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1) 36 B_-specific results from the Tevatron since 2005 !

— cannot possibly cover them all in detail
- and (even worse) will ignore all other B-hadrons
— also will not cover recent CLEO and Belle Y(5S) results

2) Concentrate on the Breadth of B_ Physics

- B_ properties and QCD Model Building

— Direct Searches for Beyond SM effects
- Indirect Searches: EW Symmetry breaking, CP Violation...

3) Outline: Progress on B_Physics since the start of Run I
—~ Why the B_?

- Experimental Ingredients
-~ Results
— Future Prospects
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t (lifetimes)
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Ar/r

6.4 x 104

<0.01

2.2 x 1012

~0.12

7.0 x 1015
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QCD Modelling: compare & contrast with B,

- SU(3) Flavor Symmetry, Heavy Quark Effective Theory
- Lattice ...

Direct Searches for Beyond the SM Effects
- Rare (Leptonic) Decays: many models predict large effects in B_

Electro-Weak Symmetry Breaking
- In SM: EW Sym. Breaking < Flavor Struct. (CKM matrix, CPV)
- 1 SM Higgs Doublet = Strong Flavor Constraints
e FCNCs suppressed Unitary V_

* 1 param for all CPV No CPV in flavor diag. processes

— Other Models much Less Constrained
* e.g.43 () CPV parameters in MSSM
* different relationships b/w observables from different families
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B_at CDF and D@

5

' Data Samples
>2.5 fb! delivered

>2 fb' recorded | Tfacking: Si,l ‘Sc,;i-Fil& Solenoid
upto 1.3 fb"' results =  ° - ’ o
Production LEP B-Factories Tevatron LHCb Decay Mode B.R.
E =91 GeV Y(5S) (in accept) (in accept) B,»D, X 94%
Approx B_ Rate  0.04 Hz 1 Hz 600 Hz 5000 Hz B.»D,I"vX 7.9%
B, — Jiy(up) (KK) 2.7x10°
Important at the Tevatron D+, — ¢(K*K") 2.2%
- Triggering « Muons D+, - K%K K* 2.5%
- Tracking/Vertexing « (7 /K Separation) D* >t w 1.2%
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3 Level Trigger Systems

CDF_ 1.7 MHz 30 kHz 1 kHz
Data In Level 1 Level 2
D@ [ 1.7 MHz 12 kHz 1 kHz T ~100 Hz
R ey N ‘(_) Level 3
DAQ
Trigger CDF DO
2-Track P,(trk)>2.0 GeV —
0.12<d ;<1 mm
*P_>5.5 GeV
I + Displ Trk P/>4, P"*>2 GeV —
0.12<d <1 mm
1-Muon — P.>3,4,5 GeV or
P.>5 GeV & d /o(d,)>3
(luminosity dependent)
2-Muon P.(u's)>1.5GeV  P_(u's)>2.0 GeV

H.Evans

Muons Coverage Shielding
DO n|<2.0 12-18)
CDF nl<1.0 >5A4

| Di-Muon Mass{with silicon) |

=g
10 5

CDF Preliminaty: ~330pb”

Triggers:
JPsi
Rare B
BBbar
Upsilon

Jiy: 2.8M

10 (2S): 440K

10°
10°
10 2 4 5 8 10 12
Di-Muon Mass(GeV)
> 60000
[-*] —
= J/ DO
= 50000F M
[—] -
Q =
2 40000F-
S 30000F. @ :
s _/ y Y(1S, 2S, 39)
20000F \
10000 \
E 4/\
0 2 4 6 8 10 12

invariant (1 1) Mass [GeV]
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Exp B Radii [cm] In| Range <Space Pts>
CDF 14T 1.5-137 <2.0 >100
DO 20T 2.8 — 52 < 3.0 20

