Recent B Physics Results
from CDF

Tomonobu Tomura
(University of Tsukuba)

2010/09/01 cpv from b factories to tevatron and lhcb



i Outline

sUpdated Measurement
of the CP Violating
Phase g.in B, —> J/v ¢

= and others




= Proton-antiproton collisions at sqrt(s) = 1.96 TeV

= Tevatron is performing really well

= Peak luminosity: ~ 4.0x10% cm st
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i Luminosity

Luminosity (pb'1)
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http://www-cdfonline.fnal.gov/ops/opshelp/stores/grand_summary/lumi.eps
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i B Production at Tevatron

y
A

Flavor Creation {annihilation) Flavor Creation q Flavor Excitation E Giluon Splitting E
{olson fimion)

BB B JBxprx, A,
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= Tevatron is a source of all 5
hadron species

« B,8B,8B,B,and /1,

u

s 0,=29.4+0.6+6.2 ub (|n|<1)
(CDF)

= Huge cross sections compared to
the B-factories, but
proportionally large backgrounds

as well
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i Triggers for B Physics

Di-Muon Mass | CDF Preliminary: ~360pb™

=z ;
° Jhy: 2.7M j'ralg_g@m:
sl

Rare B

Since o(bb) << o(pp), events have to be

selected with specific triggers. w0l RSy 100K Gpsion
= Trigger requirements: large bandwidth, w«j[“‘**%\_h
background suppression, dead-time-less 3
= Single-/Di-lepton : J/i modes .
= High p;lepton or two leptons with lower 10
p T ° 2 ° : Di-Muor:?ﬂass(Ga\j)E
= Lepton + displaced track : semileptonic
sample Primary
= pAelu) >4 GeVlc VErtEX

= pATrk) > 2 GeV/c
= 120 um < dO(Trk) <1 mm
= Two displace tracks : hadronic sample
= pATrk) > 2 GeV/c
= 120 pum < dO(Trk) <1 mm
= Zp,;>55GeV/c
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http://www-cdf.fnal.gov/physics/new/bottom/040901.PR_dimuon/mumu_si.eps

CKM Matrix and
Unitarity Triangles

7 7 r Lo 1y 3 .
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Vo Vie Vo A= (1- %AQ)(pHn)] ~ANy %A)\‘l[l ~p+in)] 1- %Ah‘*
Unlta:nty ""Tud "'!.-Tu*b + ‘}d ‘TC}E) + I""’}d ‘Ft:{) =0 "f-:r. s L:b + I'j:*.q P:g; + I;ﬁ I;i; = ()
Relations
(pm) - :islm .
. : % « () 8" ch
Unitarity |Y.V Vi Vi 22 |V | 6= — O

= Small CP violation phase S,

accessible in B, » J/y ¢ decays
8

(0,0) (1,0)
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i Neutral B, System

= Time evolution of B, flavor eigenstates described by Schrodinger
equation:

d (1BJ)\ _ (vr_ & |BY(t)) N Y
i (\Bﬁ{m) - (m-5r) (\BE(H}) @ @
— mass eigenstates: | B“I

= Diagonalize mass (M) and decay (/) matrices
nstates: B!
BY)=p|B.)-qlB)) |BY)=p[B))+q|B)

= Flavor eigenstates differ from mass eigenstates and mass eigenvalues are
also different: Am_.= m, - m, = 2| M,,| b w Vi =

— B, oscillates with frequency Am,
premsely measured by

0 | =0
u,c.t I
= CDF Am,= 17.77 + 0.12 ps! Bﬁ I I |BJ’=
= D@ Am, = 18.56 + 0.87 ps Y. W
= Mass eigenstates have different decay Wldths

AT =T, T, =~ 2 Jcosg  where @™ =argl—2)~ 4x10°
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CP Violation iIn
i B. — J v ¢ Decays

Analogously to the neutral £° system, CP violation in B, system is
accessible through interference of decays with and without mixing:

AV =arg -V NN)~ 002 B = ae Bg\—" e
Dominant contrlbutlon Vua Ve Vo, \ =0 // N\ —0//

f k Ved Ves Ve B BS

rom tOp quar 7 I/qu lrﬂ) = sin(2p) = sin(2p,)

\ Lfd
S
. t,c,u ) 2

) - -

N;‘Y 4+ S
W e
b - — - - - —
t,c,u b C
?
N New physics particles?
= CP violation phase g, in SM is predicted to be very small, O(1?)

