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The DADPNE complex

DA®DNE is an electron-positron collider
at Vs = 1.02 GeV (¢ - factory)

Design philosophy:

Moderate Single
Bunch Luminosity | % I:

L

Lyesign= 510" cm™ s~

4 - 1039(VEPP-2M)

Beam-beam @ 5A/beam => 2 indep. rings
Beam trajectory length ~ 98 m
Beam crossing frequency 368.25 MHz
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Large Number
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DADPNE performance

Discovery of wiggler problem

New scrapers, new feedback amps

More time dedicated to KLOE

Achieved higher o (single bunch),

close to 1 ub1s-

Backgrounds...
KLOE integrated luminosity

Feb Apr Jun Aug Oct Dec

Improving continuously
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Integrated daily luminesity and global sum (pb—1)

Peak

Lday (pb-1) >2.0

L (cm-2s-1) >4.0-103 ~3-.103!

Average

~1.4
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The KLOE detector
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‘-h Electromagnetic Calorimeter

Efficient Detection of Photons = 20 MeV Pb - Sc.Fibres - Matrix
<p>=5g/cm3
> Barrel + Endcap = 98% Hermetic Coverage | o> =16cm
9 sampl. frac.~15% (m.i.p.)
o Discriminate K- 7%7° against K,— 77" 7"
o Reconstruct K- 77" decay vertex with a
precision < 1 cm

o Serve as a 1st level Trigger

Design:

og /E = 5% /VE(GeV)

oy = 70 ps /VE (6eV)
Measured :

og /E = 5.7% /VE(GeV)

0.+= 54 ps /VE (GeV) & 50 ps

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF 5



EmC: time and energy performances

‘ ete=>e*ey E, from DCI

500 Time resolution
(neutrals channels only) 020
450 e sk
g
A0} & — T, W —> Y 'TT]_ 0.10F
S 005He
; = WY Yoy ) ¢ +
150 i =i =YY L L0 #ﬁill “ -y "-‘ ﬁ‘++ +
-1 005} o™
11 ] P = MNY. Traa i .
A A g ey =0 1
25 & -} |5 i
200 Pl _,:l il . i Lill:l S0 100 150 200 250 300 350 400 450 500
R o P 4 N ET{MEV)
| 5k
(7 050
ey 045
1 THEF
('I') 54 ps q 50 ps © 040 og(E) _  57%
o = 0.35f =
i E (GeV) 030} E JE(GeV)
0 : : : . D251
1] ] BEILN] 1 541 MH 2500 300 150 A 4500 =) lllﬂ i
E_(MeV) 0151
effects due to the beam (spread and 0.10}
bunch to bunch fluctuation) and to EMC 0.05}
cell to cell variation have been ﬂu S0 100 150 200 250 300 350 400 450 500
subctracted from the constant term ET{ME:V)

SLAC - 6 Nov. 2001

G. Finocchiaro INFN-LNF 6



EmC Calibration Monitoring & Stability

Energy variations (~2%)
measured and corrected
every 100 nb-!

Energy absolute
calibration = 0.1%
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ﬂ EmC resolution on full neutral channels

m_o = 135.0 MeV

0

¢ =)y > yry On = 13.0 MeV
500 - 710 —» i
2 nl VY 7711‘. v m, = 546.4 MeV
s | ] A o, = 40.3 MeV

- |! P
1500 F | ]' |

| [ BR@=my=>yrv)  _ 4052035 PDG '00
1000 - '| =gy
Q0 E !| ||I ..J BR(¢ ay VW) ‘ PDG
500 £ ) [ |

N “ BR@O=1y=>17)  _ 375+0.02£0.09

0200 400 ﬁrml 500 BR(@->7’y->yyy) ‘KLOE KLOE 16.6 pb-!

preliminary

y¥ invariont mass (Mev)
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Quadrupole Calorimeter (QCAL)

Acceptance increased thonks (0T ImABe 1
to Quadrupole Instrumentation: T e —
Lead-Scintillator-Tile Sampling ) J_ T

Calorimeter €M 45 cm \Vv

permanent magnet quadrupoles

Pb layers (1.9 mm)

- Scintillator tiles (1 mm) \
and WLS fibers -

\
Rext=215cm

- Spherical | y

am Pipe |
Hiy | _,.r'.::"- o .
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Drift Chamber