1.7 w/ Layer 0 — 25% gain in proper time resolution

2 Track Mass Resolutlon

% 240;_ .................................................................................. i
= 220f- i
% 200 .| kel D9
1505_ ..... . GDF ...................................... ..............................................................
150;_ ..... . ALEPH b ..............................................................
120} ;
100f-
mf_ ..................................... BS—)I.l+!.l' ............................................................
50;—(|)—)K+K ........................................................... ...........................................................
40}~ W
20 | |
of _— e ey e o
2000 4000 6000 8000 10000
M(trk-trk) [MeV]
H.Evans LaT

(pseudo) Proper Time Resolution

L D@:pD,

- ” CDF: ID, (<o> = 45 um)

CDF: (3)r D, (<o> = 26 pm)

' Bs Lifetime
ALEPH: well meas had

m Ams =17 pS'1

|;+

: b M

L T _\_m“\ L] N

0 0005 0.01 0015 0.02 0.025 0.03 0.035 0.04 0.045 0.05
huile 2( 0, [em]




PDF Run Il Preliminary L=1fb’ CDF Run Il Preliminary L=10f" CDF Run Il Preliminary L~1fb" CDFRunll Preliminary L~1fb™
6000~ data K —— data N§-|4_(:]0_ 4 Ng 120r
K ]%:_;L ignal ! 400_ — fit = +++ 2
= . signa o - o w 0
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@ s b — DX 8 t s S sof }
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‘ | Y } VM w +*km
8,100 X 1.94 196 1.98 200 sz 54 55 S & 51 52 53 54 55 56 57 % 51 52 53 54 55 56 57
¢ mass [GeV/c2] ¢n+-rr mass [GeV/cﬁ m(Jiy K) (GeV/c?) m(J/y 0) (GeVic)
* Ds'((l)ﬂ:, K"®K-, 3x*) T Ds'(([m, K"®K-, 3r*) B+ — -J/\|I(},l+ W) K+ J/\|I(}.L+ w) (I)(K*K‘)
*mixing *mixing * norm for rare decays °*CPV & AT
* BRs, CPV * BRs * norm for rare decays
i C
> - D@ Runll f 1fb™" v, 500 ;
© 6000 — > 250F S ssof. DD, 1.1 16 - Data
(O] = (a) > DD Runll Prellmlnary [ — Total Fit
= b 2 2000 B— - Jiy K* s - Pt
= J— = . =899+ 37 " S
~ e 19 o H H (] E
% - £ 100} £2%
S - e _E. S 2005 '
%’ 2000 = 505 . : §150;—
LLl n r ) T =
- 3 £ iy oy e e 0o dEe w0 ¢ ow T owon oy Rl G e 100
D*—>¢n D — 0T 89 5 51 52 53 54 55 56 o —_—
o P Invariant mass (u* 1" K*) [GeV/c7] TS R T PN
1.8 1 g 2.0 551 52 53 54 55 iﬂgsss('&ev)
( KK [GeV]
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Property 2002 PDG New Result

Prod. Frac. [%] 10.6 £+ 1.3 104 + 1.3 WA (HFAQG)
10.3 £ 0.9 LEP (HFAG)
12.7 + 3.8 CDF prelim [1]
from B_—1" D (¢m)X in 360pb™": f_/(f +f_ )=0.160+0.005stat) o\ (syst) ) > (BR)
Mass [MeV] 5369.6 + 2.4 5366.01 £ 0.73 £ 0.33 CDF [2]
N o~ CDF Run |l Preliminary 220pb"
LB isews ] o 60— Beos JIyi0 N(Bs)=184.6+12.5
3 : % 50/ Fit Prob: 75.0%
¢ Ll ] = 5
g ] o O
E CDFRun| | @ .| CDFRunll |
- 3216 evts | E - 185:13 evts |
T : w 2
e il ‘°
: ({“I‘ﬂ PR AL it AT bt o
o T eaen 570 s000 10 5.15 520 525 5.30 5.35 540 545 550 5.55 5.60

Moss (MeV/c?)

