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The Workshop

Plans for KLOE2 data taking in year 2009-2010 have been approved
and funded in June, 2008.

Main physics topics discussed to point out those of major interest
for focusing the efforts and further requests for data taking

The contributions to the workshop will appear in a paper on the
"Physics Program of the KLOE2 experiment at the phi factory” to
submit for publication

All people contacted accepted to contribute - 22 invited
participants, mainly theoreticians, plus people in the KLOE2
Collaboration : total 60

We are collecting contributions and writing the draft
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Outline

CKM Unitarity and Lepton Flavour Universality
Kaon Interferometry

Dark matter quest

Low-Energy QCD

Physics in the Continuum: hadronic cross section
Physics in the Continuum: y-y processes
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SM Tests

CKM Unitarity and Lepton Flavor Universality

Test of the Standard Model
Chair: O'&mbrosio ke2 /ksemil I/I/O/"/\,S/7
9,15 Mescia Standard Model probes: Lepton Universality, Yus Op y2)
9,45 De Lucia Highlights on Wus and Lepton Universality with Kaons ng'am
10.10 Sciascia Highlights on Kaon form factors
130.35 Escribano Dispersive representation of the Kpi vector ff and fits to tau to K pi nu_tau and Ke3 data
10.55 Passen Improving on Kaon lifetimes

- Very promising recent results from Lattice presented by F. Mescia
*  Short-term prospects for improving accuracy on f,/f_ and f*,(0)

* The new theoretical precision calls for new data to improve sensitivity
- on CKM unitarity
- on lepton universality
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SM Tests

Lattice-QCD results

F.Mescia
« Wilson: CERN-TOV.-05, m _~280 MeV (N;=2)
» Twisted-mass: ETMC ‘07, m_~280->250 MeV (Ng=2 -> N=2+1+1)
* Clover: BMW ‘08, m_~190 MEV (Ng=2+1)
Wktover: Pacs-cs-0s, <m_~156 MEV "> Ne=2+1)  ((pm
* DomainWall: RBC-06, m_~330 MEV (Ng=2+1)
* “Staggered: MILC-2002, m_~240 MeV (Ng=2+1) ”
ETMC, a = 0.087 fm, [chiral fit], I, = 2 fm
|2-¢% -— ' ' ' ' ' ' ' | SO o o S B B S a m m s S B L S
*C“%\/ JLQCD'02 - (ampg /1) .
| % N BIG REVOLUTION! )
0k Y e ChPT Logs ]
‘-? == ‘<; N el —-
"7 m,~330 MeV m_~620 MeV | MR e |
4.4 I ,/i : }
4 [[m_~270 MeV .
6 . . . . PP B T
0 01 02 03 0.4 0.2 0 0.004  0.008 0.012  0.016
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SM Tests

LQCD improvement on the form factors

= Vector Weak Universality —

V. £.(0)=0.2166(5) = 5 =0.2246(12)

[ =0.9995(7)

= Axial Weak Universality —

4 2 rd
L:m‘| + ‘I us

V. IV fel f.=02760(6)=V, /V, . =02321(15)

us

exp:0.21% th:0.6%!!

Thanks recent unquenched development, setup for Kaon precision phys. ;’
a~0.05 fm, L > 4.5 fm and 200 <m_< 300 MeV is not far away o
O
UH(,,]NU.IW«!:, Umﬁ,:ﬂﬂ.l% =y
— ! ! 1.0 (.15 [afm] U.15_H.[”_
| . 4 0.8 I J—-:l i - i
0.10 | - : 0.10 ===
| i | i ,‘—?‘_—E-_ T I iﬁ == —-—-—1 —
- | I as (W [ L S i .
0.0 - 'T{ L ] I:Ill:lrl- -.jff E ; r
10 'E"i'III'J .'?I'Il'l Llljl'l .".l.‘l'll'f'IIE'«“-I'IL'I[].;I U.UU* 0,2 .4 .6 0.8 1.0 ol III*E[]II 00 400 500 GO0
mpg [MeV) L/L, [fm ! mps [MeV]
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SM Tests

f.(0) Vus

C GMS Kon- ,
F(KH(T)) T 19273 Sew |Vus|2 Ifi OF1 Kf(}wr,o) (1+6% ) +0% )

A The World-Average can be improved by KLOE2 with the

el measurements of

I—_fi_A arXiv:0801.1817 - the K5 semileptonic branching ratio
"“'Kaonwe | - the K and K* lifetime

E.Delucia, A. Passeri

o %err | BR T ) I

Ke3 0.2163(6) |0.28 [ 009 | 019 |0.15 | 0.09
K.u3 0.2168(7) (0.30 [0.10 (018 |0.15 |0.15

