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Outline

e Introduction
> B physics at the Tevatron
> Detectors & datasets
e Physics with (semi)leptonic final states
> B—~J/vd
<> Dimuon £P asymmetry
<> Rare decays: B, -y, 'y
e Physics with hadronic final states
<> A bit of history
> B->D%K
> Charmless two-body decays (b—>uwud, uus, sss)
> CP asymmetry in D9 - n'n

e A bit more on prospects
e Conclusion
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B Physics at the Tevatron

Production is by strong interaction:

g
q b

Flavor Creation (annihilation)

Gluon Splitting

Flavor Creation (gluon fusion) Flavor Excltatlon

Pros C'ans'
e Large cross-section e Large inelastic background
> ~3-5 ubarn “reconstructable” > Triggering and reconstruction
> At 2x10%2cm2s-! = ~800Hz of are challenging
reconstructable BB!! > Modes with 7%’s are tough
e All B species produced e Reconstruct a B hadron,~20-
> B,,By,B.,B., ... 40% chance 2" B is within

detector acceptance

e p;spectrum relatively soft

- Typical p{B)~10-15 GeV for
reconstructed B’s (fy= 2-3)

e CP symmetric initial state
> Equal numbers of q and q
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CDF silicon detctor installation

Detectors

e Both detectors
> silicon microvertex detectors
> axial solenoid

> central tracking

> high rate trigger/DAQ system
< calorimeter & muon systems

S/ > Excellent electron & muon ID
<> Excellent tracking acceptance

| e CDF
A > Silicon vertex trigger

> Particle ID (TOF and dE/dx)
> Excellent mass resolution

|\x N \

D@ fiber tracker installation
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Luminosity (pb'1)

Datasets

e Tevatron performing well
> Delivering 2.5 fb'!/year

6000

2000

e Run Il total: 10 fb-1delivered

> analyze 75-80% of delivered
> Show 1-6 fb-! results today

Initial Luminosity (x 10°° cm2s™)
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3.5-4x10%2 cm—2 s
e 6-8 interactions per crossing

e Reduced efficiency for flavor
physics at high £; .,

e Peak L.

inst
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Tevatron run extension?

20.0
18.0 1 oAats —
Oct 2011, 12 fb! delivered
— Delivered /
16.0 elivere /,.....
—=Projected Delivered ]

_— now 10 fb-! delivered /
a /
< /|

12.0 .
P /"
i /
0 100 e
=
g 8.0 +— . : ‘/J Three year extension:
W Currently integrating about 2.5 fb! / );‘b-‘ deli d .

per year. Projection assumes no major | | 18-19 eliverec
6.0 T Juminosity improvements 7 =14- 15 fb-! analysis
4.0 ]
|
ol
2.0 —
|
__.-"'_'"-/
0.0
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CDF Run 2 Preliminary 1.0 fb”

Trigger Strategies szopswoozwos 4
Q C
= 1800F
e Dimuons & 1600] B'— Jiy K
> Clean signatures, less background JER-
@ 1400
> Get lots of B—>J/y modes 4’%1200_
D -
> Also rare decays (B—uu, uulX) 3 i
e Single electrons/muons =5 1000
> Semileptonic decays g 800[
e Track only 6004
> Hadronic modes 100F | | | *
‘L 520 525 530 535
CDF Run 2 Prelitinary 1.0 fb” M(J/y K*) [GeV/cT]
(4]
o - N .
S 10001 27200 £ 200 B* 4 2000+ data g
% i N L fit 23000
& 800__ ‘;2 || B, signal g
— - %1 500 i false lepton & physics .37
ag- 600; g i comb. bkg. +§ et 7\ Nt
- S 1941.961.982002
g i 8-1 000 ; \ t ¢ T’ mass [GEVIC ]
3 400} P %
=R T |
4y - T
O 2001 5 2001
[~ O B
P R AR SRR et i
0520 525 530 535 0
M(D 7*) [GeV/c?] o m*-F mass [GeV/c?]
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Comments

e Tevatron experiments primarily contribute measurements
of B, B_, b-baryons
> Can contribute to 8% and B in a few places
B — DK, A.p(B°—>Kn), B® >ut i , B® >ut i K¥,
Acp(B*>J/yK*), B*>¢K*, 15, 15
> In many cases (e.g. lifetimes, mixing) B° and B* are calibration
or normalization modes...