High and uniform track
reconstruction efficiency
Determine the K ; vertex

with an accuracy < 1mm
6ood momentum resolution
(op/p~0.3% ) for K, rej.
Transparent to low energy y

(down to 20 MeV) and K
regeneration

N
[90% He, 10% iC,H;y ( Xo=900m )
mechanical structure in C-Fibre
(<0.1 Xo)]

cell structure:
- 3:1 field:sense ratio
- 3 x 3 cm? in the 46 outer layers
- 2 x 2 cm? in the 12 inner layers

SLAC - 6 Nov. 2001 6. Finocchiaro INFN-LNF
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‘-h DC: point space resolution
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DC: s-t relations stability

2500 . 1010 | Stability vs. Pressure
X E i l
2250 [ wos [ O
- 5th order Chebyshev ad '
2% F polinomials o o0 -
1750 . I i 8 R .,
: 995 [ »_? }
1500 [ = f . ’ E
1250 — ' 990 - :
S i i -
1000 [ : L 985 [ '
- Linear and quadratic/ .~ I
750 | — i -
_ . g ;
E Higher ordeps STR recal br'q’red
500 | - whenever residuals
v | o75 [ >30um (~ monthly)
ﬂ.||||||||||||||||||||||||||||||||||||||| 9-."?_IIIIlIIIIlIIIII"""""""""""III"
0°—025 05 075 1 125 L5 175 2 6500 16600 16700 16800 16900 17000 17100 17200 17300
Drift distance [cm be
Constant term f [em] < 1 month ey
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DC momentum resolution I

track mementum resolution electron+positron

o, (MeV/<)

o -1

n

ete —=e’e”

= | 0,/p <03%
45°<9h<135°

— -

—I—_.__-_—l——.—_._.—

20 440 &d 80 100 120

Polar angle

SLAC - 6 Nov. 2001

9200

800

100 |

p>KTK ) o T

¥ ndf 5713 ¢ 273
Morm1l 6726
Mleanl 1.019
Sigmal 0.1237TF02

Sigma2 0.6421F-02
Const 13.12

After correcting
for K * dEAdx:
m,= 1019.2MeV
o=1.2 MeV

102 103 104 1L05 106
M. (K'K) (GeVic)

ny
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DC momentum resolution II

Ks - mta-

F Entries TR 3, 40000 Entries 853243
i ¥/ ndf 6630 7 94 = ¥/ndf 3827 7 191
30000 B P1 0 2 — N1 a.
L P2 1105 < m(K} 497.7
L P3 1.885 = o(1) 0.7588
L P4 iad _g N2 g
25000 N P5 1097 ~ m(k) 497.5
i P6 54037 < 30000 ¢ a(2) 1.412
i N3 439.3
i miK) 496.9
20000 - s(3) 8.082
2 i
g I
S 15000 | 20000 |
10000
i 10000 |
5000 -
0 _| il | Lo v by v by by by g | || ] LT
100 102 104 106 108 110 112 114 116 118 120
p(K) MeVic 0 488 490 492 494 496 498 S00 502 504 506
v Invariant Mass (MeV)
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Data quality control

1021 -

, SN /< vs. Run Number
Center of mass energy monitored by 1020F 1

the KLOE offline analysis: all the 1019§ i) o
"jumps" are correlated with machine B
energy changes and ¢ scan.

[MeV]

LT ST NINATR

1018 '

1017 |

I | i |l | i1 | | i
15200 15400 15800 15800 16000 186200 18400 1660Q 16800 17000

KS mass reconstruction Sqrtis) @'e” va. Run Number
s‘rab|.e during the > 497 8
physics runs I
A Hﬂl"TfF i Hy 1,1 'HAM b im m.a-hiimuw "
1000 | 497. 4|

g 497.2 | |
— g # K.—>mwmw/nb="vs. Run Number 497.05 m(K,~m) vs. Run Number

5 L I.‘ 15200 15400 15600 15800 16000 16200 156400 16600 16800 17000
500 ;:"M Hrl 1 pb#‘.” *m#lh L #“* *&LH‘L‘“HVTl I‘w* L T'H* M{K", —* n"w") va, Run Number
250 j . - September/December 2000
O 1=2s0 "Tsso0 is7so isooo iszs0  issoo  ie7s0  izooo  i72se
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Physics at a ¢ factory