. Kee3 0.2154(13) | 0.67 065 [ 003 [015 | 009

f+(0}xVus :
| . Tke3 021738) [0.39 [026 [009 [0.26 | 009
0215 02175 | k=u3 0.2176(11) | 0.51 | 040 [ 009 |0.26 | 015

Aver 0.2166(5) | 0.23
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SM Tests

Unitarity test

* Fitto [Vi4|2 [Vis[2and [V Vgl

JHEP 04 (2008)
V4| 2= 0.9490(5)
IV, |2=0.0506(4)
2= 2.3/1 (13%)

o (1-V -V, 2)=(3+4) x10*

A 4

2 v 2 e oz -
¢ 1V, -V, 2= 4(Nx10 @060 :
. 4 -4 L L
World Average: 6x10_° accuracy [

//";-; - __’__‘__..—-"'"

0.225 ;/ ‘_'_,..-"'"-"

'[
0.2298 -_ \ 0.2225 :

__,l.]j_llj_.|j[lll|:illllli.“.—lll.llll

0.97 0.972 0974 0.976 0.078 0.97 0.972 0.674 0.978 0.678
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SM Tests

Elicity-suppressed modes

E.Delucia

+Inthe SM Ry=I'(Ke2)/I'(Ku2 ) precisely calculated 0.04%
(cancellation of hadronic uncertainties)

R*M=2.477(1)<10~ [Cirigliano, Rossell JHEP10(2007)005]

+» Ke2 amplitude helicity-suppressed = ideal candidate for NP search

+ Lepton Flavor Violation in the MSSM would enhance Ry up to 1%
LFV appears at 1-loop level via an effective H*{v_Yukawa interaction

i Masiero-Paradisi-Petronzio PRD74 (2006) 011701
dominated by ev, [Masiero-Paradisi-Petronzio ( ) ]
H.J4 .”.r’z
LEYV . pSM |- K T ) 2 6/
RE " = Ry [1- + (?1[41 ) ( 2) |Aq3]* tan n’] .
Moy mz IR
I
Skn .~ ~.
G!}.; YLy

A, lepton flavor violating coupling
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SM Tests

Ke?2

Using the complete KLOE data set (2.2 fb-!) we obtain: E.Delucia

Ry = (2.493 £ 0.025,,, £ 0.019,,)x10°
= (2.493 + 0.032) x10-5

RM=(2.477 £ 0.001)<10-
Results separated by charge (uncorrelated errors only):

R (K*)=(2.496 £0.037)x10- and R (K~) =(2.490 = 0.038)x10->

Present world avg: R = 2.468(25)x10*

NALS/2 4 — . <
R, at 1.3% from 1.4 =
K NA4EIZ *03 — =
104 Ke2 decays—0.7% | |
WlTh GddiTiOﬂG' 5 fb'l KIL.OE ‘09 1.
25 fb_l 1.0 r‘e(lCh O.4°/O SM Prediction . AIS:.ID-‘
B o, =510
A =107
T IS N X T VRN ¥ T T Yy 105 L R, = (2.468 + 0.025) 10
200 400 600 800 1000
RK
My (GeV)
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Kaon Interferometry

Neutral Kaon Interferometry

Chair: Wisliki CPT,QM and QG
16.20 Hiesmayr Fundamental tests of guantum mechanics with neutral kacns: theory overview
16,50 Amelino-Camelia Quantum Gravity Phenomenology
17.20 Di Domenico CPT and QM tests with neutral kaons: perspectives at KLOEZ

Neutral kaon interferometry A. Di Domenico

)= 1K B) K. B) - K () Ko B)

Double differential time distribution:

(}611 1’f21 2) 12%”128

(Tg+Tp )+, )12 1200 | el $
- 2‘”1””2 e et COS[AW(Q —1 )+ ‘;61 _f - J{j‘ﬁ F_Lﬁ’fe?r;ﬁ
Interference term ™|

I -Tsts + ‘??ﬁ !28 - : " K K, ¥NNE

Time evolution of the kaons from ¢ decay good probe :
for QM coherence, but also CPT and Lorentz invariance :
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Kaon Interferometry

Quantum Mechanics : decoherence

r

W)= K“){@‘E”) _
— —0
K% K" K eIk,
PE(fiutifout) = Ay +|AL] —20-)Re{ ATA, }
151

EU> ®‘K—4}> B. Hiesmayr
[

decoherence in K /K, : decoherence in K?/K?:

