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Overview

= We look for evidence of two lifetimes in B decays
- Examine two similar decay modes

C
B, > J/yp BSOd " C’l/j

B, > J/yK™

S, g 4 ¢ (K)

= Theory introduction

- Experimental Technique

- B, decay amplitudes and lifetime
- B, decay amplitudes and lifetime
= Interpretation
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Unitarity Triangle

= Wolfenstein parameterization of CKM Matrix

(Vud Vus Vub\ ( 1_12/2 A MB(IO_ ”7)\
U=V, V., V, |= —A 1-4%/2 AL’
Ve Vs V) \Ms(l—/?—iﬂ) -AA? 1 y,
B, (_)_d
Boadv,dv,... (P-1) . — _
Bz, pr,... thth _ th _ th BS <> BS
Vu qud |Vcchd | ﬂ“vcb ﬂ“vts —
VooV | \
B—Dlv,Dly,...
B—Dr,...
(0,0) (1,0) A,
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B Oscillations

- Second order weak diagram gives non-zero matrix element (B|H|B)
- In B—-B basis have a non-diagonal Hamiltonian

b - Vfb__V_V‘__Yt; _
|§SO u,cjt u,clt ‘Bf
=\ w I
) VARA
_ M M, _l I,
M, M) 2\, T
Arp\/Z
My =M= Re(%(Mlz —517,))
Ly =Fi2Im(%(M12 —313,))
Al 2
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- Diagonalize and get two
states with eigenvalues

A=M _lzrig(Mlz _lzrlz)
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Eigenstates

= Choose phase convention CP|B,) =—| |§s>

- E.g. in the Bs case, where we expect no phase from CKM

B;') = plB)+q|B)=-5(IB,)+|B;)) cp-odd
IBS) =p|B,)—-q|B)=-+%(IB)-B,)) CP-Even

= An initial particle or antiparticle is then

| B, >= %0 B, >+|B; >) Kaon Expert Apology:
_ 1 s=Strange, not Short
| B >=E(| B, >—|B; >) L=Light, not Long
H=Heavy
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Calculating Matrix Elements
B

r|
M M,
M, M

o Common
Off-shell transitions modes
contribute to Am
VtS ‘ S

; u,c,t :
W b

, o,c,t ! b

Vt: th
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i(T T,
continuum - .
o\r, T

On-shell transitions
contribute to AI

VC ch

I S
0’ w ' ‘Bf’
; l T b

VCZ Vcb

Lifetime difference
measures “same” CKM
element as mass difference
(oscillation frequency)
AT, =3.7'72x10°Am,
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Constraining Unitarity Triangle

mZF (M2/M2)|V..V, = 0.502+0.006ps

‘ ’ Bound state effects (hard to calculate!)

- Determines an annulus centered at (1,0), but large errors
fy, \Bg, =228+32MeV

- B decay constant and Bag
parameter are almost common to B,
=> Good to measure ratio

(p>M)

2 2
Amd — de f BBd | |
Am,  m, \Y N | Al also suffers from
) S needing st and B,
fB; Bg, 12140.06 and depends upon
fBS B, \Vj
S
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SM Expectations

Am
o 4 ~ 1*=0.05 from CKM elements
Am,
F 2
oo m : e .
- | Y lc — suppressed since lifetime = on-shell transitions
12 t

- Al expected small in B, system (AT'/T =1%)
- Justas Am > Am,, A, > Al', can still be sizeable
AT, /T, =0.12+0.06 Dunietz, Fleischer, Niertse hep-ph/0012219

= (Intermediate D, states, e.g., are Cabibbo-allowed)

*

*

V.
bt o - g0 S
5 @\'c B
oL ey

i\

CS
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SM Expectations

2
= To first approx £ — %;zm_bz
Am m;

(but see Beneke et al for full form NLO analysis, hep-ph/9808385)

=3.7'72x10°°

e i 1
In the Tollowmg, =4 +T,)==
we define (4

AT =T, -T,
i:FL =F+£’
so that (2 2
i:rH :r_£
Ty 2
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Analysis Sketch

B, > J/yp J ly =y pu - Angular momenta:
o oo KK P > VV
B, >Jd/yk® |77 "
K"—>Kz"

Total J of final state = O
Two spin-1 =>J=0,1, 2
Orbital L =0, 1, 2 (5,P,D wave)

== Need 3 amplitudes (partial wave, helicity, or transversity)

S,D wave = Parity Even, (CP Even for J/wg )

