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Physics at ¢ - factory

e e*e~ collider at ¢ - peak

Main (@ - parameters :
o(ete” - @ =3.2ub
Mo = 1020 MeV

'@ =4.4 MeV

* Very clean hadronic environment
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* KK, beams in pure quantum state (J°¢ = 1)
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Physics at ¢ - factory

Decay length : BR for selected (p decays
AK*K?) =95 cm K 29.1%
(t=12.4ns) KK, 341%
AKg) =0.6cm oTL T[+T[_T[0 15.5%
(T =90.0ps) ny 1.3%
= ' ~10*%
)\ (KL) 343 cm f0y1 aoy’ r] y 10
(1=51.7ns)
Pure and monochromatic kaons beam,

Pk =110 MeV/c
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DAPHNE o - factory

Design parameters

e Trajectory (m) 98

e Beam energy (MeV) 510
e Max number of bunches 120
 Bunch spacing (ns) 2.7
 Bunch current (mA) 40
 Bunch size horiz/vert (um) 2000/20
 Crossing angle (mrad) 25

* Bunch luminosity (cm2st)  4x10%
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DAFNE present parameters

Imax =800 mA

KLOE Integrated Luminosity
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Total integrated luminosity
1999-2001 year : L= 80 pb

e i (CMD2 on VEPP2M for all
L max for VEPP2M = 5 x 103° cm-2s-1 its life time = 14.3 pb1)
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KLOE detector
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Total weight of detector = 1000 tons

Electromagnetic Calorimeter (EMC)

« Lead/Scintillating - Fiber calorimeter
» 24 Barrel Modules

» 64 End-Cap Modules

» 4880 channels

Drift Chamber (DC)

e Cylindrical structure, (4 m X 3.3 m)
» 12582/52140 sense/total wires

o All stereo geometry

e Helium (90 %) + Isobutan gas
mixture (10 %)

Quadrupole Calorimeter (QCAL)
» Lead/Scintillator tile calorimeter

inside KLOE

M. Martemianov

10th Lomonosov Conference, Moscow,

23-29 August, 2001



EMC parameters

» Hermetical coverage
* Total weight = 100 tons

 High efficiency for low energy
photons

* Energy range

20 MeV < E_ < 300 MeV
 Energy resolution

o/E =5.7% /V E (GeV)
 Time resolution

0, =950 ps/V E (GeV)
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Lead

J7, . Fin(_e sampling lead / scintillating fiber
hsins’ calorimeter
AAPPLONAY

* 1 mm fibers + 0.5 mm lead foils

,  Energy sampling fraction: 13 %

ep=5g/cm* X,=1.6cm

e

- «23cmthick : 15X,

» Spatial resolution ~1 cm

= _. * Both sides readout to obtain Z
T ssom coordinate
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EMC energy resolution

wo . R.M.S. =30 MeV
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EMC spatial resolution

EMC ‘:é; sl peak =—0.10+0.06 cm
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Determination of KL path based on the Difference between X, y, and z of the
measurement of time and position of one KL - 1t 7t 1 decay point from tracking
photon and calorimeter
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Drift chamber

DC parameters

 Cell geometry :

12 inner layers 2x2 cm?
46 outer layers 3x3 cm?
» Stereo angle x(60 + 150) mrad
* Total tension = 2 tonn
* Rad. length X,(DC) 900 m
 Space resolution :

O,,=200 pm and o,=2 mm
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DC resolution
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DC cell efficiency
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QCAL and beam pipe

0.5 mm Be ............................................
A=
o
1OC 45 chm \VV
>

permanent magnet quadrupoles

* Be walls minimize regeneration,

multiple scattering, and energy loss
» Quadrupoles improves the
rejectionof K - 3 by a factor of 5
and decrease machine background
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KLOE trigger system

The KLLOE Trigger
To Calorimeter

TINY
’j T1 | TDC and ADC
-

Bhabha Veto

— Events with multiplicity 3 in enc_|
End Cap
—

To Drift
Chamber
TDC
and

DAQ

-~ ) Cosmic Veto
Events :

End-cap -Barrel
with cosmic threshold
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KLOE data handling

GigaSwitch

l FDDI

ONLINE FARM
7 IBM H50
420 Specint95

TAPE LIBRARY
220 TByte | o

v

Fast Eth. Switch <«

e All data written to
disk in 1 GB files

* DAQ typical output
= 3 MByte/sec

OFFLINE FARM
10 SUN E4500

5500 slots =P 24 IBM H80
40 GB/tape 4800 Speclnt95
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KLOE event streaming

(Max. 10 kHz)

2050 Hz
40 He
— M DC recon. W Evi. Class 50 Hz

+10

450 Hz

EmC : -
recon. $ Bhahba ™ DC recon. —® Evt. Class —-—C)——b@ :>4” Hz
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KLOE physics

