


Outline

CDF and DO status
Hadron properties
Exotics

FCNC

B, mixing

A look at the future



Tevatron Detectors and FP

CDF Il Detector
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* Large triggered Muon Coverage |n|<2.2
» Silicon Detectors - New L00 installed in 2006.

» Solenoid: 2T, polarity reversed weekly
 Excellent Calorimetry and electron ID

» Tracker: - Silicon Vertex Detectors

Precision Drift Chamber

* Excellent Momentum Resolution
 Trigger on long-lived particles

* Particle ID: TOF and dE/dx
* Triggered Muon Coverage |n|<1
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TevatrO N d ata (CDF shown, DO is similar)
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m Ever-increasing luminosity - current ~2fb-/year/experim.

m Current sample 6 fb-' (Expect FY 2010: 9fb-" , FY 2011: 12fb-")

m Most flavor physics analyses use 1 fb-' -- 5 fb-"

m Large QCD backrounds, trigger is key, complex analyses.

m Enough energy to produce and study all b and ¢ hadrons .
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Bottom Baryon States

m Our knowledge of b-baryons has greatly
expanded in the last ~3 years

m This is totally a Tevatron field =bb
World’s largest samples of A, — b
3, (* and Z,(- observed by CDF in 2007 —» %
=, observed by DO & CDF in 2007 ~ ———
Q,-, observed by DO in 2008, CDF 2009 -

= Will mention only the latest results, » 'i
which are about =, (usb) and €, (ssb).
Both are weakly-decaying as the A, and 2 =Y

can be fully reconstructed in J/yy modes
by both experiments.

J=1/2 b Baryons
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Q[ E, results

[see talks by P.Lukens and J.Ordunal]

PRL 101, 232002 (2008)
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[arXiv:09056.3123, subm. to PRD]

7

n'- Do " : * Data
E 13fb ! — MC signal + data bkgd
[ ir=1.54 pa)

=
||I'IT| TT 1T

Distribution consistent with weak

decay of b-state

-

|
1
1
1
P T ST SR S | AT T U ST T N T B B
o a1 0.2 0.3 0.4

Proper decay length (cm)

CTTrmm 11

m(Q,) = 6165 £10 +13 MeV/c?

m{E;) = 5790.9 + 2.6 + 0.9 MeV
_E_ ) = 1567037 +0.02 ps

“ First exclusive =, lifetime!

m(Q, ) = 6054.4 + 6.8 £ 0.9 MeV
(9, ) = 1.1370 35 £ 0.02 ps

< EENBNEE NABREREZ

E1
=

- First ever!
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CDF - DO discrepancy on £2,,

. g . . Measured and Predicted Masses
Significant disagreement (6-sigma) for the Z,” and 0Q,”
Agreement on E,": not a scale problem TP

Lewis et al, (PRD 79,014502(2009))

Rates differ, but uncertainty large Karliner et al, (Ann. Phys. 324,2(2008))
] Systematic Uncertainties
Both signals >5¢

m Important to solve:
predictions exist for all heavy baryons

current resolutions allow significant
progress in discriminating between
(sub-)models. Sensitive even to different =~
choice of potential. (1, = OOF

. . . DO — PRL 101, 232002 g
m Both results look convincing: solution of the
“doubly-strange” baryon puzzle can only come
frommoremeasurements- lllllllltlillllllllllIlIIIIllIIIIIIlIIIIll

6 6.02 6.04 6.06 6.08 6.1 6.12 6.14 6.16 6.18 6.2

DO working at update to full 6fb-" sample. Cev/c?

Y

& CDF
_ DO — PRL 99, 052001

IIIIIllIIIIlllIIIIl"l‘%ltlllllllIIIIIIIIlIlI

5.7 5.72 5.74 5.76 5.78 5.8 5.82 5.84 586 5.88 5.9

Reminds us of the importance of always having
several experiments doing the same measurements .
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Other lifetimes: A, and By

[see talk by FernandeZz]

