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e The Data Sample and B Counting
e Yield of B—J/ X

e Branching Ratios for B—%(25)X and B—axaX
e Branching Ratios for Exclusive Decays of B to Charmonium
e Yield of B—J/Y K?
e Determination of B” and B~ masses
e Angular Analysis of B"— J/i K*
e Summary
All results are PRELIMINARY
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e ~ 7.7 fb~! at the 7'(4.5) resonance

e ~ 1.2 fb~! taken below the BB threshold
e B Counting:
- Count the # of (selected) hadronic events (both on and off-peak)
use only charged tracks in well-defined fiducial region
* require 4 or more charged tracks
* require observed energy > 5 GeV.
* reject Bhabha, " 11~ and 777~ events by rejecting "jet-like” events
* reject beam-wall events: primary vertex within 0.5 cm of beamspot in x-y

- Subtract the continuum contribution as determined by off-peak running, normal-
ized by the ratio of the number of observed i1 11~ events

— procedure yields | (2. 16 + 0.11) 10° selected BB events
— assume B°B%: B*B—=1:1
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e J/3 reconstruction
— require electron or muon ID for both lepions ~ do not use explicit Bremsstrahiung recovery

* Egymc/p = 1, cluster shape,  instead take the shape of the radiative tail from full
dE [dz = (dE/dz). detector simulation
« Egyc ® MIP,ARR AR o + leave normalization of radiative tail free in fit
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M(e'e) (GeVic ) Mu*) (GeVic )

mode yield

Jp—=ete: 4290 + 100 + 130

JRp—=aptp—: 5490 + 90 + 90
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Y(28)»Jfpntn B | 2,
® Measure rate rela- M_ R 2 100
tiveto B — J, . “ W ’
v |
e Use PDG branching “
. W(28) - Ix'm
ratio for B — .N\ak_ ._al..n,.._n.j.
to normalize 05 05 06 o0& 05 055 06 06 07
M(ete*i)-M(e'e') (GeVic J M )-M@'n) (GeVic J
® 5454 OPDG2000
mode yield BrB—¢(25)X)(%) 02 03 04 %
P(2S)—sete: 131+2942 FEE Ty
0.264+0.034+0.04 i
P(28)—=sptp: 125+ 19 " ne—
P(28)—ete wta 126 + 44 Ty
0.2440.03+0.03 b
P(2S)—putp—nta 162 + 23 n—
combined: 0.25+002+0.02] [T
PDG2000: 0.35 +0.05 T =~
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e Combine J/i with an isolated

. K
good” 7y 2
e Fit with Crystal Ball function S
— shape of tail fixed to MC w
€ 2]
e Fit includes x .2 normalization
— use same resolution as X, u#.
- Xe2 — Xe1 mass difference 025 03 035 04 045 05 055 06 065 035 03 035 04 045 ww 0.5 06 065
fixed to PDG value M(e'e)-M(ee) (GeVic ) MGt y)-Mi ') (GeVie )
® 5454 OPDG2000
mode yield BnB—xqX) (%) 02 03 04 05%
Jhp—ete= 129+26+13
A 0.39 £ 0.04 £ 0.04 =0
Jp—ptp~ 204+47412 | ko
¢ 5454 O PDG2000
mode yield Br(B—x.oX) (%) 02 03 04 05%
Jhp—ete 3+21 _ i i e i
< 0.24 (90%CL)| * :
.H}b|v-ﬂ+.ﬂl 47T4+21 — ¥ BCavire IR ey T
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Start with reconstructed J/3, ¢(25) and x., then search for K2, K=, K*¥ or K**
to make a two-body B decay.

e J/i reconstruction o K? reconstruction
— loosen PID compared to inclusive modes - K3—ntx and KQ—nx"
« only one lepton must be identified wu.. T ]
~ recover Bremsstrahlung * in case of J/i —ete™ MIT !
% do not re-use -y reconstructed as Bremsstrahlung ]
Ilgh&t+tllz§ﬁ,1§w.ﬂggm4\% _m,.u_.. -
- =250 < M+, — My ppc < 50 MeV/c? ”
~ constrain J/i to PDG mass bt Jr\JB&
e (2S5 reconstruction IR =Sy
- =50 < M3~ — My@s) ppc Amo?mﬁﬂ\nu — select K2 in window around PDG mass

~ constrain K2 to PDG mass
e K* reconstruction
~ apply loose K+ ID (i.e. reject "good” L) in most modes

- =250 < h..ﬁt.vtl - bﬁﬁmﬂmufﬁﬂwﬂ < g?ﬁmﬂﬁ\ﬂu
-—=15 < A.?m.b.iﬂ+!| " h_%.__wﬁv — AMppg <

15 MeV/c? . K*
® Y. reconstruction - K*°5 K+ and K*°5 K2#°
- 0.35 < My, — My < 0.45 GeV/c® - K** 3 K*x% and K** 3 K2n*

~ apply loose K 1D (i.e. reject "good” = *)
— select £~ in window around PDG mass
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Gerhard Raven

ICHEP 2000
The Two Main Distinguishing Variables (computed in the 7°(4.5) frame):
* AE=Ej - }/5

o mis =/ (3v5)" - Py’

- use the fact that the beam energy is much betier known than the pariicie energies are measured

Iq TT T — T -m_- 1 _—n-umq ﬂ.—. =

» -BABAR L " m

%Mﬁﬂ - - Iu_”_.

