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What is DA ®NE ?

Electron-positron-collider on
¢(1020)-Resonance in Frascati/Rome

Production ¢ — cross section:
Oy~ 3 ub

1.5 kHz ¢ Rate at design L

4

Program:

e DADNE i1s a ‘Kaon Factory’
CP, CPT— Tests

e Strong source of p, 17, ( 7° ) and
scalars f(980), a (980)

e Continuum physics: ete- — i~

BR 49% / 34%

K*K-
Ko K°
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LOW ENERGY COLLIDER
FOR
HIGH PRECISION PHYSICS
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Kaon Pairs

Kaon pairs are in a well defined (# = 0) quantum state, which 1s given by the
quantum numbers of the ¢(1020)-meson: C(¢) = C(y) = —1

K° K0> :é([{l‘; K’ —Kj; K25) ' Minus sign

7% / LS 7S L
‘KO K0> =7 (K5 K75 — K5 K7p) ' Minus sign

This leads to quantum mechanical interference which can be observed at DA®NE .

Kaon pairs, produced at a ¢ - factory, are:

» Back-to-back | Detection of a K (K, ) guarantees the

* Monochromatic presence of a K, (K ) with well defined

* K¢/ K, separated due momentum and direction of flight ”
to life times aé’glb
MKg) =6 mm, A(K,) = 3500 mm =
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Tagged K- and K- “Beams”
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K, tagged by K; = z*z~ vertex at IP K tagged by K, interaction in EmC
Efficiency ~ 70% x BR(Kg = w*w~)  Efficiency ~ 30%

K, angular resolution: ~ 1° K angular resolution: ~ 1°

K, momentum resolution: ~ 2 MeV K¢ momentum resolution: ~ 2 MeV
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DA®NE - Collider

Features

e ¢ — factory: Vs = 1.02 GeV
2 separate rings for e*/e”
circumference ~ 100m
* Concept
= high # Bunches (120)
— moderate single bunch £
2 Interaction regions
= KLOE
— DEAR/FINUDA
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KLOE - Detector

Supraconducting Coill B=0.6 T

\ Permanent Quadrupoles
with Instrumentations
(32 PMT)

Electromagnetic Drift Chamber

Calorimeter (EmC) a v 4m @, 3.3 m Length
Pb [ Scintillating Fibres - I 90% Helium, 10% lsobutane
(4880 PMT) g full Stereo Geometry of
Endcap - Barrel - Modules i 52.140 Wires (12.582 Signal Wires)
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KLOE - Detector

Cylindrical Drift Chamber

A\

0,= 54 ps /NE(GeV) ® 50ps
o 1 0./ E =57%/NE(GeV)
i"# = Excellent Time Resolution

0,5 =150 mm ,0,=2 mm
0,/ p = 0.4% (for 90° Tracks)
Very good Momentum Resolution

e ! T X Tl
= - = = =8 if

Electromagnetic Calorimeter
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Integrated Luminosity

2000 - 2002

350 S

- pb~! > 1.5 Billion
w0 [P 2002 -

: Ldt = 500 pb
Parameters Design 2002 2004
Max. bunches 120 51 110
Bunch current (mA) 40 20 20
£, single bunch (cm=2s—1) 4 .10%0 1.5 - 1030 2 - 10%0
L, peak (cm~2s71) 5.10% 0.8 - 1032 2 -10%
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Integrated Luminosity

2003: New KLOE IR +
. other DA®NE upgrades -

AL

T

Goals for 2004

Loeak =2 -10%2cm~—2s~1
L. /year=2fb~!

