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CALIBRATION OF: 6 |

Apply cosé,... angle dependent parameterization of Cherenkov
angle (6¢) systematic offset, resolution and small sattelite peaks
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' MAXIMUM LIKELIHOOD FIT |

An 8 parameter, unbinned extended likelihood fit is performed (fitted
quantities in red). The PDF for event i reads (N' = >, Ni):
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N number of B = = 7~ decays

Nkx number of B — K7~ decays

Agn  asymmetry between B — K77~ and B — K~ 7" decays:
(Ngto= = Ng—nt )/ (Nt o= + Nge— )

Nigx  numberof B — K™ K~ decays

LT aumber of background 7" 7~ candidates

Npxr  number of background K77 candidates

Apicr  asymmetry between background K7~ and K~ " candidates

Npx i number of background K™ K~ candidates
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Imperfect Knowledge of PDFs
o Generous variations of PDF shape parameters:
# within their statistical errors
* to cover MC-data disagreements
o Use of alternate parameterizations
o PID: no charge asymmetry found in PID performance

= Dominant systematic errors: Fisher shape (for background),
mygs and AE (signal peaks and resolution).

Cross Checks

o Validate of the fitting methed: toy Monte Carlo studies with
known input were performed: no bias has been found in the
fit outputs within the toy statistics

o Parallel PID cut-based analysis

Comparison with ICHEP'2000 (Osaka) Results

o Bias was found in backgr. part of previous 6 parameter fit:
* 2 background parameters: Ny .q and f5
% — this implies t-h_a: background consists of randomly ﬂaﬂ.&d tracks, so
that: fzz = f# fK'n- =2fz(1 = f=z). Tk = (2= fw)
* This is not true. Eg, the 2-bedy selection criteria prefer to seleet
KiK:E from both s5 and cé
+ Refit of Osaka sample (with new, substantially improved selection):
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mucmm_; RATIOS Fonm

The combined 8 parameters fit yields for 16 032 events

[N = o(stat) £ a(syst)]

New = 41£10=7
Ng:. = ¥WO+17+2
Ngx = 82555+33

(correlations < 15%)

The branching ratios are obtained via BR = NS/EN BB, With
NBg;._Z_;E;x 10° and € = 0.43 (K¥K~) - 0.45 (# %").

[BR % o(stat) = o(syst)] (x107°)

Decay Mode
BABAR CLEO
A 4.1+ 1.0=0.7 483V8 485
K 7= 16.7 + 1.6712 i 2B o 4 5

K¥K- <25 (0%CL) < 1.9 (90% CL)
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l RESULTS I

Parallel cut & dice analysis and binned likelihood fit of
the mgs distribution finds consistent results
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MEASUREMENT OF THE B — J/¢y K~
DECAY AMPLITUDES

Properties of B — .J/¢ K™ Decays:

o Decay P — VV: JP(J/¢) =1 and J'(K*) =1 =
L = 0, 1, 2 between the 2 vector mesons

o Final state K (7" is not a pure CP eigenstate

o Parameter B measures CP fraction

Motivation for the Analysis:

o CP measurement using B — J/Q K™ = (£747)(. (o).
For R, =0, 1, J/Y K™ (KJ7") is a golden CP channel

o Test of factorization hypothesis: zero FSI implies zero or «
phase shifts between amplitudes

Analysis Framework:

o Considered are the K™ final states:
(KIS}FU)IU, (Kgﬁi);ﬂa (Kgﬁ_i);;' (Kiﬁ_ﬂ)a‘:_tr
o Assuming Al = 0: all K« final states have same amplitudes

o Using Transversity Basis: amplitudes are CP eigenstates
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‘ ANGULAR DISTRIBUTION '

The Transversity Basis (defined in .J/¢ rest frame):

e Define 3 amplitudes (3=, |4;|* = 1):
Aj: both vector mesons have parallel polarization: CP = +1
/-10‘ both vector mesons have longitudinal polarization: CP =
A, : both vector mesons have perpendicular pelarization: CP = —1.
In particular: |A  |* = R, .

