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*More Y (1S/2S) —Vector-Tensor, Axial-vector-Pseudoscalar
results, please refer to Phys. Rev. D 86, 031102(R) (2012)




KEKB/Belle
World maximum luminosity

KEKB:
HER: 8.0 GeV
First physics run on June 2, 1999 LER: 3.5 GeV
AE= Last physics run on June 30, 2010 crossing: 22 mrad
Lpeak = 2.1X10%4/cm?/s  Ltot>1ab™ | g =M(U4S))
| bg=0.425
Integrated Luminosity >1ab!'!
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M. Appelquist and H. D. Politzer, PRL34, 43 (1975)

B B The violation of the above rule was
Q, = —+=>X - __v_>ee _ 12% first observed in the rho pi and K*K
Bs vo x B I/ y—>e“e” (“rho pi puzzle”) more than thirty
Years ago.
@& Similarly, we expect Data sample:
QT _ gT(ZS)%hadrons _ gT(?S)ﬁeJFe_ — 0.77 +0.07 N(Y(lS)):lOZM
Y(1S)—hadrons T(1S)—>e+e_ N(Y(ZS)):158M

m Look for final states: K. K+, ntnnx?, ntnnd
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¢ /> Signal extracted from the X; distribution
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shaded histograms:
Continuym contributions
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Summary for Y(1S,2S) — VP
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Y(1S/2S)—VP Results and Discussions

Channel T(1S) T(2S)
Nsig B BY | N B Bt Qr/QY"
KYKTn™ 372476 1.59+£0334£0.18 — 3954103 1.144+0304+£0.13 — |0.724+0.244+0.09
ata 7" |143.24£22.4 12.84£2.01 £2.27 — [260.7+£37.2 13.04+1.86 £2.08 — |1.01 £0.22+£0.23
atrmn? 255486 21440724034 — |—-214+95 —0.10£0.46 £ 0.02 0.80 0.42
K*(892)"K"” [16.1 £4.7 R.92+0.85+0.37|— [14.7 £ 6.0 1.79 £0.73 £ 0.30] 4.22 1.20
K*(892)" K+ |2.0+1.9 0.31 +0.30 £ 0.04|1.11 5.7+ 3.4 0.58 +0.35 +£ 0.09| 1.45 5.52
wr? 25+21 1.324+1.11+0.14 3.90|0.1 £ 2.2 0.03 +£0.68 £0.01 1.63 1.68
p 11.3£59 1.75£091+0.28 3.68|—-1.4+£86 —0.11+0.64+0.03 1.16 0.94

— QObserved for the 1st time

indication for large isospin violation

1. For the processes KsK m and n* n- n0 n0 the Q, ratios are
consistent with the expected value.
2. For n* n-m9 the Q, ratio is a little lower than the pQCD prediction.
3. The results for the other modes are inconclusive due to low statistical
significance.

4. These results may supply useful guidance for interpreting violations of
the 12% rule for OZI-suppressed decays in the charmonium sector.
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1. Investigate the energy dependence of various meson form
factors and shed light on hadron structure and hence the

strong interaction.
2. e*e—w mis a EM process. Form factor is predicted to be

1/s dependence [PLB425,365]
3. At large /s , cross sections ratio wz°: K™K :K“K*=9:8:2
If SU(3); symmetry is perfect. But, this relation was severely
violated at 3.67 and 3.773 GeV from CLEO results:

+eo— “* (290 ;70
Ryvp = ZBlele =R7(892) K ) g 4ng 33 at 3.67 and 3.77 GeV

oplete —=K*(892)—KT)
4. A pQCD calculation [PRD75,094020] predicts R, =6
5. In the quark model, we expect:
op(ete™ — K3(1430)°KY) B

TP oplete™ — K3(1430)~ A7) v




_I

@ ete— W

BELLE

0, K*K, K, K

NEW

-Data samples: 89fb-1 10.52GeV, 703fb1 Y(4S), 121fb-1

Y(5S)

*Signal generator: MCGPJ [next-to-leading order RC included]

*Background: PYTHIA
-Same techmques as Y(1S 2S) — VP
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> Projection plots to extract NEW

BELLE - (,l), K*

B AR REESm.
N’;‘ sk Y(4S) .dqto"..__ ‘I;
— Foo e L
> '-. ' ‘...,l." =
G.) i .. “'l -“.' " E
O 6. =
o::: [ ' :‘- : %
B 4r e
IH [ . )
+I=3 2'_ :
= | - TN
= A PR B DAL S L. £
2 4 6 8 D
>
+ - 0 2
M n n) (GeV/icT) 2
&
2
7] [ =
)dcto__ }j
1 %
1 =
4 [
] =
— w
g o™
] 2
1 o
[+H]
=
11}

ﬂ M(K*1) (GeV/c?)

