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History of DAFNE

¢ Frascati (I)-fGCTOf‘y: Integrated luminosity (pb7!)

e'e” collider @ Vs <1020 MeV=M,; [

Pt 2008: 1256 pbet
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- Best performances in 2005:
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- KLOE: 2.5 fb! @ /s=M, and ;
+ 250 pbloff-peak @ Vs=1 GeV
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- New interaction scheme
implemented : large beam crossing
angle + crabbed waist sextupoles

Luminosity increase factor ~ 3
SLdt =1 pb*/hour
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DA®NE luminosity: new vs old

Luminosity vs Current Product
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KLOE-2 at upgraded DA®PNE

= We have now a 'new’ machine capable of delivering ~ 4 fb-!/yr,
even accounting for a reasonable duty cycle

*There is still space for improvements, both in terms of
increasing the currents and in ferms of operation efficiency

The goal of having the present KLOE statistics increased by ~ an
order of magnitude (~20 fb1) in the next years is therefore

realistic

at DA®NE upgraded in luminosity and energy

ﬂ:> KLOE-2: to extend the KLOE physics program
(up to 2.4 GeV)

AAAAAAAAAAAAAAAAAA
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KLOE Detector

Drift chamber:

* gas. 907 He-107 C4H]0
+ opr/pr=047%

O, ~150 um ; 0 ,~2 mm
* O ~] mm
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Calorimeter (Pb-Sci.Fi.):

c oc/E=5.77% /V(E(GeV))
= 55 ps/vV(E(GeV))®100 ps
e 98% of 4nm
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QCAL vetos: (Pb-scintillator)
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..to KLOE-2...(S5tep0)

Minimal detector upgrades:
Tagger for yy physics: detection of f-momentum e from

e'e —eeyy — e*e‘XEE
KL

Already founded
by INFN. Will
O 0w be installed in
| the next months
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LET Characteristics

: Z=63cm
3 Interaction Point

[m=— o om]

= [l e 2.4% 0.5%(fixed)
ool | el _@65%@ —m—
o *Fl E  JEGeV) E(GeV)

LET: Low Energy Tagger
(130-230 MeV)

calorimeters, LYSO + SiPM
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HET Characteristics

HET ¥/ ndf 6.995/36
Prob 1
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..to KLOE-2...(Stepl)

Major detector upgrade

Inner tracker (between the beam pipe
and the DC): 5 layers of cylindrical

triple GEM:

— improve vertex reconstruction near the IP
QCALT: W + scint. tiles
readout by SiPM via WLS fibers

CCAL: LYSO crystals + APD; close to IP
to increase acceptance for photons
coming from the IP ( min. angle: 21°— 9°)

Partially funded
Time scale: installation in late 2011
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KLOE-2 Physics program

vy physics
=  Study of I'(S/ PS%ES ), test of xPT, existence and
properties of o(60 S meson, PS Transition Form Factor

Kaon Physics
= Test of CPT (and QM) in correlated kaon decays
= Test of CPT in Kg semileptonic decays
= Test of SM (CKM unitarity, lepton universality)
= Test of ¥PT (Ksdecays)

Spectroscopy of light mesons
= n,n,fy,ay 0 in¢radiative decays

Dark Matter searches (light bosons at O(1 GeV))

Hadronic cross section from 2m_to 2.4 GeV
u (lem(Mz) Gnd (9-2)
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VY- thSiCS: ee meeyytee X

n =Tt =0 meson q2= -ZEE'(I-COSG) k =
" =%m,(n') =IL'(X—yy); Transition dN, do B

Form Fqc‘rors FXYY(qf,qZZ) = LbL? d_sz “int
=  Tagger is essential o reduce

EO(W—OO

v

bckg from ¢ and to close the

kinematics
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The o meson case : Theory

PDG 2008

V. Interpretation of the scalars below 1 GeV: In the
literature, many suggestions are discussed such as conventional
qq mesons, ggqg or meson-meson bound states mixed with a
scalar glueball. In reality, they can be superpositions of these
components, and one depends on models to determine the
dominant one. Although we have seen progress in recent years,
this question remains open. Here, we mention some of the
present conclusions.