Pwave = Parity Odd, (CP Odd for J/yg ) Isolates P-odd
nicel
L.(1B,)+1B,)) = CP—odd Y

12(|B>—|B>) CP —even

Disentangle different L-components

of decay amplitudes == isolate two B states
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Transversity Angles

+ « Work in J/Y¥ rest Frame

KK plane defines (x,y) plane
K*(K) defines +y direction

®, ® polar & azimuthal angles of i+
¥ helicity angle of ¢ (K=)
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Decay Modes

Branching ratios — 10-3

Bs — ‘]/W¢ Compare the two B, > JwK *
J/\lf similar topologies J/\|j :
+ - (I) ' -

Hoou K+ b K+ K0

K T
Decay Vertex Decay Vertex
6, ~30 um g G ~30 pm
L SV
S r ~1.5ps S
Y S QP S Qd
A ~450um| O 7
N s Ct 2 S

O Oy~ cij20 wm O O, ~ Gy~20 pm
Beam (Initial interaction) Beam (Initial interaction)
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Why did we take so long?

Only FNAL makes these! | —
| —
b
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K ® 1in 1000

{

B, 1in10

b 1in 1000

.3x107°

p
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Dunietz, Quinn, Snyder, Toki,
Lipkin-1991
- Transversity analysis for B°
PRD43
Dighe, Dunietz, Rosner, Lipkin
Angular analysis of B, ->%Yo
hep-ph/9511363
Bigi
= Large lifetime difference in B
system possible

Dighe, Dunietz, Fleischer

< Full time-dependent analysis of
B, ->¥¢ and B, ->VYK* decays

hep-ph/9804253
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Decay Angular Distributions

d*p 5
— ¢ |A0 gl(t) 'fl (FT) -+ f1(P) = 2cos* (1 — sin® @ cos® ¢)
dp dt f2(p) = sin®(1 — sin? Bsin® ¢)

|AI| z'gz(t)-f2(ﬁ) 4 fgz,cz)) = sin®*sin? 6
f4(p) = — sin? 1) sin 20 sin ¢
2- ]
|AJ‘ gg(t) f.?.(m = fs(p) = %sin2¢5in235in2¢)
*
Im( “AJ‘) g4(t) f4('5) + fe(P) = %sin2¢sin29cns¢
Re(ApA))-g5(t)- f5(p) +
Im(AgA1)-g6(t)-fo(p) = |
gi(t) different for By

6
Z#A‘zg(t)f(ﬁ) and Bs and are rather
1 1

. non-trivial
1=1

Ab = IongltUdI nal pOI ' ampl ItUde A. Dighe et. al., Eur. Phys.J.Cé6, 647-662
A, A, = transverse pol. amplitudes
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Fit Functions

Bg: Bg:
d*p 2 Tyt dip 5
g < Aol A @)+ o {1l (@) +
|A[2-e L fa(p) + 1A% f2(5) +
AL |?-e7 T HE. £3(p) + |A L% f3(5) £
Re(AjA))-e "Lt f5(p) Im(AjAL)-fa(P) +
I =CP—even Re(ApA))- f5(p) £
I, =CP—odd Im(AEAL)-fﬁ(ﬁ)}-e_rdt
® flavor blind decay
® dpopy = 0.03 ® flavor specific decay
® Am; is large ® dpcpy = 2P

= UNTAGGED analysis
-Don’t try to tell if initial state is B or B
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Measuring the Lifetime

e ~260 pbt taken up to Feb 2004

/Flight distance (Silicon Vertex Detector)

proper LM, nyl\/lB
decay — EB: — =

length 7/'8 P @

= Tracking

» Waell-measured in Central Tracker for
good momentum resolution

 All 4 tracks have Silicon Detector hits
» Excellent Decay vertex resolution

Track Curvature (COT)
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Tevatron Complex

FermilabTevatron Accelerator With Main Injector

Accumulator (8 Gel)
Debuncher (8 Gev)

Switchyard
_'_'_'_'_'_,_,_'—'-P
hzin [ njector A0 T
150 Gey Tev Extraction

" Target  Collider Abotts

Recycler

BO Detector
and Lov Beta

D0 Detector

and Low Beta P Abort

proton-antiproton collider
1.96 TeV center of mass E
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CDF Il Detector Upgrade

Muon System upgraded

Time-of-Flight
(TOF) added™ e
2.0 = HADRON

\ A [ 30
o __\ // End Plug Calorimeters

i E extended to larger n
CTC replaced ,,-* h 5
by COT 1.0 = '/"’ = 3
: COT _ﬁ,‘* % é‘
\ ‘; (]
— y i Forward
s J‘"’ . | T C I H
- e 2 ... - :o alorimeter
i *"' e L o eliminated
/iﬁ_ —_-I.I I | L I LI L 1 L B L | I L | |
L. w‘ 2.0 2.5 20 n .
New Silicon wde i S New Electronics,
Tracking System 5 LAYERS SILICON LAYERS Trigger, DAQ
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Sample Selection

» ~260 pb-1 taken up to Feb 2004 (start of COT problem—now fixed!!)