Ay Lifetime Measurements

100 200 300 400 500 600 [um
I T T T 1 I T T 1 I T T 1T 1 | L | 1T T T | UL
ALEPH (1996) —a—
ALEPH A 1+ A” I —— 1.21+0.11 1.54 oq3 T 0.04
OPALA, | 1.29* %%+ 0.06 OPAL (1998) —a—
= 1.5 0715+ 0.04
DELPHI A, | —_—— 1.11 :|1 t0.05 CDF (19992 H—=H
+0.06
CDF Runl A, | —— e 1.32+ 0.15+ 0.07 1.36£0.09 545
DELPHI (2000) —a—]
0120 +0.087 1.42 j':[']-f;i 0.03
DO Runll A | ——a——i 1.290 -+D.IIO 0081 DO (2006) [
+0.028
DO Runll J/iy A e 1.218_"3"11350 +0.042 1.398+0.044
CDF Runll JAy A —a—s| 1.593 %% +0.033 I:ES 02&07
CDF Runll A; = (PRELIMINARY) -1l 1.401 +0.046 +0.035 .
i CDF (Prelim.) 1
- 1518+ 0.041 0.
DG 2008 1.383 1o
] | 1 ] 1 ] I 1 I I 1 1 Lol

| I |
2.0 06 0.
A, lifetime [ps]
_Tevatron measurements %

dominate averages

1 | 1
0.5 1.0 1.5
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Entering the B%/B* lifetimes business

B" lifetime measurements BY lifetime measurements
SLD (ABE 97]) I * J BABR (AUBERT 01F) [ e |
1.660+£0.060+0.050 ps 1.546+0.032+0.022 ps
L3 (ACCIARRI 98S) I g J BABR (AUBERT 02H) ——
1.660+0.060+0.030 ps 1.529+0.012+0.029 ps
CDF (ABE 98Q) ; > i CDF (ACOSTA 02C) —_—
1.637+0.058 (+0.045-0.043) ps 1.497+0.073+0.032 ps
OPAL (ABBIENDI 991) —_— BABR (AUBERT 03H) —_——
1.643+0.037+0.025 ps 1.533+0.034+0.038 ps
ALEP (BARATE 00R) I \ g J DLPH (ABDALL. 04E) ——
1.648+0.049+0.035 ps 1.531+£0.021+0.031 ps
BABR (AUBERT 01F) —_—— CDF (ACOSTA 05) [
1.673+£0.032+0.023 ps 1.540+£0.050+0.020 ps
CDF (ACOSTA 02C) L > J BELL (ABE 05B) e
1.636+0.058+0.025 ps 1.534+0.008+0.010 ps
DLPH (ABDALL. 04E) —— D0 (ABAZOV 05W) ——
1.624+0.014+0.018 ps 1.53040.043+0.023 ps
BELL (ABE 05B) ——i BABR (AUBERT 06G) ——i
1.635+£0.011+0.011 ps 1.504+0.013 (+0.018-0.013) ps
CDF Run II Prelim. ——i CDF Run II Prelim. —e—i
1.630+£0.016+0.011 ps 1.551+£0.019+0.011 ps
World Average 1.638+0.011 ps \ World Average 1'530i0'W
1.4 1.48 1.56 1.64 1.72 1.2 1.3 1.4 15 1.6 1.7
B* lifetime [ps] B lifetime [ps]

1fb-1 measurements

With 5fb-1 expect single most precise measurements
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EXOTICS: X(3872)

[arXiv:0906.5218 Subm. to PRL, 29 Jun 2009]

m Largest X(3872) yields (6,000 events)

m Limit on two-state separation <3.2 MeV/c?
Disfavor predictions of two-state system

m Best mass resolution:
M =3871.61+0.16 + 0.19 MeV/c?
Compatible with molecular model.

m But production cross-section disfavors it. [s
Piccinini in QCD session].

m Still need more studies to understand

Tevatron a great place to study exotic states.

CDF 1l Preliminary
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BaBar (B")
3868.60 + 1.20+0.20 MeV/c®

Do

X(3872) Mass Measurements
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S

4

CDF old

+ + Vic?

3571.80 £ 310+ 3.00 MeV/c?