0.16 T
*0 ; CEE 04407

Bertlmann, Grimuns,

K K
Hiesmayr, Phys.Fev. 'L:f — 0 13{

D (1559

worcar. | €75 =0.018+£0.040

Pliys. Lett. B (2006)

4007 | FF 20102021, £0.04__)-107

sar —

o A -
March 2009 | #5552 =0 003+0.018_, +0.006,_, ;’”‘*‘]" =(1.4£95,,£3.8 )-107

B-mesons:

Bertlmann, Grimus PRD (2001) :f' BuBp _ —0.061+0.1

A.Go, BELLF, quant-ph/0702267 f BuBy _ 0.0294+0.057

UNIVERBITAT %%HIEH
L=
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Kaon Interferometry

Decoherence

A. Di Domenico

[1] Hawking, Comm.Math.Phys.87 (1982) 395; [2] Wald, PR D21 (1980) 2742:[3] Ellis et. al, NP B241 (1984) 381:
PRDS53 (1996)3846 [4] Huet, Peskin, NP B434 (1995) 3: [5] Benatti, Floreanini, NPB511 (1998) 550  [6]
Bemabeu, Ellis, Mavromatos, Nanopoulos, Papavassiliou: Handbook on kaon interferometry [hep-ph/0607322]

Modified Liouville — von Neumann equation for the density matrix of the kaon system:

. . extra term inducing
P (.f) - i1 P T ,()H '-‘ decoherence:
QM pure state => mixed state

I. Ellis et al.[3-6] => model of decoherence for neutral kaons == 3 new CPTV param. o,f3,y:

Lip)=L(p:a.p.; M,
(ﬂ) (,O,Qf,ﬁ_/) Atmost: a, .,y =0 Mg

2 \
a,y > 0 . ay > ﬁ M p yyex

~2x107%" GeV
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Kaon Interferometry

Quantum Gravity and CPT symmetry

G. Amelino-Camelia

quantum-gravity scenarios with violations of CPT symmetry might also re-
quire some corresponding modifications of the recipe for obtaining multi-
particle states from singleparticle states for identical particles. This may
in particular apply to the neutral-kaon Ky — Ko system, since standard
CPT transformations take K, into Ky but violations of CPT symmetry
are likely to also induce a modification of the link between Ky and K,
at the level of the description of multiparticle states

Some authors (Mavromatos, Bernabeu,....) recently proposed a phenomenology
inspired by this argument and based on the following parametrization of the
state |¢ > initially produced by a ¢-meson decay:

i >x ((|Ks(p), Kp(—=p) > —=|Kr(p). Ks(—p) >) + w(|Ks(p), Ks(—p) : (p), K(—p) >)

where the complex parameter w essentially characterizes the level of contam-
ination of the state |i > by the (otherwise unexpected) C-even component
|Ks(p), Ks(—p) > —|KL(p), Kp(—p) >

KLOE FINAL :

S}’ST)X 10—4
So=(-1.7"%3,  +1.2,0 )x10™

<1.0x107° at 95%C.L.

Ro=[160, 04
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Kaon Interferometry

Neutral Kaon Interferometry

KLOE FINAL 2004-05

s (074"‘1 SST%TiOGSYST)XIO i

£ =(14+£9.5, £3.8.,)x107

y=(07%212,,,+03 .. )x107 GeV

Ro=(-1.6%,,, =04, )x10™
So=(-1.7%_ +12,)x107

3.08TAT —

KLOE step-0 5 fb

7 =(£0.64.,, 03, )x107" GeV

Csp = (i L.O0grar = O'GSE’ST)X 107

Cos = (+ 5. 2¢rar £3. SSYST)XIO_?

Ro = (stnr—o 4*515?) 107

c 1.8 1n—4
S = ("1, 1255 x10

() 6(Ggp)

10

® present KLOE _
Results very sensitive to

¢ KLOE + inner tracker Ver‘TeX I"CCOHSTI"UCTIOI‘\
IT realization equivalent

o(At)~1/4 tg=> 1.5mm
to x3 data sample




Exotics

Search for WIMP secluded sector

Chair: Patera The search for exotics
11.40 Boehm Can low energy experiments play part to the dark matter guest?
12.10 Bossi Searches for non standard physics signals with KLOEZ

Celine Boehm, Annecy LAPTH
- Scalar Dark Matter Candidates O(107°+ 1) GeV are simultaneously
compatible with
- relic density /\’ey i
Sle
- yray fluxes
- experimental limits from particle physics
» Constraints:
- weak coupling with the ordinary sector through light gauge (higgs) boson

Mostly from the electron/muon anomalous moment
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Exotics

F.Bossi
Several recent puzzling astrophysical observations (PAMELA, ATIC,
INTEGRAL, DAMA) can be interpreted by postulating the existence of

some secluded gauge sector with a rich phenomenology at low (((1 GeV))
energies.

