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» KLOE results
» KLOE and DA®NE upgrades
» Perspectives for KLOE-2
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KLOE and DA®NE
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Drift chamber
% Gas mixture90% He + 10% CH,,
* Op,/ p, <0.4% (0>45" )
“* 0,, =150pm ; 0,=2 mm

Electromagnetic calorimeter
+» lead/scintillating fibers
+ 98% solid angle coverage
% 0z / E=5.7% /V(E(GeV))
% 0, =57 ps N(E(GeV)) O 100 ps
s PID capabilities

KLOE integrated luminosity:

2005: 1256 pbt 2005
2004: 734 pbt
2002: 320 pbt
2001: 172 pbt

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

DA®NE: e'e~collider @ Vs ~ 1020 MeV ~ M,
Opeak -~ 31 ﬂb
KLOE: 25fb* @ Vs = M, (~8x10°¢ produced)
+ (off-peak data)
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Physics at a ¢ —factory

DN NI NI NN

0- 1- o+
Decay channel Events (2.5 fb1) 0 (1020)
K*K- 3.7%10° KK Yy 8,(980)
K; K 2.5%10° _
L8s = BR = 83% f,(980)
pn + mtnn’ 1.1x10° (960
ny 9.7 107 BR = 6.2x10°5 2L-el)
nly 9.4 x 109
p(770)
ny 4.6 X 10° n(550)
_ BR = 15%
Ty 2.2 % 106 BR =1.3%
nndy 5.2x10° e ;
. Balwierz, |BR=1.3107
Kaon physics ‘:J->Thursday morning
Light meson spectroscopy G.Mandaglio,

Hadron production in yy collisions
Search for vector gauge boson

ﬂ Thursday morning

Hadronic cross-section via ISR, =*z—contribution to (g-2),
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Results on hadron physics

Published analyses:

= T'(@—n'y)T(¢—ny), PLB 541 (2002) 45
= p—naly, PLB 536 (2002) 209

= 9—n'70, PLB 537 (2002) 21

= p—ata—n° PLB 561 (2003) 55

= p—yyy, PLB 591 (2004) 49

= g(e'e—m*n~), PLB 606 (2005) 12

= y—ata—, PLB 606 (2005) 276

= I'(¢p—I*1-), PLB 608 (2005) 199

= p—ntn~y, PLB 634 (2006) 148

= » mass, JHEP 12 (2007) 073

= e'e—an%, EPJC 49 (2007) 473

= T'(9—n'y)IT(¢p—ny), PLB 648 (2007) 267

» p—ata—a® JHEP 05 (2008) 006

» ete—wnY, PLB 669 (2008) 223

" g(e'e—nta~), PLB 670 (2009) 285
= n/n’ mixing, JHEP 07 (2009) 105
»p—atr—ee” PLB 675 (2009) 283

= p—KOK %, PLB 679 (2009) 10

= p—nrly, PLB 681 (2009) 5

» p—n%7%70, PLB 694 (2010) 16

" g(e'e—n*tx~), PLB 700 (2011) 102
»p—ete~ete, PLB 702 (2011) 324

" p—pete, arXiv:1110.0411, subm. to PLB

Preliminary results:

" p—ata~y, arXivi1107.5733
ety @ 1 GeV, arXiv:1107.3782

= yy—7 , arxiv:1107.3782
= yy—aO70 | arXiv:1107.3782
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The n—eteete decay

 Dynamics of the triangle anomaly
Y Inside

v3

Y Q Useful to constrain the n
electromagnetic transition form
factor

Theoretical predictions: BR~2.4—2.7 x10~>

Existing measurement: BR<6.9x10-°> @ 90% C.L. cmD-2, 2001
BR<9.7Xx10 @ 90% C.L. wWASA, 2008
(2 events, with 1.3 bckqQ)

At KLOE: ¢—ny, n—e*ee'e atleast 4 tracks from interaction point
E =363 MeV - 1 photon candidate, with E>250 MeV
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Measurement of BR(n—ete-ete=(y))
PLB 702 (2011) 324