Decay BR(%) & ¢ = KK, provides monochromatic K, K,
¢ ~ K* K- 49.1 beams in pure JP¢ = 17~ state
¢ — KK, 33.8
¢ - pm/wtaa 15.6 ¢ Ks(K)) tagged by observation of K (KJ)
¢ >Ny 1.26
& KLOE can measure K;and K,: separately
p. = 110 MeV/c BR's for all 4 modes in the double ratio
As, A, = 6 mm, 3.5 m BR(K,— 7°7°)/BR(K,~> 7ttz™)
| KLOE preliminary 1_6%(8’/8) = 0—0
= - @ resonance BR(KS I )/BR(KS9 ‘77:+7[_)
= ,

A & (CPand CPT studies via quantum
(" inferferometry

& Tagged K beam allows study of rare K
decays

¥

Tz Tloe o2 1024 es
E,, (MeV)
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The KLOE physics program

.
¢'/e To 0(10~*) via double ratio |
Semileptonic asymmetry (CPT test) =&
Interferometry > =5
2 fbl— &5
=
——
T —
N
——
— .
— 20 pbL—— <« 2000
Ks physics —
BR(Ks—= ntn~)/BR(Ks— n°n0) ——
BR(Ks— mev) —
¢ radiative decays 2 pb! — <«—1999
¢ - nyl Aoy
¢ >Ny, ny
SLAC - 6 Nov. 2001 6. Finocchiaro INFN-LNF 17



Event streaming: datarec flow diagram

Data composition (y2000):
» 700 Hz Unvetoed cosmics

s 400 Hz Prescaled cosmics rays

rescaled

@ cosmics —‘ 1700Hz 900 Hz Mach.Bkg + Bhabha <20°
100 Hz Physics (¢ + Bhabha>20°)

Cluster reconstruction
|

% - Cosmic filter
Background filter l
520Hz (~25% of raw)

DC track/vertex recon.

DC track/vertex recon.

Event classification —»%
@) @ @) &) €)oo
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Event yields in Y2000

23 pb~! (~17 with stable trigger)

Stream Events (M)
K"K~ 19
Ks K, 64
p T 6
radiative 23
Bhabha 127

SLAC - 6 Nov. 2001

-

109 M K tagged by K= wtm-

7.2 M K, tagged by K,
interactions in EmC

G. Finocchiaro INFN-LNF
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ﬂ ¢ radiative decays (non Kaon physics)

e Hadronic cross section

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF 20



‘-h ¢ =y, ¢ = aly

Event selection:

< 3 prompt ys, E,,>800MeV

« Kinematic fit with 4-momentum
conservation

+ Photon assignment:
minimization of y2 ), ¥*@my)

O SR T 0 I O I I R ] T

200 400 600 800

Final efficiency : ¢ = 63%

Main background comes from
e'e” = y/(y) (M) see next slide

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF 21



“h ¢ =y, ¢ = aly

by o] F -’ - e T .
ikl e T e

.-_;."'_'-:' __ Ne=rs AR N P o A

ol T, L - i < 2T i

N A TR g

s s - |

B ey (RN 3 F g -
e ALY R

T e el I

plip O £ e bl )

FoRL LS By
Lt : 71, R | | |
et L] ¥ A

TRl e -

i TR AT |
1 s, | |
s Ty |
o '--! _;;'\-r' I
Py et o T a3 . k

¥ AT,
-
i
|

Background uniform in the sidebands

L(@=ny=rr7) =3.75+0.02+0.09 KLOE 2000 preliminary (16.6 pb™")
L(g—=a"y=yyy)

KLOE* :  BR(¢ — nt%) = (1.377 £ 0.01£ 0.07)-10-3
BR(¢ — ny) = (1.264 £ 0.008 £ 0.056)-10~3
SLAC - 6 Nov. 2001 6. Finocchiaro INFN-LNF 22



calars: ¢—=a'7% (f;y) and ¢p-=>na'y (agzy)

Composition of f, and a, mesons uncertain
Precise measurements of BR(¢ — f;’) and BR(¢ - a5y) may

distinguish between various models: gdggdstate, KK molecule,

ordinary gg meson r

¢ = foy = a'n’y = 5y
¢ >agy > na’y = Sy
Summary of backgrounds:

Detect By final states 1

Resonant: Misreconstructed, 3y
¢ = p'n’ =’y ¢ =y
¢ = p'a’ = nx’y ¢ —=ny =y
Continuum: ete =>yyy)
ete = wn’ = na'n’y Misreconstructed, 7y
ete = wn’ > nury ¢ =>ny = a'7’n"y

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF
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¢ = n'n’ (fyy) and ¢ = naly (agy)

Preselection common to the two analyses:

@ 5 photons in EmC with energy > 7 MeV coming from the I.R.
(|]T-R/c| = 5+0;)

@ Acceptance cut: 21° < U, . < 159°

Further analysis steps:

@ First kinematic fit (4-momentum conservation, no mass
constraints on intermediate resonances)

@ Photon pairing (best y? for 7’7"y, na’y, wx’,ny, 7’y hypothesis)

& Second kinematic fit w/ith mass constraints on intermediate
resohances

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF 24



Scalar states: ¢ = fy = 7°n°%

Background to¢ - f,y S/B
ete - wr’ - a7’y 0.6
@ p’n’ - 7’7y 3.7
Q- agy - na'y -yyr'y 3.5
1 ALY 0.10
Q- ny > a’n’n’y 0.02

B ete -
C 19— ny
o p'n’
B ¢ - ayy

SLAC - 6 Nov. 2001

Entries X214

300 |
200 f

100 F

o 2 4 6 8 10

findn}f

T

Enkries

0.5 |
cosO

G. Finocchiaro INFN-LNF

200}

1K)

[}?{Jﬂ

200

1M}

si0 900 ﬂﬂﬂl
M__(MeV/ic)
Entries %467

D{] 02 04 06 08 1

cos\y

25



ﬂ ¢ = f,y = 7x°7’y: BR evaluation

After background subtraction:
N = 1662431 (Nyy,=305+13,, )

200 k

in 17pb-! o0 |
(Final efficiency : €= 39.7%) ) B

Each M__ bin population is corrected by the
MC analysis efficiency. 500
The BR is evaluated normalizing to

¢->ny-yyy, and neglecting interference

with ¢—=p°n’ - 7’7"y : -
BRp=tgy=rnly) = (92025) 107 -
Preliminary
[for M__ > 700 MeV]

0

200 300

100

E, (MeV)

||||||

100 125 150 175
M‘n’ (MeV)

hep-ex/0107024, KLOE collab.

Systematic error under study: it should not exceed 10%

SLAC - 6 Nov. 2001
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a, y—=>nr'y->5y: background rejection

Background o ¢ - a;y S/B
ete - ' - naly 70
¢ - p’n’ - naly 5.3
¢ - p'n’ - 77y 1.0 ‘@ -
ete - wx’ - az'y 0.14 ‘E. ;
¢ - Fpy - a’a’y 0.27 e s pid
¢ - n'y 0.10 E
¢ - Ny - vyy 6.1-1073 =
¢ - ny - a’z’xly 7.5:107° o '-
1. ete - wn’ - 2% o -
cut on (E, ,y) plane {
e
¥ angle: / Y &L
T[O TlD 150 210 250 30 350 400 450 S0

E, [MeV]
SLAC - 6 Nov. 2001 6. Finocchiaro INFN-LNF 27




a, y—=>nr'y->5y: background rejection

0o > ayy
19 - p'n’

2.¢ = pa® - a%70% = oe
CUT On (Xz.n’m/_xznn’yl Mn)
plane oo |
3.9=ny=>yyy -
rejects events with M = M, :
and E. 4, = 363 MeV Bleeh
50 '51_
4 ¢ ny - a’zn’z’y " e
20 cuton M, " i &
il 'l-.'-
1] _-. o* s f‘ 3

N Mn/ o,
=1l - =l o X i 2 | ik .4 (1]

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF
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a, y=>na'y-=5y: final distributions

Wete - wn’ - paly

'.|'[I':
| ‘ M 77y
60 R ! Q- ny - a'n'ny
| \ \ m fotal background
=0
& i
-mf
R ]
3-IJ': - ET])
1 L ]
L s
S | af ] L] Lo
| L | + L |> | |
10 ) L o . l el
E e | b | { +
“so0 m"'ﬁu—'m““M”'W 950 1000 1050 |
Nt ” $_I—|_|—|_|_I_ [ [
“-l =08 06 -d hd b 08 :I
cos ﬁy
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a, y—=>na'y—=5y: BR evaluation

L

After background subtraction:

N, =413 £ 28, (Nygg = 253 £ 11,,,) in 17pb-!