Data taking started May ‘04

>

Achim Denig

Parameters Design 2002 2004 4«
Max. bunches 120 51 110
Bunch current (mA) 40 20 20
£, single bunch (cm=2s—1) 4 .10%0 1.5 - 1030 2 - 10%0
L, peak (cm~2s~1) 5.10% 0.8 - 10%2 2 -10%
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KLOE Physics Program
K Physics: 2000 Statistics:

BR(Kg > m ev) 5 published results with 17 pb~!
BR(K;— nttm=(y)) / BR(Kg — 7° 7°)
¢ radiative Decays

P> [, v, 0> a,y,¢—>n"y, Ny

———  ———2001+2002 Statistics:
<°/KS— BR ‘s, also rare decays

» Extraction of V, semilept. Decays —{ Analysis with 500 ph~!
/ m— BRS 4 published results
This

*po>prT>TTAT A Many more to come ...

* Rare 77 - Decays

Talk ! :
. * 1'- Physics
W
{eo(efe-> at ™) via ISR

e much more ...

In Future ?

* Double Ratio for R(e'/e)
In case of an improved | « Semileptonic Asymmetry (CPT Test)
DA®NE luminosity | K, K, Interferometry
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Kaon Physics
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Kaon Physics

This talk:

e K¢ »>nnn® preliminary results

¢ Kq —>mev Phys. Lett. B53721 (2002), updated analysis
* K, Lifetime preliminary results

Other topics:

* K¢ > i (y )/ Kg »nOn Phys. Lett. B538 21 (2002)

* K mass KLOE Note 181 (http://www.Inf.infn.it/kloe)
o K- tno7n0 hep-ex/0307054, submitted to Phys. Lett. B
‘K, —=>vy Phys. Lett. B566 61 (2003)

* K(K, interference In progress

o KEf>mnl/ KE>pu*v in progress

* K* and K, absolute BR’s In progress

» K* Lifetime in progress
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Motivation K¢— 7° 7 "

1 Decay K, — 370 is ¢p-violating (direct and/or indirect)

PDG: BR (Ky— 3n%) < 1.4-10° @ 90%C.L.
SM: [¢=T7 Mowl? = BR(K;— 3n%)=1.9- 107
N~ 0.9 Events in 500pb-!

AK g — 707070)

. !
=& T &y

AK, — 707070)

Q Accuracy on A( K; — 37°) is actually limiting the precision of CP7-Tests:
Bell-Steinberger-Relation (Unitarity is valid also in case of ;?f 1)
(1 +1tang.y)Re € — X 2%(K—>f) AK,—=f)/1'g = (-1 + tanggy,) Im o
(g =€ 0)

BR(K; — 31%) ~ 107 - Level leads to |Im 0| < ~2 x 1073

For A(M ,,, —M,)/ M ., reduction of factor 2.5 down to ca. 810"
up to now: 2:10'8 , My/Mpye = 4°10°%°
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K— 1 7V 7!

Selection:  * K, ‘tagged’ via ‘K, .o, —ID’ (= nuclear K,-interaction in EmC)
* 6 Photons (neutral clusters, TOF consistent with 8 = 1)

* No charged tracks from I.P.

Background:

K¢ — 770 + 2 ‘fake’ y’s

Kinematic Fit:
Compare 37t vs 27t hypothesis:

%%, . 6y - Cluster - Pairs with best
70 - Mass - Results

%%, : Pair 4 y’s out of 6 present:
n’ - Masses, E(Ky), p(Ky),

Angle btw. n¥s OO - 0 10
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K— 1 7V 7!

Comparison Data — MC in ‘Side bands’ o

» Test of background-simulation for K¢ — 7°%7°

* Signal K, — n%°7° simulated with actual BR-
Limit /0~

— Good agreement: systemat. differences < 10%

- e Data
| —MC K — 2n°
300 |— BR(Kgy — 3n%)=10-°

I 150 |
750 I

200 F [ 100
' 500 |-

100 [ 50

250 |

2
)C 3r
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Results Kq— 7 7 "

N, (data) = 4 Signal Events, Efficiency €, =21%
Ny (bkg) =3+1.4,, £0.2, Background Events expected from MC

We conclude: N3 <5.8 @ 90% CL

O Normalize signal-events to K, — 717" Events in same
data set ( 38:10°,¢,.=92%):
N31t / €3n