= New physics particles running in the mixing diagram may enhance f,

= large S, — clear indication of New Physics!
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i B. — J v ¢ Decays

|
| /W rest frame o
( rest frame

2010/09/01

P 1

) | . Three decay angles 5 =6, 4,v)
v |

= Measurements:
= B, lifetime
= B,and B, decay width

difference AT,

= CP violating phase g,

= Three different angular
momentum final states:
= [=0,2 —> CP even
= Short lived or light 5,
= /=1 —> CP odd
= Long lived or heavy B,

describe directions of final
decay products: ptuK*K-
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Transversity Basis

= Use “tansversity basis” in which the vector boson
polarizations w.r.t. direction of motion are either

= Transverse (L perpendicular to each other) — CP odd
= Transverse (|| parallel to each other) — CP even
= Longitudinal (0) — CP even

= Corresponding amplitudes: A,, A, and A,
(A. S. Dighe er al., Phys. Lett. B369, 144 (1996))

=
L} T | e KHK>
0
|B7> A, }/
|1B%>
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= B, — Jy ¢decay rate as a

d*P(t, p) , function of time, ,
Tedp .~ MAlTRA@) + 41 i}wmtlal B, flavor
)+ [A [ ALy f4(P) Time dependence terms

+ |AL|*T_fs(p
+ [Ao|[Ay] cos(d) )75 f5(7) Angular dependence terms

+ |Ao|[AL Vi f6(p), .
Terms with g, dep@

T.=¢™" X [cosh(ATt/2) sinh(AT't/2)
terms with 4/m, dependence present

?bm (Am, %7 if initial state of B meson (B vs anti-5)
Up =+t x [sin(0, — dy) cos(Am,t Is determined (flavor tagged)

- cos((h—cﬁ” cos(20 \sin( Amt) S = .31]'0'( A (U] 4*((”)
(28 sinh(AT't/2)] Strong phases: . AL
g f 01 = Arg(AL(0)A45(0))

Vi =+e x [sin(0) ) cos(Amst) L
= ldentification of B flavor at

— cos(d sin( Amt) ’ :
, R production (flavor tagging) —
£ cos(0r sinh(AL'/2)]. better sensitivity to £,
i 13
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Previous Result

L el
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DO 2.8 fb ', with preliminary systematics
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Both CDF and DO showed —1.5c deviations
from SM In the same direction

Combined result shows 2.1c deviation from

SM expectation
0.6 CDF _RunliPrel. 2.8 ™'+ D@ 281
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2,047 99% CL 728
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O s
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http://tevbwg.fnal.gov/results/Summer2009_betas/

i Analysis Components

= Multi-dimensional likelihood fit
f,P(m|o,,)PLt 5,£|D,0)P(c,) R(D)

COF Run Il Preliminary, L= 5.2 fb ’

N EDFRun Il preliminary L =5.21b" ;g ::h ;2- ::,b c 20 CODF Run Il Preliminary L=52f"
;;822 y 5 0S(_:DF Run Il Preliminary - L-521b Eﬁw gﬁl Lt ot :I-.Jr % 15l Sepew 1122010
Y o} B0E o T el 3 | .
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_T‘é :{;: T 1 e P S [ : ; 14 2o 5 g_o.r’f‘ﬁu% +'+'
S L1 1 LT i s
o 5'32 s.lh\q:ass(J;-; ) [G:;!jc?] N (JMKK? ?cm] EMM -1
' ] g 00 02 04 06 08 1.0
MaSS Decay_tlme ol T OST Piedlcted Dilution
. .. . s
Discriminates Determines Angles ' D f‘gg“.“g
i - At etermines
signal against Ilfetlm(nT of each Separates CP-even from ..o o il Be
background mass eigenstate CP-odd final states

state
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i Signal Reconstruction

s Reconstruct BY — J/y fin 5.2 tb-! of data from sample
selected by di-muon trigger