15‘9*9' S K'K

,K5™in signal region

'SR background—

=

L L

10

[ a+tar ] =— i = g -
[ St Fs=10582 Gev e 1 % [eeoan’ = e mddssbkg
N - ISR e"e"—sw/e bkg % - ; [at\'s=10.876 GeV u ISR e"e sl bkg
10~ L F 6 :
i Totalfitedbks | = 30F § L — Total fitted bkg
E ntd E
i =20 = 4
5 i E I
i s . a
@ S c
> ]
[IT] E LI>J

o
i i lw

0.8 1 1.2 1.4
M(z" © °) (GeVic?)

o

___.- =.. 1.2 1.4 o
M(x 1 1% (GeVic?) 05 WMix* = 1) (GeVic?)

at\s=10.52 Gev T ¢ uddssbkg

M(K =) (GeV/c?)

e Sk ke "
glat\s-10.52 Gev T ©'¢— uiddiss bkg
6
4
23— i [

o O LU O llLIIIIﬂTIIIWﬂLz

5
M(K ) (GeVic?)

Events/20 MeV/c?

Events/25 MeV/c?

60re'e - K'K e
lat\5=10.58 Gey ~  © &~ Umddssbkg

3

o

20}

10}

[e'e” > K*K - ;
150t 5=10.576 Gev S SudE I

Events/20 MeV/c?

e K"K L
[t \5=10.58 GeV e’e’— ull/dd/ss bkg — ee uwddiss bkg

8lat \/s=10.876 GeV

Events/25 MeV/c?

Y(4S) data sample
as an example

10.52GeV

10.58GeV 10.876GeV



D

b

NEW

Results for ete— wn® K*K,K,* K

BELLE
Channel Vs (GeV)  Ngg \b[l'hL e (%) X (o) op (th) el ———— Born cross section
w0 1052 41132 99 125 16 4531384050 11
1058 388133 — 110 67 60tV irosr  — Ryp = onlete” —» K*BRPKY) 5 900 54
oplete — K*(892)-K+) '
10876 —0.727 7.0 1.07 —0.6873:47 £0.20\ 6.5
K*(892)°K° | 1052 34678 — 1649 74 1077828 +0.77 Byp — oplete” — K3(1430)°K?) 11 04 06
1058 187417 — 1630 >10 7.48+0.67+0.51 op(ete — Kj(1430)K7) I
10876 346157 — 17.25 72 7581014063 N\ for 10.52,10.58 and 10.876 GeV
K*(892)"K+ | 1052 46738 93 2040 14 1.1473%+015 23
1058 5974T 14 2103 15 0187012 +002 04 Consistent with theoretical
10876  1.6¥30 85 2120 0.3 0.28%9% 4010 1.5 prediction [PRD 75,094020]
Ki(1430)0K% | 1052 13733 B8 1763 03 072524014 490
1058  21TH 40 1671 21 16510861027 31 All the results on the cross
10.876  1.0745 89 10.02 02 038104007 35 sections at 10.52, 10.58, and
K3(1430)"K*| 1052 1202 21 2036 21 6.0638+134 11 10.876 GeV, including
1058 129415 — 20.17 >10 8.36+0.95+0.62 upper limits, are the first
10.876 17.6%53 21.50 4.5 6207188 +064 measurements up to now.

Violate SU(3) sym. wr”: A*(892)°K": K*(892) K+

9: 8: 2
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These are significantly different from the 1/s? [PLB425,365] or
1/s3 [PRD75,094020] predictions and agree with 1/s*

[PRD22,2175; 24,2848; 78, 074032] within 2.50 .
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