(Final efficiency : €= 27.2%) Lok

BR(p > #7%) = (7.4 = 0.5_,,) x 10-5 RN o
Subtracting the contribution from the ¢ — p’7’ - 'y decay M

N
(neglecting the interference) we find:

BR(p = a,y = na%)=(5.8 =0.5,,)x 103 | KLOE Preliminary

Systematic error under study: it should not exceed 10%

Ratio of the two BR's: Well in agreement with the value

predicted by F. Close et al.
(hep-ph/0106108) based on the
=4.1+04,, picture that these systems have
stat a compact core ggqgg surrounded
by a KK cloud.

BR(¢ ~ foy) _3x(7.9+0.2,,)
BR(¢ - a,y) 5.8+0.5

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF 30



Pseudoscalar states: ¢ =»nvy,n'y

*With the decay ¢ -> 'y decay we can probe the gluonic content of the "
theoretical predictions for BR(¢ - #'y) range from 2x10~* down to ~107° in
case of significant gluonic content.

*The mass eigenstates 7(547), '(958) can be related to the SU(3) octet singlet
states 75, 17, through the mixing angle 9,,:

n sint, cosv,) |n

*The value of the mixing angle has
been discussed many times in the
last 30 years: both from theoretical > BR () =>1n'y)
predictions and from phenomenological R, = BR (¢ - 1Y)
analyses it varies from —23° to —10°.

Extract mixing angle from:

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF 31



»=>ny,n Y

¢—=>ny->atan 'y ->nagtan-3y 1000

(BR"'3 . 10_3) 500 _

$p=>ny>atanpy->ata 3y
(BR~2-10-5)

Main backgrounds: p—= K< K, , p—=mtm— "

1000

750

Event selection: 500

250

» 1 prompt vertex, 3 prompt ys (8,_, >18°) o S

> E,.+E,- <430 MeV for ¢p—=n'y
» E,,+E-<550 MeV for ¢—=ny
» Kinematic fit

4000

2000

SLAC - 6 Nov. 2001

0 — I?.DCJ I 400 I B0 I B0 I LIDEG
En+ + En_ [Me\/]
] ¢ =0y
R T L T
E..+E.- [MeV]
[ ti=an A547
g ¢ >y
B +E~  [MeV]
32
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ﬂ ¢=>ny,n Yy

¢-> 1y is the main
background ton'y

but also a good control
sample

SLAC - 6 Nov. 2001
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»=>ny,nYy

* The photon energy spectrum of ¢ - ny and

[0 -

woa |

MC
il il '.:r:m' T T ra—
¢=ny E, [MeV]
| 'I-IH:I.I I :..-EIEIZI T ._:II'.HII 1M -1-'!-H:I. i Hﬁ_ -I'HHI

¢—=>n'y E, [MeV]

* p->n'y inside the ellipse
* ¢->ny in the two bands

¢ — 1’y events allows a very clear identification 1
of the photons in the two cases. it
i
* This can be used to exploit correlations between ™"
the energies of two hardest photons in the i
® - n'y events.
500 50 SO0 - 15061
;': 45
% I
E - MC ° oo AiH) T
b a5
300 - 25 00
= 15 e
— 10
100 S 0 © M 10w B0 Am so A

E, vs E, (after kin. fit) [MeV] E; vs E; (after kin. fit) [MeV]

SLAC - 6 Nov. 2001 6. Finocchiaro INFN-LNF
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BR(¢ = 7'y), BR(p = 1y

30

After background subtraction:
N, =125 = 124, £ 5
N, =(502.1 % 2.2,,)- 102
(Final efficiency : ¢,.,=23%, ¢, =37.6%)
Ratio of the two BFs:

sta

BR(¢ =>n'"y)
R = BR (¢ = 1n7v) - (N’7'8’7'/N77877).RBR

= (5.3 £ 05554 0.3,,4) 1073

From the ratio R we extract the BR:

..and the mixing angle:

20¢

10 |

k| ]

—

ev/bin

125 '

evVents

17pb7

920 940 960 980 1000
Mpa*zn™) MeV

15
16
14

12

|

F KB & & =

RO
KILOE(CT
KLOE{O0)

-

CHDE{Da)
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n—n' Mixing angle

KLOE 2000 preliminary (17 pb-1)

| |
- ﬁP N Measurement of BR(¢ = n'y)/BR(¢ = ny)
10 |- Bromon etal (1298) 1 gives most accurate determination of
B | | . .
[ Feldmann etel. (1998) | e pseudoscalar mixing angle to date:
| Burokovsky et al. {1898) R 1 1
7.5 I I
L Braman et al. {1897) _)4% :
: T.H. Pham {1992} +: : ¥ O 1 © E———
5 __ Bramon et al. {1290) :_;49:_
: Gilman—Kauffman {1887} e : :
L | |
| Gasseretal, {1985) RO R
25 Donoghue et al. (1985) : :
L onaghue et al, %
— . | &— KLOE
| Gell-Mann—0kubo [1964) | | ¥ . .
T .. which disfavor a large
0—40 -35 -30 -25 -20 -15 -10 -5

gluonic content of the n’
* Theoretical predictions

* Phenomenological analyses
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¢ = ata

3 contributions to the binned Dalitz plot

~3M events

>

¢ = p= 070 = 3

¢ - nra-n0 (direct) 3

|
e+ E = WIT 0 \ (@)
Parameter Fit Result PDG value

m(p°) MeV/c2 773.0+0.6 776.0+0.9

m(p*) MeV/c? 775.3+0.4 776.0+0.9
Am(+/-) MeV/c? 0.4+0.3*

I'(p°) (MeV) 145.6+2.2 150.2+0.8

A(direct)/A(por)% 8.5+05 —15=+11
¢(direct)-¢(or) (88+9)°

* CPT test,at 5 -104

KLOE preliminary

=013 =0.1 —0.03 0 0.05 oA 215

(E.-E)/V3 GeV

Efficiency from MC. Work in progress to reduce systematics.
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o(e*e~ - hadrons)

KLOE can measure do/dM__%(e* e~ = haar))
for2m, <M, < m, using ere > atn~y with
v radiated in initial state (ISR)

~65% of g, adr (5000-10-11) comes from this interval

in M__

Precise knowledge of ISR and FSR required, including a//radiative corrections
= FSR suppressed with acceptance cuts (as opposed to included in fit o

aN/ am__?)
= Exclusive measurement of n+x~y final state (multi-photon final state

excluded)

Measurement is delicate, but KLOE can make unique contributions:
= Confirm and complement results from ete- - w7~ and t data, with

different systematics
= Measure av/dM_? for low M__ (< 0.6 GeV)
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The Montecarlo: EVA

EVA generates the process e*e~ - nwmy(y) , with a hard photon
(E,»10MeV) emitted by ISR or by FSR, and possibly a soft photon
(collinear radiation)

5°<0<21° 0 159°<9_ <175°

This implies a loss of a factor ~6 in statistics and a problem with
the detector angular resolution at small angles (smearing)

Kuehn et al. have published (hep-ph/0106132 , 13 Jun 2001) the
NLO corrections to the process; the new version of EVA will be
soon available

SLAC - 6 Nov. 2001 G. Finocchiaro INFN-LNF
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The measurement of o, 4.

€ = &cc Esel 8Tr'ig

v" acceptance & . evaluated from MC (large angle; small angle)
v global selection efficiency €, evaluated from DATA+MC
v trigger efficiency &, evaluated from DATA

+ Experimental Backgrounds:
ete - mrtaTy (Final State Radiation)
ete - ete vy (radiative Bhabha)
ere - utuy
ete > ¢ > ata~x’ (BR=15.5 %)

+ Luminosity measured using large angle Bhabha scattering (=1%)
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FSR reduction

