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Introduction

e Data set
>Data collected at the T(4S) res- | e

onance ”.—Hu. <Nu—mﬂ - 7 ,,_MW,
> Results based on 20.7 fb~! corre-

sponding to 22.7x 10° BB pairs

e Outline

> The BABAR detector
> Kinematic variables

> Measurement of B — J/Y K" de-
cay amplitudes

> Conclusion

e All results are preliminary
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The BaBar detector

e Subsystems g T R
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Kinematic Variables

e Energy difference

AFE = mw o mwwmgs

> Gaussian signal

> Linear background

e Energy-substituted mass

i@m — /\m*w

beam

*2
— PB

> Gaussian signal
(2.5-3 MeV/c?)
> ARGUS background
function :
B = ay\1 —yPexp(s;(1 — %)),
where y = Mgs/E}. ..,

BO J/YKg, Kg — T

AE (GeV)
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B — J/YK*

MOTIVATION

e Measurement of CP-violation in B? — J/(K%70)*

> BY — J/y(K?m)* is a mixture of CP-odd and CP-even states

> Time dependence can be used, as for the Golden Mode B’ —
J/YK; to provide a measurement of sin2f.

> Dilution knowledge is necessary for CP-violation measurement.
> P—VYV decay structure implies L=0,1,2 between J/¢ and K*.
> R, - fraction of CP-odd (P-wave) eigenstate = D, =1 —2R, .

e Test of factorization with B — J/¢K*

> Implies the relative phases 0 or 7

> A recent CDF measurement indicates a deviation of ~ 2.

e Al =0 for weak decay = all K* — K7 modes can be used
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TRANSVERSITY FRAME

e The transversity frame is de-
fined in J/¢ rest frame

> K* direction is -z axis.
> K7 plane is (z,y) plane

> z direction provides right
handed (z,y, z) frame

e Transversity angles 60, and ¢y,
are defined as polar and az-
imuthal angles of the [*

e /(" helicity angle is an angle be-
tween K direction and direc-
tion opposite J/1 in the K* rest
frame

e Decay amplitudes
> Ay = /\wb — /\wm — CP-even
> A= /\wb + /\wm — CP-even
>A =P — CP-odd

o |[Af*=TL/T, R =|AL|
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@ B — J/YK*

B SELECTION
e B = J/WK* and B* — J/YK**

with K* identified in the K07, K7~ Q15 Kat)® | 20 (K'm? -
and K'n", K", respectively. =10 ] HM ] ]
o N ] E E
o J/th— etem, utp S e
) , At N Y ]

e —70 < AE <50 MeV for the modes 5 ° (KT ] 0 KO
with a 7¥ and |[AFE]| < 30 MeV for the Y 4 - ] ® - ]
others. 1 40r ]
20 |- 1 b ]
e Cross Feed due to J/¢(K~) with ei- s T e ] L
Opz 53 U5 7 B3

ther a lost 77, or a wrongly recon-

i 2
structed 7° Beam-Energy Substituted Mass (GeV/c")

e Coshy+ <0.667 for 7 modes

Mode Nevents €, (%] CrossFeed Contam.,[%]
BY — J/¢Y(K%7%)*  39.6+6 9.9 15.8
B — J/y(K*t7)* 530+32 23.9 2.4
BT — J/p(K?rT)*t 131412 17.2 3.0
BT — J/¢Y(KtrY)*t 195415 13.8 15.7
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B — J/YK*

ANGULAR DISTRIBUTIONS

e Defining
fi = + 9/(32m) - 2cos” O+ (1 — sin® 0y, cos” ¢yy)
fo = + 9/(327) - sin? Ox+(1 — sin? 6;, sin® ¢y, )
fzs = + 9/(327) - sin® Oy sin® 0,
fi = + 9/(32m) - sin® g+ sin 260;, sin ¢y, - ¢
fs = — 9/(327m) - 1/V/2 - sin 205+ sin® B, sin 2¢,
fo = + 9/(327) - 1/+/2 - sin 20+ sin 26, cos ¢y, - €

o (=+1for BT and BY; ( = —1 for B~ and B’
¢ =0 for the CP mode (average of ¢ = +1/(1+ z3), 4= Amgp,/Tp,)

e The angular distribution g(cos 6y, cos0x=, 1)

H %ﬁ @
['d cos b, dcosbx+ doy, Ww 2

where A%(i = 1,6) are |Ao[2, |42, [AL[%, Im(ATA L), Re(AjA;) Tm(AjAL)

g
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B — J/YK*

FITTING METHOD

e All B candidates in the range 5.2 < Mgg < 5.3 Qm/\\ow are used in
an unbinned maximum likelihood fit.