» Data sample: 1.7 fb~1
» MC simulation according to J.Bijnens and F. Persson, arXiv:0106130
» FSR included P(?)=0.12
» ete™ pairs from photon conversion 6'( ,(\O$ |
on Beam Pipe and Drift Chamber f @\IP‘
wall rejected 099:

» Remaining background from ¢

decays subtracted i | | "
> Fit to M distribution with MC | s Wﬁﬁ

background shapes for signal + HH AT
. "t N = 362 % 29
events from the continuum " ST o T T
480 500 520 540 560 580 600 620

M__ (MeV)

BR(n—e*te"ete (y)) = (2.4 £ 0.%,+ 0.1, ) X 10°
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The p—nete™ decay

¢—ny” Dalitz decay allows to study the ¢ —» transition region

VMD decay parametrization [Landsberg85]: Terschluesen, Leupold,
PLB691 191 (2010)
d [(p-ne'e) _al|Fy (q lj 0| paam Set (2 .
d* F(@-ny) 3m R =
| oj+|- 1
( om ) i o ) 4m¢q w—>JT | +]
q? m2-m; | (m;-m3)? i
N‘;;E 10 } 1
F(q? ) = : SND, 213 events 1{*
1 —g2/A2 i
[PLB 504 (2001) 275]: {%ﬁ
FF slope: by, =(3.8£1.8) GeV> 1 /{'f{ 1

—_— 2 . ?_,_2 . o A A i
by = Adnz ~ 1 mg ~ 1 Gel VPy " transitions not fully °? 2 °° % 2° 97

described by VMD
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¢p—nete” . search for dark forces

Several astrophysical observations (PAMELA, ATIC, INTEGRAL, DAMA/LIBRA)
could be explained assuming the existence of a light dark sector that interacts

with SM particles through a mixing of a new gauge boson, U with O(1GeV) mass,
with the photon e

[Arkani-Hamed et al. PRD79 015014 (2009),
Essig et al., PRD80 015003 (2009)]

If the mixing parameter = 104 - 103=

could be observable at KLOE through:
> p—nU(—f+)

> eter-U(—0t )y

» ete U -HU(—f+¢-)h"(— invisible)

unconstrained region

until this year
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The ¢p—nete” decay @ KLOE

BR(¢p—nete) = 1.15x10~4 : ~10° ¢p—ne*e~ events produced

Selected n decay channel: n—ntn—n" (BR = 22.7%)

Analysis performed on 1.5 fb™1

» 4 tracks in a cylinder around IP
+ 2 photon candidates

» Best rtz~yy match to the » mass

using the pion hypothesis for
tracks. Other two tracks assigned
to e'/e”

> 495 < My, < 600 Me

V
70 <M,, <200 MeV R

535 < M, q(€€) < 560 MeV

> Photon conversion + ToF cuts

Recoil mass to the e*e"pair after M,,, cut

40000

30000 -

20000

10000

%

| Data
| p—nete”
| 9y

| p—K K-

00 450 500 550 600 650 700 750

Mrecoil(ee) (M@V)
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—pete- @ KLOE: FF parametrization
n

4000
2 — 0]
2000 xéndf =2.1%
) 2.8% error on FF slope
2000 ¢ 101t [SNDO1:b,,= (3.8+1.8) GeV?
1000
O C

050 100 150 200 250 300 350 400 450 500 3
M, (MeV) 10%

200

2_ " .
107 Smearing matrix

f not included

0 . b L o o 1y e L by s by by by s by by L s b s TNl

0 Ol 0563 04 05ﬂ(.)6 0.7 0.8 09 1 0 50 100 150200250300350400450500
cosy M., (MeV)

» ~14000 ¢p—nete” with n—ra*x~-n% candidates
» Just very small residual background contamination from ¢—ny events
» Fit parametrization from Landsberg, Phys. Rep. 128 (1985) 301

100 f
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p—nete” @ KLOE: search for U boson