In such models inspired by the linear sigma model the
light o(600) is often referred to as the "Higgs boson of strong
interactions”, since the o plays a role similar to the Higgs
particle in electro-weak symmetry breaking. It is important for
chiral symmetry breaking which generates most of the proton
and 1’ mass, and what is referred to as the constituent quark
mass.

week ending

PHYSICAL REVIEW LETTERS 7 APRIL. 2006

PRL 96, 132001 (2006)

Mass and Width of the Lowest Resonance in QCD

I. Caprini
National Institute of Physics and Nuclear Engineering, Bucharest, R-077125 Romania

G. Colangelo and H. Leutwyler

f5(600) BREIT-WIGNER WIDTH
VALUE [MeV) DOCUMENT 10 TECN COMMENT
(600-1000) OUR ESTIMATE
3354+ 67 35 MURAMATSU 02 CLEO ete~ = 10 GeV

e o o We do not use the following data for averages, fits, limits, etc. e o @

247 §2421 AITALA 018 E791 Dt — w—xtat
w222 36 ISHIDA 01 T(35) — T=w
540 37T ASNER 00 CLE2 7 — s alalu,
372+ 80 ISHIDA 008 P — walgl
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~ 880 NAZTORNQVIST 9% RVUE =7 — 7w KK, K=, nn
460+ 40 BAVANSOVICH 95 RVUE = p— wlxln,
To — w00 70, n’oron.
xUan
~ 3200 45 ACHASOV 9 RVUE #m — =%
494+ 58 10 AUGUSTIN 89 DM2
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Institute for Theoretical Physics, University of Bern, Sidlerstrasse 5, CH-3012 Bern, Switzerland
(Received 29 December 2005: published 5 April 2006)

‘We demonstrate that near the threshold, the 777 scattering amplitude contains a pole with the quantum
numbers of the vacuum—commonly referred to as the o—and determine its mass and width within small
uncertainties. Our derivation does not involve models or parametrizations but relies on a straightforward
calculation based on the Roy equation for the isoscalar S wave.

M, =441*6 MeV, T, = 544*18 MeV.

Available online at www.sciencedirect.com
o

“+.* ScienceDirect

Physics Letters B 662 (2008) 424430

% PHYSICS LETTERS B
/

IER —_——

A theory of scalar mesons

G. 't Hooft®, G. Isidori <, L. Maiani*<, A.D. Polosa**, V. Riquer®
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The o meson case : Experimental point of view

Cleanest channel to assess existence & nature (2q vs
4q) of the ¢ is yy — 7 %1 %at low energy

vy — n°x°
= 20 . — I
2 - — Bellucci, Gasser and Sainio (1994) e Mark1ll TttTm
= 2-loop ChPT predicted range + = i
S 18 Gasser, Ivanov and Sainio (2005) 300 * Belle TCO TCO Hik
Vi L = Belle T T
= [ ® DR.-s,=0.5m_2
§ 16 Pennington (1992)
© - ®m DR.-s, =2m_2
14 ~ Penningnton (1992)
12 C — 200
L Q0
10 | <
L —— o
8
i
6 100 | teleng, L
4
- ® Crystal Ball (1990)
2 - 4 JADE (1990) - arbitrary normalization
0 IIIIIIIIIIIIIIIIIIIIIIIIIII o L . .
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. _2: 0.0 W
At KLOE-2: % = golden channel Recent measurements

