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1. © — Kuv. study |
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v — Knv,Kn'nv (Kknv), and = n'nv study
‘ BranChlng ":rac+lon$ A large amount of data samples would provide us
‘ (ma SS S pec-,-rum) more precise QCD information in low energy region.



. T — KV, study

Largest Br among decays with a K, so it makes dominant contributio
the s-quark mass sensitive total strange hadronic spectrum function.

1-1 Events selections

For the K g candidate:
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Mode Contents, %
nto > 7
T — Kgrmv 79
T — KSFI{LU 9
T — KS:-TWOI/ 4
- T — KgKv 2
TC i
T — 37TV 5
non-TT 1
Ks .7
Y

° LKS > 2 cm e .
o 485 < Mnn(Kg) < 512 MoV /c2 /+ e+ 351/fb, 310 M tt—pairs
Mass vs Flight-length -~ t
30 e,/“'+ ;_,:;
S o . r
v’ 53110 signal events (éqet = B
LAY
(7 Kor™)|(e™, Kon)|(uT Kgn ™) in™ KorT)
Nexp 13336 4 137 [ 13308 £+ 137 | 13230 + 134 | 13236 £ 134
e(l, Kgr), %) 5.70£0.02 | 5.58 4 0.02 | 5.95£0.02 | 5.89 £0.02

Mur(Ko) GeV/c 2



Source of the syst. error Contribution,%

'—z BranChlng -FraCI,'lon B(T RN KQTE_VT_) K g detection efficiency 2.5
= - - background subtraction 1.6
Two lepton (e,u) events are used for normalization. S ELAB 1.0
Lepton identification efficiency 0.8
g + 7 Pic :
N(E K _'Tr¥ (151 ion momentum 0.5
B(KSW¥ UT) = ( 1 i ‘S¥ ) . il "9 ) . B(l;w VT) 112 = €, H, Non-rT7~ background subtraction 0.3
1\/(11 12 ) 5(11 Kf:,‘ﬂ'¥) . B(lvvr) 0.3

e(lq,l:
(l(ﬁf&j;) 0.2
To cancel systematic errors, relating evaluations of Ks momentum 02
luminosity and o(tt), and track reconstraction eff, e -
ota 3.

—  Uncertainty of 3.4% is reduced.

B(r™ = Ksm vy ) = (0.404 £ 0.0025¢5¢ £ 0.0134y5¢) %

B(T_ —>EOTC_V) = 2.0XB(’C_ — KSOTC_V)
=0.808+0.004(stat.) ==0.026(syst.) %

PDG : B(t - K’tv)=(0.90%+0.04) %

The statistical uncertainty achieved to a half a %, but the systematic is about 3%, dominated by uncertainties of Ks detection and BG subtraction.



1-3 Ksn~ mass spectrum
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1 4 a(K*(1410)) + a(K*(1680))
Fg = a(K( (800)) - BW’KO*(SOO) + a(K()(1430)) BW’KS(1430) + a(LASS) - ApasS

10% Signal ) » B
KK, K;(800) + K*(892) + K*(1410) model
M Kr / 2
‘:L): 103 = ;S.EK A’{K*(Sgg) = 895.47 i 0.20 RIGV/C
% Bl non-tt F;&x (892) =46.19 £ 0.57 MeV
E_ 10° la(K* (1410))] = (754 6) x 107
= arg(a(K*(1410))) =1.44+£0.15
v 10
g (K} (800)), =1.5740.23
= C/ndf. = 90.2/84, P(y2) = 30%

1.2 1.4 1.6

1
\s (GeV/?)

0.8

Best fit is achieved in K*,(800)+K*(892)+K*(1410)/ K*, (1430) but not K*(892) alone.



1-4 K*(892) mass & width

M(K*(892)") = 895.47 =0.20(stat.) ==0.44(syst.) £0.59(mod.) MeV/c?
['(K*(892)) = 42.2+0.6(stat.) ==1.0(syst.) =0.7(mod.) MeV

M(K*(892) "), MeV /c? C(K*(892)7), MeV Comments
ALEPH 895 £+ 2 55 + 8 K~ 770, syst. errors not est.
CLEO 896.4 + 0.9 Kgm, syst. errors not est.

PDG K** (K*0) 891.66=-0.26 (896.00£0.25) 50.8=-0.9 (50.3%0.6)




2. T>Knv, Kanv (K*nv), and 7 t'nv

Analyze t-decay modes, involving an 1,

Because of poor statistics, previous measurements have large uncertainty.
Data used are 485/fb (433M t pairs ), x ~100 larger than previously.

Physics motivations Y
- CVC hypothesis,
- chiral Lagrangian approach with WZW (Wess-zumino-Witten) anomaly, Y
- High mass resonance.

