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KLOE-2 with 5-10 fb™

The KLOE-2 physics program as originally proposed and published in year 2009, is
based on 20 fb, feasible starting with a data delivering of ~20 pb per day. As this

is not the case, the reach of the experiment with 5-10 fb!is being considered.
Improvements are possible in several fields:

QM, CPT- and Lorentz-invariance tests with neutral Kaons, sensitive to effects
at the Planck scale (10*° GeV)

EPJ C72(2012)1956; PRD85(2012)085023; arXiv:1201.3045; arXiv:1102.3612; AIP Conf.Proc.1327(2011)118-127;...

cited by (th.):

SM test with precision measurements of the V . element of the CKM mixing matrix

us
Rev. Mod. Phys.84(2012)399; arXiv:1203.6437; arXiv:1112.1984; ...

Low-energy OCD with e.g. radiative kaon, n, and n’ decays

and low-mass scalars with e.g. the study of scalar-KK coupling

EPJA47(2011)148; PRD85(2012)054018; NPB860(2012)245-266; arXiv:1112.4384; arXiv:1109.3754; NPPS207(2010)196
JHEP 1102(2011)028; arXiv:1007.4479; EP) C71(2011)1814;...

VY physics with e.g. the measurements of the T® width and T° - yy* transition
form factor in the space-like region
EPJ C72(2012)1917;arXiv:1202.1171; AIP Conf.Proc.1257(2010)27-36; NPPS219-220(2011)217; arXiv:0905.2017; ...

Search for the U-boson from dark sector
EPJ C71(2011)1680; JHEP 1102(2011)087; arXiv:1103.0799; arXiv:1011.3082; arXiv:1004.0691;...
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A luminosity of 5 fb™! was originally proposed for this measurement
KLOE alone, with several precision measurements of kaon decays, lifetimes, and
form factors, obtained

— 0.28% fractional error on F [V, (w.a.: 0.23%)
VUS D‘E_f{
V., f

KLOE-2 can improve f*(0) m/usby a factor of 2

— 0.30% fractional error on

Mode | 6f+(0)Vus (%): now | BR()
Ke3 0.32
Krp3 0.42
Kge3 0.65
K=*e3 0.60
K*u3 0.70

With f+(O) at 0.2% level (Lattice-QCD calculations recently improved from 0.8% to
0.4% ), the test of lepto-quark universality can be brought from 7 to 3 per mill,
dominated by V 4 precision.



Neutral kaons interferometry: p—KK| =TUTUTTTT
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Most precise test of qguantum coherence
In an entangled system:

(s =(L4£95,,,+3.84,)*x107

¢ decoherence parameter (QM predicts (=0) _
PLB 642(2006) 315  Found.Phys. 40(2010)852 R SR
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Quantum gravity effects might induce: At/T,
1)decoherence and CPT violation — | /= (0_711_25TAT iO_BSYST)xlo—zl GeV

(at most y=0(M?/Mp e ) ~2%X10-20 GeV) —_ —_ — B
i) O (KK -KK®) + KK +KK°)

2) decoherence and CPT violation induce Ow=(-16%°_ _+04._\x10™
modification of the initial correlation of the ( AASTAT T SYSF)
kaon pair (at most w=0(m?/Mp,,/Al) Ow = (—1.7f§j§sw + 1-stsr) x10™
~1x103)



Sensitivity to QM coherence and CPT-invariance

At= -t

The improvement in
sensitivity with 5-10 fb!
and the IT with respect to
the present
measurements is of a
factor of ~4, slightly
changing for different
parameters
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Sensitivity to QM coherence, CPT- and Lorentz-invariance

Par am. Present best published KLOE-2(IT) KLOE-2(IT) KLOE-2(I1T)
measur ement L=5fb1 L =10fb! | =20 fbl
5x1

Zoo (0.1+1.0) x 10 +0.26 x 10 +0.18 x 106 +0.13 x 106

2 T I I
a (-0.5+2.8) x 1077 GeV %/// W 6s/ | i 6s/ | £25x107GeV
5 | @s=29xmrcw

Y (1.1+£25) x 10?1 GeV 075 + 0.38 x 10% GeV
compl. pos. hyp. compl. pos. hyp.
(0.7+£1.2) x 10?1 GeV 0.33 x 10+ + 0.16 x 10 GeV