- Track Selection = Momenta (Py)

* Pr>0.4GeV © KT >26Gev,
« Well-measured in B,>6.0Gev
Central Tracker * ¢ >2.0GeV,
» All 4 tracks have B> 6.0 GeV
Silicon Detector hits
- J/¥ Selection = Mass windows
- P.>15GeV * ¢ : 65MeV
- Masswithin 80 MeV of * K': 50 MeV
PDG » Closest K assignment to K*

chosen (=swaps—10 %)
= B meson Vertex:

- Constrain J¥ mass
< Primary vertex from beamline

« JWY trigger path
(unbiased in lifetime)
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candidates per0.020

candidates per 0.020

Detector Acceptance

cosd

o 0.6 (] 0.5 10
cosd

3 cosy

cosy
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candidates per0.063

40 M decays generated flat in
angular variables

Shapes show effect of cuts
and detector sculpting
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2

candidates per 2.5 MeV/c

Mass and Lifetime Projections (B,)

CDF Run I Preliminary Lumi = 258+15 pl:n'1 o' CDF Run Il Preliminary Lumi = 258+15 pb'1
f_ B’ > J/y K™ + -+ data g. ? B° - Jhy K® —-data
g mnso | 8 f mosio
— Fit prob: 29.7% m(Swp) g 0E ct(Bkg,,)
= m(Bkg) a9 — ct(Bkg )
: g ' |
- 'E - Fit prob: 60.7%
S F
9 10 =
520 525 - TR — - =l 0.0 : ) )
(upKn) mass, GeV/c’ ct, cm
AT . | cr, =462+15+4um
1 <.01 issmall in SM B° H
d =>Fit to 1 lifetime PDG = 460.8+4.2um
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2

candidates per 2.5 MeV/c

Background

-1

CDF Run Il Preliminary Lumi = 258+15 pb~’ £ 10’ e Bl Tl Lumi = 258+15 pb
2un§— B° > JiyK” + - data 3 ? B° — J/iy K° —»data
oo 1129139, S19. M m(sig) e [ M ct(Sig)
160F- Fit prob: 29.7% m(Swp) 8 F ct(Bkg )
140 m(Bkg) 8 | — ct(Bkg )
120 80
100F- 'E - Fit prob: 60.7%
80 3 10 ;—
60 E
40 B
20 TE
0 0 525 530 B35 K 0.0 ] ] 0.3
(npuKrT) mass, Ge 3 ct, cm
.|.
‘J/\V - Background = Real J/y +
pair of random tracks
Beam Spot _ = Spread over mass range
™, . e .
Random At zero lifetime
~ ~ (both negative/positive)
Gy~ 6,~20 um 7t_’K_Tracks
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Angular Projections (B,)

COF Run il Prafiminary L-z0ph’

- B =y K" ¥ Prob: 86.4%

ZOF Runll Fraliminary L—E:IFI:I-1

2B Sy KT ¥ Prob: 21.2%

Brookhaven, Nov 10, 2004

a3

a5

a1

COF R |l Prediminary

L-zopb”

C B = Jiy K°

¥ Prob: 204 %

+

¥
i

Sideband subtracted,

acceptance corrected projections

Full Likelihood Fit is simultaneous

in angular variables

Can’t see correlations in these projections

Colin Gay, Yale University



By Amplitudes vs. BaBar/Belle

1CDF Run Il Preliminary L~260 pl;f1
5 B B‘1 — J"\P’ K*u — CDF Run I
<
- I []Babar
S I [[]Belle
c i
o
o L
E
0
" 1o contour
_1 I ] I I ] I I ] I ] I I ] I I ] I I
-1 0 1

Real Axis
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Fit Parameters

Simultaneously fit angular, lifetime and mass distributions
convoluted with resolution functions (x scale factors) and
detector acceptance