= Combine kinematic variables with particle ID information (dE/dX,
TOF) in neural network to discriminate signal from background
= Yield of ~6500 signal B, events with S/~ 1 (compared to ~3150

in 2.8 fb'l) CDF Run Il preliminary L =5.21b’
CDF Run Il Preliminary  L=5.2 b 900

—— Signal
—— Background

—_
(@]
™

Candidates per 0.02

—
o
~
f

4
++++

t 4
TS
O et
'\_H{r.ri’\.,\‘........u IR B B B PR | T |
1.0 05 0.0 0.5 1.0 5.36 54 5.44
Network output Mass(Jhp q)) [GEV/CE]
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i Flavor Tagging

= At Tevatron, b6 quarks mainly produced in pairs of bottom
anti-bottom o
— flavor of the B meson at production inferred with:

= Opposite Side Tagger (OST)
= Exploits decay products of other /-hadron in the event

= Same Side Kaon Tagger (SSKT) it -
= Exploits correlations with particles gy Sameside
produced in fragmentation m
= Output of flavor tagger K-
= Flavor decision ¢
(b-quark or anti-b6-quark) Kt

= Probability thatthe ——
decision is correct: ~ “ppositeside T
P= (1 + Dilution) / 2

lepton

2010/09/01 cpv from b factories to tevatron and lhcb 17



Opposite Side Tagging
i Calibration and Performance

CDF Il Preliminary, L =5.2 b

% 14000}51 1920 +/- 388 SignaI+Events
OST combines opposite side % 12000,
lepton and jet charge 9 10000/
information in a NN S 000,
= Initially calibrated using a £ oo
sample of inclusive 4000t
semileptonic B decays 2000,
= Predicts tagging probability "5 525 530 535 540
on event_by_event baS|S Jy K* invariant mass [GeV/cZ]
- Re—callbrated US”’]g ~52000 -5 2'0iC|;1::I::t: Preliminary L=52f" -5 2'OiCZVF:::t: Preliminary L=52f"
B - J/W K decays % 1_5§_ Slope = 0.93+0.09 % 1_5; Slope = 1.12+0.10
= OST efficiency = B o B
94.2 + 0.4%, § . g
OST dilution = =% =
11.5+ 0.2% 3 oo S 0o
(correct tag probability 05 05|
~56%) _1_8;”‘\”‘\”.\‘”|.,‘ _1_85‘”|.H\...\‘..|H.
= Total tagging power = 1.2% © %% 08T predicted Dilution %% 08T Predicted Dilution
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Same Side Tagging

i Calibration

1 1 = - - _
Psig(ct|loe,. & = Ep - Ep, D) = [:e_t/r'r (1 4+ £AD - c'.(:ls(&-rn.st}}] @ Glet|loe) -elct|oe)

Event-by-event predicted dilution based on simulation

Calibrated with 5.2 fb-1 of data

Simultaneously measuring the B,
mixing frequency 4m,_ and the
dilution scale factor A

= [D: event-by-event predicted dilution
= ¢&: tagging decision = +1, -1, 0
for B, B, and un-tagged events

Fully reconstructed B, decays
selected bv displaced track trigger
S

Decay Channel

B! - D;n%, D; — ¢ | 5613 £ 75
B - D 7t D7 - K*K~| 2761 +53
B? - Dynt, Dy — (3m)7| 2652+ 52
B? — D7 (3m)", Dy — ¢n | 1852443
| Sum [12877 £ 113|

Bl = D.nt,D.—on,0— K K (+cc)

Candidates per 3 MeV/c®

400
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0

CDF Run 2 Preliminary, L = 5.2 fb'

i

—

— Data

— Fit Function
—B,—=D,m
—B, =D, K

— Comb. Backgr.
—B—=D.X

S =5813+75

B =1070+ 33
S/B=525+017
SMNS+B=68.86+0.70

T '

<

id
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Same Side Tagging
i Performance

= B_oscillation frequency measured

Ams = (17.7940.07) ps~" (statistical error only)

In good agreement with the published CDF measurement with 1 fb-!