Re(w) (-1.6% 2.6) x 10"
I m(w) (-1.7+ 3.4) x 104 . $086x10"
Aa, [(0.4+18)x107Gev] | +052x107GeV | +036x 1
Na, | [(24+9.7)x108GeV] €

[...] KLOE preliminary




» Study of the box anomaly : test of ChPT and its extensions
[Benayoun et al. EPJC31(2003)525; Holstein, Phys. Scripta, T99(2002)55;

Borasoy, Nissler, NPA740(2004)362, Picciotto PRD45(1992)1569] Tt 7 T+
Sizeable effect of the Contact Term p/ s + -
expected both in T'(n/n'—T1TYy) and n/n' \ n/n’
in M__ distribution 7 —1 ¥

Decay

=Ty
n'-rny

PDG 2010

60+4 eV
60+5 keV

Prediction with Prediction without
Contact Term (HLS) Contact Term

56.3+1.7 eV 100.9+2.8 eV
48.9+3.9 keV 57.5+4.0 keV

HLS: Benayoun, Eur. Phys. ). C31 (2003) 525

» Most precise BR measurement has ~3% error:

CLEO 2009 (200 events) :

BR(n'—Try) = 0.287 = 0.008



N'—TrTrY: TUTC invariant mass

M., distribution from
n'—Ttry decay is
sensitive to the Contact
Term

Existing measurements: Crystal Ball (1997), 7 kevts Evidence of CT
L3 (1998) 2 kevts No evidence of CT

KLOE-2: 60/120 kevts with 5/10 fb™1 (efficiency included)



The Nn—T1Pyy decay

ChPT “golden mode”: p? null, p* suppressed, p® dominates

KLOE Preliminary, 2006: 70 signal events, 30 signal with 450 pb, BR lower than Crystal-Ball:
BR(N—>1Pyy)=(84 * 274, * 1.4Syst) X 1073
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CB@AGS:

BR=(221* 24+ 47)x10°
PRC 78 (2008) 015206 ~ 500 signal events

CB@MAMI-B:BR=(225* 46 * 1.7) x10™°

Preliminary, arXiv:0910.1331 ~ 150 signal events

The background evaluation, from N—1PTP1P, is an
issue: at KLOE, S/(S+B) ~0.13
at CB @ AGS, S/(S+B) ~ 0.17
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CCALT, the KLOE-2 calorimeter at low polar angle,
substantially improves background suppression:
58% of the selected events with 5 photons in the
central calorimeter has 1-2 photons within the
CCALT acceptance, i.e. polar angle of 10° -21°
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The n—T1yy decay: Yy invariant mass

e yy invariant mass distribution to distinguish among different models
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 Difference in number of o between the two models,
by assuming a bckg fraction of 87% as in the KLOE
preliminary analysis

e Fora3oseparation 7—8 fb! are needed

e There are also more exotic models such as the
quark-box model, PR C78(2008)015206, easier

to separate
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Low-mass scalar contributions to ' —TT'TT N

Sensitive to the intermediate low-mass scalars fo, 8, O
[Faribortz-Schechter,PRD60(1999)034002]
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Dalitz plot (not the BR) measured by BESII| W|th 44000 events [PRD83(2011) 012033]

Dalitz plot fit = no evidence of scalar contributions _
40 PLB 541 (2002) 45 Signal events
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KLOE-2: 60 kevts with ~8 fb! (conservative estimate including efficiency
and background subtraction), using ' — 11T, N—YY decay chain 11



N’ — T'TTN @ KLOE-2

Ongoing analysis on 2004/2005 data
Feasibility study of the measurement

of the Dalitz-plot distribution /:>
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Scalar coupling to KK: @—KK.y

Low-mass scalar production @ 1.02 GeV:

Never observed before

KLOE U.L.: 1.9 x108@ 90% C.L.
[PLB 679 (2009) 10]