rIlJ

o After removal of global phase, 2 phases left: Dy, .1

Angular distribution:

g(cosbr, cosfpc=, dr)
= fil4ol® + fal A% + fslA .2
+ f4€Im[ATA || + fsRe[AGA]

+ fe€lm[AjA ]

&= +1 (=1) for B, B® (B=, BY
§ = 0 for CP mode without initial flaver tagging
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"B — J/yK* CANDIDATE SELECTION |

e J/ = €707 vertex two identified leptons and apply mass cut

. Kg: vertex 2 tracks, apply mass cut, require minimum flight
length and that the KL' origins from the interaction point

e K7 formed from K 7 combinations within K mass cut

e« B = J/YK™: apply cut on K" helicity angle, cosfg+,
(reducing (self) cross feed) and energy difference AE

(K )™
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Selection Efficiencies:

J (K E7")* 9.9%
Jp(EF=)0  23.9%
Jjo(Egw=)=  17.2%
Fo(E=a%*=  138%

K 7 feed thru: <M%
Self feed thiu: <|Z2%
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| K* MASS SPECTRUM |

Signal contributions may arise from the heavier K~ excitations
K;(1430), K;(1430), and non-resonant K« production

Background subtracted i ;.= _+ spectrum:
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THE AMPLITUDE FIT I

Unbinned Maximum Likelihood Fit exploiting mgs and
the angular information of the event.

AMPLITUDES: SIGNAL

Acceptance corrected, normalized signal PDF for event i:

9(@i) - €(di)

(€)

goba(@i) =

€(z) : event efficiency
(€) : efficiency averaged over angular space

(€) = /..q €= iﬁl'fm (; = / fi-€)
) pom

1); - obtained from MC simulation (channel dependent)
AMPLITUDES: BACKGROUND (BG)
e Non B = J/¢ K" BG: define “projected” gg(J;), similar to

Gobs(J:), with B; the background amplitudes
e (S)CF BG is amplitude dependent: correct the 1); for this bias

B - MASS

The PDFs for migs are a Gaussian fer signal and the ARGUS
function for background.



The final log likelihood (w is signal fraction within 5.2 < mpg < 5.3):

Nobs
legl = Z log (;c - Gauss(mgs ;) - 9i(&)
i=1

+ (1 - 2) - ARGUS(saps ;) ‘QB,i('j))

=
= Nopslog (Zm [@"A? + (1= sr)B?]) =N
=3

The likelihood is extended by the normalization condition:

N = Nops (|40l + |42 + |4, %)
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SYSTEMATIC EFFECTS I

Systematics are dominated by

mass region in the fit)
e MC statistics.

Smaller systematics arise from background, model, tracking, PID

(a) Non-corrected fit
lA‘IIZE- (:) Acceptance corrected fit B _4 B A R

(¢) Acceptance & BG corrected fit

* (a) (d) Acceptance & BG & (S)FA comected fit
= (b) —

; (Q) f_‘,-"/ | e X

v (d)
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‘ RESULTS I

S’igﬁal Amplitudes (iaswt + 5555):

|40l = 0.597 £ 0.028 & 0.008

A |? = 0.160 = 0.032 = 0.036

|A4? = 0.243 % 0.034 = 0.033

b = (=0.1T £ 0.16 = 0.06) rad

o = (2,50 £0.20 £ 0.07) rad (= FSI?)

Dominant longitudinal component. Small P wave. For sin23 with
J/ (K%, the dilution is: D, = (1=2|A . |*) = 0.68=0.10
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CONCLUSIONS |

BABAR advances towards the finalization of the analy-
ses using the full RUN 1999-2000 data set of 21 fb~"

e The data quality has been found within the design
requirements

e First, preliminary results have been presented on the

o Measurement of the branching fractions of
B® — h¥h'~ final states (h = 7, K)
o Measurement of the B — J/¢¥ K™ decay amplitudes

e The results obtained are in agreement with published
values, though the precision dominates the previous

measurements on all above quantities

e We are looking ferward to the forthcoming unblinding
of the remaining rich variety of charmless I3 decays
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