N27‘C/821'C
KLOE PRELIMINARY

BR(K — 7n%72°%70) = BR(K; — n%7%) <2.1-107

AKg — n'n'7)
<2.4-107

0 We obtain an upper limit on |1y, =

AK, — 7'7'70)

@ 90% C.L.
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Results Kq— 7 7 "

Comparison with CPLEAR,
SND, BARMIN and NA48,
which has a preliminary
measurement of 77, (real and
imaginary part) from K¢ - K, -
interference

NA48 preliminary:

assuming CPT - conservation:

BR(Kg — n%z%°) <3 - 107

I

n_zﬁfn(nooo)

ot S CPLEAR
0.155+*""| SND| F*=; O
d..'l B ..o.

0.05L PRELIMINARY ™

f |NAAB .

0.05— Jf@ A
0.1 FBARMIN

015 45096650 'i:-\b's;'

0

1;L'En'.'1'si 0.2 0.25
Re(Mgoo)

KLOE
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BR (K¢—>mev )
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Motivation for K—> e v

O Sensitivity for indirect ¢ through semilept. Charge Asymmetry 4

A=

[(Ky—> a~etv)+ (Kg— nte™v)

CP: A, = 2 Rey A4, never measured before

d Test of c27 through comparison of semileptonic Asymmetries Ag

| . Kgoe Ky + (& -0y) K,
CPT. .QlL -ﬂS 4%6[( K oo K, + (e +0y) K,

d BR(K;— m ev ) allows extraction of V _and hence a stringent test of
Unitarity in the first row of the CKM-Matrix (most precisely tested one!)
|Vud|2 t |Vus|2 + |Vub|2 = |Vud|2 + |Vus|2 =1-A

PDGO02: A =0.0042 +0.0019
V  from > 20 year old BR-measurements!
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Kc—>me v

AnaIyS|S 2000 | eV/MeV

* K ‘tagged’ via ‘K, .., —1D’ -
e TOF-PID thanks to the very e - o Data (11805 zz*e=v Ev.)

good time resolution of the EmC - — MC sig + bkg
suppress stz and tuv, — Bkg. : h

e Signal- and normalizing-sample 1200 |
K — nmr are further kinematically '
separated E, . —cP

iss miss I
 Obtain number of signal events 800 |
via fit of data points to the sum [

MC-sum signal + Background [
400 [

Signal-spectrum very sensitive to
the presence of Final State Photons:
Radiative Correction simulated
within MC (w/o E, -cut off?) E_.—cP . (MeV)

miss
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Results K¢-—>me v

O Normalize counting rate to the BR( K¢ — 7wr(y) ) measured in 2002 by KLOE

BR(Ky — w~e*v) = (3.54 £ 0.05,,, + 0.05, ) 10"
BR(K, — e v) = (3.54 % .05, + 0.04,1) 10

BR(Ky — wev) = (7.09 £ 0.07,,,, £ 0.08, ) 10*

Publ. Result: (6.91 + 0.34

sta

+0.15,,,) 10 [KLOE *02]

stat —

d Extract semileptonic K - Asymmetry
,5215 = (_2 T gstat T syst) 10°

Need 2 fbl — 0(4)=3-103 = 0(e) = 0(1073)

Need 20 fb-! — to extract — 0 with competitive precision
p p
via comparison of the K¢ and K, semileptonic asymmetries A - 4;

[CPLEAR R(S) = (-3.0+3.4)10~4]
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Test of CKM-Unitarity: V,

Master-Formula: Slope Factor
LK —>mevy) o [V FE(O) P 1(h) (1+AI(L) (1 + 5py)
Measurement V, * Formfactor Radiative Corrections
1) Measure semileptonic BR: 2) Calculate formfactor

* PDG values from the 60°s...70°s  Leutwyler, Roos (1984)
XPT p* + NNLO - Estimates
f.(0)=0.961 + 0.008

