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Introduction
*Event selection
*Preliminary results

*Summary



y(2S): the “12% rule™?
For the charmonium system (cC annihilation),
decay rate ~ [V(0)/?,

o B(y(2S)—>h) B(y(@2S)—>1'1")
" B(liy—>h) B(J/\|I—)|+|_)

~(12.71£0.5)%

e[nformation on resonant vs. non-resonant in
multi-body final state.

*S-D mixing (with y(3770) analysis)
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1.0 T magnetic field, silicon detector replaced by inner drift chamber.
Performance: tracking op/p~0.6% at p=1GeV/c for 93% of 4n

calorimeter OE/E~2.2% at E=1GeV for 93% of 41t
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Strategy

*Data Used: 5.5 pb™! W(2S) CLEO3 + CLEOc¢, 3M decays,

20.5 pb! continuum @ 3.67 GeV
*Scale continuum data for non-resonant subtraction
*Use sideband to subtract fake events
*Measure BRs of y(25) relative to m'n-J/y, J/ y—up,

B(\V(ZS)—)X) Nobs.w(2S) _ Ncont y fcont S o5

B(y(2S)—>n*nd/y,Jy—putu) N(THrpt ) / e(rt )
then convert into absolute branching fractions using
BR(w(2S)—>n I w)=(32.3£1.3)%, BRJ/Ww—p1)=(5.88+0.10)%

*No treatment of interference between ¥(2S) and continuum
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Event selection

Standard track quality requirement
*Charge balance: net charge=0

*Energy conservation: 0.98, 0.99<E. . /E_ <1.01, 1.02

VIS
Momentum conservation: | Z p|/E,,, <0.04

*PID with combined RICH-dE/dx
(efficiency > 90%, fake rate < 5%)
*Suppress ntrJ/y, ©n%J/\y with recoil mass cuts
*A—pm, ¥ & nN—>yy constrained fitting
*Mass window for intermediate resonance states
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2-body modes: energy conservation
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In the plots: dot - data, histogram - MC, shaded - scaled continuum
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2-body modes: resonance mass
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hep-ex/0407028

Y(2S) 2-body modes  submitted to PRL

Branching ratios and Q,, values

Mode CLEO (10°°) PDG/BES(107%)  Qn (%)
rtr 70  17.77/3+27 151+1.8+19 0.840.1
PR 0.9755 £0.1 0.2+ 0.1
ptn— 1.0 02 +0.1 0.1+ 0.1
pr 2.075¢+£0.2 51+0.74+0.8 0.2+0.1
W 23773 +02 1.88+.64+.32 56427
o7 < 0.6 <0.3

pn 27024+02 1.78+.65+.22 13.8+5.0
wn < 1.0 <1l.1

on 1.87/5+0.4 3.5+1.0+0.6 2.8+2.3
K*°K° 8.772°4+08 150+21+19 2.1+0.6
K*t K- 1.0702 +£0.2 29+1.34+04 0.2+0.2
970 20.5T55 + 2.9 8.9 + 3.0
by 36.8+4.0+ 7.4 32+8 123425
by 56.6 7.5 + 10.8 10.7+ 1.9

(BES: newly presented at ICHEPO4, Beijing) .
to be compared with (12.7+0.5)%
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multi-body modes: energy conservation

100

- 2(w*n) (o)

Events/0.001125

10

§os

8/27/2004

200 2(m*n ) (b)

100}

10l

&95

1
In the plots: dot - data, histogram - MC, shaded - scaled continuum

60

- wntnT (&)

a0}

20}

KEu (d)

20

CF
20

10

O
200

100

(?,95 1

DPF04, Riverside CA

(?95 1

9



multi-body modes: energy conservation
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multi-body modes: resonance mass

100 - WA (a)

20 7

80 | -
z - 18
gso - -
- B 10 C
240 | -
— 20 |
b N
=38 | i
= 15
= -

[
)

—
o
1 LI T

10 F

th
LI

ot
LI

of 5
i : 5 m(Sg(Ge\g
10 - -
i - 4F
[ B 3F
i i 2|
' : 1
QL 0 0

3™ (Cev)  m(K'K) (CeV)'  m(mmyy) (Cev)

In the plots: dot - data, histogram - MC, shaded - scaled continuum
8/27/2004 DPF04, Riverside CA 11



Preliminary results

Y(2S) multi-body modes icrepos 10-0753
mode B((28) — h) (10~1) Br(J/) (10°Y] Qn (%)
h this work PDG PDG this work
2xta) 20+ 03 | 45£1.0 40 £10 |50 £15
2(nt 7 ) 7" 23.7 + 3.3 30+ 8 337 £ 26 7.0 £1.1
wrta~ 8.0 = 1.2 4.8 0.9 72 + 10 11.1 +£2.3
n3m 8.5 &£ 1.0 - - -
n' 37 4.3 £ 2.0 - - -
KtK wta™ 6.5 = 0.9 16 + 4 72 + 23 9.0 +3.1
bt 0.9 £+ 0.2 1.50 = 0.28 8.0 &+ 1.2 11.4 £3.5
wKtK~ 1.9 + 0.4 1.5 +0.4 19 + 4 9.9 +2.9
AKTK") | 0.6 =+0.1 . i -
OKTK~ 0.7 = 0.2 0.60 &= 0.22 15.4 £ 2.1 4.7 £1.6
ppr T 5.4 £+ 0.7 8.0 £ 2.0 60 £ 5 9.0 £1.4
wpp 0.5 £ 0.2 0.80 4= 0.32 13 + 2.5 3.7 +1.9
oK+ K- 0.2 + 0.1 i i ]
dpp < 0.18(90%CL)| < 0.26 0.45 = 0.15 -
AA 3.0+ 0.5 |1.81 £0.34 13 + 1.2 23.4 £4.6
AAnta— 2.7 = 0.8 - - -
ApK™ 0.7 £ 0.2 - 8.9 + 1.6 7.9 £2.8
ApK Tnto— 1.2 + 0.4 - - -
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Display of \|J(2S) branching ratios
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Display of Q,, values (= By(2s)>hyBuAy—>h))
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Summary

5 new, 4 previously observed y(2S) 2-body decay modes
(hep-ex/0407028, submitted to PRL)

*Deficit in other V+P modes (wn,on, K'K) besides pn
*Electromagnetic 1sospin violating modes (w7, pn) obey the 12% rule

*8 new, 11 previously observed y(2S) multi-body decay modes
(Preliminary results, [CHEP04 10-0753)

*Reasonable agreement with the 12% rule for 11 multi-body modes

*Study of resonance structures is still ongoing.
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