4q structure of a,/f,(980) is the “favourite”
option from our own measurement of

o—(ay/fo)y—(nmmm v
(neutral/charged pions analyzed)

A factor of ~2 improvement in the
background rejection is expected from
IT installation

With 5 — 10 fb -1 we can improve the
U.L. by a factor of 2 excluding other

models for the scalars, including the KLOE

favourite 4q model

In alternative, if the KLOE results are confirmed,

evidence of the decay at ~3 o level

d—(ayffo)y—KKy

<

KLOE allowed .
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Gokalp et al. 07
Escribano 07

Oller 03
Achasov-Gubin 01
Oller 98

Close et al. 93

Bramon et al. 92
Fajfer-Oakes 90
Achasov-Ivanchenko 89
Nussinov-Truong 89

KLOE-2 can obtain the first

13



VY physics: HET taggers

Test on DA®NE confirms the feasibility of the
measurements in coincidence with KLOE and the
LET stations: bunch structure clearly visible (2.7 ns),
low background levels per bunch (3-4 10° Hz), high
rejection levels on the KLOE triggers (>103)
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VY physics: ete"—e*e 1
(T — yy) width

[(T® — Vy) : best measurement from Primakoff-process,
PrimEX @ Jlab, at 2.8%: PRL 106(2011)162303

HET (e
M — yy) at 1% feasible at KLOE-2 with 5-6 fb!
The coincidences between KLOE central detector and HET
taggers SELECT a very clean sample of ~ 1900 events per fb!
(0. = 3.4 pb)
The radiative Bhabha-scattering events fully cut out by

KLOE-HET coincidence 3 ®f PR Cl)

:;5 12 — ——— Anomaly —50,542 E

i ] )

1 — 0.59
10— —50.650
o o7z Theory and
g Em—— ‘f,‘rrf"_____":*f"__ |___*_:=f o3 —> KLOE-2
7:— { + —20929 precision
g L 1 | 1 1 1 1 :1.034

N S A I 15
-3 o



VY physics: ete"—e*e 1

T — ywHtransition form factor in the space-like region at low Q2

F.o wo at 5-6% feasible at KLOE-2 with 5 fb1

The coincidences between KLOE central detector
and one of the HET stations are used

HET (e’) —*ET (e*)
R
S s, e
. . a L e —=— CLEO data
nght'bY'Ilght term to muon g 02:—Fir5t measu ref'ne\nt —*— BaBar data
anomaly : both measurements, = . A KLOE-2 (L, =5 fo})
: . 0.15— N
width and Fro \ry contcnbgte to : Y
a factor of ~2 reduction in the 01E- S
theoretical error, dominated by ~ .F %t_.v
pseudoscalar (T°) contribution - | | et
0 1 L L L | L 1 1 | T | il L
10 10" 1 10

-Q*[GeVF 16



Search for dark forces

Hypothesis: existence of a hidden gauge sector, able to
explain several unexpected astrophysical observations,
weakly coupled with SM through a mixing mechanism of
a new gauge boson, U, with the photon

KLOE published U.L. @ 90% C.L.on €2
@—NnU, using N>t 10, U—>e'e
PLB 706 (2012) 10
Analysis of the N—>1°°r® and
N—YVYy channels in progess to
cover 95% of the n decay channels:
factor ~ 2 improvement expected APEX MAMI
Analysis of efe—Uy— U Uy started on:
i) 2 fb! sample with small-angle 10
(undetected) photon
ii) 200 pbt @ 1 GeV sample with
large-angle (detected) ISR photons

KLOE-2 @ 10 fb1;
ne‘e; WUy SA

LargeAngle
Small Angle

KLOE final
sensitivity:
nee ; puy

106" 200

“a00

600 800
My (MeV) 17



Hadronic cross section

Dipion threshold [2m 0.5 GeV]
contributes by a 13% fraction

HLO
to au

a Ho[2m, 0.5 GeV] = (58.0+2.1) 101

GeV’
GeV

KLOE measurements, using ISR method:

X 240 pb on-peak, undetected photon @ small angle, absolute normalization:

[PLB 670 (2009) 285]
a, had, 1T (), 35<5’<0.95 GeV?] = (387.2*0. SSti 2.3;;) 10 -10
Radiator function