2-1 Event selection with n—yy

sig-side et t

Knv | Knnv \ nnlnv _
®1-trk K | T €
oN,, 2 4 tag-side
2 Ul n & n° kjf:" ®1-trk, N, <2,
® |Vy..l>0.8: o o trk = e

® Mgig<M;: Migg<M;



Events/ 1.0

265 2-2 MYV vield measurement

B M__-M,) /o
Fit data with (signal=Crystal Ball function + BG=second-order polynomial function)

T —Kmnv T —Knnv - T —1 NV
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200 | B
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F ||].I_I_L6.I_I_LIIIIIII

100
400 |

20 [
oo |
v?/n.d.f.=0.824 - %2/n.d.f.=0.936
07III\|IIII|I\\I0||||||||||||||+0||||||||||||||
0.4 0.5 0.6 0. 04 0.5 0.6 07 04 05 0.6 0.7
My (GeV/c?) Mw(GE‘V/C ) MW(GeV/ c?)
| K | Kn'nv [ mminv
yields 1387 = 44 270 =% 33 5959 =+ 105
mass (MeV/c?) 5449 £ 0.6 5444 = 1.0 5443 £ 0.4

resolution (MeV/c?) 11.0 £ 0.6 10.7 £ 15 116 £ 0.3



2-3 Extract Branching fractions

Consider cross-feed among the decays,

Nikw =2Ngr (Benv-€xm

A%

NKTIOT]V — 2N1:1: (B[{n\; SKR%\"

Knv

N %y =2 Ngr (Briyy (£

Knv

(n-yield)-(qg+others)

| Knv
+ BKTEOT]V SK Or]V + Bmonv'gm%rlv)

Cross-feed rates

Knonv

£ KJ'I:qu

0 - mv
+ Branv €504,

Detection efficiencies

Selection Knv KrOnv nnnv

Efficiencies (¢'s) include B(n —yy). Knv 9.41%X103 3.71X10* 1.50X 10

Knnv 1.14 X 10 3.46 X103 7.09%10°

nn'nv 1.74 X107 2.32%10* 4.71% 103

n-yield qq others Knv Knonv n'nv
Knv 138743 (ev) | 30.6*15.6 1.1%0.2 15.1%3.8 | 18.0%1.0
Kn'nv 270%33 27.0%8.5 12%+04 | 16.0x09 85.3*4.6

nn'nv 59591105 212+29 71.6%£20 2.4%0.1 94=x24

o'y, Ttn v




}aulllllllllllllllllll

2-4 B(T_—)K_TI_V) with = T—KNV (b)3 *
8 L

® 3-t|'k&N’y=2 Sig-side

® 1-trk =K 045 050 0.55 0.60 0.65

Mﬂ+ﬂ- 0 (GeV)

40

® 2y forms n°

e 0 l | I | | l
/ o 0.5 0.6
B> T+ M:n:+:r|:-mD (GEVfcz)
A’:/, .
L’ / | resultoffitting
(we)* yield 241421
mass (MeV/c?) 547.4%0.7
Efficiencies (¢'s) include B(n —nnr). resolution(MeV/c?) 7.5x04
n-yield W[s] others Knv Kn'nv nrinv
£’ 1.56X10% | 81810 | 4.82% 10

Knv | 24121 (ev) | 9.1%22 | <1.18 33%+08 | 58%=13




Knv Knnv nrninv

2-5 Systematic uncertainties (%) M=y M—=rrn)

contaminations of Knv — — 0.6 0.0018
contaminations of Kn'nv 0.3 04 — 0.042
contaminations of tn’nv 0.075 0.1 3.3 -

contaminations of tr%n'nv — — — 04

contaminations of qq 1.5 1.5 6.0 0.5

Kip ID 3.3 2.8 2.2 1.0

lepton ID 2.3 2.6 2.8 2.6

tracking 1.3 3.3 1.3 1.3

luminosity 1.6 1.6 1.6 1.6

0 detection - 2.0 2.0 2.0

70 veto 2.8 - 2.8 2.8

signal MC 0.5 1.3 1.7 0.7

B(n—mnntnf) - 1.8 — -

Total 2.0 0.1 0.9 2.0

2-6 Branching fractions

] Qur results

Knmv (n—=7yy) (1.61=%0.05=%0.09) X 10+
(n—nm'n) (1.652£0.162£0.10) X 10
Kmv combined (1.62 = 0.10) X 10+
K nnv (4.7 £1.1 *£0.4)X10°