CDF new (preliminary)

3871.61+0.16 £ 0.19 MeVic
old average
3871.20 +0.38 MeV/ic®
new average
3871.5140.22 MeW/c®
m{D®)+m(D™)
3871.8140.36 Mev/c?

|

—¢—i DOD™

|
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]
3869

|
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X(3872) Mass ( Mevic®)

| |
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EXOTICS: new resonance Y(4140)

[Phys.Rev.Lett.102:242002,2009]

CDF Il Preliminary, 2.7 fb™

™ 40: N 9 CDF Il Preliminary, 2.7 fb"!
S = ) S=75+10 | %t
= 30 § -E
n F =
B 255— g 67
2 200 @ S
T e = 4
= 15— .g
'g g 2 3F
5 S 2 111 ﬂw
U 5; ® R
_ h S A | 0 1? L‘ r
E | | l AT T 0 E . N R ‘
922 524 526 528 53 532 5.34 1 . 2 13 14 15
Mokt (GeVic?) AM (GeVic?)

m First J/y-¢ state, found in world’s largest sample of B* — J/yoK".
PID important for kaon identification.

Yield 14 + 5. Significance 3.8 o.
M=4143.0 £ 2.9 £ 1.2 MeV/c?; T'= 11.7*83 . 3.7 MeV/c? (#0 @3.40)
Suggest strong decay. Unclear nature, possible 4-quark or hybrid.

Have more data in hand, will help clarify and make further progress.
11
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FCNC/LFV

m Rare in the SM, but can be significantly enhanced by several BSM
processes.

m Require large production and large rejection - strong points of

Tevatron experiments. Data collected from either dimuon trigger (Pt>1.5
GeV) or (remarkably) track trigger (Pt>2 GeV with impact parameter).

m Modes studied:
B — K™ I*I, B* - K*I'l, B, — o I'I
v In progress, expect similar resolution to B-factories. Confirm hints of
deviation ? [see talk by T.Hurth]
DY — uu
v BR <5.3 107 (0.36fb-1). Best limit until recently.
B, /By — ee, eu

Best Pati-Salam leptoquark limits: >48/60 TeV respectively
[Phys.Rev.Lett.102:201801,2009]

By — uy, By — pp

13
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A.J. Buras arXiv:0904.4917v1
BR(B, - u"u")=(3.6+0.3)x10~
BR(B, —» u*u )=(1.1£0.1)x107"
m Current best limits at 90(95%)CL.:

(units 108) |Bd Bs
CDF (2fb'') |1.5(1.8) |4.7(5.8)
DO(2fb-1) - 7.5(9.3)

Unofficial Tevatron combination:
BR(B,2>uu) <4.5*10° @ 95%CL
(13xSM)

-~
=

> W

m MFV predicts the same proportion
to hold in BSM enhancements.
Observing an excess in B, without
the B, would point to MFV violation

m Possible New Physics
contributions:
MSSM ~tan8(f3), for large tan(3)
SUSY with R-parity violation (RPV)
Z' with off diagonal couplings
Almost any heavy object...

14
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B—uu updates in progress

i Tl mSeparate data in different periods, ~5fb-"!
" | mUse BDT for selection, optimize on sCL
) w mSignal region still blind, show sidebands
@t .l mExpected limit:

%2 Invariant Mass () [Gevicy®®

| [:®MRun|(|u:.u')'[' Vi :]L~1.91‘b" D@ Run Il Preliminary : L~1.3fb™ 4-3(5-3)1 0-8 @90(95)0/0

‘%125 Blind Region: Run lib-1 N%: :Blind Region. Run lia [See talk by Rlpp_Baudot]
“ f LT @ e

3 |nvariant Mass {up) [&evicy®° * " nvariant Mas3 () [Gevicy *°

CDF Preliminary 3.7 fb”'

o UL T

© T

=

g 40005 — Mew Data: Apr.'07 - Oct '08

o [ — Additional Trigger Acceptance
© 3500
-

- F
7 3000
"E E
S 2500
> o
W ap00f
1500F
1000F

500/

ok 8 b

F LI B LI N B LI B s
= 4500 — PRL 100:101802,2008 Selection Feb.'02 - Mar'07 J

P -
5.4

5.6 5.8

Myu* u/ GeV/c?

m  NEW: CDF currently working on 3.7fb"
Soon to be followed by 5fb"

m Added trigger acceptance by including further
geometrical regions.

m  Use a NN selection on similar variables as DO.
Optimized on sCL limit.

= Expect limit improve almost 2x: 3.3*1028 @95%CL

15



" J
B — uu summary
m Making a dent in the final factor of 10 from the SM !

m CDF and DO expect ~2 SM B, —»uu events in their sample at this
time - the game is now one of background reduction

Both CDF and DO aggressively trying to improve their analyses
Start having serious implications for NP models.