Recent experimental and theoretical work:

« E865(BNL '03) K* » Cirigliano et.al. (2004) elm. Isospin breaking
f.(0)=0.981 £ 0.010 —

* Bijnens, Talavera (2003) XPT p®—Loop, add

* KLOE (LNF) Kg, K, K* this term to Leutwyler-Roos - formfactor

 Becirevic et.al. (2004) Quenched Lattice K—n
f.(0)=0.960 + 0.009

. KkTeV (FNAL '04) K,
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Test of CKM-Unitarity: V

Comparison with “OLD* PDG & NEW data:

* New experiments kTeV

PDG —o— 0.2122% and KLOE deviate from
K+ , o 0.2195* “old* PDG values and agree
E865 with E865 (K*)!
—m |, Taking “old* formfactor
PDG —o— 0.2097* g
KO kTi\i_' KL 0.2165* Roos & LGUtWYler together
Ks o with new data do not show
| F(0)(1-V -V D Unitarity considerable deviation from
§ Leutwyler and R oos and V4 Unitarity!
Bedrevic et dl. i .
- e . as 1nput . « kTeV precision limited by
021 / 0215 IV | fJD?-QE 0225 knowledge of KL life time.
KLOE 2004:
V. f.X0%~(0) =0.2177 £ 0.0023
KLOE PRELIMINARY
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K, Lifetime

In KLOE the K; momentum 1s well known, and 30% of the kaons decays inside
the detector. Using 14.6 10° K, »7’27 events - tagged with K;—>7" 7 - the
neutral vertex 1s reconstructed using time of flight technique (6~1.5 cm).

Events/ 0.3 ns

x 10 2

Decay Distribution

KLOE Result

2000

1750 |

1500

1250 |

1000 |

<034,
RV

750 |

7.5 ns

23.6 ns
(158 cm)

7 (K,)=(..+020,,)ns

7 (PDG) (fit) = (51.7 £ 0.40) ns
PRD 6 (1972), 1834

The systematic error is under
evaluation:

* background estimate

<00 I * photon detection efficiency
* time-scale calibration
- (50 cm :
i ( : ) : » Data vs MC comparison
05 W10 15 20 yas 30 35 Systematics < 0.6% at present limited
T (Ns) by MC statistics.
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Conclusions Kaon Physics

Present status Kq:

Q Sensitivity to BR’s at the 1077 level (preliminary limit for Kg — 37°)
0 Measurement of K _; mode at the % level

0 Expect integrated luminosity of 2 fb~! in 2004, would allow:

- 44 with a total accuracy of 4 1073, first test of SM prediction 4, =2 Re ¢

- Sensitivity to K — 37 at 107% level
- Measurement of BR(K¢ — n'n'n’) with 20% relative uncertainty

In progress:

0 Measurement of BR’s for semileptonic K; and K* decays
Huge statistics: uncertainty will be limited by systematics
— Measurement of V

Q Measurement of BR‘s of main decay channels of K; and K* with
a precision <1% (limited by systematics)
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Conclusions Kaon Physics

Neutral Kaons: K, Charged Kaons: K*
_ |« Data
1251 3000 t
100- -~ MCuy
: | — MC total
50 K. > xatn~ i
ﬁ . 1000 f
257 / L —> TV _ T
K, = ata—n0 - | I
—150—100—-50 0 50 100 150 180 200 220 240
Prmiss — Emiss in 7ty or pr hyp. (MeV) P'a (MeV)
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A first glance at Quantum Interference

Relative time distribution for decay to two Measure I'g, I', , Am,
given final states shows interference R(e'fe), S('/e) , N, Ok

KK, > ata—ata=: | AA)[oce ™ 4™ 2 SHIM2 cosumAr)

PDG ’02: N
Am =(5.301 = 0.016) - 10~ s~1
KLOE Preliminary :
Am =(5.64 £ 0.37) - 1011 p s-1
» 340 pb~! °01+°02 data