(with 2=5 fb~! = err. ~ 2%); «'n"  from Belle limited at m__>
possible? 0.6 GeV
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Preliminary results from KLOE

ete” — e*enn”: expected background yields

€ o (nb) | n=¢eLo | n/10188
KsK; 5.60 x 10~ | 20 2682 [ 0.26 10184 efrom 239 4
n — 3" 179 % 107% | 0.33 142 | 0.014 vents afr.e oo
r
wn® 1.55 x 1072 | 0.55 2 (45 0.2 ““e/ec;*,(_.,,7
fo — 2x° 258 x 1072 | 0.17 1052 | 0.10
ap—n? | 455x1073 | 0.11 120 | 0.012
te— —s C -5 | 36 6 -
n— ¥y 1.57 x 1074 | 0.39 15 | 0.0014 K. K.

we observe a clear evidence
of ete- — e*e-n®nPevents at

low M,

the precise yield estimate
depends on assumptions for
the background processes

)

\' o

||.__¢
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Impact of ¥’y on Light-by-Light?
The LbL contribution is dominated by the ni°

exchange with 2 virtual y = F 4+~ (9;°,9,°)
No available data in the low energy region

PROCEED
SUPPLEM

www.elsevierply

Nuclear Physics B (Proc. Suppl.) 131 (2004) 162169

The muon g — 2 in the Standard Model and beyond
A. Nyffeler*

*Institute for Theoretical Physics, ETH Ziirich
CH-8093 Ziirich, Switzerland
nyffeler@itp.phys.ethz.ch

We review the present status of the theoretical evaluation of the anomalous magnetic moment of th
a, in the Standard Model. We mainly focus on the hadronic contributions due to vacuum polarization
light-by-light scattering and higher order electroweak corrections and their uncertainties. We also discus
new physics contributions to the muon g —~ 2 and bounds on such models from the experimental value for

F o (0412,0,%) can be obtained from
e'e — eren? (0,,°20°).

Pion-pole contribution

The contribution from the neutral pion inter-
mediate state is given by a two-loop integral
that involves the convolution of two pion-photon-
photon transition form factors Froy-++(¢,43),
see Fig. 3(c). We refer to Ref. [30] and refer-
ences therein for all the details. Since no data on
the doubly off-shell form factor Fro..-(¢f, ¢3) is
available. one has to resort to models. We consid-
ered a certain class of form factors which includes
the ones based on large-Np QCD that we had
studied in Ref. [32]. These form factors include

g is obtained by measuring E and 6 of e* e
D. Moricciani Exicited QCD 2010 | . 15



Transition form factors Fp,, (Q°,0)

03

o CELLO
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Dorokhov: 0912.5278

KLOE-2 could fill this region
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KseYY

& TItisagood fest for ChPT In KLOE the major background

(PRD 49 (1994) 2346) is Ks—2n° with 2 photons lost
& From 2003 it is known with in the beam-pipe and/or

a small error (3%) : colliding into QCAL.
BR(K;—yy)=(2.71 £0.06 +0.04) x 10'6( N
due to a measurement of NA48/1 | pp(x _
collaboration ( s W)
@ Differs from ChPT O(p*) by 30% | = (2.26 +0.12
(large O(p®) contribution ??). \.

£0.06,,,)x10"

stat

J

6% total uncertainty.
30 far from NA48/1 result, but
confirming ChPT prediction.

@ 51’ep1 HW upgrade > bkg reduction of x3

- hew QCALT
- CCALT added.

S/B from 1/3 to 1. Total uncertainty less than 37% to solve Ks—yy puzzle.
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Scalars @ KLOE-2 : ¢—> Sy=>PP'y

The scalar structure below 1 GeV : (44, qqqq, KK, ..)isa
open question

Kaon Loop No Structure d
t P © 9 sk CL
. P’

S ® ®g o
........ gSKK QST O “,.-‘
K P’ gspp- gSPP' v

Channel M, (MeV) Broxx (GeV) o (GEV) 2" ok / & foax
%  984.7+19 ., 397043, , -1.82+0.19_, -4.8
Ry 983.7 4.74 -2.22 4.6

In our case PP": The parameter of

O S £,(980)/a(600) the "Kaon Loop"” was

U £ (980)/c(600 extracted by 500 pb!
2;) N agg9803 o(600) of data. KLOE-2 aspect

Exicited acD 2010 20 Times more statistics
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o= (fla)y = KKy g oo