B candidate mass [GeV/c zj

Ave. Lifetime [ps] 1.461 + 0.057 ps 1.461 = 0.040 ps WA (HFAG)
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B Lifetimes

(B,)=1.381 +0.055" " ps [4] (B )=1 .398+0.044 %% ps [3]

C.Tarantino, hep-ex/0310241

= li —0.046 ~0.025
25 CDF Run || Prelimi 360 pb’'
L NLO 03:1.085 £ 0.017 107 un - reminary e £ F
20 g Combined lepton-Dq = ;
06: 1.076 £ 0.008 E .l — Al 8 10°k World : DO, 0.4 fb
13 310 3 - Be— IVDIX g F ¢
10 A c -~ Backgrounds @ -
©. .| & 102
5 210 | s f
5 o -
0 EJ i s .|
.95 1 1.05 1.1 1.15 1.2 SIS N © 10
+ i) g * g
T(B") /T (Ba)nro o s
© " 1
I O10 g
L 1 F ; fit prob. = 0.282 | - )
50 . WA ! I L d
i 03: 0.951 £ 0.038 01 0 01 02 03 103 02 -0 01 02 03 04 05
3 Pseudo-proper Decay Length (cm) Pseudo Proper Decay Length (cm)
i 06: 0.957 £ 0.027
30F
ok _ CDFIl Preliminary L=360pb" _ COFNl Preliminary L-360pb”
g ol + BS—) DSTE —— Data . E'_ ol B, D31 —— Data -
le E D 4>¢“4T — Gilobal fit E D om — Global fit
ok ¥ ‘ ; g s ITT L Combinatorial | S GoKK | Combinatorial
0.85 0.9 0.95 1 1.05 1.1 ¢-KK i signai [ signal

T(Bs) /T (Ba)wro

Nof By : 472 + 27 NofBg : 13323

HFAG 2003 —>;
HFAG 2006

03: 0.786 = 0.034
06: 0.813 + 0.030

] : i n

i 4 ++ LT TTE WIS TR | g W {lﬂﬁ‘.ll ”h ph, bt 4 iH i
2 IS 0 A L H TG LTI P
" -(:.ns d 005 01 045 02 025 03 035 40 605 04 0.5 02 025 03 035 04

ct fem ct [em
0.650.70.750.80.850.90.95 1 e e
£ (A ) /T (Ba 7(B,)=1.60+0.10+0.02 ps [5]
H.Evans see also C.Tarantino, hep-ex/0702235 La Thuile 2007 10
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1) CDF: B_/ B — h*h'- [6]

2)CDF: B_. —» D_"wn* & D_~3n* [7]

— test of SUQ3) @

Number of Entries / 60 MeV/c?

H.Evans

— test of SUQ3)

— CP Asymmetries (y)

CDF Run Il Preliminary Lim=1 fbo!

Fit for composition

jj HHM = oorer
R |
11 ) W M #h &W A

M(rrm) [GeV/c)]

Decay Modes
*D_(¢m)

*D (¢, KK, tvrn’) n* w* -

o

E 1400 I =

S 12007 5; ¢ M(h+h_)

3 =

;1000 EB: *dE/dx

© Ay _
s = * Ph), P(Iv)
c e

8 B

51 52 53 54 55 56 57 58
Invariant nr-mass[GeV/c?]

3) CDF: B, - y(2S) ¢ [8]
— comp to B*? — y(2S) K+
— CP-even vs -odd (c.f. B, = J/y ¢)

4) CDF: B_ — ¢ ¢ [9]
— CP-even vs -odd (c.f. B, = J/y ¢)
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Hadronic BR Results

CDF Branching Ratio Results

N(signal)
Bs—>DS_1T+ . : : :
o Colangelo, Ferrandes, PLB 627 (2005)
B"-D m o : § § 494+28
Bs—>D;‘IT+T(+T(_ :
........... - RN SENSRRRRNIS SNIRRRRNI WRSRRS—-Rom— . Ty (s ¥ T |-
B -D w'ntn
B(B K'K) ~ BB'—K'm) Buras, et al, NPB 697 (2004)
> B K K™ (x10°) : ot é : 1307164
© : ] . . :
c : : : :
g B-K m (x10° ; . 23038
I ; ; i i : :
st + - 6 . AT
8 B -m'm (x10° — Williamson, et al, F;RDM (25006) ....... 26421
B —-y(28)¢ = .B(B°—>\|l(2.S)K*) / B&B°—>J/\|1K.*) : :
: 5 5 5 5 ] 32.5+6.5
B-dlyg |
Bs—>q5q5 (><105) . C.hen,ret al, PRD 59 (1999)7.312.9
Li, et al, PRD 68 (2003)
1 1 11 | [ T | I L4 1 1 I LI 11 | 11 11 | 1 0 1 I | I T |