FSR ys ~ collinear with pions«(sin92) -t
= “small angle' y : X
" Ey>10 N\eV e - i
= pr>200 MeV/c af i MeER
FSR through a point like pion in EVA e T
_ _NT(B) = NT (8) :
)= ) F N (6r) I T
As expected, FB (ISR-FSR) asymmetry :
reduced at small photon angles
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ntn~y identification

Particl

* Look for missing momentum in tut tracks
Use drift chamber, 55°<3_<125°,
Estimate E, and 7, from 77z vertex and

¢ boost
2 fiducial volumes:

small angle: 5°<? < 21°;
large angle: 60°<?, <120°

* Use calorimeter for x identification:
likelihood function using:

time-of-flight, shower
« 20 cut on M

track

169°<d, <175°

es_present

a8 ...

profile

q = Bw /P M2, -

* No need of y information

SLAC - 6 Nov. 2001

+|\/IZGO

track

from EmC
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do,,/dQ?

KLOE 2000 preliminary (16.1 pb-1)

] -1

th

[

do._/dQ? (nb/GeV?)

* KLOE(16.1pbY)

| —— MC(EVA)

TR A A
0.5

P [N T T A O A
o7 L 09

02 (GeV?)

SLAC - 6 Nov. 2001

Statistical errors
Experimental systematics ¢ few %
Theoretical systematics

@ . e small angle A
& ’,I
=3 mr * large angle ff |
«f ~G-S(nofit) 7 |
L +|,1.' !"'E
u:{ _.I.'I {.
. {;.-"r {
10 , +.,—"I iit
“4 A *}_JI__*._W'*' | "y
m__ (MeV)
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¢—>Ks K,

o K.»n*n~/K .~ n°n’
(a first step to the double ratiol)

o K. — ey
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Tagging of K, decays

TOF-identified K interaction
in EmC "k, crash” (E, >100
MeV, cos?y >0.7) provides a
clean K tag

oot [ B3 Kgond

Fraction of events

[ e

:Q:. ... m TR R

In 17 pbl ~ 5.4M K, crash o e Mo

. 019 01.. ] .;].E'l 1;.221 '|:I|'..2 rﬂl;-'-'l . ID.ES
Cand | d(lTeS B’ velocity in the ¢ frame

p* = velocity of K in the ¢ rest frame
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K, crash tag

= Absolute time-zero of the event is fixed
a posterioriusing the fastest cluster in
the event

= Global time is synchronized to (an integer
multiple of) the bunch crossing frequency

= v hypothesis is used at the first stage of
the reconstruction

Tag efficiency is slightly dependent on the
Ks decay due to the different global t,
estimations, given by:

= prompt y's in Ks>a'7"
= pion clusters in Ks= mwtm™
= pion or electron clusters in K5~ wev

25000 p
2500 F . * * K11

20000 F Nomlnal 18 — KZ—)f?t' rephased
oo £ (0.218

15000 E
12500 F
Loooo
7500 E
5000 E
2500 F

02 0.21 0.22 0.23 024

After correction for different pion
velocities and trigger latency

40% of time, K crash triggers by itself.
Facilitates determination of trigger efficiency
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K= mtm™

K, crash + 2 tracks from IP
Acceptance and very loose p cuts

Conditional single-track
reconstruction efficiency from
K>t~ data

1

=
a

g
._:é (95

L F]

J"F:' o Summer 2040 o
E e o Movember 200K}

) & December 2004

o April 20601
085 | pr

I T

i
L L | 1
”"Li' A 40 60 RO 100 120 140 1&0 180
Hunple (degreas)
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DATA
MC

w?

#,

) %"’W* !
) e
ity

L 1 L L i
Q 30 100 150 200 230 300 iso 400 450

P‘rr‘ack MeV

."--......--"'
o

!

: ;_
t
+.

E " | } 1

e(sel-rec)=(585+0.1) %

Single-particle t, and trigger
efficiencies from data:

Ks— mtm~
also K, - wev, ¢ > ata—a’
plugged into MC
e(ty-trig) = (96.5+0.5) %

Finocchiaro INFN-LNF
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K, = '’

K, crash + 4 prompt clusters

Acceptance (¢) and £ cuts—
correction from MC

16000
14000
12000
10000
000
6000
4000
2000

* Data summer 2000
IC 2000

Entries

495532

.I.I'H..L"d--l.