0 L =

v. S . =

L = a "o » =

M 20 lﬁ.ﬁr& ) = ol 5 40__._.. __...___l . .-_._l-_.. =

4.. 4 v 01 .._l.-l lﬂ_ = J.-_ : _.-_.__i.l_._ -_ﬂ |._IL

| 2 “ BaBar H
b =4 : 3

E 10 m w B’ = IWK' (K'm) 3

5 HM sk IH

52 52 524 526 58 53
Beam energy substituted mass (GeV/c")

e In case of multiple candidates per event, in general pick the one with smallest (A E|.
e In addition, cut on variables like J/2 helicity angle, B production angle, thrust, ...
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&
5

entries/2.5 MeV/c*

5 8 &8 8

g °.

=

g 2

52 525 53 52 525 5.3

Beam energy substituted mass aaﬁnmv



o
]

P— Exclusive Branching Ratios — e

e The # of B’s from B-counting

e Systematic uncertainties:

e The # of signal and background events in gen- ~ B counting: 3.6%
eral by fiting s with Argus background func-  _ & 00 g ao

— crosschecked with sidebands in A E.

— Tracking Efficiency: 2.5% per track
— Neutral Efficiency: 0.6-11%

e In case K™ channels, use likelihood fit to ac-

count for cross feed amongst K * decay modes
e Efficiency from full MC simulation and Control

- PID Efficiency: 25-8.8%
— Tracking Resolution: 0.6-2.6%
- Branching Ratio of Secondary Decay: 22-13.1%

Samples - MC Statistics: 0.5-5.8%
Decay Channel Yield Br(x10~*) Ty DS
Jjh K*0 188414 134+10+18 |, ., ——
Jpp K** 126+12 128414421 |, ., "0
Jp KOK2—=xntn) 93+10 95+10+12 L, . . ..
Jfp KU K2—n"xY) M4 TI£19211 [ .
Jp K* 445421 1044+05+10 [, "~ .
Y(2S)KO(Kg—»ntx") 23+5 88+19+18 [ ~— .
P(28)K* B8 B30T 12 O
Xa K* 4449 77416+09 e i R
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o GesasdRaven -.mwlv..\\ﬁ.%ﬂw Yield

e Yield: |82 + 14 + 9 events

July 20, 2000

5 ® Velo events reconstructed as signal in
: other exclusive modes

| ® Measure the K? direction from EM
' Calorimeter and/or Instrumented Flux
; Return

| ® Impose mp constraint to determine K

energy
® Look in A FE for signal
~ Count events with AE < 10 MeV
— Subtract Backgrounds
* scale J/y backgrounds with J/2 yield

* subtract non-J/i) backgrounds using Jj
sidebands
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use B Jfp(ut p ) KUn*n), B = Jhb(ut p ) KK n), BE=Jp(ut pu)K+ only

e Fit io "raw” (i.e. reconsiructed, unconstrained)

W_aawhhhhh 3K B mass
s 14 - Main systematic uncertainty is due to the momentum
Mu.. - :ﬁr scale of the tracking system
R . ~ Compare J/4 and K masses to PDG2000 to correct
mmc : ._\.v_n. scale and to estimate systematic uncertainties
M “ L — Constrain J/tb and K2 to PDG2000 values
§ 0 e 1ﬁr e I.,:Q:_||.;a;:-:v._.__.. .|,_|_L:;,.,_..,,.
m - L L\*'ﬂﬁ i ._|,.—Iq.. T .8 STA HAC.5YS ) = 0 2V
Z25 M(B*) = 5278.8 £+ (.6(stat + unc.sys) = 0.4 MeV
“ e——— | EEERENS p— e (RS — = =
; B . =
%3 5.2 5.3 w.»:“mu / O%\m e B'-B* Mass Difference: use beam energy
substituted mass
— mugch better resolution
— systematic uncertainty due to beamenergy drops out of
M({B%) =5279.44+0.5MeV e
. 3 - : ]
PDG2000: M(B¥) =5279.0%0.5MeV M(B®) — M{B%) =028 4+ 0.21 + 0.04 MeV
M(B®) - M(B*) =0.33+0.28MeV |
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B— J/i) K* decay through 3 amplitudes: Ag, Ay (CP even) and A, (CP odd)
Must measure their relative contributions before J/1) K™ can be used in sin(2/3)!

1 r 9 = :
i H 2 coe” _‘hﬁ_ﬁh — san

e = 2
T dcos Oppdcos @ s 8y 2

Osr c08” br )l Apl® + sin® 0ycs (1 — sin® 8yy sin® 0y, )l Ay 17

sin? Oz sin® OgplA 4 |2 4 sin? 65 sin 20, 5in $1rS(AJAL) X §

1 L
— im0 sin® 0y, sin 20, R(AT A ) + —5 n 29xce sin 26y, cos 26 S(AJA ; ) x £}

* Use only all-charged final state modes to reduce systematic er-
ror from background subtraction

e Use unbinned extended likelihood fit enforcing
|4o]® + | Ay + |AL? =1

Agl2 = 0.60£0.06 +0.04

A= 0.13£0.06+0.02
Ay = 027

= — DR L 20 L )
¢ - l..._.w....l_u..w..___l._r_.__.t_-

pL = 0.01 £0.27 £0.10
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e Measured Ratio of Branching Ratios for inclusive 3 decays to Charmonium

- B—9(25) B—=J/ - B—xa !l B—=JRY
e Measured branching ratios for exclusive 3 decays to Charmonium
- B’ Jy K° - Bt Jp K
(both K2 —7°7x° and K2—xt77) - Bt Jjp K*
- B> Jjp K*° - BE5y(25)K*
- B"—>¢(29)K"° - By K*
e Observed the B—J/) K signal

e Measured the B” and B* masses, and their difference
e Measured the transversity amplitudes in B— J/i) K* decays
e You will see (some of) these events (and more) again on Monday

e Will continue to take data until end of October, then restart in February 2001
— There is a LOT more data on the way!

All results are PRELIMINARY
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