The coupling with standard particles gives rise to a number of possible

signatures observable at low energy colliders such as the B-factories and
DAFNE

The cross sections for the processes of interest scale typically with 1/s, so

the event rates at DAFNE are comparable to those at the present day B-
factories

I will concentrate on the possible signatures of 2 of the new particles: a

neutral vector boson "U" mediating the new interaction, and the related
higgs-like particle "h' “

C.Bloise - LNF-SC - Frascati, May 11




Exotics

The U boson can be observed through the radiative process: F.Bossi

ere—> Uy 2 — I (l=e,u) = v

The cross section for this process is
suppressed wrt the QED continuum by a '
factor A2, so it can be at most 1 pb e U

We consider U boson decays to SM particles only.
If it can decay also to DM particles it can result in a single photon + missing

energy signature.

An analysis for such a signature would require a dedicated trigger not
presently in the KLOE trigger table. BaBar has explicitely taken a few weeks

of data with such a kind of trigger, with null results
However such an experiment would require a calorimeter with exceptional

energy resolution, which is not the case of KLOE

All in all, the y + 2 leptons channel might be worth studying in some detail
for masses of the U boson exceeding 500 MeV.
The y + missing energy is at present hopeless
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Exotics

Another mechanism for secluded particles production is the higgs'-
strahlung: ere— U h’, which can have a cross section of order 1 pb at

DAFNE energies
e U* Yo

U

If m, < m,then the higgs' is relatively long-lived, 109 s) thus escaping
detection inside KLOE

The resulting signal (again assuming that the U decays only to SM particles)
would then be a pair of leptons + missing energy
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In this case:
- The QED background due to radiative processess is suppressed by the
high detection efficency for y's of the KLOE calorimeter
- The missing energy must be equal to the missing momentum for photons
but sizeably different for massive particles. The resolution is dominated
by the DC
- The angular distribution for the higgsstrahlung is proportional to
sin3(8), which enhances the geomeftrical acceptance and further
suppresses the QED backgrounds

The two produced leptons have energies high enough to trigger the events
with efficiencies > 90% for almost all possible combinations of m, and m,, at
least for the electron channel

A possible background specific o DAFNE is K — m*m, with the parent
flying through the apparatus

This should be a problem only for the muon channel and for masses of the U
boson close to m,. It can however be well calibrated by using K crash events

If it turns out to be still a problem one can always think to runat /s < 2m,
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Exotics

If m, > 2 my then the higgs' decays mainly into two U bosons giving rise to

spectacular 4 leptons+y or 6 leptons final states %
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Assuming resonable detection efficiencies 4=10-2 is in the reach of KLOE
already with the data sample presently on tape.

KLOE-2 can improve on this in a two-fold way:
1. More luminosity, which is trivial
2. Better detector: the use of the IT and of the forward calorimeters can
improve acceptance for Ug and help rejecting the conversions

At full statistics we could reach A=10-3

The phenomenology which mostly motivates these models disfavour much
lower values for &
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Low Energy QCD

Low-energy QCD and Light Meson Spectroscopy H
*  Prospects for improvements
Chair: Palutan Kaon decays . A ).
9.45 D'Ambresic Theoretical issues on radiative (and non-leptonic) Kaon decays (o] n r'ad '01- ive and no n Iep"-o n | C
10,15 Archilli Highlights on semi-rare Kaon decays at KLOEZ2: radiztive channels |
10.40 Martini Highlights on semi-rare Kaon decays at KLOEZ: non-leptonic channels kaon decays d lscussed
11.05 Break (G D, b . 1K
.D'Ambrosio, F.Archilli
Chair: Hoistad eta/eta’ decays and light meson spectroscopy e 4 1
11.30 Kupsc Interest and Prospects for experiments on eta/eta’ decays M. Ma r'.rl n | )
12.00 Giacosa Scalar Mesons in radiative processes
12.25 Eidelman Experimental Review on Light Vector Meson Spectroscopy ° S h ) I f
12.50 Di Micco Highlights on phi radiative decays at KLOEZ or‘T Ter.m r.esu TS Or
13.20 Lunch + -
e Ks—3n% and Ks—r* -0
14.45 Ci Donato eta/eta’ decays: the pipigamma channel
15.05 Versaci eta decays into four charged particles at KLOEZ

B.Di Micco
Interest on radiative n  The first % measurement of the n’ branching ratios will be possible

decays: allowing to precisely determine the n' gluonium content;

