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Experimental data:

PDG09 + ...

e J(29)
M [MeV] 3096.916=0.011 3686.09-£0.04
[ee [keV] 5.55+0.1440.02 2.38+0.04
Blete V%) 5.9440.06 0.75240.017
BKTK )10 237131 6.310.7
B(KERPI0] 14.6+£2.6 54405
B(rtm )10 14.742.3 0.940.5[w.a. by CLEO]
a(K+K 1[pb] : 5.7+0.8 [CLEO)
(KSR [pb] : < 0.74 (90% C.L.) [CLEO]
o(m 77 )|pb] : 9.042.2 [CLEO
Aa 0.02117 [F.J. 1. 0.02219 [F.J. 1 ..|
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> F(J/v)
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M. Suzuki, Phys. Rev. D 60, 051501(R) (1999)
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H. Czyz IF, US, Katowice, Strong and Electromagnetic J /4 and 1(2S) Decays ...



Contributions to eTe™ — MM
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Contributions to eTe— — PP

o (e""e_ —> PP) = 33

Xl + Y Bt (e 2
1-Aa R o S— M2+ZPRMR
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Contributions to eTe— — PP
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Decay width

One should not use

I'(R — PP) =T@FD x |1 4 L2

but
(R — PP) =TFD x [[1 4 o}

20M
ety pm () |
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Pion form factor

| Fre|?

_ AB(R—7wTw7)

= BIB(R—cte )

S/ h(25)
|Fw‘2[10_3] above Eq. | 10.0£1.6 | 4.842.73
|F|*[1077] off peak - 5.92+1.46
CLEO:Phys. Rev. Lett. 95,(2005) 261803
|Fr|?(yv/s = 3.671GeV) = (5.63 £+ 1.42) - 103
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P(28) - KTK—

_ AB(KTK™) 2 2
R, = B Bleter) |Fre+|? |11 + e4]* + rImey |
r 2a — 0.663 &+ 0.015

~ 3(1—Aa)B(eTe )

R, = (3.75+£0.43) - 102
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P(28) - KTK—

2
St — Ry = [Fre+|* [1 + (1 + Recy)]
S, =a(ete — KTK)(1 — Aa)?/ (W3—<f5§{+)

o r. 3(1—-Aa)
’7 o E—MR (87

CLEO: v = —0.063 = 0.001

H. Czyz, IF, US, Katowice, Strong and Electromagnetic J /4 and ¢ (2S) Decays ... 10



Ry
,),2

P(28) - KTK—

_ 142]cy[cos(p4)+|eq|*4r|cy|sin(o4)
1+v(1+|c4| cos(o+))
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P(28) - KTK—
0.052 < [F+| < 0.073

to be compared with CLEO

0.059 < |Fg+| < 0.067
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Can we improve ?

o(ete”™ = KTK™,E = Mysg) — 20MeV)

= (5.55 £ 0.28)pb

o(ete”™ = KTK™,E = Mysg) — 2MeV)

= (7.68 £ 0.38)pb

B((28) - KTK~) = (6.3 £0.35) - 10~°

With a luminosity of BES Ill of 2.6 - 103pb—! /month one expects
about 1000 K T K — events in 2 days of running
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The expected improvement
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The expected improvement
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The expected improvement
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The expected improvement
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Y (2S) — KOK©

oleTe” — KgK%) < 0.74pb

at 90% C.L., obtained by CLEO 15 MeV below the resonance.

Isospin symmetry:
Gep(KTK™) = A§cp(KK?)

C_|_FK_|_ — C()FK()
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Y (2S) — KOK©

1 ASED
| & |=| 53— 1< 0.187 % 0.008
QCD

| Freo| < 0.0282 =4 0.0003

to be compared with the limit obtained by CLEO: interference neglected

| Freo| < 0.023
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Y (2S) — KOK©

| Freo - co| < 0.174 £ 0.009 + 0.024

first error is due to the error on Rg and the second originates from the

unknown strength of the interference between AgED and ASCD

[Fco - co|l = [Fg+ - c|
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P (28) - KTK—,9(2S) - KgKr
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J/yp - KTK—,J/vy — KgKr

» NO off resonance measurement available

» analysis depends critically on the assumptions
on the kaon form factors

> Ao (KSKY) = 0vs. # 0

» interference important
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J/yp - KTK—,J/vy — KgKr
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Conclusions

».J /1) and 1 (2.S) decays into pairs of ps. mesons reanalysed
» previously neglected interference terms important
»assumptions on the neutral kaon form factor relevant

»the combination of two cross section measurements close
to the resonance with the corresponding branching ratio
leads to a model independent determination (up to a twofold

ambiguity) of strong amplitude, form factors and their
relative phase.
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Pion form factor

ete” -~

100 I T T T
L . CMD2 2004 : z z ]
| B gﬁ{[lg)z 2007 . ete™ > ntn™
2F Tt f f f f . 10 g E
E=GF[ -w- KLOE -y s ] 5 5 5 CMD2 2007 -+ ]
[ CMD2 2006 MR 2
— model (o) f cLEde oo
- o model /=
10 s 37 LI S S g .
B . . X . . b - 01 !
0.01 E
g - ' ' ' ' ' i i i i i
04 05 06 07 08 09 1 OO T - o 2. 4
Vs (GeV) V5 (GeV)

C. Bruch, A. Khodjamirian and J.H. Kiihn, Eur. Phys. J. C39(2005)41

H. C., A. Grzelinska and J.H. Kiihn, in preparation

H. Czyz, IF, US, Katowice, Strong and Electromagnetic J /4 and ¢ (2S) Decays ... 27



Kaon form factor

ete” — KTK™
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Kaon form factor
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Aq = 145 MeV

Energy resolution

ete” — J/vYvy — whm Ty (y)

0.1 |

0.01 |-

0.001 |

0.0001 |

le — 05 |

do

V5 = 10.52GeV

le — 06

H. Czyz, IF, US, Katowice,

3 3.02 3.04 3.06 3.08 3.1 3.12 3.14 3.16 3.18 3.2

Strong and Electromagnetic J /4 and ¢ (2S) Decays ...

30



FSR - muons

ete” — J/Wvy — p = vy(y)
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ete — J/Wv — p = ~v(y)

IFSNLO ——
\/__10 52 GeV
w 10 4
smeared
3.02 3.04 3.06 3.08 3.1 3.12 3.14 3.16 3.18 3.2

3

v OZ2 GeV

o(IFSNLO) = ( 6.8527 & 0.0006 ) pb
o(ISRNLO) = ( 6.79862 = 0.00008 ) pb
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FSR - muons

ete” — J/vyvy — putpu—v()
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Conclusions |1

»FSRNLO important for RR
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