0 1 2 3 4 5 6 T
BR (scaled)

H.Evans La Thuile 2007

Result

1.13 + 0.08 £ 0.23

1.05 + 0.10 £ 0.22

2.44 £ 0.14 + 0.46

5.00 £ 0.75 + 1.00

< 1.36 @ 90% CL

0.52 £ 0.13 = 0.07

1.4+0.6 £0.6

Signif

6.40

4.7
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5979 - ‘ see talk by Thomas Kuhr I

[ L=0.P=—1 L=1.P=+1
587947 Meas [MeV] CDF [10] DO [11]
(0.4 B'K BK, B'’K
oo <—| |—> ey M(B,) 5734 £ 3+ 2 5720.8 +2.5%+5.3
L3 C By ') M(B,) 57385+ 1 5746.8 £+ 3.9 £ 5.4
6794 ¢ i Sy ' .
5579 ~ g r 16 * 6(fixed) 6.6 £5.3+4.2
0.1 o M(B_.) 5829.4+0.2+0.6 | —
34749 e ’
M(B_) 5839.4 + 0.4+ 0.5/ (5839.1+1.4+1.5
5379 - AM(B",-B_)(10.20 £ 0.44: 035> — |
First Observation ! too low to allow B_, —» B™ K-
BS RN D—s1(2536) K v X Mass Ds1 =2535.7 £ 0.6 £ 0.5 MeV
| D- K° - :> (2535.34 = 0.31 MeV - PDG 2006)
|—> DO v BR(BS—>DS1!.LVX = (0.86 * 0'163tat * 0.13syst . s O.ngmd)%
DO: 1 fb [1 2] | K+ 1T Theory: (0.195 - 0.53)%
Scora,lsgur PRD 52 (1995); Mayorga,Moreno-Briceno,Munoz JPG 29 (2003)
Ebert,Faustov,Galkin PLB 434 (1998)
H.Evans La Thuile 2007 13



0 _
B° —» p* p- Predictions T B_— u* u ¢ Predictions
* BR(B) = (3.4%0.5)x10° d,s e
*BR(B,) |V, /V |>~0.04 W pgo 2 uc,t u*  eanalog to B, — pu* u- K™
SDW : ~ (bospp)
o ¢ s S ' *BR~1.6x10%
b — - i
*BRoctan®Bfin MSSM  g° Lm y
o< tan*f in 2HDM d,s v~ Meeting the Exp Challenges
W - Cutaround J/y and y'
— Discrim against other di-pu sources
% BDDDD: .
E SDDDDE— /J;W DO Preliminary  |solation
% 40000F * Decay Length Significance
= C
5, 30000 /?q’ v Y (1S, 28, 39) * Angle b/w decay length and
EUDUDM / SM signal ( 10°) \ momentum vectors
10000F / - Normalize to known decays
D_ " " I A " I " Y A " U R SR | "
2 6 B 10 12 . ..
invariant (1 11) Mass [GeV] * B> JyK ;B > Jyo