Detailed study of
efficiencies from data

X 233 pbloff-peak , detected photon @ large angle, absolute normalization:

[PLB 700 (2011) 102]
a, had,T1f(,10<s’<0.85 GeV?) = (478.5+2.0_,_, =5.0_, . *4. 50 1010

e FSR modeling
Needs off-peak data Radiator function

X -1 - || |
240 pb!on-peak, undetected photon @ small angle, o(Tt'TCy)/o(U U y)[PRELIMINARY]

a, "2d1M0,35<5'<0.95 GeV?] = (384.1+1.2,,, +4.0, , 1010
FSR 18



Prospects for a 2

The analysis of o(Tt'ry)/a(u*U7y) reduces (from 0.6 to 0.2-0.3%) the theoretical
uncertainties from radiator function and vacuum polarization

FSR corrections for LA events can be improved studying of the F-B asymmetry

io"h e = 0-035 -—4-
$ =021 7 T 3 i = pol. stnt. u
';6 . - ~— — & rel. stat. error on do,, /do
ra — 0.03 |- - rel. stat. error on the abs. meas.
107 & ittt - -
T E—— 1 - A
2 0_025:. -t RS S L-_—2fb-1
- . Ty I - : : 7 i
W - 5 g ;
PP PP P P | sl Sl Y., - . ™= :
T T v R T R R T R TR 1 Q02 [ S S
ol s’ (Gg_VZ) F ‘*.:_1
= 1 ; ; R - = E . :
o |--10% . rel. stat. error on i T
o8 | : [ i
== do,/do,, 0.01 [
0.06 S : i
—~— "-kﬂ_ 1 L
— T~ I
& eS| ——— i = i i
o . =t 0.005
o | . . _‘_“L‘:‘_‘_u": - L i
; Tt - A I AN PP I PN PRI S AP
e T e e ey T 0.1 02 03 04 05 06 07 08 09
k] 2
s’ (GeV?) s (GeV?)

KLOE-2 with 1-2 fb! of off-peak data and the analysis of o(Tt'TTy)/o(H*UY) at
large angle, can obtain 0.5% fractional precision on a, had. 0T from 1 GeV down
to the 21T threshold (KLOE LA+SA: 1.2%)
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IT: tests on Layer 2

The detector is formed by 4 layers of cylindrical triple-GEM , with a two-
dimensional readout (X-V) equipped with a dedicated ASIC (GASTONE)

Al ,—*-_;E"';"

ﬁ?‘ Sl T
TRy vy
— e
: : : W -1 T

P n

S T
¥  mpooooon

X Layer 2 built and extensively tested in E‘”;— i
temperature and with a 8 source. After o6 )
facing many problems, the detector is 055 L
now working properly. 04 * Monostable 240 .
03— m|
X We implemented a very good method 0-25_ a
for the X-talk cancellation (blocking b .
capacitor), already used in LHCb GEM 0} S .
detectors. P e
working point 1 10 107 10’ 10¢ 20



IT: construction schedule

Layer 1:

X Construction completed

X Gas tightness > 99%

X Construction uniformity tested with 3 source
X Next: cosmic rays run with L1&L2

Layer 3:

Cathode built

2 CGEM electrodes are ready

Anode just shipped

One GEM electrode still missing
Expected to be completed by end of July

X X X X X

Layer 4:
X Moulds delivered
X Construction will begin in September

Electronics and services: -
X GASTONE chip mounted and tested on L1/L2

X GIB ready and tested -
X Final HV system used in CR/source tests




CCALT: test of delivered crystals

First two crystals delivered and under
test using 22Na source and PM readout:

X

Pedestal =253 ADC counts

10% energy resolution @ 511 keV
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CCALT: construction schedule

X X X X X X

Aluminum support shells already produced (INFN Naples)

Final crystals under production from SICCAS. Delivery expected mid of June
(4 X 4) mm? SiPMs from ADVANSID already produced. Expected by June
PCB for mounting SiPM designed @ LNF. Delivery expected end of June
Preamplifier and LED calibration driver under construction