e In all cases, trigger imposes a significant bias (kinematic,
decay time) that must be dealt with...

e Other than a few special modes, typically require all-
charged final state

e Experiments are mature, analyses have developed well
beyond their original projections.
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B. Mixing

e Mixing proceeds through

“box” diagrams: _[b = J
B, tl ]t | B,
3 e b

Vi

S

CDF Run 2 Preliminary, L = 5.2 fb

2.0
—— Amplitude A

I A A
15F Sensitivity: 37.0 ps

e oscillation frequency, Am,
Am.c |V |2 and [V|/|V.4|~6

Amplitude

e Updated CDF analysis
(used for flavor tagging calibration)

P Amg = 17.79+0.07 (stat) ps!

e What about the phase of V,.?

Mixing Frequency in ps™
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CP Violation in B, - J/wv ¢ Decays

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

> J/WK{ B{ > J/PO

\ NS

contribution B
from top quark S

\ = sin(2f) = sin(2p,)
¢ t.c.u 32 S . . s 2
c 5
Decay rate ~ s gur € o J’H’L ’
S -

/? f C,u ) S E ) ) C
. . V. d Vie Vi
? Y u
New PIYSIOST BN = arg (< VR Vi /VelVE) 2 002 | [V m)
Via | Vie Vap

- CP violation phase S, in SM is predicted to be very small, O(sin?6,)
- New physics particles running in the mixing diagram may enhance £,

Kevin Pitts B physics and discrete symmetries at the Tevatron slide 10



B, _’-’/'//¢

-Technique: _
-Use flavor tagging to determine B, vs. B, produced
-Measure decay time and angular distributions p

-Decay of B, (spin 0) to J/y (spin 1) and ¢ (spin 1) leads to:
L = 0 (s-wave), 2 (d-wave) — CP even ( = short lived or light B, if no CPV)
L =1 (p-wave) — CP odd ( =long lived or heavy B, if no CPV)

-Extract:
- B, lifetime 7,
- By, B, decay width difference
A['s = 1Il-‘s,L = 1Il-‘s,H
- CP violating phase £,

@ rest frame
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* B, - J/wp Summer 2009

- CDF + D@ combination done by the Tevatron B Working Group:
http:/ltevbwg.fnal.gov/

- Combination of 2.8 fb~' analyses showed 2.1c deviation from SM
0.6 CDF RunliPrel. 28 o+ D@ 2.8fb" _

| 68% CL
w o
Q_‘ 0.4 i 95% CI_

~
0.2}
<

08510 05 00 05 10 15

Kevin Pitts B physics and discrete symmetries at the Tevatron slide 12



DE  B- J/us New Results

e CDF e DO
> 6500 signal events > 3435 signal events
<> Include s-wave KK component in fit. <> Check for s-wave KK in data
> Better particle ID > No same-side tagging
CDF Run [l Preliminary L =521b > Include strong phase constraints
06 — 95%CL
i —— 68% CL Preliminary
© —— SMprediction | . FE DG, 6.1} 81 = —0.42+0.18
— 0.2k B BT AM, = 17.77+0.12 ps~!
. 2F 5 -
g | ey 02 — 68% CL
L, 0.0} < — 95% CL

3 _0.2) @ 0.0

0.4/

UJ ]III]]III]HII]]III]\"HI]IIII}IIII]IIII

-0.6F

L}
o

n
[
=]
[o—
(@)
w

T B #:/"red]

Trends are the same as before, but both experiments now see SM
consistency at about 1o

see Louise Oakes’ talk on Friday
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CDF Run Il preliminary, 5.9 b

B—J/v K "

e Cabibbo suppressed b —>ccd

<> Smaller tree contribution larger
relative penguin contribution

2

candidates per 3 MeV/c
N
o

y N
e B.—>J/ywK*(892) 0

> Analagous to B8, ->J/w¢ 51

e B, ->J/vKq
> (P eigenstate, 100% B, heavy

e First observations,

branching ratios consistent zo§
with spectator estimate 10
?').-1 5.2

Kevin Pitts B physics and discrete symmetries at the Tevatron

—— data
_ — total fit
\ - B — Jiy K signal
| ‘ - B, — JAy K signal
2 5.3 5.4 55

[
o N
e ©
i
o)
/

candidates per 3 MeV/c

JAy K T mass (GeV/c?)