e The angular and Mgg information is used to produce a pdf with x the
fraction of signal events, and (1-x) the fraction of non B — J/¢K*
background:

pdf =2 X g4 X G(Mgs)+ (1 —z) X gg X B(Mgg)
where G(Mpg) is a Gaussian and B(Mpg) is a Argus function.

e The observed angular distributions are biased due to €(cos6;, ,cos O+ , Py)

e A 3D efficiency/acceptance map in (cos;, ,cosfk+ , ¢;,) space = source
of systematic uncertainty due to Monte Carlo statistics.

e Only the projections of ¢ on the f; basis functions are needed in
order to perform the acceptance corrections
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B — J/YK*

CORRECTIONS

e Acceptance corrections

> Signal events are described by the pdf function:

—

Gobs = 9(W;) X €(d;)/<e>,  &j = (cos by ,cosbOk+ , D)

> The mean efficiency <e>
6
<e>=[gxe=Y A%,  &=[fixe
N“

> & (e — f;) are amplitude independent. They are extracted using
a detailed simulation of the detector.

> The likelihood for the signal is:

Nobs Nobs 6
Loat = 32 Vos(0(@) + 3 log(e(@) — N x log(3- 4%6)
J= J=

1=1

> Knowledge of the acceptance probability for each event is not
necessary:
Mw./\now% log(e(wd;)) may be excluded from the log of the likelihood func-
tion since it is a constant for the sample being analyzed.
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B — J/YK*

Log Likelihood

e Background corrections
> The pdf of the non B — J/¢)K* background:
9%°(&;) = gp(&;) x €(&;)/<e> = Bi(i = 1,6)
> Corrections due to Cross Feed by a modification ¢; of the & values.
> ¢ depend on amplitude (&(4;) ~ O(107%)).

e The complete log likelihood has the form:
Nobs

L= Ww yomA z - G(Mgs;) - 9(&;) +
(1—2z)- m@w&m@v - 95(@;) )
- o@m_om FMW@ ’ AR ' \fw + AH — Rv : mwvv - N

e The normalization of the amplitudes : N = Ny (|Ao|* + |A)|* + |AL]*)
(extended likelihood method)
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RESULTS
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COS @6

cos O, @, (rad)

Quantity

Value

| Aol?
AL
KNk

0.597+0.028+0.008
0.160+£0.032+0.036
0.243+0.034+0.033

¢, =arg(Ay/A) -0.174+0.16+0.06

¢ = arg(A)/Ay)

2.504+0.20+0.07
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Plane (|Ao° + |4)° + |AL]?) = 1| =

_>___Nup

S C)
= (b)

(©)
v (d)

Ad =1 ALI=1
All K* decay modes
(a) Angular fit without any corrections
(b) Acceptance corrections
(c) Mgs corrections
(d) Cross Feed corrections
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@ B — J/YK*

SYSTEMATIC ERRORS

e Other K7 contributions
in B— J/YKnr

150

e Resonant contribution 100

around 1430 MeV (K3)

a
o

e Systematic error due to
heavy K* : fit including
1.1 < mg, < 1.3 GeV/c?
events

Entries/ (2.0 MeV/c?)

T

o
ol

KTtmass Amm<\oNv

[Ad® AL A ¢ 4
Monte Carlo stat. 0.006 0.006 0.007 0.04 0.06

Backgrounds 0.002 0.005 0.006 0.01 0.00
Tracking and PID 0.002 0.006 0.004 0.00 0.02
Heavy K* 0.005 0.035 0.031 0.04 0.02
Total 0.008 0.036 0.033 0.06 0.07
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Conclusion

e Measurements of B — J/¢YK* decay amplitudes have been
performed using Y2K (20.7 fb~') BABAR data.

e Comparison with other experiments

| Ag|? A |2 ¢1 ofl
CLEO 0.524+0.08 0.16£0.09 —-0.114+0.46 3.00+ 0.37
CDF 0.50£0.06 013013 —06£05  22£05
BELLE - 0.27 £ 0.12 - -

This result 0.604+0.03 0.16+£0.056 —0.174+0.17 2.5040.21
o';/T = 0.60+0.03
o |A2=0.16 £ 0.0
> Dilution D, = 0.68 £ 0.10 (stn2p3)
e ¢y =2.50 4 0.21 - Deviation of relative phase (3 o) from =

BABAR

e Many others BABAR results are coming &
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