Standard read out with ADC and TDC boards from KLOE detectors




QCALT: construction status

X Two calorimeters of 12 modules (one modified
to insert LET), each one divided into 2 halves
X First 6 modules completed
X Each tile tested using Sr source to
check the fiber-tile coupling
X Cosmic ray run to check towers )
X Test beam @ BTF planned in June

200

100

<N_.>/tile =18




QCALT: construction status

X All the material (tiles, fibers, tungsten) needed to complete QCALT already @ LNF
X Construction of second half started: 2 weeks needed to complete the assembling
X Construction of second calorimeter will start in July (~1 month of work)

X Mechanical structure ready

X Tiles: first milling in progress at external company, groove milling @ LNF
X PCBs: next week @ LNF
X FEE @ LNF: final tests in progress




Updates on analysis

WonoTTTTOITOTOR f oy (nomrmy: fitto the M, spectrum )
o Signal "~ > | Ndf = 83/67
240 pb~1 @ Vs = 1 GeV ok oon0r 2" Nef /
(to reduce bckg from ) j 000
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Conclusions

Construction of upgrades and KLOE data analyses are progressing (Physics
Workshop scheduled for 25-26 June, Workshop on Dark Forces at Accelerators
@ LNF, 16-19 October 2012)

Physics goals achievable with 5-10 fb! of integrated luminosity in a 2-3 years
running period at DA®NE motivate the efforts of the Collaboration to provide
the accelerator experts with all the support and feedbacks needed for the
machine commissioning

They also motivate the efforts for the completion of the detector upgrades
A machine delivering 12 pb*! per day with stable operation and controlled
background levels in the hot region of the endcaps, is needed for the data
taking

The feasibility of such kind of operation must be proved soon

For this, it is mandatory to fix machine hardware criticality that have affected
the operation since the beginning 27



N—T1rTTY: fit to the M___spectrum

Fit with Simple parametrization

"Model-independent approach to n/ n' ->mmy
(Stollenwerk, Hanhart, Kupsc, Meipner and Wirzba PLB707 (2012) 184-190)

dl'\n > " n >
(? dﬂ J/):|‘4P(‘Smr )FF(S‘MH 1—{}(5;&?)
F,(s_)=1+(2. 12+0. 0l)s_ +(2.13+0.01)s> +(13.80+0.14)s’
P(SM):1+{:¥ .
1 3
(s m-—s_Js_ols_ |
D(m) 3211 .FT.??? ( n M)} T (JIZ-‘I')

.J E.Ul.li - 13‘
== 1 4 _ - i o ‘-\_\ e,
— S i . S =131

”?;'r/ﬁ;z?r y ,- St

A

Free parameters:

i »
] ] 400 450 500 Misz [HEW
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Time schedule for detector installation

A detailed plan for the installation of new detectors has been prepared,
consisting of about six months of operations

D Task Task Name
0 |Mod s2 [ 1 [ 2 [ 3] a5 6 7 8 9 [ 10 [ 13 [ 12 [ 13 [ 24 [ 315 [ 26 [ 17 [ 18 | 19 | 20 [ 21 [ 22 [ 23 | 24 | 25 | 26 |
1 S Preparation of the zone and BP Preparation of the zone and BP extraction
extraction 25 days
2 B2 EndCaps opening EndCaps opening
3 = Disassembling of Magnets Disassembling of Magnets
4 =3 Rails preparation and alignement n and alignement
5 E BP estraction BP estraction
—
6 % Clean Room Set up Clean Room Set up
Es— 10 days
7 "% Activities on BeamPipe Activities on BeamPipe
- & w 35days
8 ° Disassembling BP Disassembling BP
]
9 2, Disassembling BPS Disassembling BPS
]
10 "% B8P Soldering BP Soldering
——
11 = Installing New BPS Installing New BPS
L -
12 . Integration Procedure Integration Procedure
& % 30days
13 "% CCALT Installation and Test CCALT Installation and Test
=
14 "% ITinstallation and Test IT Installation and Test
)
15 S QCALT Installation and Test QCALT Installation and Test
[
16 | % BPInsertion BP Insertion
P 10 days
17 “% Positioning BP Pasitioning BP
18 - BP Insertion BP Insertion
—
18 | S Post BP Insertion Activities Post BP Insertion Activities
Pe—— 15 days
Task SN Project Summary L ¥ Inactive Mi Manual Summary Rollup e Deadline +
Project; Integrazione Split External Tasks G Inactive Summary Manual Summary Py Progress —
Date: Tue 17/04/12 Milestone * External Milestone ® Manual Task DS start-only C
Summary PRIy Inactive Task Duration-only Finish-only a
Page 1
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KLOE results on Large Angle analysis