100
o KK with scalar quantum numbers (J*¢=0"* §§
- Small phase space(2M=M=M,) 208 | o
= small Br expected (109 - 107) %90 1000 1010 1020 1030 1040

* 'Golden channel” ¢ — KsKsy — mw'ma'mwy 4000 £ pjea MC :
* Analyzed sample: 2.18 b 3000 £« data 2
- 5 events in data and 3.2 background events (MC) 2000 - / p

wtw i (y) from ¢—KsK and from continuum) 1000+ ."“-.u

%90 1000 1010 1020 1030 1040
MeV

Br(p — K'K"y) <1.9x10™° @ 90% C.L.

o Consistency check: using the KLOE
couplings from ¢—mmy, naly in the
Kaon Loop model/

=Br(¢p — K'K’y) =4x10" - 6.8x10°

* KLOE-2 sensitivity
with Inner Tracker) = 0.5x108
= First observation possible
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Starting from ¢=>n’y...

The n'—nnw decay is sensitive to scalar mesons

;o i"
_1]_'_,___{__,__7]_ n._»__/{,fo _11._»"/4;“»“-
\r e “x
Expected at KLOE-2:

287000 n'—nr*n (n—yy) e=22.87%
=65500 events

D. Moricciani Exicited QCD 2010

events/ (1.3 MeV)

e RN T
o i* } ﬂ”ﬁ“ ! Hf‘ *'MH 4;' .J'ﬂfl élfi‘ilﬂ,
800 }f“ + l.’i‘tﬂ A e,
o L
oy L
i ST “ Wl
} ‘J;'%‘ m% {:
400 _..Jr '|A.|ff h“.: 'i
200 _'_"‘ = NOC -_— *Hi’
%38 03 032 034 036 038 04

m(T' ) (GeV)
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-1’ mixing
If we define |N) = (juw) + |dd))/vV2 |S) =|s5) |G) = |gluonium)

") = cosg sinp |[N) + cosiPg cosp |S) + sin g |G)
m) = cos¢p|N) —sinyp|S)

where ¥p 18 the -7’ mixing angle

Z¢ = sinyhg 1s the gluonium fraction in the 7/

D. Moricciani Exicited QCD 2010
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KLOE extracted y,=(40.4+0.6)° and a

n’' gluonium content

gluonium content of 0/, Z2=0.12:0.04 from = Y
R Bro—mv)_ 4.77 +0.09 = 0.19)x 103 i
Br(¢ - TIY) 0.25 i
[systematics dominated by dBr(n'—nm)] o
01 [ l?:f';f'{;” ! V' roroenmosty
Fit result driven by I'(n'—yy)/T(n°—yy) . S
e+e-ee+e-n/ee+e-x @ 1/5 = ].4 Gel/ 0307732 34 36 38 40 42 44(pp4?:1eg48:’:e§0
-1. . . ,
expected evts/1 fb: Measuring all the main Br's @
_ o/ .
B, _r (%) | preferable chain «— Beg (%) | events ]A ’ L ]
rtnn| 446+14 | wtrp(—2y) o 175 7 000 .Z) the 58/75'/7"/VI7")/ to 27 will not
mtr~y | 294409 12 000 depend on n’eyy
7% | 20.7+£1.2 mnon(— ntr 7% < 4.7 2 000 . . . o fe
— e Tl 2 ST'GTI.?'TI'CCI/ significance of
.n,\ 2.10 £ 0.12 800 Z? will increase to4 -5 o
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More exotic channels

Exicited QCD 2010
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Example of CPT and QM tests: ¢—=KsK —ntn i

) o e—rL |At| +e—FS|At| . ( Coo) —(Iy +I,, |At|/2COS(Am|At|)

interference term modified introducing a decoherence parameter Cy,.