) BR(B,—>u"u’) Projection Old limit: 5.8 108 B . Aa =(30£10)x1010
7‘10- B 60 |y : HH- . i
4 - i / /
2 | Excluded: COF PRL 100, 101802 (2008) =T /BB >wiBey
T} DO 5fb g~ acrs.,:-:: b — §0-90 %

m - A Expe(}ted €
E 95% cL 45

| CDF: 3.7 fb” Exciys; no
m Expectation: ‘on 40 ncutral

N LSP
~3.3X10 19Bss | 5

10x 0 -

BE e

-

Q
<o
[

- o0 7, : <
[ WSM Prediction v

| T e A—_

10
200 400 600 800 1000 1200
|

2

10 , [MSSM model, heavy squarks, Isidori et al.
Integrated Luminosity (fb) arxiv:0801.303; PRD 75, 115019(2007)]






B, oscillation parameters

0 il _ i, 0
f d B; _ M — 5 M, 21 B.
dt| Bo M= ile pp il || BY
Diagonalize v 2 2

1B - By
= p|B)-qlBY)

SM Q,_-]a)
.

8

T8

Tiz,s| cos (65" +¢5)

|As]

A

CP Eigenstates: B2 = |BY+ |BY |BY) =
Mass Eigenstates: |BfY = p|BY +q|B% |BL)
Heavy Light
If CP conserved in I~
mixing, p=¢g AM, = 2|M?EM~J| | A
observables - ATy = 2[T1,6| - cos (¢,
: —_ &11.&;
AM, =M, -M, ° > Moo 1M
s H L \ L (4SM | A
B _ s |T'i2s| sin (t;-:l';g' + ¢ )
L _TEO-H-TEO-H | b
5 Trn 7 ’
I'B.(t)—> f)+I'(B.(t)—> .
(B,()— )+ T(B,() = ) (6 /240

N

tan(g,”" +¢,")

Sensitive to a lot of possible New Physics:

SUSY, 4th generation, GUT, Extended Higgs, MFV, unparticle, ...
Really attractive hunting ground - if you don’t find NP here, where will you look ?
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Status of mixing parameters

m All measurements Tevatron-dominated

m Am, - (CDF dominated) agree with SM.
Am_=17.77 + 0.10 + 0.07 ps-’

precision below theory uncertainties - done with for some time

m Al - HFAG 09: AT, = 0.062 %0034 .. but assumes no CPV.

More interesting is combined determination with phase ¢,

B (. - hottest item, in progress. Measured in decays into CP

eigenstates: use B, —»J/yo with angular analysis.
Today a joint CDF-DO0 result for the first time.

m a, - recent measurement of Ag

19
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B, semileptonic asymmetry

. _ N(BYt) - £+ X) — N(B(t) — £~ 5eX) _ |p/al2 — |a/pl?
STON(BYt) — e X) + N(BY(t) — - X) — |p/al? + la/pl?
2
| | lq/pl” # 1
Experimentally, fit to: CP violation
Unmixed in mixing

I'(B? - u*X)

Separate by  T'(B! - " X)
flavor tag ~a Mixed

['(B? - p*"X) oc (1 + Aép) exp(—=Tst)[cosh(AT 4t /2) — cos(Amyt)]

['(B? = p=X) oc (1 — A%, ) exp(—T'st)[cosh(AT',1/2) — cos(Am,t)]

o exp(—TI'st)[cosh(AT'st/2) + cos(Amgt)]

DS X *“
B — Dgpv +/K-|—

Flavor 73/@7
tag X~ / K *
Two decay modes K +/ n

20
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B, semileptonic asymmetry w

arXiv:0904.3907, sub. to PRL

% i
52! | A8, = —0.0017 + 0.0091 59532
= B
o
E“lm: ||||||||||||||||||||||||||||||
g |
“ 10000 CDF un || | o | |
i (Run I) | |
i CDF L
S000F E (1.6 ! ) prel. H
[ e s s DOy b H Expect2*10-in SM
”1?51313519195 AT KXY (L.Ofb)
GEVJFG D0 Semileptonie Facior ~2
(=) M ) ﬂavm'-tagg_e:l H improvement
e ~115k total B? — D,uv decays (57)
_ + Average H —0.0027+ 0.0066
P:' acceptance ,U. aGGeptanGe Lo b o Brnv b bovnabaraa o