H.Evans

La Thuile 2007
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B— -Results I::> 5: 16 Signal region - . BiynoDum
u u g :II.; Sideband 1 [ . Sideband 2 g —_— Sisgnal reZion
@ E D.; %\_ 4 :Extrapolatedﬁt
. 5 06 g |
,, CDFIl Preliminary (780 pb " LEMU-EMR 5 0.4 3 3
S L LT 0.2 5
o 58p : .. 0~"246 48 5 52 54 56 58 6 6.2 ° ol
= o " =, _ Invariant mass (U* ") [GeV/c]
© g v 2FDO 1 .
54 S g = 1.6/ Sideband 1 Signal reglon Sideband 2
5.27; S e U, - 1'_‘21 OS5 51 52 53 54 55 56 57
[ a - o . ~ 1 m(upd) (GeVie’)
S5-- . 208 ﬁ
- . §0.6
48 - . 04
L. S | =02 | <:| B. —» u* uw ¢ Results
0.9 0.95 1 QLT ' — = m——— : —— s
Likelihood Ratio (L) 46 438 5 52 54 56 538 6 6.2
Invariant mass (u* @K' K') [GeV/c?]
Exp Mode Lumi[pb'] Final Evis Bgrd Pred BR Limit (95% CL) Comments
D@ [13] B,—-»u w 300 4 4.3 +1.2 <4.0x107 2.3x107 exp for 700 pb-
[15] B,—»>p nw¢ 450 0 1.6 £+ 0.4 < 68.8 x 107
CDF [16] B, —»p 780 1 1.27 £ 0.37 <1.0x107
[16] B, —»p p- 780 2 2.45 £ 0.40 <0.3x 107
[17] B, > p* w ¢ 924 11 35215 <24.3x107 2.4 o signal

H.Evans
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FCNC Limits

Buchalla:, Buras; NPB 400 (1 é93) I=-
Buras; PLB 566 (2003) € : I N
: :IE : =,
i T
= mw
: : : L
Buchalla, Buras; NPB 400 (1993) N
Buras; PLB 566 (2003) (_I =.
T
: - I . -
m
“l95% CL leltse-.- -----------
—— PDG 2002 : = Geng, Liu; JPG 29 (2003)
— DO 5 ' PrA—
: » :
1 1 IIIIII| 1 | IIIIIIj 1 |mulllllt 1 1 IIIIII| 1 | 1 1 1111
107 10° 10" 1 10 10°
BR x 107
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Q

i 9Bty | gy L||IB°(t) e
dt\|B°(t)) 2/\|B°(t), % b
B, =p|B° +q|B° |B,=p|B°—q|B° © B°
B, =IB°+|8° B, =IB° |8 ; s,d
(Jp)
Observables 5
Am=M_—M ~2|M | sens. to NP § B°
S
Al ,=I  —I_, ~2|I' | notsens.toNP N s
AI' =I' —=I' =AT cos¢_ very sens. to NP
(¢, =-0.5 —-0.8 in 4-gen models)
Hou,Nagashima,Soddu; hep-ph/0610385
In the SM
AT m?> Am M
——-0|—2| (QCD) ¢ _~0 d _ Bd
Am m? Am M
S t s Bs

H.Evans La Thuile 2007

(+ charginos, neutralinos, etc @ tanp >>1)
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HFAG Wmter 2003

Exp

Mode

Sample

<eD?> (OST) (SST) Sens [ps]

Y T ke tomzons smy,  ALEPH _Hadronic 28.5 27% 13.6
u n;rllg 1 f—e—f 383£L49£032 (73 ps?) DQ u Ds(q)n) [1 8] 26,71 0 2_48%> 1 41
.u.r[,glﬂ_ol% b ._.1 047 £1.15£047 (04psh)

: 014 £2.00+0.51 (5.1psh u, Ds(K K) [1 9] 12,650 11.7
DELPHIBEDQ}I . 0.45+3.58+193 (32psh)
DELPHI D 1 f 5. 125£137£031 (8.6ps?) e Ds(qm:) [20] 1:010 82
(92-95 pre ) [ N
DE;E:};E’E }_.~_¢ -0.23£3.04+0.56 (69 pts-ll u Ds(Kos K) [21] 2,600 1 9
oDELPHI P—'——ﬂ -1.04+147+£071 (87 ps™H
oLl | e s o2y CDF ID_(all)  [23] 61,500 1.8% 4.8% 19.3
OPALD1 S3.63+305° 00 (42psh)
son ' L5138 (3356 D_(¢m) m 2,000 1.8% 3.7% 30.7
SLD dipgle | + 0.44t1.00:_§3 (87 psi! part. rec. 3’1 00
r.%-gzligrl;lﬂ ‘_. i 0.67+L07%05 (63ps™) .
B 1 D (K'K) & 1,400
‘World average (prel.) . |H. i 0.51+0.40 (193 ps™) S