N—>nnee eeee.eelp . s—7n'n~ can be observed both in the ¢—n*ny and in the n'—a*nn,
its couplings can be measured and compared against 4q and 2q
models;

. The decay ¢— (f, + a,))y - K°K%—K_K_y could be observed for the
first time;

The study of the process n—=n%y will allow to strongly test ChPT p®
with resonance saturation.
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chad

Physics in the continuum: 6,4

Chair: Eidelman g-2, alpha_em
12.40 Isidorn Owerview on off-peak physics
13.05 Herizog Mew experiment on g-2
13.30 Lunch
14.30 Passera The muon g-2 discrepancy: Errors or new physics?
14,55 Fedotovich Improving on hadronic contribution to alpha_em and g-2 at VEPZ000
15.20 Venanzoni Improving on hadronic contribution to alpha_sm and g-2 at KLOEZ
15.45 Babusci Precision measurement of beam energy

* Precision tests of the Standard Model with the potentiality for
the discovery of signals of New Physics are limited by the
measurement of the hadronic cross section at low energy.

* We have to improve on the hadronic contributions to (g-2),/2
and o,y

- to solve the 3c discrepancy ona,
- for precision physics at the O(TeV) scale
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chad

Hadronic contribution to (g-2),

80,8 = 6.3 1010

DEHZ03 (x based)
199.7-7.0

DEHZ03 (2'e” based)
185-83

DEHZO06 (e'e” based)
1/9.5=5.9

HMNTO6 (e*e based)
178.126.1 =

JEGO6 (e'e” based)
180.8-7.2

JEGO8 (inc KLOEDE)
179-6.5

BNL-E821 02 (u")
203:8

BNL-E821 04 (1)
21485

BNL-E821 04 ave.
208-6

5a,5M = 6.5 10-10

Ay

SM = OMQED + GHEW + a“had

Hadrons
-

8a,REd = 0.02 1010
SC(MEW = 0.22 1010

-

had = had,LO 4+ had,HO 4+ had,LBL
a, 2 a, ay

a,hedLO = (692.3 + 6.0) 10-10

140 150 160 170 180 190

200

210

a -11 659000 (1 0"

220 230

a edHO = (-9.8 £ 0.1) 10-10
a edlBlz (10.5 + 2.6) 10710

F. Jegerlehner, Talk at PHIPSIO8

1.0 GeV

0.0 GeV, oo
T] 9.5 GeV
3.1 GeV
2.0 GeV

0.0 GeV, co
3.1 GeV

2.0 GeV

1.0 GeV
contributions
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e+e- measurements

T 01f (F.fos- FRIIF R L,
aisf . 0.05 e ' 14,
ol ™ . kLo 2008 ok i il i :
3 ! + SND 2006 i
0051 | + CMD-2
35 - ) : + CMD2 2007 o1k | * SND . W (GeV?)
a0 E 1 b 03 04 05 06 07 08 09
¥ i
25 L ! L x 10 @
20 ! " unﬁa had had ] SND
u ;] 68 F oy had ;
) 006 | 3 cs @ [107°] - SHD
15 r " 0.0‘ E l |
-’ u.ng: A s s
- . 002 |
1 D -f" ‘rr" -ﬂDd E
iy Tre, -0.06 |
5_ u"‘"t _u_al:r?_ ' N T P PR B |
g 03 04 05 06 07 08 _09
L | IR IR B B B R M:{Gevz}
0.3 04 05 06 07 08 _ 09 1 an
M? (GeV?) i
band: KLOE error
data points: CMD2/SND experiments
IIII|IIII|IIIIIIII|IIII|IIII|IIII|IIII
CMD2 2007:
—a—
361.5:1.7gr4722.0gyg7
SND 2006:
—a—
361.0+2.05 7,247 gyer
KLOE 2008:
F—a—
356.7:0.441,723 Dgyg7
IIII|IIII|IIII|IIII|IIIIIIIIIIIIIIIIIII

330 335 340 345 350 355 360 365 370

a ~(0.630-0.958 GeV) (1077
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Er'r'Or' 1q Ohad ?