0.2 01 0 01 02 03 04

* fﬂ e D@ toroid and solenoid AgsL(B)
\ 85/ polarities flipped regularly;

control & measure

p P  detector asymmetries

©B (and then correct, some as large as 3%)
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Measuring mixing parameters with B—J/y¢

1. Reconstruct decays from stable products: . IV
* B, — J/P[utu] [K*KT] I

* By — JM[urp] KO[K*r] (control sample) K~

jet charg ¢’ Kt

2. Measure lifetime ct =mg * L, /py
‘Proper time resolution essential to resolve
oscillations

lepton

3. Measure decay angles in transversity base:

w = (0,0,y) o
4. |dentify Bs flavor at production time: .. ;‘/ ol P K
N ..

‘Flavor Tagging (Tag decision &)

5. Perform maximum likelihood fit; %

» Likelihood inm, ct, w, & "
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9w = -2V results (2.8fb "/exp.)

Yields:

[see talks by
P. Gutierrez, J. Morlock]

CDF Run Il Preliminary

3150

L=28fb"

=
N

£

3 300F

100

2 400

@ 350 -

250
200F-

150~

1+++*+++ it
50

SM p-value:

m Tantalizing: small deviations in the same direction

) S A A
528 53 532 534

536 538

CDF

CDF Run Il Preliminary

PRI § IR | AR
54 542 544 546

L == SM prediction
L — 95%CL.

[ — 68%CL

= New Physics

L=28f"

-1

]
B, [rad]

0.07(~1.80)

2000

500
400}

300

DO , 2.8 b’

L, — Prompt Bkg
—non-Prompt Bkg

* Data
i ——*Totaan:IElIE;'

200[—

100\

DO

vaa o by by by by by vy by vy by ay
651 52 53 54 55 56 57 58

"Flipped"

Mass (GeV)
PRL 101, 241801 (2008)

== SM

Il AT = Ay x Icos(o )l

90% CL

baal
-1.5

Ll
-1

AP B
05 0

P
05 1 15
2p = -9, (radian)

0.066(~1.80)

(with strong phase constraint)

23
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The making of a Tevatron average

Obviously want to combine CDF and DO, but not trivial.
Substantial work to bring CDF and DO to common standards.

m Account for non-asymptotic statistical behavior - important not to
underestimate the effect of tails, due to limited statistics !

—1
1 D@ Runll L=28fb
T T T T T T T T 1 -O T T T T T T T
— 1‘ - ——-- No syst
01k 1 O 0.83 _
TEosecl L NN ~ |y —— With syst
5 A
o
| 0.01 ,
Z Gaussian
errors, ! ! o2
0.001 . %
Coverage from
: i ensemble tests
| | 5.99 i 4 813 | | | ) | | e TR
0O 2 4 6 8 10 12 14 16 0 4 8 12

2Alog(L) 2A log(L)

24
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Updated DO results

[DO conf. note 5933]

DO 28" , no systematics DO 2.8fb ", with preliminary systematics

=08 =08 gL
w  f 88%CL 'w [ ss%cL () ]
S04 85%CL = E
. [ 99% CL .
~ ~
-1 0.2 4

:. .I..I...I..I..E.I

-[}-'?5 -1.0 -05 0.0 0.5 1.0 1.5

10 15

.3:"' " rad] 4 j W rad]
_ _ 0 D2 28 fo' +AS , 1., , Brconstraints

m [ncluding constraints from some further <[ 68%CL ]
measurements (mostly from DO): B804 5o Cl
ASL z 0.2:_ SM 99.7% CL _:

0 )+ Pl - - S 3

B(B) — D{"D{") (constrains |T,,|)  ©°0 = <
Flavor-specific B lifetime (constrains AT',)) ~ -02f E

Obtains SM p-value 10% 04r ]
080720 0 00 10 20 30

¢/ rad] o5
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DO and CDF brought to the same
grounds (unconstrained)

CDF 2.8fb" Preliminary

=@ \

DO 2.8f" With preliminary systematics
]

T B8% CL ! "

w [ 95% CL i Z
i
|

_[}—'?.5 -1.0 -0.5 0.0 0.5 1.0 1.5

From publication: PRL 101, 241801 (2008);
D@ MNote 5933-CONF

26
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Combined Tevatron result (vew)

