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Outline:

> Scope and motivation

»Inclusive pro.mp‘r charmonia: . >_PRL 88, 052001 (2002)
momentum distr. and cross-sections CIERCR)

>J /vy r'gcoil mass sPec’rrum cmalysis ABS746

»>Associated J/yD™,D° production — hep-ex/0205104,

»Determination of o(ete— J/ycc) B ?22“;'?;6_?) fo PRL

»Conclusions '
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i Scope and Motivation

BELLE

»(QQ) production : interplay of QCD and non-pert. effects

>»J/y(y(2S)) production excess at CDF explained by NRQCD,
validity of the framework still has to be verified

»NRQCD predictions for ete—J/yX at fs ~ 10 GeV:
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Inclusive prompt charmonia

Published: PRL 88, 052001 (2002)
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> Two data sets @ s :
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Inclusive prompt charmonia
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Published: PRL 88, 052001 (2002)

> No evidence for ete—J/y g
at the p” endpoint

(as predicted in some NRQCD calculs)

o(ere—>J/yX) =1.47+0.10+0.11 pb

For 2.0<p™p" pnax:
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;| o(ete—y(25)X)=0.67+0.09

o(ete—J/yX) =1.05+0.04+0.09 pb
o(ere—>J/y,, X)=0.72+0.08 335 pb
pb

+0.09
-0.11

p* (GeV/e)

> No clear picture/correspondence to NRQCD calculations
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=] Recoil mass spectrum to the J/y

Submitted to PRL

Mrecoil — \/(\/g — E;/(l/ )2 o p;./wz (hep-ex/0205104)

350 -
N§ 300 £ 46.2 fb ++ »clear threshold at =2m,

§ 250 for J/y candidates
™ 200
S 150f

100 E

~ {TWJ/y mass sidebands

6
GeV/c?

recoil

»>threshold pronounced after background subtraction
(scaled sidebands):
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=] Recoil mass spectrum to the J/y

BELLE

Submitted to PRL
(hep-ex/0205104)

o 200 pospRiRemc - ggam 46.2 fh >efficiency high and
2 1o b ;::::;:::::g;f"ﬁ“*___;_____;_:::jg Jﬁﬂ smoothly varying
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>Improve resolution (x2) by constraining m, to the my,,
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Recoil mass spectrum to the J/y

..,%:: 462 b1 e %o N(Z3) > aclear peak at ~ 3 GeV
g::: W not y'— J/y J/y (C-parity)
“E II | by ,1 WM » consistent with 1. (0-*)
o I b 21 & 3rd : 0 (07), M(25)
'"'!“':’*: 3 it S it M with:
- -] L /‘;) Ne * Xeo * Ne(25)

n.  67°13 2.962+0.013 6.7 | Signals: BW + ISR tail

J/vn.m,. ) p-wave
Xeo 3913 3.40310.014 3.3 T/ xzo " sp_wave

+15
n(25) 42-15 3.62240.012 3.4 | puckgd: 2nd degree polynomial
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=]  Associated charm ee— J/y D™X

BELLE

~ 34 :
>D™(2010) — DO+ o, [46.2 b
~a ":; u
- 0 +- K- + Ot - ;53.2;— .
K-n+(n%), K*K- K- (3n)* KO ”:
»26 mpy window, vertexing and '::__23: .
mp constraint for my, calculation =, ¢

B %005 201 '2.613' E.hz 2025 203
>»remove BB — (DOI-V)(XI*v) by M(D'’) GeVic

p(D*)> 2.6 GeVorp'(l)>2.6 GeV N(T/yD'X)=10.1 73-§
sig. 5.3

»simultaneous my, fit o J/vy signal
window and sidebands: _
N=10.5:38 N,=0.4+0.3 ] H

»Cross-check: dilepton mass spectrum /M 201 2015 2.02 2025 2,03
fit: N= 9,636 M(D’x") GeVic’
T bkgd predicted from J/g sudebands
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¥a4  Associated charm ete— J /y DOX

34p SR
»Use DO — K'n* K*K™ (the cleanest) s ;’ff.’;‘z_fb I

{'IJ3.2 FET *.= . '—5 -_l: . :i::::: : i.
>remove BB — (DOIM)(XIv) by 7. R

p'(D)> 2.6 GeVor p(1)> 2.6 GeV i L TR
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EN(T/yDOX)=14.9 733

»simultaneous fit to evts from the . 1
J /v signal window and sidebands:
N=159 37 N,=1.0+0.8

N/4 MeV/c

L% ] E -3 &n [ =]
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»Cross-check: dilepton mass spectrum
fit:N=17.7:2:2 N,=4.31+0.8
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|
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=] e*e— J/y cC cross-section
o(ere— J/yD™X) = o(ere— J/yDOX) =
0.5373:12+0.14 pb 0.87:3:35+0.20 pb
0.53/evt | aIULEE 1.18/evt
cc—D™ (DY) rates
= =
o(ete— J/yctX) = o(ete— J/yctX) =
1.01:3:35+0.26 pb 0.74'3:54+0.19 pb
o(ere— J/yceX) = 0.87:0:35+0.17 pb
o(ere— J/wceX)/o(ere— J/wX) = 0597913 40.12
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<> Conclusions

»ere—J/y(y(2S))X has been observed ; cross-sections,
momentum and angular distributions measured

*No sign of color octet process e*e—J/wyg observed

>e*e—cCcC has been observed for the first time:

=e*e"—J/yn . observed, evidence for J/yy.,and J/yn.(25)
sete—J/yD™X and J/yDOX observed

=Large fraction of the ere-—J/yX is due to double cc:

o(ete— J/yceX)/o(ere— J/yX) = 05901 +0.12
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a4 Recoil mass fit to 1, alone
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Yields: N(n.) = 56+13 with significance 5.9
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e*e"— J/y cc cross-section (1) : ete'— J/ym,

Source Systematic error (%)
ISR correction +19
Fitting procedure +16
J/1) polarization +11
Track reconstruction +5
Lepton identification +4
Total +28

»>selection cuts remove O and 2 prong 1. decays
>N branching fractions poorly known

»we quote:

o(ete™ = J/yn.(7)) x B(n. = > dcharged) = (0.033 T{#E 4 0.009) pb
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e*e'e J/y cc cross-section (2) : ere— J/yD™,DO

>efficiencies: e5/,p+ = (4.1£1.0)x104 , &5/,5+ = (3.7£0.8)x10*

Systematic error (%)
Source J J1p DO J i D*
MC kinematics correction +11 (+8) | +10 (=£8)
cc fragmentation function +8 (+8) | £15(+15)
Fitting procedure +10(+10) | *5 (%5)
Efficiency of p}m cut +11 (0)|+11 (0O)
Track reconstruction +8 (+4) | +£12 (£8)
Lepton and K identification || +6 (£3)| +6 (£+3)
Total 23 (16)| 26 (20)
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