- Signal - Background
Mg A (slope of background in mass)
S, (covscale factor) S, (cov scale factor)
f. (signal fraction) f_,7_(non-prompt negative tail)
7, (or1/T..) f.,z_(positive exponential)
r,(or AT'/T...) f..,z., (long-lived positive tail)
S, (cov scale factor) (remainder of background is prompt)
Ay, AL A, S, (covscale factor)
B,.B,. B,

Brookhaven, Nov 10, 2004 Colin Gay, Yale University



Extra check: B+ Lifetime

CDF Run Il Preliminary

= + +
3_1“4—_ B —}J."'HJK N 3300 —«data
o = .
. L B ct(Sig)
E 10 3 ct(Bkg,,)
5 I — ct(Bkg )
2 10°L- :
TE Fit prob: 44.2%
o [
S C

10 3

S

-0.1 0.0 0.1 0.2 0.3

ct,cm

cDF Run 11: 7, =1.660+0.033 ps*
pDG: 7, =1.671+0.018 ps™
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B, Results

« Perform two fits
1. Unconstrained: Fit data as described

2. Constrained: Invoke SM constraint I', =5 (", +1' ) =T,
(Expected true to —1%)

Since 7, =1.5410.014 ps

set 1 2
- 2% _15440.021ps
I T +t7T,

S
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2

candidates per 5.0 MeV/c

Mass and Lifetime Projections (Bs)

CDF Run Il Preliminary

Lumi = 258+15 pb ™

B. > Jly ¢

60~ 203115 sig.
- candidate
50 Fit prob: 93.4%

40

30

20

10

B m(sig)

(LpKK) mass, GeV/c’

— Unconstrained Fit

CDF Run Il Preliminary

Lumi = 258+15 pb

-« data

1Sig,,

- SlgLight
SigHﬁw
Bkg Long-lived

— BKJ ghont-lived

Fit prob: 26.4%

1]

r, =1.05'7. +0.02ps
7, =2.077 5 £0.03ps

§_1u’§— B. > Jiy ¢
%’L ;
ﬂ 10 g—
AT, =0.47'25, +0.01 ps*
AT
* =0.65'55 +0.01

S

CP-odd fraction () — 22%

Brookhaven, Nov 10, 2004

0.2 0.3

ct, cm
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Angular Projection (B,)

COF Run Il Praliminary L-z60ph !
B_ — Jhyip 1 Prob: TEE%

Pt

cosE

COF Runll Fradirminary L—CEIIFIJ-‘

B. — Jipd +* Prob: 13.6%

cos'l

Brookhaven, Nov 10, 2004

COF Fun Il Praliminary L-Ze0ph”
B, — Jiph ~Prob 28 %

bt

Sideband subtracted,

acceptance corrected projections

Full Likelihood Fit is simultaneous

in angular variables

Can’t see correlations in these projections
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By, Amplitudes vs. B,

1CDF Run Il Preliminary L~260 pb'1
B —B,
: A 7 |Bs

Imaginary Axis

i \JA

10 contour

Real Axis
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Lifetime Projection (B,)— Constrained Fit

CDF Run Il Preliminary

Lumi = 258+15 pb

—
=]

= B, — Jiy ¢

—
=

candidates per 50 um

r, =113 +0.02ps
7, =2.38'> +0.03ps

Brookhaven, Nov 10, 2004

-+ data

— BKG sport-tived

Fit prob: 37.8%

0.2 0.3
ct,cm

< SM Predicts
FS :Fd tO ~1%
- constrain in fit

Remember,

can’t see angular
separation of CP
eigenstates in
projection

AT, =0.46+0.18+.01 ps™

AT,
r

S

=0.71°% +0.01
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Any two at a time
N

Main Fitting results

By Bs Unconstrained Fit | Bs Constrained Fit | unit
Mp | 5280.2+0.8 |5366.1+0.8 5366.0 + 0.8 MeV/c?
Ag || 0.750 £ 0.017 | 0.784 + 0.039 0.783 £0.038
Ay | 0.4734+0.034 | 0.510 £ 0.082 0.539 £0.070
A, | 0.464 £0.035 | 0.354 £ 0.098 0.308 + 0.087
J || 2-86 +0.22 1.94 £ 0.36 1.91 £ 0.32
4, | 0.154+0.15
cTp | 462 £ 15 pm
cTy, 316 +48 340 +4U pm
CTH 622 —I—E’g 713 +f§; pm
CTs 419 +45 460 + 6.2 rm
Al g/l 65 ”‘5 ilr 2 %
ar. 0.47 019 0.46 1937 ps 1
Nsig | 1155 £ 39 203 £15 201 £ 15