-6 4 -2 0 2 4
amplitude at Am_=15.0 pe;'l

700
700
600
200

D .(37) ©
D,(¢m) 3m
D (K'K) 3=
D (3m) 37

Heavy Flavour
Averaging Group

CDF: Combined -1 fb

L=1.0fb"

o 30F
€ 250 — combined z 'E____ D@ Prelim [22]: Combined — 1 b’
-§ 20% — semileptonic % 51: ** *** .......................................................................................................................
= 151 — hedronic - e
X = C
T | I + 17 < Am, < 21 ps™ (90% CL)
0;— 3§_ ........................................ Koo e e ee e e e e e ee e s ere
= e *

-5 = =IO e . *** .............
-10F 56 Am =17.77 + 0 10 + 0.07 ps‘ - sow%cL ******‘ i e
-15F Y 1E(twiossidedy e * Mgt S e
oOE ] \| = i

0 5 10 15 20 25 30 B 1 '2 """"""""" 1 ‘4 """"""""" 116 """""""" 1‘3 """" *'zfo """"""""" 2 'é """"""""" | -

Am, [ps1] La Thuile 21



Impact on Unitarity Triangle

7))
D
(1))
CKM Fitter: FPCP 2003 CKM F|tter Beauty 2006 o
L o e B L U B 1.5 T T T T u’
’exc\udedyarea CL > 0 9 ?%D l ‘ E o
¥ Am, = C
! Amy 1 in2p Amg & Am, -g E.II-:
I ' Am_ & Am, o -
05 b 05— - X =
] g > - 3 =
] > Fe i = O
= ol B O Tl PINSINERws L I= o o Y
: - ValVal " ©
i | o=
05| 7 051 e /1 5. =
| . “1 R S
i : - 15 O
L |  Cfitter (::«I:'Lwa’n“: B.ss) ] =h m
% : .1 .5 B Il E\EAUITV \2“0‘6 | | ‘ | | | | L1 ‘ L 1 i 1 .A
P T S S S . 0.5 0.5 1 15 2 —
-1 05 0 0.5 1.5 2 P 2
P +0.5% -
<
td 0.0081
| = 0.2060=0.0007 (exp)***! (theor) = +0.3%
ts

|CDF Measurementl

0.016 B-py see talk by
BaBar and Belle Ave: 0.200+0.016 (exp)" > (theo) |———
Y (8XP)_q.1s ) B—K"y S.Nishida M.Okamoto hep-lat/0510113

New CDF B, — K~ t* [6] Sensitive to Y= 2.5¢ significant meas of direct CPV in B,

A (B,—» K 7w)=0.39 +0.15 £ 0.08 [ SM pred ~ 0.37 — Lipkin, PLB 621 (2005) ]

H.Evans La Thuile 2007



B. — J/v ¢ contains both:

2

[$]
o
o

CP-even & CP-odd comp's

disentangle using ang. distrib's

o
a
o

DG, 1.1 1’
Bl > Jiy o

« Data
—Total Fit

— Prompt Bkg

Candidates per 10.0 MeV/c
w
[=4
(=}

- MU/yo)

Fits to CDF & D@ Untagged Data

- Proper Time

— 3 Decay Angles

& F 1 Data
0. D@,1.11b .