300

Q ¢—nU MC sample divided in > UL .@90%C.L.on
number of events

200 |3

subsamples of 1 MeV in M, .
Q ¢g—nete” background from fitto My, " &
distribution, excluding the 5 bins 0L
around the selected one
O Upper limit evaluated with the CLg
method (error on bckg included)

o'/

10 ¢
UL on a’/a = €2 takes into account :
the correct kinematic factors

['(¢ —>nU)
(¢ —ny)

12 2 2 2 )
A (m, .m,,,my,) 10 ¢

A (m : , ”’3 0)
[Reece-WangJHEP0907:0512009)]

=€ | Fp (my) P

and the opening of the U—u*u- 10 515503 T
threshold s\fb M, (MeV)
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U boson exclusion Elot In summer 2011

From M. Drees, talk @ Lepton Photon 2011, Mumbai
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a, PRD 80 095002 (2009)
MAMI PRL 106 251802 (2011)
KLOE arxiv:1107.2531
APEX arxiv:1108.2750

BABAR  PRL 103 081803 (2009)

Red line: a” /a-M|, values
if the muon anomaly is
due to a heavy photon
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nin”—m*tw~y : motivations

» Study of the box anomaly: test of ChPT and its unitarized extensions

[Benayoun et al. EPJC31(2003)525; Holstein, Phys. Scripta, T99(2002)55; T+
Borasoy, Nissler, NPA740(2004)362, Picciotto PRD45(1992)1569] /
—--"""_—

P ~
+ -
Sizeable effect of the Contact Term expected Tk\/y n/Mm

VMD cT Y
both in I'(n—xtm~y) and in M__ distribution

m+

Prediction with Prediction without
HESRE IR Box Anomaly (HLS) Box Anomaly

Decay

N>y 60+4 eV 56.3+1.7 eV 100.9+2.8 eV
N>y 60+5 keV 48.9+3.9 keV 57.5+4.0 keV

HLS: Benayoun, Eur. Phys. J. C31 (2003) 525

+ yy——
> CLEO result (2007) I'(m—w'mwy) /T (n—mtan’)
~ 3 ¢’s lower than previous value ~events author  year

10.203 + 0.008 | PDG average
measurements 0.175 + 0.007 + 0.006 859 Lopez 2007
10.209 + 0.004 18k Thaler 1973

+p—n) = + . -
Leleo(roma™y)=(32£4) eV 0.201 £ 0.006 7250  Gormley 1970
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Normalization sample: n—a*a—a!

10°

Composition

—s— Experimental data

» Data sample: 558 pb?!

= Sum of all background

104

——— ndecays background

» N(p—rtr—al) = 1.1K1CP

T IIHHII T T TTTTm

1004

> €= (22.720.02)%

» B/S = 0.65% 10°

» Signal counting from fit to M. 10 L

1 1 1 l 1 1 1 1 B i 1 1 1 1 i A1 11 “’ 1
0 50 100 150 200 250

recoil mass against 777~y (MeV)

» o(ete"—¢p—ony) =(41.8£0.2) nb

BR(p—ntn—n®) = (22.41+ 0.03+ 0.35 )%

PDG'10: BRg—n *n ) = ( 22.74= 0.28 )%
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L(p—a*ny)T(g—a*n-a’)

» Data sample: 558 pb1

» N(p—mta~y) = 204,950

> £=(21.3%0.04)%

» B/S=10%

» Main background: ¢p—ntrz—n"

» Signal counting from fit to E-p

E’YT; = \/7_E7r+ _E7r+ —.E,de
— — — —
By, | = [P+ + Pt + D,
—— EXp. data
% — x+n-n0
signal n — n+n~y
n— x+n-n0
— Sum ot all MC

10’

—_—

10°

—

-
-
'

it Wﬁ[ -”;|': b

1

III 11 § II (| L Il I.I
-30 20 -1d 0 10 20 30 40

E,, — 1Py, (MeV)

(7 -y _q1g38: 0.0005,, +0.003Q,,,

[(n - m'mm)