CDF Run Il Preliminary, 5.9 o'

—— data

— total fit

I B° > Jiy K signal
B B. - J/y K signal
’:| comb. bkg.

I:l part. recon. bkg.

5.3 54 5.5 5.6

Jly Kg mass (GeV/c)
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Dimuon charge asymmetry

X _ _
R B B’ ﬂ
/ % EO ........ R

e Search for CP violation in mixing using same sign
dimuon events from semileptonic B decays:

++ ——
b=Nb _Nb
sl — +4 —
N,"+N,

A

> N,**, N,=~ - number of events with two 6 hadrons decaying
semileptonically producing two same-sign muons
- One muon comes from direct semileptonic decay b — y=X
- Second muon comes from direct semileptonic decay after mixing b > b—> u X
> Derived from dimuon and inclusive muon asymmetries:
NN n-n
A=—— —, and a=——
N +N n +n
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Experimental issues

e use one muon as the “tag” and the other as the “probe”.
e At Tevatron, both B? and B, contribute.

e Lots of subtleties, but two main issues:

1.  Asymmetric backgrounds from kaons faking y —>
2. Asymmetric x4 and u acceptance/efficiency

W e ATy ad )
- O, “ O

Swapping Magnet Polarity

M—

e Deal with acceptance/efficiency issue by periodically
reversing polarity on central solenoid and muon toroids.
e Check residual asymmetry with data.
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0 G(K+N)<0'(K N)

> more K* get through
calorimeter making fake u

e Need to know:
< Number K faking u
> K>ut vs. K—>u

e Define sources of kaons:

K> Kz
0(1020) > K* K-

e Require that the kaon is
identified as a muon

e Compute asymmetry from

observed +/- yields

Kevin Pitts

Fake muon backgrounds

2
x10 ¢—>KJr K~ decay
Z 6000—D@ 6.1 fb™ (a)
= L Pidof = 64/27
g a0 f T
& :
2 2000 o
R N(K"—p") + N(K"—p)
Bos™ 1 1oz 104 106
M(K'K) [GeV]
215000 DO, 6.1 " (b)
2dof = 22/35
& 10000 |- * 17
= .
=
Z 5000 M
o | N(K+—>ll+) N(K —41)
Bos™ 1 10z 104 106

B physics and discrete symmetries at the Tevatron

M(K'K) [GeV]
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w uu charge asymmetry result

e DO 6.1 fb~1 analysis yields:
A> = (—0.957 + 0.251 (stat) + 0.146 (syst) )%

e SM prediction:
Ay (SM) = (=0.023"31) %

- using prediction of a“; and as,, from 0
A. Lenz, U. Nierste, hep-ph/0612167

-0.01

- @DO A,
- = Standard Model
- —B Factory W.A.
- DO B—D, 1 X

-0.04-0.03-0.02-0.01 0 0.01

e Differs from SMby ~3.2 0 -0.02

-0.03

d
asl
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DO Combined results

e Result from B.— J/y¢ consistent with dimuon

asymmetry
Preliminary
=k -1 6 = —0.42+0.18
| 04 F DO, 6.1 fb 1=
) E 10 5= 3.01%0.14
= ;—Bs — J/Y¢ AM, = 17.77+0.12 ps~!
£ 02F
9 F — 68% CL
= — 95% CL
00— ~
E_
02 F
04 F
3 2 1 o0 1 2 3
/*¥lrad]
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Projections for dimuon A,

e DO dimuon A, has a statistical error of 0.25%
using 6.1 fb

e Can CDF perform this measurement?

