 . B KLOE-b_ =3.8GeV
1.14 £ 0.16 7 . Iq"] . : .
1 10 0100 200 300 400 500

U boson limits My (MeV)



4. K.

value (10°%) CL% EVTS  DocumentID TECN

1.12 +0.28 OUR AVERAGE

1.01 +0.28 +0.20 52 ACHASOV ' 2002D SND

1.22 +0.34 +0.21 46 AKRMETSHIN . o001c omp2

9k events Background efficiency: Analysis in progress:
radiative Bhabha  15% — 2% background
andp - w0y low— high q subtraction +
global efficiency

€+€C- mass SpE:C[I'llIIl L
e'e* missing mass

—+— DATA 1400,
MC signal | —+— E‘ETA |
1o —— MC allrad BKG 1z00 signal
& MC bhabha BKG z MC alirad BKG
E —— MG sum i MC bhabha BKG
i 1000H =—— MC sum
107 = -
- 800
e 800[—
- 200/
'E 200
o 100 200 300 400 500 B0 L ;
o 8o 100 120 140 180 180




@:  owreymorss K.

—— Exp. data
§ — THm-E0
— signal r — mém=y
T — B+E-n0
— Sum of all MC

MeV

15””“

E miss .

* No kin fit:use DC resolution

* Not use EMC Energy ry>any) — 0.1856+0.0005 - 0.0028
0 : . :
F-ny L = 558 pb-! Iy—>n'nx)
205 k events F(l]_}ﬂ_--f-ﬂ'-.\!) / F(l]—>ﬂ+ﬂ'ﬂl')
_ o

eff=21% value events author  year

S/B=10 0.203 £ 0.008 PDG average
0.175£0.007 £ 0.006 859 Lopez 2007
0.209 £ 0.004 18 k Thaler 1973

Nor'maliza'rion n - 7l:+1l:"1t0 0.201 £ 0.006 7250 Gormley 1970
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@ 7000 - dI‘
o - Fit
gsooo d_ IA(].-|-(IS-|— I KP(S)
S
so00) ™ data PLB707 (2012) 184
4000 )(2 :83 e+e-_)1r+1t-
Ndf = /6

a=1.31+0.08_ +0.40__+0.02 _ GeV™
sta syst Fv

=/s U ye=11.8920.2550.59+0.02/ Ger

: | | | | | | | | | | |
gOO 250 300 350 400 450 500 550 600

Mz (MeV) [WASA PLB707 (2012) 243]

o Ty | P(Sﬂ'ﬂ') — A[J(l T ﬂf'STrTr)

2+ { —

‘i | — « reaction specific
/
_ sem [GeVA1 |l a[n] = aln'] understood
1 . “." ,[| . ] 1-loop ChPT + large N,

I(LOE A+a = bn(O) 2.0570%% GeV? arXiv:1307.5654



Light quark masses KE
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Bern-Bonn-Lund-Prague
CHPT, dispersive

MILC 09

PACS-CS 08

RABG/UKQCD 08

PDG 08

RBC 07

Biynens & Ghorbani O7
Mamekawa & Kikukawa DB
MILC 04

Melson, Fleming & Kilcup 03
Gao, Yan & Li 97

Kaiser 97

Leutwyler 96

Schechter et al. 93
Dionoghue, Holstein & Wyler 92
Gerard 80

Cline B0

Gasser and Leutwyler B2
Langacker & Pagels 79
Weinberg 77

Gasser & Leutwylar 75

0

0 0.2

00-..000| |DIIIDI«l II

H. Leutwyler, PoS CD09 (2009) 005
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KLOE2008 analysis (THEP 0805,006) X=—=5
0.45 fb! = 1.34-10° events in DP T,
large syst. uncertainty due to Event Y= Ty

classification
New analysis:
1.7 fb-1 = 4.48-10° events in DP
new analysis scheme
improved MC

new cross checks O R o
a b d f
JHEP0O805,006 -1.090(5)(:8)  0.124(6)(10) 0.057(6)( :7) 0.140(10)(20)
preliminary,  -1.104(3)(?) 0.144(3)(?) 0.073(3)(?) 0.155( 6)(?)
2013

New analysis PRELIMINARY

|ACX,Y)|2=N(1+aY +bY2+dX2+fYy3+gx2y)  (nosyst.): f20 confirmed
fits with g...
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Analysis of high statistics samples produced at KLOE

DAZNE with new IP: commissioning in progress
KLOE-2 is starting a data taking campaign

- KLOE detector + taggers + IT

- Detector ready to take data

Physics program: EPJC 68 (2010),619
@-peak run O(5 fb™)
Run at 1 GeV O(1 fb™')?

KLOE-2 + DAZNE ideal tool for «°,n TFF -1<qg°<1 GeV?
—yy  with e+e- taggers in KLOE-2: &’ I'yy 1%
— ISR measurements



KLOE-2 physics programme KE \

YY physics

Spectroscopy

Kaon physics

Dark matter searches

Hadronic cross section

Existence (and properties) of o/f0(600)
Study of (S/PS—yvy)
PS transition form factor

Properties of scalar/vector mesons
Rare n decays
n’' physics

Test of CPT (and QM) in correlated kaon decays
Test of CPT in K_ semileptonic decays

Test of SM (CKM unitarity, lepton universality)
Test of ChPT (KS decays)

Light bosons @ O(1 GeV)

a (M)and(g-2)  [Eur.Phys.J.C68(2010)619 ]