Consistent with CLEO measurement
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n—ata~y: fit to the M__spectrum

o 1 1 f 1 1 1
450 500 550

M . (M eV) 1000

- PRGNV WY W) [T RN TS W N [ W
300 350 400

Data-MC comparison Fit with CT + VMD
nv. mass M____| [Picciotto Phys. Rev. D45 (1992), 1569]

7000— Entries 226169
%; E —— Exp. data 7000 [
E 8000 — - :lg;:;;:-i?mﬂ-'r -
= C n - Rex-a0 6000(—
r= 5000 :— w— sum of all MC -
D s000F- 5000:—
3000 f— 4000?—
2000 ;— 30005_
1000 E— :
: 2000

Fitto M__ done TP PO ST
aISO by WAS A 00 250 300 350 400 450 500 550 600
: M. (MeV
arXiv:1107.5277 m (MeV)

KLOE-2: box anomaly can be studied also with ' -zt ~y
M_ _lineshape more sensitive to Contact Term
=~ 120,000 selected events expected in one year running
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Measurement of g(ete"—ny) @ 1 GeV

2500
ete” > ny—ata~nly . 3 photons + 2 tracks - "7_ ! b
> p_ion ID_ 2000 | (67'.[“ b
» kinematic cuts to suppress bckg from kaons
from kaons 1500 |
> kinematic fit
o(ete~—ny,1GeV) = (0.866% 0.00%+ 0.093) nb| |
4 ( ) {007 ’ 1 [
oc(ete” —=>ny _ e Suns =+
- .— o == wﬂuﬂrnﬂﬁkh
3 _ - n —> *nn®, SND / 50 100 150 200 E‘ﬁ,‘ 2??\.[9'\/’3)00 350 400
ol A In agreement with the result from 77— %7070
2 = RLOE Freliminary Resalt (6y’s with imposed ¥, » masses + miss. E)
e : + o(ete—ny,1GeV) = (0.875= 0.018+ 0.035) nb
1 — .
0.5 F +
A vy ¥ Background for yy—n accurately measured
OS5 560570980 990 1000 1010 1020 from the same 240 pl sample

EMeV)

S.Giovannella, Hadron Physics @ KLOE/KLOE-2, STORI1 17



vy physics: ete™ — ete y*y*—ete™ X

Weizsacker-Williams approx, ff| << W

- 2 102;- _ —— Vs=14GeV
71 —'% ? \\ — Ys=12GeV
- = e —— V¥5=1.02GeV
B 10 kF
;:: X ey
5 o %;: 1k
7 2 10-1 i
dN _ dF : X) w0’k
p— in g — £
AW tdW‘Y‘Y 7 af
0
16Q'2F X~y Eb 2 2 2 1 2 . 2
Oete——ete—X = 3- - In (y + 2) In— — (1 —Y ) ('3 +Y )
my Me Y
y=mx/(2E})
KLOE: no e* tagging > Vs =1 GeV

KLOE-2: tagger to reduce background from ¢ and to close
kinematics > s = M,
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vy physics: meson transition form factor

Slope of transition form factors near q2=0 crucial for hadronic
light-by-light contributions to g-2

81T
T,y 7 (0 0p) DT, ~— (0 +)° = MA)|F (0 )|’
R
v *y—P F(P.g%0)
035 S— S—
%\0.35: 1T T 0 % i : *i i
% 0.3 [motir-celin it Y )/—>.7'L' R jT;/ % 0.3 ﬂrm YVY—n
< i P Ly i T OE Ry
o < 02 AR }_4%_' -
015 | : _I‘__‘LL —=
0.1 éwé”i- = sl
0.05 | Ed

:_,...4'/4 i

0 - v 4 1 I i I N N i
10 1 102 2
Q" (GeV")

S.Giovannella, Hadron Physics @ KLOE/KLOE-2-STARH— 19




yy physics @ KLOE: T', (yy) measurement

VALUE (keV) EVTS DOCUMENT ID TECN  COMMENT Vs (GeV)