= Fit with PDG values for I'¢ , I, 150 ¢ \
» v2/d.o.f. = 43.7/47

- Coherent K; regeneration
300 [ on beam pipe

P

Peak position sensitive to Am

100

No simultaneous decays
s0 to the same final state

First observation of quantum interference in | | (antisymmetric initial state)

relative decay-time distribution of K, K, ¢ 5 1015 20 25 30 5 4 Xt/ 30
T
S
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Hadronic Cross
Section Measurement
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Non - Kaon Physics

This talk:

Hadronic Cross Section Paper submitted to Phys. Lett. B

Other topics:

* ¢ = £,(980) v Phys. Lett. B536(2002)209
* ¢® —ay)980)y Phys. Lett. B537(2002)21
cOo>N Y, Ny Phys. Lett. B541(2002)45
¢ > px, nta-nal Phys. Lett. B561(2003)55
» Upper limit BR(y — yyy) Phys. Lett. B591(2004)45
* Dalitz plot n— w*m~a°, 70770 Preliminary results

¢ leptonic width Preliminary results

« 7 — 70y, other rare n — Decays work in progress

Updates £,(980), £,(980) analyses work in progress
Updates ¢ — 1’ y, ny analyses work 1n progress
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Muon - Anomaly

Motivation: Determination of Hadronic Vacuum Polarization

= High Precision Test of the Standard Model

* Anomalous magnetic moment of the muon a, =(g—2),
* Running fine structure constant at Z’-mass a,, (M,)

Dirac-Theory: (g—2)=0
Quantum corrections: (g — 2 ) # 0 due to corrections of:
- electromagnetic interaction

- weak interaction
- strong interaction (and maybe NEW PHYSICS ?7?)

a, =(gﬂ —-2)/2=a/2m+...

theor _  QED ha weak new hadrons
a, = =ag a, Ha, " +ay,

Hadronic Vacuum Polarization

2nd largest contrib., cannot be calculated in pQCD T
Error of hadronic contribution is dominating total error !
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Hadronic Cross Section

Hadronic contribution to @, can be estimated by means of a dispersion integral:

H
“\’¥V< H
H

1 / s? makes low

2 N
W - Ea mﬂj J ds R(s) K (i)// energy contributions

2

u

37 ; especially important:
# e'e” > am
R(s) = o, (e e —y¥—qq—> hadrons) in the range < I GeV
O, (e e >y¥—>uu) contributes to 70% !

- K(s) = analytic kernel-function
- above sufficiently high energy value, typically 2...5 GeV, use pQCD

Input:
a) hadronic electron-positron cross section data

b) hadronic 7- decays, which can be used with the help of the CVC-theorem
and an 1sospin rotation (plus isospin breaking corrections)
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Muon-Anomaly: Theory vs. Experiment

Theoretical values taken from
Davier, Eidelman, Hocker,
Zhang: hep-ex/0308213

ete~ data and t data differ for z*7z—

Dispersion integral for hadronic
contribution to a, evaluated for:

a) ete -Data ONLY

|
|\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\“\\\‘\‘\\‘\\\\|
140 150 160 170 199,200 ,, 210 220 230
11 65

a, — 11659000 - 10~ 10

> . . :
% S channel in a specific energy window CMD-2 (VEPP-2M) measured 7+ 77
UIJ § above 0.6 GeV2 (above the p- peak)' channel with 0.6% precision < I GeV
- Ser 200 e ) | 2.7 o — Deviation

180.9+8.0 *—0—* / b) t-Data ONLY if available

DEHZ03 (t based) —e—1 ALEPH /OPAL/CLEO

195.6+6.8 ‘ N

i 1.4 o — Deviation

B el W .- Experiment BNL-E821

BNL-E821 04 u i Values for 2002) and (2004)

214485 A : :

L1 01 e | in agreement with each other.