< Cannot reverse magnet polarity
- Probably not a major concern, CDF axially symmetric

- Dominant charge bias is in central tracker at low momentum,
can be measured with other modes.

> DO has better muon coverage at high |n|
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CDF 1.6 fb ! dimuon analysis

e CDF used a different technique

> Use muon impact parameter information to fit for sample
composition.
> Ag. = 0.0080 + 0.0090(stat) + 0.0068(syst)

CDF Run Il Preliminary, L = 1.6 fb'

CDF Run Il Preliminary, L = 1.6 b’

40000 Y-projection

wn
,,,,,,,,,,,,,,,,,, c o Bus- lus Dataé235085]

()] g 35000 BB PP [67195 +/- 666
2 1 T AT W BB [106519 +/- 73
I v BP [39839 +/- 1118
I.ﬁ 10% 4 s © 30000 CC 21532 +/- 149
el I S . |
o A Q9 25000
@ 10°+ S
o 3 . -
S Z 20000
S 10°
= 15000

10

10

1020 35 20 10 0
d/o 40 50 oozy 50 40 30 O 10 20 30 40 50 60

> Scaling to 7 fb! would have statistical error of 0.45%
< Unclear if systematics scale with statistics using CDF technique
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+
B— u'u
eB.— uuis highly suppressed in SM
eSome new physics models enhance BR significantly.

(a) B W u* (b)
VAN
t v
VAN
s wW- Ww
>
Q
8 DO arXiv:1006.3469 (6.1 fb-1)
2 BR(B,— p'u) < 5.1x 108@ 95%CL
@
) E
c B
) L
I.ﬁ o CDF preliminary (3.7 fb1)
4.5 5 5.5 6 65-;10:
> s B, B, 0.995<v,,<1.0 =
mw [GQV] ; :5 LA Ts E
%‘?LQ 7 E
imi . —>: T ]
CDF preliminary (3.7 fb™1) 5 b s' il v £ =l
BR(B,— p'u)< 4.3x 108@ 95%CL ' B ' ) M i o [GeVicY]
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Kevin Pitts

Projection for B.—» uu

CDF BR(B,—p*1') Projection

----- DO arXiv:1006.3469 (6.1 fb1)

— Observed Limit : 4.3 X 10
-- SES +3.2X10°

SM Prediction

CDF preliminary (3.7 fb')

[ DO expected limit (6.1 fb1)

With 8 fb-! project 95%
confidence limit of

BR(B,— uu) < 2 x 108

SM prediction

2 10
Integrated Luminosity (fb )

B physics and discrete symmetries

at the Tevatron

BR(B,— up) = (3.42+0.54) x10°9
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B— uuh

% el

uds uds - uds
EW pe nguing W box diagram

e e*e~ Bfactory results for A, (B° ->uuK*) shows interesting behavior

Belle BaBar
(Belle arXiv:0904.0770v1, 657M BB) (BaBar PRD?Q 031 102r\><2009) 384]\/I BB)

1.4 “;
1.2}
1

—
]
—

| |

0.8

0.6

TT [ﬁ!ﬁl[ HIHIIH][IH[H]]H

.
”
,
.
""""""
.......

.

L)
"|||||||r‘m|||

---------------

PRI B PR P : P P
2 4 6 8 ‘IO 12 14 ]6 18 20

L -
S
r.

6 8 10 12 14 16 18 .
NO crossing? (i.e., opposite sign C;7?)

Opposite sign CyCyy is disfavored
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CDF Run Il Preliminary L=4.4fb"

B + h i % 0 *0

s> H U < | Arg(B® > KOuw)
: 1.5 -# Data

e CDF 4.4 fb1 analysis i ~— SM

> Agq in B2 i K* 1
> 101+12 signal events T~

0.5
__ CDF Run Il Preliminary L=4.4fb™ OR =g
2 22 Yield:27 + 6 (31 expected) T
2 oo Mass:5365 + 5 MeV/c? :
S -0.5—
g.la_ Bg_>¢l'l+!'l‘- _IIIIIII|III|IIIIIIIiI\I'IIIIIIIIIIIIII
o + Data 0 2 4 6 8 10 12 14 16 18
2 — Total Fit 2 2,2
@, - S g (GeV*/c?)