CDF Run 2 Preliminary, L =5.2 f5"

(Phys. Rev. Lett. 97, 242003 (2006), 50

Phys. Rev. Lett. 97, 062003 (2006))

Amg = 17.77 £0.10 (stat) £0.07 (syst) ps™* 15[

Amplitude

r —— Amplitude A

------------ Sensitivity: 37.0 ps™

= used as external constraint
In B, measurement

= Dilution scale factor (amplitude)
In good agreement with 1:

A=0.94+0.15 (stat.) £ 0.13 (syst.)

= Largest systematic uncertainty from
decay time resolution modeling

= Total SSKT tagging power:
E.AQDQ — (3.2 T 1.4) %.

2010/09/01

g

cpv from b factories to tevatron and lhcb

10 20 30
Mixing Frequency in ps™
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i Detector Angular Efficiency

= CP-even and CP-odd final states have different angular distributions

— use angles p = (6, ¢, y) to statistically separate CP-even and CP-
odd components

= Detector acceptance distorts the angular
distributions
— determine 3D angular efficiency function from simulation and
account for this effect in the fit

CDF Simulation of Detector Angular Sculpting

CDF Run Il Preliminary L= 5.2fb”

@ 0057 0.05 3 ; 006 =
2 0.045 ] cos(6) o 00453 cos(y) E oide .¢;
ooy e | R g 1 8 o
& 005 $§ 00353 T ooas
3 0.03 3 0033 § 0.03
E 0025 B 00253 2 o028
-g 0.023 3 0.023 = ooz
] - E E
g o.ma—g g Qms—; g oos
5 001 2 oo w5001
E G.DDE—E E C"DDE—; E 0.005
= - . . o3 . . . g T g o
SR TR W UE T DY DA DE CUE dOF 08 0@ w02z 0 02 04 068 08 ) £
cos(f) ! ' cos{w) = & [rad]
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B, Lifetime and
i Decay Width Difference

= Assuming no CP violation (S, = 0) obtain most

precise measurements of lifetime 7. and decay
width difference A7

CDF Run Il Preliminary L=5.21fb"

= = . D ata - signal regian
= B
ED: 103% CP-even (B/J9"t) and CP-odd (Beaw)
8 el components have different lifetimes
= — A, #0
3 10F

'E ; compared to PDG 2009 averages:

02 01 0 0.1

?;tg (qu;KKgfcm] 7, = 147270924 156 PS
Al,= 0.062%0.034 / .- ps?

7s = 1.53 £ 0.025 (stat.) 40.012 (syst.) ps

AT' = 0.075=+0.035 (stat.) & 0.01 (syst.) ps~*

2U1U/UY/UL Cpv Trom p 1actories to tevatron and lhcb 22



Polarization Amplitudes

= Most precise

Entries per 012 rad

:

200F
100F

9

Signal fit
projections

g8

:

= [hin
Mo + k]
X T X S T R 1

cos(y)

2010/09/01

COF Runll Preliminary, L = 5.2 fb

A(0)F = 02310014 (stat) = 0.015 (syst.

measurement of A0 = 0.524£0.013 (stat) £ 0.015 (syst.)
polarization amplitudes

0, = 2952064 (stat) = 0.07 (svst.).