0.51040.026 OUR FIT

0.51040.026 OUR AVERAGE

0.51 +£0.12 £0.05 36 BARU 90 MD1 ete™ — ete—y 7.2-104

0.49004+0.0104+0.048 2287 ROE 90 ASP etTe™ — etTe 29

0.5144+0.017+0.035 1295 WILLIAMS 88 CBAL ete— — ete™1n 94-106

0.53 +0.04 +0.04 BARTEL 85 JADE ete™ — etTe 34.6
¥y — x*xx® — 2 tracks + 2y

» yy—n studied at KLOE (no tagger)

-
==
Land
i =
N\
\ o

> Data sample: 240 pb~1 @ Vs = 1 GeV
(reduced bckg contamination from ¢) uniagged

NN A.‘

¥

eo

» Selected channels: n—n* 779707070

» Main background: ¢—ny with
undetected recoil photon
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yy—n—a0m0?

A4 N &

Fit to M_...2 with signal and background shapes

X%, /d.0f.=56.9/46

“1 _

Mmiss

120 : e L
. signal
100 [ + Data i
— MC sum 0 |
80 |
i = L I
_ 0.015 i++++++# “
o0 - I {'ﬂﬂ{- ++++;+ i
[ 0.01 Tt ++ 5 + J
40 i +F _[,+ P
; * Ay { ]
i 0.005 | 2 ++++++ H 1 il J[
20 I | : +‘+ ++,§_++ 1 |
o, T
0 b sl s i v S e i S T s BTN | O S SR g = 0 [USTUTTOL D TTIPIY [UPCSROUIY: [POUN T FOURTRPPN [P M0 2 14, T 0] ST ORI IO .| 3 hig o -
015 -0.1 -005 0 005 01 015 02 025 03 035 0 20 40 60 80 100 120 140 160 130 20
2
M iss (GeV?) Pr (MeV)

o(yy—n)=(387.0x1.4%£22)pb
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yy—n—ata—ad

....

Fit to M,,..> with signal and background shapes
60 [ X%, /d.o.f.=67.7/71 Good data-MC comparison
-+ Data ;
0 MC sum |
40 | ee —eey 'L {
- ¢y |
50E ete— — P , * H |l 4 |
0 +* * ] +I
10 ;~ " { )
0 b, 1 i i |+ n[Lr-" diltid ol e 11 72 S0 +. .
-0.2 0.1 0 0.1 0.2 0.3
mzss (Gevz)
1500 events,
signal fraction ~ 26%

effiCienCy ~17% 00; 50 '1'0'0'1 1;0‘ 'motlz%o- 300 350 400 450
L ( MeV)

o(yy—n)=041.7x40%x ...)pb
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Search for yy—o—an?

» Long debate about the experimental evidence of the g(600)meson

» Evidence for 7*z~ bound state (E791, CLEO, BES) from Dalitz plot analyses
» Values of mass and width with large uncertainties

> Indirect evidence in the ete-—a%Y% Dalitz plot analysis @ KLOE

Pennington, arXiv:0906.1072

Only process to measure directly B |
: : 300} * Belle 77
the oyy coupling — infer structure " Belle 77 1
P 9 * XBal 7°m®
|
1
7Y preferred w.r.t. z*z~ due to = 200f \
c
smaller background contamination |»® .
TR
f5(600) PARTIAL WIDTHS —— /
r(v7) 100 H ‘ ol
VALUE (keV) DOCUMENT ID TECN COMMENT j
e o o We do not use the following data for averages, fits, limits, etc. e o ®
1.2+0.4 48 BERNABEU 08 RVUE @ o@ ¥
3.9+0.6 49 MENNESSIER 08 RVUE ~+ — #+ =, x070 a1’
4.1+0.3 50 PENNINGTON 06 RVUE ~~ — =070 0 " - . .
3.8+1.5 51.52BOGLIONE 99 RVUE ~4 — wtx—, x0x0 0.6 0.8 1.0 1.2 1.4
54423 51 MORGAN 90 RVUE ~+v — #t=x—, 7070
10 +6 COURAU 86 DM1 ete — ntm—ete— E (GeV)
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yy—adn0 at low energies

Cleanest channel to assess the nature of the o meson

20

16

o (cosh < 0.8) (nb)