_Ta 1877 Systematic errors on a,7(0.1-0.85 GeV?):

O o (Sﬂ) - T ‘Fﬂ (Sﬂ)‘ Reconstruction Filter <0.1%
50 ] - Background 0.5%
450 o fotp 0.4%

g ! Omega 0.2%
40F KLOE 2009 / Trackmass 0.5%
350 + (stat. error) fo| zle-ID and TCA <0.1%

(stat. + syst. error)  # Tracking 0.3%
30p Y Trigger 0.2%
251 } ' Acceptance 0.4%

: Unfolding negligible
201 " \ Software Trigger 0.1%
150 # Luminosity(0.1,, 0 0.3,,)% 0.3%
105— ..*" “-.. Experimental fractional error on a,=10%

/ .. FSR resummation 0.7%
5t ,.."W 3 :
o (Mm:) [GeV7] Radiator H 0.5%
040170203 0.4 05 06 07 08 09 | Vecuumpolarizaion =01
Disp. Integral: Theoretical fractional error on a, = 0.9 %

a,7(0.1-0.85 GeV?) = (478.5 + 2.0
0.4% 1.0% 0.9%

+4.8, ¢ 24.54,,) + 1010

stat— sys —

ad_ix had
_4]73{0 (9K (9)ds
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[
—
| b

KILOEOS KI1L.OE1l1

I Svst. errars (Y% | A", abs A™q, ratio
Reconstruction Filter negligible neghigible
Background subtraction 0.3 0.8 (0.3 B 0Ty )
Trackmass 02 04 (0.2 &04,,,)
Particle 1D negligible negligihle
Tracking 0.3 0.6 (0.3 & 0.5, )
[rigzer 0.1 0.1 (0.1.x,)
Unfolding negligihle negligible
Acceptance (#-;) 0.2 negligible
Acceptance () neghigihle neghigible
Software Trngger (L3) 0.1 01 (0. Ly B0Ly)
Lnminosity 0.3 (L1 @ h3,4p) -
W5 dep. of H 0.2 -
Total exp systematics 0.6 10
Vacuum Polarzation 0.1 .
FSR treatment (.3 (.3
Rad. function H 0.5 .
Total theory systematics (L6 0.3
Total systematic error 0.9 1.1

1.1

1.075
1.05

1.025 |

0.975
0.85
0.925
0.9

E KLOE0S  _+= .

g & only stat. unc.

- KLOE11 i

i e

= . =+

|F | =

El T -

:_-E-'- ___-H___"'—‘--L_.___‘_
T R R T e T Rk T

s, (GeV™

¥ Andt 5a.8 /54
':.r‘lfﬁ £ G.20949E—02

Al =

KLOE11/K1L.OEODS
54 05 0B 07 o8 s _
s+ (GeV

Good agreement btw the two measurements, especially in the p region!!!

KLOE11: a *,(0.35-0.95 GeV?) = (384.1 £ 1.2stat * 4.0sys £ 1.2theo) - 10"
KLOEO08: a *%(0.35-0.95 GeV?) =(387.2 £ 0.5stat £ 2.4sys  2.3theo) - 10

New measurement in agreement with previous KLOE measur

ements



N—TUTTe e : KLOE analysis

PLB 675 (2009) 283

Angular asymmetry between e*e”and 7t~ planes:
test of non-CKM CP violation
[D.Gao, Mod.Phys.Lett.A17 (2002) 1583]