------ Background

—h
N
T T

10

o first observation of B, »>u*u ¢
> 27+6 signal events
> (SM expectation 31 events)
}l > Signal significance: 6.3c

HES
p
3
NPT RPLE. ol R | I3 ¥ | L

5 51 52 53 54 55 56 57
M(upg) (GeV/e?)
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Outline

e Introduction
> B physics at the Tevatron
> Detectors & datasets

e Physics with (semi)leptonic final states
> B—~J/vd
<> Dimuon £P asymmetry
<> Rare decays: B, -y, 'y

e Physics with hadronic final states
> A bit of history
> B ->DK
> Charmless two-body decays (b—>uwud, uus, sss)
> CP asymmetry in D9 - n'n

e A bit more on prospects

e Conclusion

Kevin Pitts B physics and discrete symmetries at the Tevatron slide 26



We’ve come a long way...

e Success of the Tevatron B program has benefitted from:
> More luminosity

Better detectors, triggers, DAQ systems

Better understanding of heavy flavor production

Improved of analysis techniques

v ¥V

e Two major transitions:
1. silicon microvertex detector (~1991)
2. utilizing silicon in the trigger (~2002)
H i |

2009 Panofsky
Prize recipients

Luciano Ristori
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The early days...

e Before silicon \

e After silicon

CDF Preliminary

COF Preliminary

o
w

F of t
_‘,—.-l"
r_l.o
=
= Sequentio de%f: froctio
Ay
/
':—\o—
—-—‘\_._
_\_+._
—
‘+

=01 =005 © 0.0 01 015 .2 25 3 35

Kevin Pitts

B physics and discrete symmetries at the Tevatron

4 T T T T T
s 15 B*— J/yK* (1990)
& _
Q
-
> 10 F -
@)
S sf —
Q
O, 6 —
=
g ar :
s 1]
z 2 |
0 | I_ | |
5 51 52 53 54 55 56

Mass (GeV/c?)

B% mixing

F. Bedeschi, D. Lucchesi et al.
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Silicon Vertex ];n%get (SVT)

e | 35um @ 33um
: - : : E
e SVT mcon_'porates silicon info in t_he S | resol ® beam
Level _2 trigger... select events with 5| _ _ 48pm
large impact parameter! £ Goor
© :
™ 5000F
Secondary -
Vertex 4000F
<7 B 3000
LXX’.' 20002—
Primary 1000 _
. . E e IIII|IIII|IIII|IIII | Ly

Vertex ¥-.., Q N e " -
-500 -250 0 250 500
d = impact parameter SVT |mpact parameter‘ (um)

e Uses fitted beamline
e impact parameter per track

e System is “deadtimeless”:

> ~3busec/event for readout
+ clustering + track fitting

Kevin Pitts B physics and a



What do we get with the SVT?

]
CDF Preliminary (1992 - 1896) 110 pb™" CDF Run Il Preliminary L=1"
o ] ] data
« without with .
N : > 600 !
d,5 | % L B,—» D,
;i Q | satellites
£ Access to many = |
E‘: ' d a 400 combi bkg
new moaes $ W0
1]
o A= Acm
05 2 200
[41]
(@)
o L 5.6 5.8 é 0 1 |5|0\ ||L|_5\5| L1 |60| [
{Gev/ch) ) ) ) )
Mass(o(K K)mr*) [GeVic)]
CDF Run Il Preliminary L=1fb"
CDF Run Il Preliminary 10° . data
510“;— Bl *¥datg ] — fit
g M cisig) £ B, — D, (3)"
o 0F ct(Bkg,) . (- & 10° random bk
g1 —ci(Bkg ) inefficiency for o5 —p D_(S)g'
= I ¥ Q - m
- Frprob: 442 @vents with low ™ ¢ A AL B
® 0k : decay time S 104
= O ]
B \ c ]
. [can be accounted for § |
= e.g. B lifetimes/mixing] A HH }
-0.1 5 X 3 0.3 E
ct,cm ] . ‘ ,

0.0 0.2 04
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Towards CP angle yfrom B —>DOK