CODF Runll Preliminary, L=5.2 fb

Em‘ Y Em‘ R E?':":" Y
= goof; — g0 — 9 e00 —_
L= [=] (=]
o BO0F o BO0F o BOOE
(=8 [N o
B aoof + £ MW & mamﬁm
£ + £ } E
w300k w a0k w 300k
200F + 200 =0k
100k 1oof 100k
L e 1 0 q ] T %
oosiwl cosi & ]
B aoof — Dan B soof — Db
X ook — F 9 700k — F
(=] [=]
o o
8505 TRt g0 Background
E 4001 L‘EIJ 400 . . .
0} 00} fit projections
s 00k
100 100
—ar—sr—7os q % | 2
cos(H) L
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i S-wave Contamination

CDF Run Il Preliminary 3.8 fb"

Potential contamination of B, > Jy ¢ % 2500¢
signal by: > i f T
= B.— Jy KK(KKnon-resonant) and B, <= 2000} combnalonal background
N Jw P where KKand P are Swave N A iremeniruces 8
states Qo 1500:_
Predicted up to 15% contamination of & :
total sample (~6% of signal) could g [
bias towards SM value of g, g 1000¢
o 45005 CDFRunIIPreIlmlnary L=38f" 8 i
% 4000} i‘s‘?ﬁi'iéiaut . 500[
= 35000 - misraconsiicied B [ |
EJ_SOOO% : oy | r:'-: Jn:.:::'I::---E-'.':"E‘" ;"“-“." ‘-
gasoo, + 03700 1.05
g 2000+ o . g
2 1500} = Invariant KK mass (above) K'K Mass (GeV/c)
© 1000 = Combinatorial background from 5, sidebands
502; e s 5O reflections modelled from MC
> ko M:S:‘)Gevﬁcif = Fractions fixed from B, mass fit (left)
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Inclusion of
i Swave KK Component

S_Wave KK Component has been CDF Run I Preliminary L=52 fb1

added to full-angular, time-
dependent likelihood fit.

Both # and non-resonant KK are

considered flat in mass within the
small selection window, ¢ meson

mass is modeled by asymmetric,

relativistic Breit-Wigner.

Jv KK (f0) is pure CP odd state
KK mass is not a fit parameter

95% CL

68% CL

2 Alog (L)

= I\J W A~ 01 OO NN 0 O
IIIIII|IIII L LR LI

The fitted fraction of KK S~wave

contamination in the signal is: m |
< 6.7% at the 95% CL (900 0.02 0.04 006 008 0.10

S-wave fraction

2010/09/01 cpv from b factories to tevatron and lhcb 25



CP Violating Phase f.
In Tagged B, —> J v ¢ Decays

pseudo experiment 1.4 fb!

Without the S-wave, the likelihood function 0.8¢
IS symmetric under the transformation ~ 9 E:
26, = T —28, AT — —AT &4 /.
r'5” o *_}Tr—ﬂ'”. 0] — T—0] =] []2: ' -
Study expected effect of tagging using _0.0F
pseudo-experiments : I' o
= Improvement of parameter resolution is small ~ -0.2[ ' ¢ J .
due to limited tagging power {/
= &[® ~ 4.5% compared to B-factories ~30% -0.4r "/ |/
= However, B, — -fA;no longer a symmetry -0.6F '
> 4-fold amblgwty reduced to 2-fold L N/ ]
ambiguity 08— L0
= Adding the Swave “slightly” breaks the -2 0 2
symmetry due to asymmetric ¢ mass shape 2B_(rad)
=  Symmetry still valid with good 2Alog(L) = 2.3 un-tagged

approximation... 2Alog(L) = 6.0 — tagged

2010/09/01 cpv from b factories to tevatron and lhcb 26



New CDF Measurement of g,

P-value for SM point: 44% CDF Run Il Preliminary L =521fb'
(—0.8c deviation) ~ 18; 95% CL
CDF Run Il Preliminary L =5.2f0" = 16 68% CL
i | o 14¢L —— SM prediction
0.6 —— 95% CL § - -
[ — 68% CL g 12}
04:_ —— SM prediction 103
o | 6
L, 0.0 s 4
< 7 | ; |
o0 (C 2 FARY
i ! ¢ ] S R I
-0 4] | -1 0 1
4 B, (rad)
. T 68% CL: [0.0, 0.5] U [1.1, 1.5]
1 0 1 95% CL: [-0.1, 0.7] U [0.9, n/2]
B, (rad) U [-n/2, -1.5]
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i Other New Results