PHYSICAL REVIEW D 78, 013009 (2008)
The muon g — 2 and the bounds on the Higgs boson mass

M. Passera®
Istimite Nazionale Fisica Nucleare, Sezione di Fadova, 1-35131, Padova, lialy

W.J. Marciano™
Brookhaven National Laboratory, Upton, New York 11973, USA

A. Sirlin*
Department of Physics, New York University, New York New York 10003, USA
(Received 30 April 2008, published 25 July 2008)

Cl T — T T [ T T T [ T T T T T T T L R B
i 124 114 ]
50 - .
. 138 113 ]
i 125 ]
a0k 132 ]
] 137 1
i 119 My 95% CL u.b.
30
S 12 (GeV)
I 131 127 45 ]
ol 13 124 1
i 130 129 ]
C 128 1
0 1 | L L 1 | 1 1 L | L 1 L | 1 L | L 1 |
400 600 800 1000 1200 1400

Vo (MeV)
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MSSM sensitivity to a,

v.: Role ol indirect constraints in a global fit of the CMSSM:

t

My [GeV]

Key role played by
(g-2), & B X7

N.B.: at LHC we hope
to measure well M,
(and other mass param.)
but we don't expect a
good sensitivity to tanf

Ruchmuller et al.

10

20 30 10 50 60
tan 3

arXiv: (Y7(37:3447 Then- nhl

E.g.: Role of indirect constraints in a global fit of the CMSSM:

G.Isidori

% change
of the
preferred
area

300
[ Ag2) Key role played by
250~ -a- phosy (g- 2}“ & B — }(S*-I,r
C e o2
200 7 Bow
: - mw -
150(—
- >
100— ik
50— e Scaling factor of
N the current error
U- PR TN [N TR TR S NN TN T T NN TR TN S [ T TR S M
0.4 0.6 0.8 1 1.2 14

Buchmulleret al. arXiv: 0808.4128 [hep- ph]
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P-989 proposal at Fermilab

* Proposol to improve by a factor of 4 the (9-2),/2 measurement D.Hertzog

presented in March
- Fermilab Director and PAC. on Aoril
This is an opportune and excellent proposal which is well motivaied and represents a
technically sound incremental advance over previous work. Realizing the goal would result in
an important step forward for fundamental physics measurements, which fits well with
Fermilab's other future efforts in precision muon physics at the Infensity Frontier.

The Committee recommends that the opportunity presented by this relatively low-cost
and high-quality project be pursued.

+ Next step is an independent cost / impact review
Now: Aa (Expt-Thy) =295+ 81 x 101 360c

- Expected situation after experiment:
- Experimental uncertainty: 63 > 16 x 1011
0.1 ppm statistical > 21x the E821 events

0.1 ppm systematic overall
- 0.07 ppm field > 0.17 > 0.07
- 0.07 ppmw, > 0.21 > 0.07

- Theory uncertainty: 51 > 30 x 101

06 0} 250|2 UOILDIAP

Future: Aa (Expt-Thy) = xx + 34 x 10-1
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Ghod down to m threshold

G.Venanzoni
Large angle (50°<8, < 130°) 0.1<s,<0.95 GeV?
50° < 6, <130°, E? > 50 MeV, bin = 0.01 GeV?
e = 50% flat in s’ + The 0.7%
2fbl T | eS| - ' - UncerTGinTy in

- rel. stat. error on do,_/da,

— ~ 0.03 _ i+ - rel. stat. error on [].u- ahs. m:—af . Ghad Cl'r v[5<1 Gev

# of events
' l_||_
: [
-
[

=
=]

002l Lol | can be reduced

g S U3 [ & B B to 0.4% with
S (Gev?) umq; - __*'-—_____H | | O(fb'l) off—peak
w bo=10% i rel. stat. error on o : inTegr'aTed

:: = | do.,, dﬁ_lu,; 0.01 | Ium|n05|1'y 01-

E~" e o L L 1 p by E I L .i il
0.0z T i i E_ [ e Siiees ey 0.1 0.2 03 04 0.5 06 0.7 08B 09

i i i i i i
.l nz (] 04 s X 0T 08 o 1 g Ll (GE";'E:}

s (GeVY)

* In addition, a reduction of the uncertainty on 6,4, @ (1< /s< 2) GeV
from 5% to 27 is needed to have 5a hadl0 = 5q hedlBl and Sa,5M = 4.2 1010
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Hadronic contribution to a,,,

G.Isidori

While o, (m,) is known with an incredible precision [ ~3x10-7!], the error on
O (Mz) - the effective coupling relevant at the electroweak scale- is much
larger because of hadronic uncertainties:

6 : | =144 G
A A ’ 5 _
X%IH{MZI ~ (1-4) x10-# 54\ —33'5“:?'53ra_nm35 7
D‘r'cjn{ hIZ ) O R B 0.02748+0.00012
e * incl. low QF data -
Significant source of uncertainty — _ I
(given the precision reached on 3 37 7
other e.w. fundamental couplings) ]