7 could be extracted by exploiting the interference between the
processes b » cus (B> D°K) and b > ucs (& — D° k)

U
Vu" ~ K+ b V. u _, CRKm
""" = CF: Kt v,: DO
b o C /' 00000 C
B* Vcb DO B* \;C_S
u _ _ u \ cs K+
Favored b —> ¢ decay DCS:Kn u u

Ap~ VoV ~ A3 Color suppressed b —> u decay
A, ~ ViV ~ A3 rg et e

ADS (Atwood-Dunietz-Soni) method (/PrL78.3257:PrD63,036005))

uses the B* - D k* decays with D reconstructed in the doubly cabibbo
suppressed D% ,s = K'm

Only requires extraction of yields by charge, Does not require flavor
tagging or time dependent measurement
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ADS analysis

e Looking for “wrong sign” B* —» [K-z*]K* decays from:
> Color suppressed B*—D°K* with D°—Kn*
> Cabibbo favored 8*—DoK* with DCS DV K-n*

CDF Run Il Preliminary L =5 fb” CDF Run Il Preliminary L =5 fb"'
o | o E
g - Cabibbo Favored 5-9 240 Doubly Cabibbo Suppressed
g 5000 — B — DgF T — [K n*]7 +c.c. % 2201 B — Dpos W — [K' w7 + cec.
o - o 200}
- - T 180F
= 4000 5 B
g - 8 160
1] - [42) E
< 3000 - i .
g 3000¢ S 120 signal region
w 5 wl C
- 100[
2000_ 80;_
B 60;—
1000 a0
: 20
B :III‘II\IlII\I\IIIIII\IIIIIIIIIIII
0848 50 51 52 53 54 55 56 57 58 48 49 50 51 52 53 52 55 56 57 58
Knrt mass [Ge\ﬁcz] Kt mass [GeV/cZ]
Cabibbo favored B+ —> [K*m ]+ Color suppressed + DCS D decay

B+ —» [K n*]r*

> Total sample about 19,000 B:—DK/Drevents
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B*—>DOK/D%r
e Use kinematic and particle ID information to extract D°K component

e Cabibbo favored modes:
CDF Run Il Preliminary Lint=1 fb™

12 = 88/95
4]
© gpo-
> 500F i -(H) 0 _-(H
= 7005 B =D
- -(+) 0 1) . . .
ﬁmz_ B "—-DK Particle ID (dE/dx) information
5 F - 0 _$ on hadron (h) from B —>D%h
2 B =D =
500 - 1
? - combinatorial background CDF Run |l Preliminary L, =11 x*=66/72
400 g. 450F-
= S E B O, pt gt ,il1|
© 3001 & 4005 B:; - D’ K™ i mi h
200 & 350 . .
- £ [ combinatorial |+
= S 300 background -
ol S R R i -
5.2 5.3 5.4 5.5 5. 200
T Knn mass [GeVic? 150E-
100E-
B—DOK "E
o ..
B—)DOTC u: ———
i 2 0 p 2 4
t ook :

From (PRD81:031105,2010) analysis of CP even components of 0
GLW (Gronau- London- Wyler) method ([PLB253,483 PLB265,172]) B—Dn
uses the B* —» D K* decays with D, decay modes. D¢p, - ntn ,K*K
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ADS results

e Color suppress/doubly Cabibbo suppressed modes
e Combined significance (is there anything there?) >5c

CDF Run Il Preliminary L =5 fb

35
o - B Dl m = [K 2]
= . F —— Data
= 30—

= Total

o 25 = 7 B Dl
5 - B >D§FSK'
2 = B 0"
-E 20__ B Kntm
@ - e Dety
> q @
w 15

B D', 0" X
B e o', D" X CDF Run Il Preliminary L _ =5 fb!

10 --—---- Combinatorial background '}_,‘ 35 E — Ezcs p—
s L | e T
e Y, — | . ,—|—,| —I— Lo —i——h— x = A E'ilIT >ﬁucsn‘
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see Paola Garosi’s talk on Thursday
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CDF Run Il Preliminary Lint

=291p"

90| BR(B, — p@) = (24.0 £ 2.1(stat.) £ 2.7(sys.) £ 8.2(BR))-10°°
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e Penguin decay

e Normalize observed yield to
B.— J/y¢

e Measured BR consistent with
expectation.

