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e CESR and CLEO

e Results on B® — J/¢ K2, xa K2, and J/v 7°

e Search for direct CP violation in B* — J/¢ K* and B* — ¢(25) K=
e Observation of B — J/Yv ¢ K, n. K

e Study of x.1, X production in B decays
e Measurement of f,_/fo = B[Y(4S) — B*B~]/B[Y(4S) — BB
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B decays to charmonia at CLEO
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Meters

CLEO 11
e Oct.’89 — Apr.’95
e« N(BB )= 3.3 x 108
o 6-layer straw tube

CLEO IL.V
e Nov.’95 — Feb.’99
e N(BB )= 6.4 x 10°

e 3-layer Si vertex detector

CLEO III
e 2000 —
e New SVX, DR and RICH
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e B — J/WKY where K& — mhm™
o Golden decay mode for sin 23 measurement
e B — J/YKY where K& — 7Y
o Add ~ 15% more statistics in sin 23 measurement
° BO — XCIK,(S)'
o Exactly like J/¢K? for sin 23 measurement
e BY — J/ym?
o Tree-Penguin interference

o May allow resolution of the 8 and # + 7 ambiguity
o Grossman and Quinn, hep-ph /9705356

B decays for sin 23 measurements'

J

B decays to charmonia at CLEO

Yongsheng Gao, Southern Methodist University



J/p — 010 signall

2030300-004

L L L L L L L B B L LA B
1200 (@) 1500 J/ap—=p" pi” (b))
01000 11250
o = i
g % 1000
S 600 1 750
= i _
S 400 4 500
@) " i
200 - 250
0 :"“."‘T‘".‘*"|‘"~1*"r'~|~"r*“t—.-"-|-“.-"‘l-"1-4"-~r--r--¢-+-.-...-: o S |. [ T
30 -20 -10 O 10 20 -30 -20 -10 O 10 20

M(e™tne™(n) =My, 1o (M) (" p7) =My, 1o (M)

Bremsstrahlung photons from J/¢¥ — eTe™ are detected in Csl calorimeter and used in
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Beam - Constrained B mass (GeV/cZ)
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Decay mode  Signal Background Efficiency (%) B (x107%)

Observation of B® — J/9K3(n'7°), x K° and J /v

Update
New
New

New

B — J/¢ K
Ky —ntr™ 142 0.3+0.2
K¢ — 70 22 1.1+0.3
BY = x4 K 9 0.9+0.3
B® — J/in° 10 1.04£05

Results can be found in hep-ex/0004032

37.0+2.3
1394+ 1.1
19.2+£1.3
31.442.2

9.5+ 0.8+ 0.6
9.8 4+0.8+0.7
8.4135 £0.7
3.9719404
0.2570:09 £ 0.02
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Search for direct C'P violation in B¥ — ¢) K jEI

B(B~ -y K™ ) BBt =y K*) b—b
B(B- - ¢V K-)+B(Bt -y K*) b+1b

e At CLEO, Acp(1pK™*) can be measured with 4% precision

e In Standard Model Acp(vK*) << 4%

o A __2A1A2 Sin(51_52)strong Sin(¢1_¢2)weak
P ™ A3+ A54+2A1 Ag cos(01—02) cos(p1— o)

e Large Acp(yK*) indicates NEW physics beyond the SM

o Two-Higgs doublet model with special status for top quark
o Kiers, Soni, and Wu, hep-ph/9911419

° Acp(wKi) COUld be 0(10%)
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Search for direct C'P violation in B* — ¢\) K jEI
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Beam - constrained B mass (GeV/cz)

Mode N(B*) N(B7) N(B*) {35z Acp
Bt — J/¢y K* 534 271 263 (+1.5+43)% (+1.8+4.3+04)%
B = (2S) KT 120 61 59 (+1.7+£9.1)% (+2.04+9.1+1.0)%
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Observation of B — J /v ¢ KI