(=

50 100 150 200 250 300 350 400 450 500
E (MeV), 4 prompt clusters
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E

4

Photon detection efficiency
from data using ¢ — a+m—7°
events

e(sel-rec) = (66.7 £ 0.1)%

y efficiency

Ey, MeV
| | ]
100 200 300

0.5

Trigger efficiency estimated by
measuring probability of having 0,1
triggering clusters from data

e(#,-trig) = (99.69 + 0.03)%

G. Finocchiaro INFN-LNF
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BR(K, - 7+~ )/BR(K, = m'7")

KLOE 2000 preliminary (17 pb1) 2211 £ 0.0024;0 = 0.027
PDG 2000 2197 £ 0.0264,,4 * 0.013Sstr
“E Contribution to systematic error %o
Lol K. 170 selection® 1.0
i 21 Tag bias 0.5
R Ks— m*m~ trigger and t, 05
By 71165 Ks—> i~ selection 0.1
siiabot Ks— 7'%7° trigger 0.02
10 e Overall systematic error 1.2

FOG 2001 World Average

9 2 21 2.2 3 24 L5 16 L7

Work on dI'(K;— w*z~y)/dE, in progress
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K. semileptonic decays

@ BR™(K,~>nev) = BR (K,—»nev) I'\/Tg=6.7-10~4

@ Only measurement: (7.2+1.4)-10-* from CMD-2
(based on 75 candidates)

@ Background from Ks—>mm (Signal/bckgd = 107°)

Ks>mry  (Sighal/bckgd = 1/3)

Strategy:
@ Kinematic cuts (2-body vs.3-body decays)
= 330 ST 1 T T ! 10771
o T 107¢
%:’mn .. KS%.T[JT 1042 104
E450 i 1032 103

E

400 102; 102

350 N 10 10

300 h 1 T I S
0 50 100 150 F;::Jlt]] 220 A m__ ProT
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K. semileptonic decays

Strategy (cont):
@ time-of-flight to reduce
Ks>mm and Ks—>mmy
@ ..and identify K.»mev
At = (+-L/Bc),— (+-L/Bc),
@ Efficiency from K,»nev
decays near the origin

@ High-purity sample (> 99.7 %),
isolable by kinematical cuts

SLAC - 6 Nov. 2001
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K. semileptonic decays

Strategy (cont):

@ Reconstruct p, from K,
direction

Single-particle f,, track-cluster,
and trigger efficiencies from
data using:

K, - mey near origin

¢ >atnnl, Ks—=>mtm-
MC-weighted to get overall
correction
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K. semileptonic decays

Overall selection efficiency:
(21.4+0.2,,%0.7,,)%

Fit to £, .- Piss SPectrum using
MC spectra for signal and s+~
background

Normalization to K, - 77"
decays

SLAC - 6 Nov. 2001

00

ZEd

200

RALT I

a

=28}

b e PO T §

DATA 2000: =17 pb
MC

Yield = 62730

=30 =210 =10 L] 10

Emiss :"IE]' Pmiss. (MEV}
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K. semileptonic decays

KLOE 2000 preliminary (17 pb-1) (6.69 = 0.40) - 104
CMD-2 1999, 75 + 13 evts. (72 £14)-10-4
['(Ks—»nev) = T(K - nev) (6.70 £ 0.07) - 104

Correction Y

Preselection 62.4 £ 0.3, * 2.0,

Acceptance 511 = 0.2,

Track topology cuts 95.8 + 0.1 = 0.3
Cluster-t,-trigger 85.3 £ 04,,+05
TOF selection 82.0 = 0.7,

Tag bias 977 £ 04, =05

syst

syst
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Conclusions

@ DAFNE performance has improved considerably
during the first two years of KLOE data taking

@ The KLOE detector is performing well

@ First ~20 pb! of KLOE data have yielded results on:
BR(Ks = n+n~)/BR(Ks = n'7°), BR(Ks = mev)
¢~ Toy=>n'n’y, p=>agy=>na'y, g=>ny, ¢=>n'y

@ 200 pb! expected by end of 2001 will permit:

= Complete and definitive results for the above items
= Ks—= 3n°, Ks = vy, Ks—= nta~y decays

= K, - 2m, K, - yy decays

= Charged kaon decays

= g(et e~ hadrons) to 1% statistical error
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