: 2- i
oG o O —6 _ -
i 8.6x 107 1

J'Iu - ‘.'_.I -
Excluded ™\ Preliminary
64‘112 F, _r, D T T T T L’l -I" T
e~ 24 x10 30 100 300
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Hadronic contribution to a,,,

a(Mz) = 1 — Aa(Myz) witg Aa = Aagep + Aay,q + Adrop
~ Ha
- W oo o(s) 9w
Aay” M, P ds ——— 5 2 e7‘(7/
h:‘.‘u’llr\ } ’_1“ J a2 __1_{3 Aahad( )(M ) O 02768 (22) 06
‘&‘(klmd(ﬂf.—%’) N
0.5 GeV = o E:"\L.';-,.\ eV —- []}-f;? E:::.'-:l.." - § A r‘edUCTion Of
the uncertainty on
F. Jegerlenher '06
error Ohad @ (1 < ’/;S< 2)
- Teid GeV from 5% to
e Isidori °
El b e e; hicl“j:urs Mg W Wi I . The high— cnergy range 1 /O needed TO have
i . j_ B ' i is not an issue: we can Saem /aem: 86 /G ~
] reduce the error using
i £ p 1 theory SMZ/MZ = O(lo °)
SERE e i .
1] N el . The key problem is the
oL e o - E< 2.5 GeV recion
0 15 20 25 30 35 40 45 5.0

E (Gay)
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Improving on G, 4 in the [1 +2] GeV region

8,/0, (%)

* Energy scan @10 pb-1 per point is statistically
better than O(1 ab'!) B-factories

CMD-3 precision goal :

86,/0, (%) 80 /Gy (%)

Source of error 2pi 3pi 4pi

Vs < 1 GeV Vs < 2.0 GeV 2>Vs>1.1 Ge
Event separation 0.2% 0.2%-0.5% 1%
Fiducial volume 0.2%(LXe,0.1%) 0.3% 2%

Energy calibration <0.1% 1% <0.1% 1% < 0.1% (0.5%)
Efficiency correction 0.1% 0.3% 1%

Pion losses (decay,NI) 0.1% 0.4% 1%
Other 0.2% (0.3 - 0.7)% 1%
Radiative corrections 0.1% < 0.3% < 0.3%
Total 0.35% 0.8% 2.9%
Total (no depolariz.) 1.1% (1.3-1.5% 3%
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Physics in the continuum: yy processes

ag-g Physics
Chair: Ceradin

How precision data from KLOEZ on two-photon production of hadrons will determine the underlying

15.25 Pennington Physics

15.55 MNguyen gg physics at KLOEZ

15.30 Break

17.00 Raimondi Running below and abowve the phi peak at DAFME
17.25 Gonnella Considerations on the tagger for gg physics at KLOEZ

*  Pseudoscalar widths V5 (GeV) 1 |12 14
- 19, M : off-peak data Oete—etemo [pb] | 266 | 317 | 364
with the tagging system Gere—eren [ob] | 43 ] 66 | 90 e 2roph: @ 16y

- 1M, f5(980)/ay,(980) : only at /s> 1.5 GeV e B

+ * M 2 — wnn®
ee —een Vs. ;
- | m PL miss a0l ) — KK
o L = - —
| = LHII ] fb — ws=214 eV 3 Ty
% 3 200 |
= w5 = 102 GeV 140 | 1 |
120 - |
z 100 ol
2 80 . _
_IF [ 1RS . J1 ]
de dl 40 | L. ol el -200 - ;
— 20 r _ W
— = Lyy—— (X py I W e
dlv dW Y00 a00 200 0 200 400 600 200 -
g I_'Y'KI pr (MeV) of the n . . . . . L
L 40.15 0.1 -005| 0 005 0.1 0.15 02 025 0.3
My =s+m; 2\,«"5\’,/3)%. tml Pl 140 F
120
. B # 172 e
=s+m: —2/sEr (1 —) 3 !
' £y 80 JJJ
N 60
( : == PL)
~s +mE —2/sEy |- /L) |
, \-s Ty v E T | v -s?’y 40 | o -
500 1000 1500 2000 20 [ N D
0 I 1 |
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Br=y/ P+ mE ~my m?y (GeV?)
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Hadronic-LBL contribution to a,

F.Nguyen

el
1

~

qs3

42

4

\

Froeeys ((q1 + 42)%, &> &

2

Contribution NN
72,0 99116 |
7w, K loops —16+13
s T | RS Bl G ~ Some infos on these [.I. are obtained from
ol vectors R m-.lmll_ e Dalitz L|LL-.1.}H [ d!f( 0, g% )/dg* |
) - leptonic decays [ weighted integral of the f.f. ]
ecalars ==
arle Ims a1+ . .
quark loops 2123 What we really miss is d2 F{( q,%. q,% ¥dq2dg,>
- 116+qg  Which could possibly extracted from

f]Ii]:l.:hmzl w 1011
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Scalar spectroscopy: yy production