Within SM constrained by BR(y—>z 7 ~):

using experimental upper bound: A¢<1O‘4
using theoretical predictions: A~ 107

The unconventional CPV term increases A, up to 1072

| O Data | Data sample: 1.73 fb™ [ Data
250 | O Cont. bckg fp 10°F O Cont. bckg
- 0 bekg | ¢ bekg
200 _ M Signal MC Nmee = 1555 + 52 i M Signal MC
. (368 bckg evts) 107}
Analysis efficiency: 8% :

10

Tty ey add
1 e LA R SRR T T (e

%00 510 520 530 540 550 560 570 580 590 600 o
M [MeV] cosO_,

TTee

-1 -08 -06 -04 0.2 0 02 04 06 08 1
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+— .
N—-TrTre e : results PLB 675 (2009) 283

BR(N—TrTTe'e(Y))=(26.8 & 0.9, =+ 0.7, ) x 10~

v
=60 | -
o T O Data
I 250 O Cont. bckg
50 | M ¢ bekg
M Signal MC
] Q 200 1gna
40
@ 2
30| 8 E = 150
§ B
20 100
10 5—= = = & IE IE = 50
= 2 2 22 EE S
T g E &4 372 ;
':é L2 o E = 0.5 -04 03 -02-01 0 01 0.2 0.3 04 0.5
= £ Ist singcosd
N N “Uren tent!
— Sin gcos@ Sin gcos@ + X —
A, A,=(-0.6 = 25, * 1.8 ) x 102
N . + N
sin gcosg sin gcosg
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N—TUTU ete™ : prospects

KLOE-2 with O(10 fb™1):

** BR: statistical error of 1.4%

% Asymmetry: statistical error from 2.5t0 1.2 x 102
Unconventional CP-V terms can give A, at the 1072 level

*» Systematicseaslly reduced at the same level

*» Inner tracker will increase acceptance for the 4 charged

tracksfrom thelP
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+p—ptp—
—>
N—e'e e‘e PLB 702 (2011) 324

v Data sample: 1.7 fb ~!
N
g ' f@é «\G‘A P(x2)=0.12
P>
¢

 Dynamics of the triangle anomaly |
Inside
100

 Useful to constrain the 7
electromagnetic transition form

t+ ¢ _
factor - Neee = 362 = 29
018077500 520 340 560 580 600 620
M (MeV)

cCec

BR(n—ete"ete(y)) = (2.4 £ 024, % 01,4 ) X 107

35



K LOE-2 with O(10 fbY)

+¢» can obtain fir st observation of the di-muon channea and

** can attempt the study of the M, ,-M, distribution
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Search for dark forces: the @—nU channel

Hypothesis: existence of a hidden gauge sector, able to
explain several unexpected astrophysical observations,
weakly coupled with SM through a mixing mechanism of
a new gauge boson, U, with the photon

KLOE published U.L. @ 90%
C.L. using n—1trT, U—>€'e

Analysis of the N—1OrOm®
and N—Yy channels in progess
to cover 95% of the n decay
channels

Due to larger branching ratio
and analysis efficiency, an
improvement of ~2 is expected

10 fb~1 will increase U.L. of
a factor -2

82

10

10

10

APEX
KLOE (all n decays)

KLOE-2 (allns-5fb")
KLOE-2 (allns-10fb")

KLOE-2 (allns - 20 fb")

PLB 706 (2012)

MAMI

=

100 200 300

400 500
MU (MeV) 37



Search for dark forces: the e'e— Uy channel

Analysis of e'fe—Uy—ystarted on:

= = KLOE final
sensitivity:
nee ; puy

i) 2 fb! sample with small-angle =
(un-detected) photon KLOE]

ii) 200 pbt @ 1 GeV sample with

LargeAngle
large-angle (detected) ISR photons

—> SA will provide the best results in Small Angle

the range ~500 <M< 1000 MeV 10

KLOE-2 @ 10 fb! will improve

3 10
of a factor of ~3: KLOE-2 @ 10 fb-

—> in the mass range 100<Mu<400 MeV ne'e”; WHySA
with the @—nU channe/ o
10 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
— in the mass range 500-1000 MeV 0 200 400 600 800

with the SA sample of e'e"—Uy—uuy 33