T NV (1.392%0.03%0.07) X 10



2-7 T —K(892) *nv _analysis -

With use of t—=Kn%nv samples, 140
- Signal-band:0.50 < Myy < 0.58 (GeV/c?) 1
- Side-bands: 0.43<Myy<0.48, 0.60<Myy<0.65 1

(lower and higher sides show a same M0 dist. )

e Continuum BG estimated from side-bands.
e K(892)" peaking BG estimated by MC:
t—annv, t—K(892)"v and qq

2-8 K*- ields
e Fit data with

o5 888838

(a) K- resonance (BW) + BG,
(b) V-A phase-space dist. + BG,
e Continuum (dashed curve):

x?n.d.f.=1.061, Ngs=427=21 events

e No significant contribution from non-resonant comp.
Therefore, we take (a).  so
L N L N, L vdor L prob
(a) 11919 1 154 0. 265 so
(b) — 10221 2.088 0.0008 2o

No significant non-resonance component is found,
so we consider the final state to be purely K*+eta.
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2-9 Branching fraction Systematic errors

| error (%)

peaking BG (tt) 0.94

peaking BG (qq) 2.4

B(K*'T]V)= Kim ID 2.2
lepton ID 2.5

(1.10£0.19%0.07) x 10 tracking 1.3
luminosity 1.6

n0 detection 2.0

n0 veto 2.8

Signal MC 1.7

Total 6.1

Efficiency (e) include B(K-—K-19)=0.333, B(n—7y)=0.394, and B(t—lvv)=0.352.

Efficiency (%) K" yields

0.115 11919 2.3%x0.9 6.512.3
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3 Summary re\.\“\\“a\‘

®Ksn mass spectrum is very well'represented, including K,*(800) and K*(1410)  resonances along
. with K*(892) .

®Highly precise B(t —KO%zt v) measurement is performed.

®High statistical measurement results in different values on Br, M and I", compared to PDG07. Need more study.

| urresults | PDG-2007

B(r —Kor v) (0. 808+0. 004=+0. 026) % (0.90=%=0.04) %
M(K= (892) ) (895.47%0. 20%0. 44=%0.59) MeV (891. 66%0. 26) MeV
T'(K* (892) ") (46.2%0.6%+1.0%0.7) MeV (50.8%+0.9) MeV
M(K*(892)7), MeV/c2  T(K*(892)7), MeV Comments
ALEPH 895 + 2 55 + 8 K =79 syst. errors not est.
CLEO 896.4 £ 0.9 Kgm ™, syst. errors not est.

PDG K**(K*0) 891.66+0.26 (896.00+0.25) 50.80.9 (50.3=%0.6)

I PDGO7 FIT . FDLGO7/ .'| PDGO7 average
Belle K T(892) K J92] L Belle
e o
OPAL-00 , . ; L
—e—i
ALEPH-99 |, | o A : o e
- N — _
ALEI=3'H 98 ——
| — _s—
CLEO-96 '| 1 —e—
L3-95 |—-.—|
! - | o g e i ——
T T T T T P ol Loy Los 101y LT — P o S Ly s ssa
0.6 0.7 0.8 0.9 1 11 885 887.5 890 8925 895 897.5 40 50 60

Br(KOTCV) (20) M~ (g9 (MeV/ ) [ (go) (MeV)



3 Summary

®Precise B(

p“ e\.\“\.‘“

T —»K nv; K 0nv; K™nv; m n0nv) measurements largely improve PDGO7 data.
~ ®B(t —n m0nv) agrees with a CVC calculation, 1.3x10- by Eidelman.
® Systematic theoretical study is awaited, along with new data, presented here and about other
decay modes being analyzed.

Not only these data, presented here, but also others of different decay-modes, being analyzed, will be reported, soon from Belle.
So, it is now time to carry out revised theoretical studies on hadronic QCD system.

O resul s PDG-2007
B(r —K™mv) (1.62%£0.10) x10* (2.7%£0.6) X104
B(t =K n'nv) (0.47%£0.11x0.04) X104 (1.8%0.9) X104
B(t —Kx(892) "mv) (1.10=%£0.19%0.07) X104 (2.92%£0.9) X104
B(t —n n'nv) (1.39%0.03%0.07) X103 (1.77%x0.24) X103
B(t—nnlnv B(t—=Knv) B(1—Knlnv) B(1—=K+-nv)
Belle @ Belle @ @+ Belle HOH
PDG Belle
Ho+ PDG —0— | O ! —O0—1
el Pich @ Pich @ | PDG PDG
CmaN % Giiman ® Aubrecht Pich @
Braaten @ [
W b Mibrecht ® i
0 i é ZIB %107 0 1l é I3 X104 ( I1 é 3 o 0 ; é ;3 X104
X
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