I/ (JTJ'E,J‘EJ‘E;

CPT violation could also change initial state

‘i> x (KSKL _KLKS )-I@<SKS _KLKL)

lo| < 1.0103 @ 95% C.L:

I(mtn, mtn;At) (a.u.) . S

Bl ceconnnn

N %
w00 . P 2
i Q'gs'.' COn

f
6 s o171 1200
=4x10" ; 8.2
600 ; 009
400 i
T SR SRR T e —1 200 N
At/tg '
Theoretical distribution 00 2 i 6 8 10 1
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What KLOE-2 can do ?

Present situation

From CPLEAR data, Bertlmann et al.  In the B-meson system, BELLE coll.

(PR D60 (1999) 114032) obtain: (PRL 99 (2007) 131802) obtains:
(-=04£0.7 > =0.029£0.057
KLOE KLOE-2 KLOE-2
L=15 fb! L=5 fb! L=50 fb! with IT
C(,Q (1.4 +£10.2) x 107 +6.4 x 107 + 0.1 x 10°
CsL (0.3 +1.9) x 102 +1.2 x 102 +0.2 x 102
Y (0.7 +1.2) x 102! GeV +0.7 x 102 GeV | + 0.1 x 102! GeV
Re(w) (-1.6 + 3.0) x 10 +1.7 x 10 +2x 1073
Im(w) (-1.7 = 3.5) x 104 +2.2 x 104 +2x 105

Large improvement !
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Measurement of hadronic cross sections
from 2m_to 2.4 GeV

= Hadronic contribution to (g-2), and o,

-)Spec‘rr'oscopy of vector mesons
N.B. "“competition” with B-factories ISR, and VEPP-2000

VEPP-2000, . . 4 i
2 Daflle-Z(lz)f.'.”' 0l T

1 VEPP 2M . ' O BES m Crystal Ball B
- S—— = exclusive data * a PLUTO ]
0_ [ 14 "‘__J T e e et S L L1 | L ‘ L C | | ]
0.5 1 1.5 2 2.5 3 3.5 “ 45 “
~3-50 ~7-150 ~BO
00upp ~1% ~35%  ~T15% 6% e*e- c.m. energy

\S eV
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A rough estimation of a,

a &P-q,theesM=(27.7+8.4)*10-1° (3.3 o)
8.4=~ Dy 0% 3, ¥ ey

There is real option to news (g-2), experiment @ FNAL,
KEK : 6gyp 2 1.6gyp

0a, H0=52923(/s < 1GeV) * 3.9(1GeV < /s < 2GeV)

KLOE?Z (Step2) would like to measure oy, at energy below
2GeV : doyup~ 0.4 % (Vs < 1G6eV) and dopup~ 2 % (1GeV < [s
<1GeV). This implies 6a,"-9=3 and da, of the order (7+8) o

- CLEAR SIGNATURE OF SUSY SHOULD BE VISIBLE
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Conclusion

*New DAFNE interaction scheme (crab waist) successfully implemented,
luminosity increased by a factor of ~3 (£y.x~4 1032cm2s1)
»KLOE-2: extended KLOE physics program at DAFNE upgraded both in
luminosity O(20 fb-!) and energy (2m <vVs<2.4 GeV)
= Rich physics program:
=Kaon physics - e.g. quantum interferometry, K5 decays
= Scalar/PS physics - fy/a; — KKy; n-n'-mixing, n — myy, Dalitz and
double-Dalitz decays, CP violation,...
= vy physics (['(S/PS—y), test of xPT, o meson, PS Transition FF LbL?)
=Precision measurement (~1%) of the hadronic cross section 2m_<«vs<2.4 GeV
= Search for new physics at O(1 GeV) (Light bosons? Dark Matter
particles?)
= KLOE detector will be upgraded by a yy tagger (funded), an Inner Tracker,
and calorimeters in the forward regions (partially funded)

=KLOE-2 will restart data taking next months. The next 3 years are essentially
approved, while the rest of the running will depend very much on the future of
the laboratory (SuperB?)

New collaborators are WELCOME!!!
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