2031099-001
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e Requires creation of an additional s5 pair (ss-popping)

e ss-popping had been previously searched for in B decays.
No signal had been observed.

e No known strongly decaying J/v¢, J/WK or ¢K resonances = B — J/1 ¢ K most
likely genuine 3-body decay

\_
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2031099-003

B0 J /9K

o 10 signal candidates
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Extract signal with multi-dimension maximum likelihood fit

5.20 (4.80) significant signal
B(B* — n.K*) = (0.69703% & 0.08 &+ 0.20) x 10~*
B(B" — n. K = (1.0970:33 £ 0.12 £ 0.31) x 1073
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Study of x.1, X« production in B decays'

Charmonium Production:

« Heavy-Quark production

« Quarkonium bound state formation

Includive B meson decays to charmonium . to x.1 production ratio:
o Test of the charmonium production models
« color-singlet, color-octet contributions

o Color-singlet dominates: ye : X1 =0: 1

o Color-evaporation model: Yo : X1 =5 : 3

\ J
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e N(B = xaX) = 664 £ 49
e N(B = x2X) =81 =£39
« Subtract feeddown from B

Branching Ratio

Study of xc1, Xe production in B decays'

— P(25)X

Measured Value

95% C.L. Upper Limit

B(B — Xch)
B(B — xe|direct]

4.14+0.31£0.40)x 1073

(

) (3.83£0.3140.40)x 102
(
(

B(B—xc1[direct] X)

X )
B(B — xoX) 0.98+£0.4840.15)x 1072 <20 %1073
B(B — xeoldirect] X) (0.714£0.4840.16) x 1073 < 1.7 x1073
B(B—xc|direct]X) (0.184:0.1320.04) < 0.44
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B[T(4S) — BTB™|/B[Y(4S) — B'B"]

fi_ _ B[Y(4S)—»B*B7]
foo T B[T(48)—BB]

e Any comparison of BT and B rates depends on f,_/fy and its uncertainty
e PDG assumes f,_/foo = 1 when listing T(4S) results

e Theoretical predictions

o Phase space

2
Y(45)(spin-1)— BB = P-wave = [' < P} = (%F — S%D — —3%%\4

M(B®) — M(B*) = 0.34+0.32 MeV = f,_/fo = 1.05+0.05

o Coulomb attraction
Bt B~ attract = more overlap = higher rate = f,_/fy ~ 1.18 (pointlike)

o Subtleties and corrections: B form factor, T(4S) wave function
= fi—/foo =0.95 ~ 1.05

\ J
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fi/ foo measurements'

[sospin conserving transitions:

e Semileptonic decays b — e/ v:
I'(B* — D™ ¢ty) =T (B — D" ¢+y)
fo_7(BT) _ N(Bt=D"ty)
foo 7(BY) T N(BO—D* r+y)

= 1.14 £0.14 £ 0.13 (CLEO’95)

e b — ¢Gcs
[(B* — J/YyK®*H) =T(B° — J/¢pK®))

FrmT(BY) _ N(B¥oJ/wK ) e
foo 7(B%) T N(BO—J /K )0)
f+— T(B+) — )
B"‘(BO) K( )+(K( )0)

}dea:FBﬂ u(d) u(d)
+— — )

=1.114+0.07 + 0.04 (CLE
= 0.07 + 0.04 (CLEO’00)

Taking new world average 7(B™)/7(B") = 1.066 4 0.024,

% =1.04 £ 0.07 £ 0.04 (CLEO’00)

B decays to charmonia at CLEO
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Summary I

Results from CLEO II + II.V Data = 10 million BB pairs

e Results on B® — J/9 K2(n'7Y), BY — x K2, and BY — J/¢ 7"

e Search for direct C'P violation in B* — J/v K* and B* — 9(25) K*
e Observation of B — J/¥ ¢ K

e Observation of B — n. K

e Study of Y1, Xe2 production in B decays
o Measurement of f,_/foo = B[Y(4S) — B*B~]/B|Y(45) — B'B’]
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