Kaon Physics :

e Measurements of CP(T) violating parameters :
* double ratio Re(g'/g)
e interferometry K, , K¢ — f1, f2
* K¢, K, semileptonic asymmetries
 Kaon form factor (K, - v, K* - 1Ul*V)
 Rare K, decays (K¢ - 1iv, Ks - e, Ttpp, ivy, Ks - 310,
Ks - 107 T0)
* Precision measurement of charged kaon decays
» Regeneration measurement at low momenta

Non Kaon physics :

« radiative decays (@ — f,y, a,y, Ny, N'Y)
» o(e*e” - hadrons) for estimated the hadronic contribution to g-2
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Analysis In progress

Non kaon physics :

Neutral kaon physics : _ .
Branching ratios :

e BR(Ks - 1 1) /BR(Ks - 10 10)

© Q- TY - Vyy
o BR(KS — T[GV) * ¢ - NV, - ny
* @ - Ty - TETY
* Q- ay - NIty
Charged kaon physics : c @ TUTT TP

* Preliminary studies of K*
branching ratios e d(ete”— TUTTY)

Hadronic cross section :
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, My
Measurement of Re(g'/g)

BR(KL L tm)/BR(K c - ) ol
R= =1-6%Re
BR(KL R n“no)/BR(KS - 711°71°) €4
Word average data (from LP 2001) Re(e'/e)
Re(e'/e) = (1.72 £ 0.18) x 10
KLOE goal is to measure 15 “—H 230+ o3
Re(e'/e) with a sensitivity = 10 R e e
KTEV 01 (prel) HH 207+ 28
o KLOE can measure all four modes S
for double ratio separately N
« Ratio Ks—r1r/Ks - 10m® already NowWordve. -+ e e
done :
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Ks tagging : KL - crash /OE

Ks tagging by identified with
TOF KL interaction in EMC
(Kcrash)

Nominal velocity of KL
3=0.218

Selection cuts:
Eclust >100 MeV/c
lcos(Bclust)| < 0.7
0.195<[3<0.247

Tagging efficiency = 30 %
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Ks o P10, Ks o 11T selection

Ks - 11 selection Ks - 1" TU selection

* Kcrash « Kcrash

e 4 EMC clusters e 2 track from IP

e Ey>20 MeV » 120 <p < 300 MeV/c for rejection
e |t-RIC|<min(53t, 3 ns) of ¢ -K*K~ background

e 30°< @< 1500
» Both tracks impinged to EMC

» Acceptance estimated by Monte Carlo events

» Reconstruction, tagging, and trigger efficiencies
estimated from data

» Estimated systematical errors
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Ratio Ks- r'1t/Ks — 11t

PDG (2000) : Ratio = 2.197x[1 + 1.2 x 102 (stat)£0.6 x 102 (syst)]

KLOE Preliminary (2000) : Ratio = 2.247x[1 + 0.2x10-*(stat)+1.5x10-?(syst)]

Everhart 5 WIKE

Total contribution of | | Evernert 78 wn
systematics = 1.5 % : Hill 73 DBC

Alitti 72 HBC
hMorase T2 DBEC
Magy 72 HLULBECZ

i Ealtay 71 HBEC
—e—y  Moffett 7O OSFK
P ki G0 HLBCO

' KLOE 2000
FPDG 2000 VWAR—
1 "'l-. .. "_"I ..... I. .. IIIZ - .E.I:’I:. .. 'e'-' - .2 ..... z'ﬁ' - ."_" T
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Ks - Tev analysis

Ks - v selection T
K-crash 0 | DATA H

o | e i
Kinematical preselection : two tracks w0 | k k
from IP, cut on M(7tm) and P(Ks) : } u
o e /Tt TOF identification A t(tt)) > 1.5 ns B ‘ {
and A t(rte) < 1 ns, At(rte) > 3 ns o | | ﬁ

_ A

« Kinematical identification : b it ﬁ
Emiss(tie) = Es - E 11- Ee j Foh g
Pmiss(tte) = Ps - P 1t- Pe A oW *"*j:** S
» Es and Ps of Ks estimated by KL E_ (7e)P, .. (MeV)

kinematics and ¢ - boost
Kinematic selection of Ks - Tev by

* Data fit used MC spectra for effect and .
missing mass

background
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Branching ratio of Ks - Tev

Total statistics : 17 pb!