14

18 |

12 |

10 |

o= Bellucci, Gasser and Sainio (1994)

[ = DR.-s. =2m.2

2-loop ChPT predicted range
Gasser, lvanov and Sainio (2005)

® DR.-s,=0.5m2

=

Pennington (1992

Penning"ton (1952)

& Crystal Ball (1990)
& JADE (1990) - arbitrary normalization

L 1 l 1 1 1 1 l 1 1 | 1 l 1 1 1 1 l L 1 L 1
400 500 600 700 800

W_ﬂ( MeV )

2 loop ChPT

" ...“@}(..
10} ++4:%.% %ﬂ++

600\ 700 800
W, (MeV) \\
Resonant contribution

yy—a(BES values)—a0r0
[Nguyen, Piccinini, Polosa, EPJC 47 (2006) 65]

o N & O ©
2 T
;; i

300 400

S.Giovannella, Hadron Physics @ KLOE/KLOE-2, STORI1

24



Vy—ar0m?

-1 —
» 240 pb @ .\/S =1GeV BW shape folded with yy flux function
» 8090 events after selection EOI‘;Z _ 478 MeV, T, = 324
> Bckg contribution from fit Sozs it ’
> 0.1f
to the M,, spectrum 30075 F
_ S 005} I(yy) =1keV
= 0 | + Data 0.025 |
2 — Total bekg %00 300 400 500 600 700 800 900 1000
S 300 | W (MeV)
Z Excess of ~2000 events w.r.t.
200 | known backgrounds in the
150 | '}/')/—)0'(600)—).7170.77:0 regiOn
100 |
_ | Bckg subtraction and study of
50 ; . . :
| A ey’ differential x-sec in progress
“Z()(I ‘ 300 400 _Sillr:‘mﬁiuw 3 ;llll 1000

M, (MeV)
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DA®NE upgrade

New interaction scheme
Implemented: large beam
crossing angle + sextupoles.
for crabbed waist optics

luminosity/le28

>L ~3XLO|d

new

> J Ldt=1 pb-1/hour

Lumincsity vs Current Product

45000
-/l
40000 5
35000 |- " |*‘ -ﬁ‘
New scheme ” i
) N
30000 [ { | -
A [
25000 ‘;s"'t'ﬁl 4 ’ ‘
E CRAB Optics
Pl B 21/12/2008 Daly averac
i ;‘6 Bl 21/12/2008 Best fill
i ks
& 0Old scheme
”;" ...' .‘{‘” ”ﬁ’ *‘] -}b
10000 | 7 ' i{-;“w.q““w”‘
A o -W .
5000 F 7 e 12/04/2007 Finuda best
= 16/09/2005 Kloe best
[P -.'ﬁ__,...ﬁ Siall 06/08/2002 Kloe best
OE;I'TT"IlllI I!.IIIIIIIIII Illlillllll Illllllll L I |
0 0.8 0.5 0.9 1 1.3 1.5 1.% 2 2.5 2.5

120*Ang /Nburc

S.Giovannella, Hadron Physics @ KLOE/KLOE-2, STORI1

26



From KLOE to KLOE-2: yy taggers

Detector upgrade for the first KLOE-2 run: 2+2 taggers to detect
momentum of leptons in e'e—etey*y*—ete X

LET : E=160—-230 MeV

» Inside KLOE detector
» LYSO+SiPM
» S5:<10% for E>150 MeV

HET : E > 400 MeV

» 11 m from IP

» Scintillators + PMTs
» o ~ 2.5 MeV

> o~ 200 ps

S.Giovannella, Hadron Physics @ KLOE/KLOE-2, STORI1 27



From KLOE to KLOE-2: IP detectors

Major detector upgrades for second KLOE-2 run:

INNER TRACKER

» 4 layers of cylindrical triple GEM
» Better vertex reconstruction near IP
» Larger acceptance for low p, tracks

QCALT —

» W + scintillator tiles + SIPM/WLS
» QUADS coverage for K, decays

CCAL

» LYSO + SiPM
> Increase acceptance for y’s from IP (21° —10° )
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KLOE-2 physics program