Brookhaven, Nov 10, 2004
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Other Fitting Parameters

Parameter

B, result

B result

unit

fs

0.151 4+ 0.005

0.164 = 0.012

—1.06 = 0.89
1.65 = 0.06

—22x1.2
1.81 £ 0.12

(Gev/c?)~1

0.292 4+ 0.009
0.358 £ 0.017
1.60 = 0.06

0.318 4+ 0.023
0.385 + 0.041
1.63+0.13

0.042 + 0.014
0.145 + 0.019
0.044 = 0.006
47 =7

45 + 6

348 = 40

1.27 + 0.02

0.124 += 0.031
0.011 = 0.007
66 + 17

634 + 280
1.33 = 0.04

Brookhaven, Nov 10, 2004
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Systematics

= Alignment From high-statistics

= Lifetime Fit model B" and Jy studies
< Procedure Bias

= Cross-feed

= Detector Acceptance

= Monte Carlo - data matching
- K-mswap

= Non-resonant decays

- Background angular model

- Unequal amounts of B—B

Lifetime systematics due to effects in Silicon system that
move tracks by microns near the beam spot
:> NOT correlated with angular distributions

Any suspected problem in B, must show up 4-5 times more in B

Brookhaven, Nov 10, 2004 Colin Gay, Yale University




Systematics

By | ety pm  |Ao| |A)| |AL| arg(A)) arg(A)
Bkg. ang. model 3.9 0.009 0.006 0.006 0.01 0.01
Eff. and acc. — — — — — —
K < 7 swap — 0.002 0.002 0.002 0.01 —
Non-resonant decays — 0.007 0.001 0.004 0.07 0.04
Bkg. Ift. model 1.7 — — — — —
SVX alignment 1.0 — — — — —
Lft. bias 1.3 — — — — —
B, cross-feed — — — — — —
Total 4.6 0.012 0.006 0.007 0.07 0.04
B, | ctp, pm  AL/T'  |Ao| |A)| JAL| arg(A))
Bkg. ang. model 3.7 0.007 0.007 0.013 0.003 0.03
Eff. and acc. — — — — — —
Unequal # B,, B, — — — — — —
Bkg. Ift. model 1.7 — — — — —
SVX alignment 1.0 — — — — —
Lft. bias 1.3 — — — — —
B, cross-feed 5.0 0.008 — 0.003 0.001 —
Total 6.7 0.011 0.007 0.013 0.003 0.03

Brookhaven, Nov 10, 2004
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Cross Check: B, Fit

- Bd sample is —4 times as large as Bs
<Fit Bd sample with Bs fit function
-Split sample into 4 subsamples of size — Bs sample size

Fit AT/T(%) | erp(pm)

Full sample one c7 — 461 + 15
Full sample 1454+ 12.1 | 444 4+ 21

1st sub sample 13.7£27.9 | 422 £ 34
2nd sub sample | 25.1 +22.3 | 437 £ 39
3rd sub sample 26.1 +23.0 | 437 + 50
4th sub sample | —7.6 4+ 27.6 | 475 £ 41

= Note: This is not a measurement of AL, /T,

Brookhaven, Nov 10, 2004 Colin Gay, Yale University



Cross Check: B, and B4 CP odd fraction

B, Decay Distributions

1

107"

102

VAN

Fractions at t=0
depend only upon
Jhy¢o Amplitudes

CP-even

Slopes 'depend upon

all decay modes CP-odd

e T
Qo
o
o

0.1 0.15
ct {cm)

Fit to amplitudes ONLY, using
different minimum lifetime cuts.

Clear CP odd fraction increase
suggests relative large lifetime
difference on the two components

Angular distribution is saying the
same thing as the lifetime
iInformation

Brookhaven, Nov 10, 2004

B, CP-odd fraction

Cut (um) | Fitted (%) | Predicted (%)
>0 20.1 + 9.0 --20.1--
>150 | 24.2 +10.3 24.1
>300 | 29.6 +12.7 28.6
>450 | 38.7 +£11.6 33.6
By CP-odd fraction
Cut (um) Fitted (%)
>0 21.6 +4.4 W
©
>150 23.0 + 3.6 D
~+
)
>300 23.0 + 4.0 O
7))
~t
>450 23.6 +£4.9 2
~+

Colin Gay, Yale University




Prob(0), Prob(SM)

Performed 10,000 Toy MC fits to estimate
the probability of a fluctuation

Input AI'T =0 Input AI/T = 0.12 (SM prediction)
Unconstrained Fit - Unconstrained Fit