(data 2000) CMD2 1999
Yield : 627 + 30 events .
PDG (2000) : 7 KLOE2000
BR(Ks - mev) = [7.2 £ 1.4] x 104
(CMD2, 75+13 events) R =T
[(Ks -»TeV) =T(KL - TeV) : s T T T e 0+

BR(Ks - 1ev)=[6.70£0.07] x 104
KLOE Preliminary (2000) :
BR(Ks - 1ev) = [6.8 + 0.3 (stat)] x 104

Branching ratio Ks - TBV
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Charged kaon’s physics /OE

I Main BR for K'K" decays
vl Y 63.51 %
E 21.16 %
¥ u+
-H.'"'*-.-_-. --':'dj| K+ q’ .’T—+]-[+.r[_ 5-59 %
I ;
T T e* 10y 4.82 %
R 3.18 %
N ) 1.73 %
#

For 80 pb-! we have approx.
Two body decays in K*K~- stream 50*10° - K*K~
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K track selection

* Investigation MC and exp. data
after track fit procedure

e Using filter (KPMFILT) for
selection @ -~ K*K~ events (based
on 4 different procedures and 2
vetoes algorithm to reduce
possible contamination)

o K*K~ stream includes = 30 %
machine background non _
correlated with kaon physics Y

Lot i N

ENF. data, Kaon momenty at LeWie

K*K~momentum at interaction point
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Secondary vertex selection

Pk - Psec. part. from |1t- |$ K - ¢ Sec. part.| |

mf_.°£|\/|c..;...:.. i

|-+ Exp.data ﬁgﬂ S

7 [ el TR EPPSTRRTRP Y | | _ P BPPPEe.

NI P P Trien @i P e [Pl H-u—.lr.:-'h-/

¥~ Splitting K - tracks

Cut for secondary vertex Secondary momentum
» K* candidate from KPMFILT » Good agreement of MC and EXP - data
* | PK - Psec. part. | < 40 MeV * Differences : region = 100 MeV/c (rare K

- decays, not implemented for MC)
°*0.14<|m-|¢p K- ¢ sec. part.||<3.0
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Ratio K- 1tré/K - v

Ratio tagging |
o p peak window o | HHH K KV
225 MeV/c < P, < 245 MeV/c NN T AN =

i i :-._*F__...j_.:-_r-: [HH |

* T¢ peak window oo | AR Y
195 MeV/c < P, < 215 MeV/c T, éinovl
« Decay vertex with Rxy > 40 cm o j Ral nOv T[_Fnoi_l _________________
* For good trigger efficiency : one kaon
track has a decay K - 1tre
* Cut for secondary vertex and

Secondary momentum o T 1 [ Fa 016 0.7 nz [[Fa] s
20 MeV/c <Psec < 400 MeV/c

e Cut for kaon momentum at decay C.M. momentum spectrum for K*
point 80 MeV/c <Pk <120 MeV/c
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Ratio K- 1tré/K - v

Exp. ratio (K - iTé/K - uv)
Total statistics : 11.2 pb-? [ S T R
(end 2000) - -lendf: 0;5-3-2 for16 points

. Ratio = (EXp. Ratio) < MC coeff. x oy .34 _lHll ...... 4 *' l ...... || |l

e Exp. + MC corr. = 0.3326 + 0.0013 ST S
e Correction for K — vy decay (Cy = S SN SR VR S SN W S
0.994)

* Ratio = 0.3306+0.0012 (stat) VTR e o o me e e
 Systematic error should not exceed 2 %

HL : 5 5 5
 EXp. ratio = 0.3300+0.0013 k * T

, 1ts precise evaluation is underway
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Ratio K- 1tré/K - v

World data
0.3331 £ 0.0028 (fit)
0.3316 +£ 0.0032 (Average) (PDG)
« 0.3329 + 0.0047 (USHER - 1992)
* 0.3355 £ 0.0057 (WEISSENBERG - 1976)

«0.305 + 0.018 (ZELLER - 1969)

« 0.3277 + 0.0065 (AERBACH - 1967)

0.3306 + 0.0012 (stat.) (KLOE
preliminary)

036 _ ....... WeISSenberg Usher ...............
- _ ....... (lTEP) - (CERN) ...........
N
e ELL A_u.e_rbach . KLOI
o o §PDG....2.QQ.®. ________ e
- _ ....... dellegr : . ......... .........
m.m;";Jn:";;ne";i,i";;ug"aﬁ"ai.a“si.;“m

M. Martemianov 10th Lomonosov Conference, Moscow,
23-29 August, 2001




. : My
Conclusion and perspective

* In year 2000 was collected total statistics = 25 pb-!

 Physics runs showed a good performance of the
KLOE detector

* Results have been presented on Ks - 1r'1t/Ks - P10,
Ks - mev, and K - TtTe/K - pv

* In all cases the present PDG values are considerably
Improved

 DAFNE is improving its performance every year

* In 2001 we have =58 pb-! and expected = 200 pb-!
up to the end of 2001
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