Goal: ~20 fb~1in the next 3-4 years to extend the KLOE physics program

[G.Amelino-Camelia et al., Eur. Phys. J. C 68 (2010), 619]

< vy physics » Existence (and properties) of o/f,(600)
» Study of I'(S/PS—yy)
» PS transition form factor

¢ Light meson spectroscopy » Properties of scalar/vector mesons
» Rare n decays
» n' physics

< Kaon physics » Test of CPT (and QM) in correlated K decays
» Test of CPT in Kg semileptonic decays
» Test of SM (CKM unitarity,lepton universality)
» Test of ChPT (K decays)

+» Dark forces search
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Conclusions

» High statistics samples of light mesons produced at
KLOE allowed to perform precision measurement and
to look for very rare decays

» KLOE-2 is going to start a new data taking campaign
** DADNE expected to restart operations end of this month
¢ Detector ready to take data
¢ Rich physics program available [see Eur. Phys. J. C 68 (2010), 619]
% ~20 fb~!in the next 3-4 years @ ¢ -peak
< Run @ 1000 MeV of O(1 fb~1) under discussion

» Detector upgrades under construction: completion
expected in summer 2012
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the Frascati¢-factory

'~ LINAC

550 MeV e+
4 800 MeV e-

/|l BEAM
AL ZFINUDA N 2
DAONEL/ -/

510 MeV

ete” collider @ Vs= M, =1019.4 MeV
2 interaction regions

Separateet e rings

105+105 bunches, 2.7 ns bunch spacin
I"neak= 2.4 A Foea— 1.5A

Injection during data taking

Crossing angle: %12.5 mrad

9

“* Running period: 1999-2007

*» Best performances:

» L pea = 1.4x10°2cm—2s™!
> [ Ldt= 8.5 pblday
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Background rejection: photon conversions

Photon conversions on Beam Pipe/DC W

rejected by tracking back to BP/DCW
surfaces the twe', e candidates and
reconstructing the*e~ invariant mass
(M) and the distance between the
two particles (R,). Both quantities are

small if coming from photon conversion

§ Jfoaa e Fooree
A’ 3 100 3
> | N0 21
:);—lunlnunull.l E%g (l)é_...I'....I...
0 25 50 0 25 50
M. (MeV) M_ (MeV)

Rec. vertex

5
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1200 _ f
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400 1 E
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0 oMk
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Background rejection: z-enriched events

p—KKbar andp—ntn~n' events surviving analysis cuts have more than

two pions in the final state. They can be rejecigidg Time-of-Flight (ToF)
to the calorimeter when an EMC cluster is connetiidtie track

DT =T, .o~ Touster Variable evaluated
In both electron (DT,) and pion OT,)
hypotheses

p—onete” ¢p—KK,
£l -
oy I I 70
A ot 12000 2} 60
i l 10000 i 0
Or . soo0 9T s
_ [ 40
2 B 6000 2 [ 30
4000 [ . .
: oo b % Events with e'/e” candidate
-4 - 4 - 10 . .
ol o sl o With connect_ed cluster outside
DT, (ns) DT, (ns) a 30 DT, window removed
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Background reduction on data

20000 -1 m Preselection
500 Conv cut
M ToF cut
10000 +
5000 +
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Fit to the M, shape

Decay parametrization from Landsberg85 +JF&pproximation from
Achasov, Kozhevnikov, Sov. J. Nucl. Phys. 55 (19989

d Neg-ne'e)_ alFy, (q)I
dg*> T(g-ny) 3m
x(1+2rr2]2jx (1+ 2q ZJ_ im"’qz
g m,—m, (m¢_mfl)
5 |
1: 17 ) =
(47) I —q2/A2
FF slope:

b =dF/dq* |q__0
bgy = Ay = 1/mj ~1 GeV~?

x2Indf = 2.1%

2.8% error on FF slope
[SNDO1:b,,= (3.8+1.8) GeV7]

10;;

| Smearing matrix

10 | not Included

0 50 100 150 200 250 300 350 400 450 500
e (MeV)
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