CDF Run Il Preliminary L=29fb’
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m(K'K'K'K) [GeV/cH]
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e B, — ¢¢ is P>VV transition
e polarization sensitive to

y—

0.4

CDFII CL=68 3%
Beneke et al., NPB 774 (2007)

Datta et al., EPJC 60 (2009)

~ Cheng et al., PRD 80 (2009)
¢ Ali et al. PRD 76 (2007)

fg=(1-1)/2

penguins, new physics.
e Analysis similar to B.— J/y¢

0.2
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7000 signal events in 1 fb!
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e Charmless two-body modes= 1000] —
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- B'5K*r, B, >K ="
—Ap o>p7, Ay >pK” Next iteration:
> BR in 2 modes > Reduced uncertainties on direct ¢P
- _ - uncertainties
B> nz*n-, B, > K*K

. . > Flavor tagged indirect CPV search
> BR limits on 2 modes 99

- B"»K*K-, B, > n*n~
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Search for charm CP violation

(D" >7nn)-T(D" > x*n)
(D' > 72 )+T (D" >7'7n)

D" > D'xn’

A,(D' > r'r7)=

« Tagging the D° with D*:+
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o i
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-.{-E' | : : H
s |
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Search for charm CP violation

CDF Run Il Preliminarny dt=5.94fb™

0.2 : *+ 0, + : b, R
D*" = D'n} — [t + C.C.

e Use tagged and untagged D% ->K-7*
(data driven) to quantify soft pion
charge bias.

> Bias significant at low pr
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05 1.0
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e Untagged samples:
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> N(D—»K ) = 30x10°
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(@]
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Invariant x*7-mass [GeV/c?]
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CP Asymmetry in D% z* n”

e In 5.94 fb! result:
GP(DU — 7)) =(40.224+0.24 £ 0.11)%

stat syst

CDF Run Il Preliminary fL dt =5.94 b

e Because of displaced track trigger,
CDF measures a different
combination of direct and indirect >
CP components

ad, [%

L Belle (540 fb) -
+« No CPV point |

— 68%-95% C.L. |

e D% mixing parameters are small |
(xt,yt<<1), then the integrated 0
asymmetry at the first order can be

written as: t
A (D' >n'n )= al +Qa’c’7}f
T

-2

H - i 0 + . 1 | L 1 l 1 L 1 | 1 L 1 | I 1 1 1 1
e Coming: CPasymmetry in D’-K*K 1D G 00 05 70

|nd °/o]

see Fabrizio Ruffini’s talk on Friday
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Topics Not Covered (or in the pipeline...)

Kevin Pitts

Lifetimes (e.g. A,—>J/w A)
More B
> B. 5D, D.
> CPV in B, ->uD,
> Other Bs modes
Baryons
> Properties
> Excited states
> £,
BC
> Decays
> properties
D® > puu
Production
X(3872), Y(4140), Z(4430)

B physics and discrete symmetries at the Tevatron
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Conclusion

e Tevatron continuing to produce a rich program in
heavy flavor physics.

<> Complementary to e*e- machines and LHC experiments

e Many interesting results will benefit from more
data.

> Anticipate 9 fb™! per experiment for analysis by end
of FY11

> If run is extended, ultimate sample could be 15 fb!

e Results will continue beyond the end of the run
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Where the Real Info Is...

e T,C, P, CPsymmetries, accidental symmetries 7 (Thursday afternoon)
> Paola Garosi
First ADS analysis of B—DK in hadron collisions

e T,C, P, CPsymmetries, accidental symmetries 9 (Friday afternoon)
> Louise Oakes
Measurement of Bs mixing phase and observation of suppressed Bs decays at COF

e T,C,P, CPsymmetries, accidental symmetries 10 (Friday afternoon)
> Fabrizio Ruffini
Precision measurements of direct CP violation in D° ->nx at COF
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