CDF RunllPrel. 2.8t~ + D@ 2.8fb"

— 06— T 2B e —— _
m Full inclusion of o 68:/° CL | '
systematics and non- 2,04} cor CL
Gaussian effects %
m No constraints. z 0.2}
Make available to
combination groups. 0.0 } """"""""""""""""""""""
-0.2r
J/ . -0.4r SM p-value = 0.034 (2.16
ﬂs v range. (2 O(F; ;/tanu:arest poin(t) )
[0.27,0.59] U [0.97,1.30] @68% oe . | o ]
[0.10,1.42] @95% —'?.5 -1.0 -0.5 0.0 0.5 1.0 1.5

3" [rad]

S

m Compared to HFAG 2008:
Larger CDF sample + Better accounting for tails = same level of SM agreement.

m Both CDF and DO currently working on 2x samples.
m Expect improved precision by simultaneous fit of CDF and DO samples.



" J
High probabity of 5¢ discovery in interesting B, range

Prob(50)
i

0.8
0.6}
04;

0.2

L=8fb""

L=6fb"

CDF only

04 05 06 07 08

Prob(50)

1

0.8

0.6

0.4

0.2}

[ L=8fb-1/exp

L=6fb-!/exp

CDF+DO0
(assume 2*CDF)

B

04 05 06 07 08

B

- Assumes constant data taking efficiency and no analysis improvements
- No external constraint or additional information (e.g. ASL)
- NP expectations [3,.= 0.3 + 0.7 [Hou at al., Phys.Rev.D76:016004,2007]
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Further VV modes: B.— ¢

b s¢
U, C, t B
9 9

B 7 S

. ¢

S

Vel

m B — sss penguin process.
Has shown interesting “features” in the past.
m Possible candidate for deviations:
BR
Polarization [see polarization puzzle, later in Bevan'’s talk]
CP violation (can enter in both mixing and decay)



" J
BS% (P(P reSUItS (neW)[see talk by D.Horn]

CDF Runll Preliminary L =180+10 pb” CDF Run Il Preliminary Ly, =291
o F 8 events in search window “ F
E C Expecied BG events = 0.75 +0.41 3 90, |
s = -
3 % e % |
[} — -
s 5 70 | BS >0
af 5 6ol Yield = 295 + 20
- o
L E .
; > i oK
: 40—
. S a0 combinatorial background
20F
1
Dl 3 1§ 5' 1 lsl2 L 1 ls‘q L1 \5'6 L |5|3\ L 5‘ L 0 :I.T-u.' , I...If ! A I-' <--'-'“I"a:"-lnl.:.-ul\u.:., AN IT_._-!--_.-I. ™ .: |‘.'|...| i z I-T-I_.‘ .
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m(K'KK'K) [GeWc?]

From initial observation of 8 events (0.2fb-") to ~300 events (2.9fb-1)

m More than just luminosity increase: improved selection/usage of
multiple trigger selections (some more can still be added)

. ] B[Bs - @@]
Relative BR: BB — J/ud]

Translate to: 5[Bs — o¢| = [2.40 + 0.21(stat) + 0.27(syst) + 0.82(BR)]| - 10_5‘

Predicted [Beneke 061 B[Bs — ¢¢] = [2.1877 117777 - 107°
Comparison dominated by theoretical and BR uncertainties.

— [1.78 + 0.14(stat) + 0.20(syst)] - 1072

Expect polarization measurement soon with precision 10%, eventually CPV



. What is coming next ?

12 fb! delivered doubles the dataset up to now - ~12 b
and results in analyses with about 10 fb! A

8 -'l“'
7 /
We are here

Range of

,_/ analyzed
3

datasamples

s
o

e}
|

Integrated luminosity (fbh-!)