208+6 ’_*_‘ Precision:
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Radiative Return

» Standard method for cross section measurement is the energy scan, 1.e. the
systematic variation of the c.m.s.-energy of the accelerator

« DADNE is a ¢ - factory and therefore designed for a fixed c.m.s.-energy:
\s = my = 1.019 MeV; a variation of the energy 1s not foreseen in near future

Complementary approach:
Take events with Initial State Radiation (/SR)

“Radiative Return” to p(w)-resonance:
ete > pw)+y>ata +vy
Cross section as a function of the

ISR 2-Pion invariant mass s,=M__?
dolete-—> Tt~ y)
dMm
MC- Generator PHOKHARA = NLO d

O
J. Kiihn, H. Czyz, G. Rodrigo M: —" =g _(s)x H(s)
. . a4 sz v
Radiator-Function H(s) nr Kolloquium DESY




Selection mwrm™y

Drift Chamber
Pion tracks at large angles
500<60_<130° /
Photons at small angles
0,<15°and 6,> 165°
are shadowed by
quadrupoles near the I.P.

| s.C./colL / |
'l / Cryostat
|

Bartel EM =
50% @ < 130°

Tm

NO PHOTON TAGGING
Py = ~Pmiss = ~(P+ +P-)

! 1

* High statistics for ISR events
* Reduced background contamination
* Low relative contribution of FSR
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o(tor) from the mmy Measurement

NP [

dN(z*tz~y)/ dM, 2 56®00 - > .

- O 3

after acceptance cuts NOWOE 40800 |- § .

. - K
Eveqt Analysis: 30000 = |
Efficiencies, Background : .
as a function of's_ 26900 A
Normalize to Luminosity 10800 [
Differential Cross Section _ K

do (75 ' _V)/ dMymz No acceptance at Sz [GeVZ]

threshold region

Divide by Radiator Function

Radiative Corrections

Cross Section
olete—> mtm™)
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Background mrm™y

1) Pion-Electron-Separation Mirx (MeV)
Rad. Bhabhas ete™— ete™y are

separated by means of a Likelihood-
Method (Signature of EmC-Clusters
and TOF of particle tracks)

2) Kinematic Separation
¢ — ataal

eteT> uTuTy
using ,, Trackmass*-variable my_.
M—F A B -Gp=g=0
M__ — dependent M, -Cut
m

L S i . f— i _—
3 0.4 3 7 0.8 0.k

m 2 Mz _(GeV?)
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Background mwrm™y

95 100 105 110 115 12 125 130 135

3) Residual Background : e
Fit MC-Spectra (Trackmass) for L Sy MG

| | i i i ]

signal and background 95 100 105 110 115 120 125 130 135
with free normalization parameters m,y (MeV)

Achim Denig Recent KLOE Results Kolloquium DESY



Analysis o( ete = Tta™y)

Efficiencies:
- Trigger & Cosmic veto
- Tracking, Vertex

Statistics: 141pb of 2001-Data

1.5 Million Events

- 7T- e- Separation -
_ _ 90 [ R :
- Reconstruction filter : E s l;’{% .
- Trackmass-cut Wiz N 84 e"”%q ,
- Unfolding resolution Errors: o0 b . gy
- Acceptance _ 0.9% 3 - 72/
60 —‘;_l:: . A
k& ]
Background: 0 ] .
-ete —etey WwiE .
-eteT > uUtuTy ; N
- ¢ o>atam° 0.3% 30 ] ..' " -
: : 20F &
Luminosity: o fe"  p—o Interference
Bhabhas at large angles :
> 357, 0= 430 nb, 0.3%,, %3 Toa Tos us s 09
0.5% 4, M2 _(GeV?)
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Luminosity

.