 There are open issues in low-energy spectroscopy (4q states, ...) that
benefit from y—y measurements at KLOE-2

M.Pennington

o o = - v |: !I.- ,I _— |
12 i s ol : \\, @ .
10 P +% + ; Aok Integrated cross-sectio
of el + | +Crystal Bal, PRD41 (1990) 3324~

5 7 P \-x\ | —o with BES values o Mark1l 7o

A ..'. . > ‘-\.&\ . _ W '::“"w 0.5 mxl}* ¢ Belle Tf+'?[-

2t/ 1 — GIS, 2 loop %PT, no o ~ *Bele T

= 300 400 500 600 70O 80-'[]'

Wey (MeV)
y—y Tagger system at KLOE-2 for
backg. rejection z M

excess where yy — a’n®

) +? value is not acceptable
is expected

40 F [
35

30 ‘ 100r

sum of the backgrounds
25

e =K K 15

10

5f Lmpe st oy L

0 T B e e 1L T L‘!ti;},J_r Hh

2000 300 4000 500 600 TF0O B0 900 10000 1100 1200
M—w (MeV)

ete =1y
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Conclusions

There are several open questions in particle physics that require
experimentation at low energy

Lattice QCD results on form factors will call soon for new data on
semileptonic kaon decays

Kaon Interferometry is unique for CPT and QM tests at the
Planck scale

The DM problem, combined with other puzzling results suggested
exotic extensions of the SM with new light states. At KLOE-2 a
large part of the parameter space can be explored.

Deeper studies of pseudoscalars and scalars are needed to
understand several aspects of non-perturbative QCD

A major improvement in the precision of the hadronic cross
section is requested for
- solving the 3-c discrepancy on (g-2)u / to further constrain MSSM

- obtaining the fundamental parameter o, at the level of precision
needed for the TeV scale

C.Bloise - LNF-SC - Frascati, May 11




Conclusions
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Solving the 3o discrepancy

Blﬂl]:— ¥
= g0k units: x 10-11 E
I.I_J - This would get to ~9c —120
w 80F £
wid [ o)
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70 —100
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= 605 o (mm o o
o 505
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L 40 —60

%0 40

20

o 20
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i 2 N F. Mescia
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|Vid| = 0.97418(26) (superallowed 0F — |:|+:| |Viua| = 0.9746(19) (neutron decay).

|Via| = 0.9728({30) (pion decay)
|Vad| = 0.9719(17) (nuelear mirror transitions)
- _ ¥ 1 b
0.23 023 — 0.23
0.2275 0.2275
_..--"'""-#
0.225 0.225
0.2225 0.2225
| W N T /IS | T ST ST EE—— | S EE—— —
087 0872 0.974 0078 0.978 [-X-r) 0972 0874 0978 0878 087 0972 0874 0878 0878

C.Bloise - LNF-SC - Frascati, May 11




F.Nguyen a,hedlBl=(10.5 + 2.6) 10-1°

U a** and 7 — ete™

the result of the main contribution in Eq. (12).

—u o ¥
I P

We wish to emphasize, however, that this is only what we consider to be our best estimate at
present. In view of the proposed new g, —2 experiment, it would be nice to have more independent
caleulations in order to make this estimate more robust. More experimental information on the decays
: {with radiative corrections included) could also help to confirm

J .Prades et at., arXiv:0901.0306

~
/N
a1 q3 Lq2
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. 1. " ., 305 “l"'l l_. ! 'y t’ pl 1 : /
T B Snmf, infos nn.lhn,m L.t are obtained from on hUH'f?fl"ltfl}
o oo~ - radiative Dalitz decays [ dF( 0, g% )/dg? | worth
ax1al vectors 25 . ) . Iy to be further
) - leptonic decays | weighted integral of the f.f. | ~ g, o be TR
scalars E= - investigated
£ £ L 9 = -+ " .
quark loops 2123 What we really miss is d2 F{ q,% q,% ¥dq2dq,?
- 16+q9  Which could possibly extracted from

vy — Patlarge angle and/or v

LbL:had i
ﬂ'- X 105 both at large energy [Bijnens, Persson, '01]
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|Via| = 0.97418(26) (superallowed 07 — 07}

Via| = 0.9710(17)

|Viua| = 0.9746(19) (neutron decay).
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