2 Some Flavor Results Summer 09
up to ~ 5 fb!, but significant
updates still in the queue

Y04~ FY05 — FY06 . FYO7  FY0S  FY09  FY10  FYil rv1'z’

31
31



B, oscillations are back

[see talk by J.Morlock]

B - D+, D's—>¢orr,¢0% KK (+cc)

m CDF oscillation signal in 2.8 fb-1 (first time
after 2006 discovery on 1fb1).

m This time from a single fully reconstructed
mode, and a single tagger (SST).

m Performance of the tagger stayed the
same despite higher luminosity

m Have enough data to calibrate Dilution

m Developing a NN-based global tagger for
optimum performance.

m  Open the era of time-dependent A.(B,)
E.g. B~ D,K (CKM angle ), B, — KK

CDF Run 2 Preliminary, L =2.8 o'

—— Amplitude A
1.65 o, (stat)

M CDF Run 2 measurement (1 fb™)
------------ Sensitivity = 26.2 ps”’

'H'

.ﬂl /

10 17.77 20

| | |
30

Mixing Frequency in ps'1
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Angle yfrom B*

CDF Preliminary L=1fb""

“b 180 N

S | B* — D, v — [K K*]n
[} [

2160_ | .

© 1400 ' CPr

© I I | £B" = Dg,, K

g 120, . B D"

@ 1000 | | B >KKK:

S I combinatorial background
o 80 ‘

60}

40
20047/
0 SEESSR R
5.2 5.3 5.4 5.5 5.6
KKz mass [GeV/c?]
. a
CDF Preliminary Lmt =24fb 12 = 24/32
o wf
> _F
= total
0’! - «(+) 0 -(+)
< 30E T B =D =34+13
2 osp BV p'K"=12+9
>" —
g 2H
o -
g. 15F - combinatorial background
E -
W 10F T
50
S ST | _I_

0

532 525 53 535 54 54555 s 2‘
Knr mass [GeV/e]

—DOK*

GLW method, DO—KK,rtr:
Acp Averages HEAG

PRELIMINARY

2 BaBar 0.27 = 0.09 + 0.04
<  Belle 0.06 = 0.14 + 0.05
:‘% CDF 0.39 + 0.17 = 0.04

':’ Average _ ) 0 24 £0.07

1fb1 CDF = ~350fb @B factory
10fb-' CDF = ~3.5ab-!' @B-factory

ADS method, B*—Dr K:
B— D, yield 34 £13 /2 .4fb™

J-2A logL =380

ACP resolution 30%

B mode | D mode

method Yield / 5 fb!

B—-Dnr | KnDCS

ADS 70

B — DK KK, ntrt

GLW 450
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" A
DO mIXIng ?<10W (3.7 fbH

o ; PRL 100,121802 (2008)
- 0.01 CDF Il Preliminary (1.5fb") ~
o.ooa: > 400
- NEW

0.006 L et 5.6 M D*-tagged events
0.004 - J[‘”‘_\ e

| | 200

0 2 4 e 8 10 05 0 05 [

t x? (107)

« Babar and CDF very similar results and Lol .
significances for D? —Kn mixing (3.96/3.80). 1.8 1.85 1.9
(Belle disagrees). m,._(GeV/c?)

» Globally strong evidence for DO mixing, but no _
single experiment >56 Currently accumulating

« Current CDF sample 4x larger than this — if ~4Mlyear (~10xBelle)

mixing is real, should be >5¢

» Large ct lever-arm helps determine parameters
34



" A
CPV in Cabibbo-Suppressed modes

CPV in D% is unambiguos sign of NP (SM~10-4). CS modes are likely
to show NP effects of O(1%). [Grossmann et al., Phys.Rev.D75:036008,2007]

Mode oo To Total PDG 2008 (Babar/Belle/CDF)
Kr S8,310£330  02,600£340  180,910£480 A _(DO—qm)= 0.2 + 0.4%
KK 8,190 + 140 8,030 =+ 140 16, 220 = 200 CP N
m 3,860 + 69 7,334+£97  jncludes CDF 2005 (0.13fb™")
CDF Run Il Prelimin@ry |L dt = 2.90 fo G(ACP) = 1'3(%
o 3000 D* 5D - '] @
3 i) . (New) Analysis in progress:
2 o(Acp) = 0.24%
22000 SRR S .+++. - ..++.. S R
5 *++ -1
i S largest, sample On tape (6 fo™")
1000 B ‘g 6(Acp) = 0.17%
Pe2 Tea 1.;86' | |1.88"ﬁ:~%?.“90 By 2011 (12 fb™!)
M(nr) [GeV/c?] G(ACP) =0.12%

If an effect is there to be seen, the Tevatron is going to see it.






“Flavor Phys:cs IS what happens fo you
& while you re busy making other plans”




“Flavor Phys:cs IS what happens fo you
& while you' re busy making other plans”
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