- 1/315 give AI'T > 0.65 = 1/84 give AI'l' > 0.65
Constrained Fit . Constrained Fit

- 1/718 give AT’ > 0.71 . 1/204 give AI'/T > 0.71

= Note: These answer the question:
«If true value = X, what is the chance to see our measurement
= Not the same as asking:
«If true value=our measurement, what is the chance of measuring X

Brookhaven, Nov 10, 2004 Colin Gay, Yale University



oy = fr +f 7, = =

Other Measures: B, “lifetime” meaning

When a significant AI' exists,
lifetime measurements are

sample composition dependent
=fr +f,7,
where f = fraction of light state

Measured lifetime is 7 ..

E.g. B, lifetime measured in
semileptonic decays

2 2

1 1+ (%)2

T tTTy

La1-(3)

= With the constraint T =T, (HQE says equal to 1%)

‘Bs Semileptonic Decay Distributions ‘

1

10"

-
=]
Ry

e TTT]

Fractions at t=0
are equal

CP-even

0.05 0.1
ct (cm)

0.15

| B, (1)) =5 (I B )+ By (1))
=" but T, =T,

1+(40)?
TsL =74 (i )2 > Ty
1-(4r)

TsL =1.46+0.07 Unphysical value ==>
T, —154+0.014 most likely AT'/T =0

Brookhaven, Nov 10, 2004
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Comparisons

Exp Sample Result AT T
DELPHI D/I"'v,X 74 =(1.42£0.14)ps
OTHERS D/ I"'v,X 74 =(1.46£0.07)ps
L3 Incl. b

DELPHI D, hadron Topona = (1.46+0.07) ps

4+—Derived

ALEPH  gpX BR(B™™ — DV*D") = 23%%
ALEPH  gpX r, . =(L27+0.34)ps
COFI  Jlyp 1, =(134+0.23)ps

7, = (L1375 £0.02) ps

CDF Il Jlyp 0.71:0%
7, =(2.3870% +0.03) ps \"'28
Measured

Brookhaven, Nov 10, 2004 Colin Gay, Yale University



Semileptonic Decays

(I'vX |H |BSH>:%<I VX |H(IB)+|B,)) = <| vX|H|B,)
1

(I'vX|H[B!) = <|vx\H(|B>—|B>) <|vx\H|B>

So partial widths are the same

Brookhaven, Nov 10, 2004 Colin Gay, Yale University



Comparison to Current Data

w 1
< os| A/C
< AT )2
0.6 |- \ 1 1+ (f)
7 fsL = I',1—(4C 2
04| s _(f)
0.2 |- ‘\
| HFAG |
| I .J|:':...|...|...|...
0 1.1 1.6 17 1.8 19 2
/T (ps)

= Indication that mean B lifetime is actually lower than B

iz0.951 + 0.038 (HFAG 2004, single lifetime) dominated by SL mode
Ty

< Our measurement consistent with current knowledge
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Unitarity Triangle

1

& 95% CL

0.8~ Am, £k

/ *(based on constrained
06 gin2B fit, toy MC estimate +
Gaussian theory error)

AT,

=3.7'7:x10°° Am, = 125igg pS'l (But car_eful with
Am, conversion factor!)

(B Physics at the Tevatron Report value) o 1 0
(Beneke, et al hep-ph/9808385 NLO analysis) Current Limit Ams >14.9 PS (95 /OC'L')
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= Using:




New BaBar Hint: Penguins

4 2
w

B % v ‘p[
6% - d,u N l\/tj
o : W FJJ V 2 Vt52

bi§’ vtb t Vt; ‘K[S AN Well measured

d.0 !
Br(B— p,0+y)=06+03+0.1x10"° ——> \\;—td <0.19 (90% C.L )

ts
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Unitarity Triangle

1

£ 95% CL

0.8— Am / ek
0.6 sin2p

0.4':

gl
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Conclusions

We need more data!

Combination of amplitude and lifetime analysis very
powerful tool

B, — J/wK" amplitudes measured with precision
comparable to BaBar/Belle and agree well

B, lifetime agrees with PDG 462+16 xzm

~200 B, —» J /y@ show evidence of two lifetime components

AI'=0 ruled out at 1 in 700 odds (with I', =I'; constraint)
« First measurement of lifetime difference

< 1/200 odds that SM central value (0.12) gives our
measurement

AT, =0.46+0.18+.01 ps™ AFFS =0.71°% +0.01

S
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