L £N / / M N Large Angle Bhabha
Bhabhas | Oeff Events > 55°, g=430nb
Experimental precision: Theory precision (radiative corrections):
* Excellent agreement Data — MC * BABAYAGA event generator (Pavia group)
for efficiencies and acceptance * systematic comparison among other generators
» Background-"free” ( 0.5% mw*m~) (Berends, KKMC, VEPP-2M), max. A=0.7%
= Uncertainty 0.3% = Uncertainty 0.5% (=BABAYAGA error)
wo| 55°<@<125° 1w i wn| p>400MeV  E . Acoll<9° [ i

12000 |-
10000 |-
8000 |-

6000 [~

- Cut 9%

- el L Ly 1
40 50 60 70 80 920 100 110 120 130 140

Polar Angle [°]

aso00 -
30000 |-
25000 [
20000 |-
15000 |-
10000 |-

5000 |-

35000

30000

25000

20000

15000 |-

10000 |-

5000 |-

0 I I B 1 1 1 e b b b gy T ST
400 420 440 460 480 500 520 540 560 580 600 0

Momentum [MeV]
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o, from the mmy Measurement

do/dQ” iy F, =1 2.10° events

<« N\

F =1

> NN

. > N -
dN(z*m™y)/ dM_ g
after Acceptance Cuts =

P VOVQE g
Event Analysis: §

Efficiencies, Background o
Normalize to Luminosity

AN
A

0.9
Q*(GeV?)

s, (GeV?)

We are Differential Cross Section
here! ‘ do(m*m~y)/dM,,

Divide by Radiator Function NOVWCE

Radiative Corrections‘/\

Cross Section
olete—> mtm™)

X
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FSR Corrections

Cross Section g, must be incl. for FSR:

H
H
consider o

oy - Events with ISR-
and FSR-Photons = NLO-FSR

Efficiency for this kind of event

analyzed according to 2 independent approaches!
A

NLO-FSR

ISR

1.05
5 104f Difference F_ inclusive -
| 103k exclusive approach
1.02 F \
1.011. '| |w| I{II'+”%I'"#+ ml HH * # ]
0.99 1 H T m * *
0.98
s has been 097k
: A=0.2% %0.1%
0.96}
N %0405 06 07 08, 09

— FSR-Corrections under control

— Higher Order FSR-contributions
negligible

— Factorization-Ansatz correct

— Model Dependence scalar QED!

+c.c)/

\,/
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Cross Section o( ete = mwm™)

- . Acceptance 0.3 %
- + - + -
Aim: Cross Section ete— w*m Trigger 03 % |
_ ot Reconstruction Filter < 0.6 % >
U0 2 oe'e »am )= f | F(M)] Tracking T3
o 0%, 3M_ Vertex 0.3 %
1200 - *o S Particle 1D 0.1 %
I '£ . Trackmass 0.2 %
1000 L "o . o Background subtraction 0.3 %
© ° Unfolding 0.2 %
800 L R .. <—Etfil‘Ep systematics 0.9 % >
i S ° Luminosity & 0.6 % |
- . J Vacuum Polarization 02 %
600 [ o °. FSR resummation 0.3 %
[ ]
[ °. | Radiation function (H(sz)) | 0.5 Y _
400 ;.o' ‘.. <[ Total theory systematics 0.9 L’l)
L ....
200 |-
(]
[ **eeeces TOTAL ERROR 1.3%
T PRI T R T S N R R A | P I R R T
0 0.4 0.5 0.6 0.7 0.8 0.9 .
5. [Gev?)  Result published now
« Considerable improvement
in near future
Achim Denig Recent KLOE Results Kolloquium DESY



27t Contribution to auh“dr

1 We have computed the Dispersions Integral for the 2-Pion-Channel
in the Energy Range 0.35 <M__2<0.95 GeV?

0.95GeV?
a;’” =1/41 jds olee” =) K(s)
0.35GeV?
a,”™=(388.7+0.8,,+3.5, %35, 107

0 Comparison with CMD-2 in the Energy Range 0.37 <M__2<0.93 GeV?

KLOE (375.6+0.8, +4.9 ) 1019 1.3% Error
CMD2 (378.6+2.7, +2.3 )I019  0.9% Error

sta

syst+theo

syst+theo
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[ ‘ [ ‘ T ‘ T T ‘ 1T ‘ 1T ‘ T ‘ [ ‘ ‘ I [ ‘ T T .
_ i Pion Formfactor
EJ95 : |
mahieory versus-Experiment a, | +
oneekGhadong KLOE result 45 [ 4@
176.8+7.2 Ky | r tv' CMD-2
DEHZ02 (€'¢ based 74 7o a0 b v
169.3+7.8 A 27 772 A v 5 I \ A KLOE
_ e [ i .