0 BSO—)J/WKSO
= CP eigenstate, lifetime measures t(B,¢aw)

= Can be used to extract CKM angle y
(R. Fleischer, Eur. Phys. J. C10, 299 (1999))

s B> J/yKO
= Admixture of CP final states. Estimate penguin contribution to J/y ¢
= A large sample can be used to measure sin(24,) as a complementary

mode to Bl—>JVy ¢

= Procedure
= Reconstruct the signal modes in B2 and 5° samples from 6 fb! of

CDF di-muon triggered data
= Apply binned likelihood fits to mass distributions to extract signal
yield fractions between B2 and A° modes

= Finally, measure 7, BR(8—JJ/wK"° ) / 1, BR(E°— /KO )

2010/09/01 cpv from b factories to tevatron and lhcb 28



First Observation of
BO—J/wK? and B 0—>J/w/(k 0

candidates per 3 MeVi/c?

CDF Run Il Preliminary, 5.9 fb '

— data

— total fit

I &° —» Jiy K, signal
- B, — Jly K signal
[ | comb. bkg.

I part. recon. bkg.

) 5.4 5.5
Jhy K mass (GeV/c”)

/_/\

b

Yields: B.°- 64 £ 14, B%: 5954 £ 79

BR(B, — Jiy K) = (3.5 £ 0.6 (stat.) £ 0.4
(syst.) £ 0.4 (frag.) * 0.4 (PDG)). 105

71.20 significance w.r.t. null hypothesis

~

S

2010/09/01

a0 COF Fun || praliminary, 5.9 fb '

— dam
— total fit
B EF - diyr K sigral
| R e K signal
B— iy
coamb. beg.
- pa. recon. B

52 53 5.4
Jiy K T mass (GeV/c?)

Yields: B,% 151 % 25, B% 9530 £ 110

BR(B, — Jiy K) = (8.3 £ 1.2 (stat.) £ 3.3
(syst.) £ 1.0 (frag.) % 0.4 (PDG)) . 105

8o significance w.r.t. null hypothesis
./

~
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i Summary

Tevatron is operating well. Better than ever!
= CDF is ready to run for FY2011. |Ldt~ 12 fb! is expected.
= Possibly Run 11l (2012~2014). ~ 16 fb1?

= Successful application of multivariate analysis techniques, even
for B physics.

= No signs of physics beyond SM? But search continues actively.
= S, analysis is now consistent with SM within ~1c.

= Stay tuned for interesting results from CDF in the near future!

= Search for new physics in Bs mixing at CDF has potential to
observe/exclude wide range of non-SM mixing phase values
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Backup Slides
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Systematic Uncertainties

Systematic AT e, |A)(0)2 |A(0)* oL
Signal efficiency:

Parameterisation 0.0024 0.96 0.0076 0.008 0.016

MC reweighting 0.0008 0.94 0.0129 0.0129 0.022
Signal mass model 0.0013 0.26 0.0009 0.0011 0.009
Background mass model 0.0009 1.4 00004 0.0005 0.004
Resolution model 0.0004 0.69 0.0002 0.0003 0.022
Background lifetime model 0.0036 2.0 0.0007 0.0011 0.058
Background angular distribution:

Parameterisation 0.0002 0.02 0.0001 0.0001 0.001

o(ecr) correlation 0.0002 0.14 0.0007  0.0007 0.006

Non-factorisation 0.0001 0.06 0.0004 0.0004 0.003
BY — Jiy:K* crossfeed 0.0014 0.24 0.0007 0.0010 0.006
SVX alignment 0.0006 2.0 0.0001 0.0002 0.002
Mass error 0.0001 0.58 0.0004 0.0004 0.002
CT error 0.0012 0.17 0.0005 0.0007 0.013
Pull bias 0.0028 0.0013  0.0021
Totals 0.01 3.6 0.015 0.015 0.07
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Dilution Scale Factor
Systematic Uncertainties

Modification |Systematic Uncertainty

Proper decay time resolution scaling (0.11
Resolution model |0.06
Cabibbo reflection [0.03

Cabibbo fraction [negligible

Mass window |negligible

Selection of upper side band |[negligible

Ay template |negligible

AT /T |negligible

Mean Lifetime [negligible

Trigger Composition |negligible

Signal Mass Model |negligible

Total|0.13

2010/09/01 cpv from b factories to tevatron and lhcb 33




i Non-Gaussian Regime

= Pseudo-experiments show that we are still

o -1
not in perfect Gaussian regime CDF Run Il Preliminary L =521b

— quote confidence regions instead of 1 b —68% CL
point estimates d AN 95% CL
= Inideal case (high statistics, Gaussian —

likelihood), to get the 2D 68% (95%) C.L.
regions, take a slice through profiled I -

.....

likelihood at 2.3 (6.0) units up from minimum 101

.....
........

= In this analysis integrated likelihood ratio -
distribution (black histogram) deviates from '
the ideal x 2 distribution (green continuous
curve)

= Using pseudo-experiments establish a “map” 102}
between Confidence Level and 2Alog(L) i
= All nuisance parameters are randomly varied

within +5c from their best fit values and L . .
maps of CL vs 2Alog(L) re-derived 0 5 10 15

= To establish final confidence regions use 2AIn(Lp)
most conservative case

.........
Ry
_________
.........

fffff

________
i

- non-Gaussian errors
| randomized plisance
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Comparison Between
i Different Data Periods

Divide 5.2 fb-1 sample in three sub-samples corresponding to three public
releases:

= 0~ 1.4 fb?! (initial result released at the end of 2007,
Phys. Rev. Lett. 100, 161802 (2008))

= 1.4~ 2.8fb?! (added for 2008 ICHEP update)
= 2.8 ~5.2fb?! (added for this update)
= Previous results reproduced with updated analysis

= Clearly, improved agreement with the SM expectation comes from the second
half of data (2.8 ~ 5 2 fb-1)

0.6F — 59 . 0.6-— — 599
i — 230 ] [ — 230
0.4 SM prediction 0.4- —— SM prediction
= 0.2
B |
5 e R S
-0.2} ; :
0.4 u -0.4F :
04 Data 018" “*[' Data1.35-2.81b" Data 2.8-5.2 fo'”
0.6 Save not included S-wave not included ‘ AL e tinddes
~t : C. . h 1y
P R R R EE S (B S PR T LA TR I - _-I 0 -I
-1 0 -1 0 1
B, (rad) B (rad) P (rad)
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i B, Sensitivity

1, CDF only

o
(o4

o
)

8 fbt
6 fbt

o
=

-
N

Probability of 56 observation

04 05 06 0.7 08
B, (radians)
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CP Asymmetry @
i in Semileptonic B Decays

CDF Run Il Preliminary, L= 1.6 fb™

[] 16 fb_l Of data 3 10 Y-oprcr'ection

3 - PIg ?ggaﬁ[)%ﬁgﬁﬂﬁ 24

N ASL = (0.0080 + 5 B 5 (251952 +/- 1260)
0.0090 (stat) * K

0.0068 (syst)

—
o
o

BP %4444? +/- 1834]

CC [190369 +/- 2493]

(8]

Number of Events
(e)] (0s]
o _ o

= A% = 0.020 + ®
0.021 (stat) + 20
0.016 (syst) + )
0.009 (inputs) 0 20 40 o0

dy/o(d,)
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