HMNTO2 ('€ based Xz 35 | oy
166.9+7.4 P AT i | QIQJ/&/ i Iy In dthlS .1'6%6(();]1

. | 2 Y T-data 1s i
DEHZ03 (1 based) —e— | 25 b v !
195.6+6.8 ’ —— i ;

| 20 [ ¥
BNL-E82102 1" : 15 - ot
) H | i e
203+8 ‘ i
i o
BNL-E821 04 i 10F vg}'
214+8.5 L vvv'
BNL-E821 04 ave. ST vvrvy
2086 ‘ i
| O||||I||||I||||I||||I||||I||||I||||
| | ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ | | | ‘ L1 0.4 05 06 0_7 0_8 09
140 150 160 170 180 190 200 210 220 230
a,-11 659 000 (10™) s, [GeV]

U At large values of s, (>m ) we see a large deviation with 7-Data!

KLOE Data Points differentially are not in excellent agreement
with CMD-2 (KLOE higher at low s_ and lower at large s_).
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Conclusions o(ete™— mtm™)

Q KLOE has measured o, with 1.3% precision, very close
collaboration with theory groups (Jegerlehner, Kiihn)

O KLOE confirms a 30 - deviation between the experimental
and the theoretical value for the Muon-Anomaly!

A In the energy range above the p-peak the difference
between KLOE- and 7-data is >10%!

O Speculations, whether Isospin - corrections for 7-data
are completely understood (Mass-Shift p, F. Jegerlehner)?
= IF YES: e*e™ - Data only basis for (g-2),, !
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Outlook o(ete™— m*m™)

Measure o(nrt) in the region close to threshold, M__ < 600 MeV,

responsible for ~20% of a,™*

- This region excluded by angular selection in small angle photon approach

- Complementary analysis at large photon angles

At large photon angles the amount of FSR is large!

= test model of scalar QED , .
(i.e. poinlike pions) 5 | Symmetry [Vo] ﬁ;
— Measure Charge Asymmetry : PG
and compare data with MC o, °Data P
-+« MC D
N +(6) - N 7(9) 0 :i
AN B+ o) : =
+ + - : ~—@—
" " -10 - b
Charge asymmetry is due to S -
different C-Parity of ISR- and 205+* PRELIMINARY
FSR-amplitudes 50 70 90 110 130
Polar Angle [°]
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Summary & Outlook
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Summary

A KLOE experiment 1s providing relevant results, in
particular in K¢ physics and o(hadronic)

O Analysis of Kg, and K*decays with data on tape
QO Investigate the nature of scalar mesons f,(980), a,(980)

Q So far DA®NE has produced 20 Million# - Mesons

O New data taking just started, expectation for 2004: 2fb-!
... more physics to come ... especially ¢?, cPT

Wide and interesting physics program @ 1GeV
We are ready for the femto-barn-era !

Achim Denig Recent KLOE Results Kolloquium DESY



Outlook: Next generation DAPNE

Next-generation DA®NE (Vs = m,)
with Lup to 5 x 103 ecm =2 s~ ! would
allow competitive measurements of
» Rare K decays
* (CP/ CPT parameters via KK,
interference

Would require a KLOE upgrade:
* Vertex detector
 New DC: higher segmentation

» Upgrade to EmC: added depth,
higher readout granularity

Currently moving from discussion to proposal stage
Include the possibility to increase c.m.s. energy to 2 GeV
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