< 250 , — Total Fit

d:)- C BS =2 J/\Il q) ------------ CP-even

£ 200 5.26< M(B,) <5.46 GeV CP-odd

& colc) >5 il g

5 51 5.2 53 54 55 Rngsss(ae\?)s -1 08 06 04 02 0 02 04T|93g8\9e?5|;.\{1
Observable | CDF [24] (355 pb-1) | DO [25] (1.1 fb-1) ¢, free
N(B) 203+15 1039+45
AT, (ps™) | 0.47°)°+0.01 0.12°1°+0.02 0.17+0.09
<> (ps7) | 1.40°°7°+0.02 1.52:£0.08" %" 1.49-0.08
0, ~0 =0 —0.79+0.56 "
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E [pg,1.116" BI->Jy¢ - Data
o10° Mass 5.26 - 5.46 GeV __ Total Fit
[Te) E

=T £F B e Total Signal
[} -

0PL CP-even
L A\ CP-odd
[} C

2 | — Backagre
210L

1] E

(& ] o

101_ Levoalons ’I [, 1 ”
-0.1 005 0 005 01 0.15 02 025 0.3
ct (cm)

Also Fit for:
* CP-even & -odd ampl's
* strong phases
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. Muon Charge Asymmetries w

Asymmetries in (untagged) Flavor Specific Decays
= Sensitivity to CP Violation in B Mixing

DO [26] pf)—>b[_)—>l,(il,(i DO [27] BS—)IJ,J‘r DSX
_ _ + 3y -t
Auu_N(bb—)quu+)—N<bb—>H_H_) _Ad +fszs As AS _N<BS_>IJ DS)_N<BS_>IJ DS)N-‘_AFS tan(b
= - — N P SL ~ -
* N(bb-u y")+Nbb-y u) = £z, N(B.»u'D)+N(B -y D!) 2Am_ °
z - .
T 1—(ATr /12T * 1+(Am /T P?| *-
q {Ti ) 9 q :
Fy TO oM rh A
ﬂ 0 B magnet & H L
polarity g: .
- - - . > - - D_ Mass for Different
P " . o3 -
*B ©B e e n-hemisphere
forward forward ;E KoK enot=sss §j::ﬁ(rmmn PP . .
I[]Jﬁckward backward = Solenoid Polarity
LV Fy T g ‘ Toroid Polarity
’E magnet \ J|¢B\
]:HJl,Hl'it}‘ ,
- - > -
p P P p
B B

Change Toroid & Solenoid Polarities = reduce sensitivity to detector-related bgrds
A M =(-0.92 £ 0.44 £ 0.32)% A, °=(1.23+£0.97 £ 0.17)%
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Bs—> K*K- = CP-even

B.— Ds(*) Ds(*> ~ CP-even

CDF Run Il Preliminary 360 pb” —~ 20 15 =3
E I Weo oo o ] D@, L=13f5 © |b) DO % S
-3.4005_ e > S | 3‘
.5350? DBackground § 15 % —
5 300 8O o | 0 10- %
i > L < | ®
2501 Q Gl - | o
: N B0 o | o
2007 ] < & | c | s
150/ Bs_)K+K E' :>j i 1 l Q s (7
5 2~ @
100f -1—5 I "o~
s0; = [ | T t | + *
B 0 ol Lokt 1
ct(c:;)zs 2-22 098 1 1.02 1.04 1.06
m,, [GeV/c] m,, [GeV/c?]
1 1
TCP—evean_, 1+(AF /2T ) 2 BR NA cpP 1
s cp' < s CPoeven I |1+AT _ /2T
s CP s
Exp Mode Lumi N(signal) Al T
CDF [30] B KK 360 pb-1 | 718 £ 55 |—0.08 + 0.23 + 0.03|"B.7K'K)=1.53£0.18£0.02 ps
coF[29] | B,—D/n)DS(¢n) | 355 pb-1 | 23.5 £ 5.5 | diff b/c non-inclus. |BR(B,5D_D,) = (1.3 + 0.6)%'
Do [28] |B.,—D (¢m)D (uoX) 1.3fb-1 | 11.4+6.5 0.079fg:g§§fg:g§; BR(B—D,"D ) = (3.9 * 1.8 + 1.6)%
ALEPH 2000 0.26" BR(B,—~D D) = (7.7 £ 4.7)%

! uses CDF meas

H.Evans

BR(B

—>D;r D)

BR(B°~D. D)

> =1.67+0.41(stat)=0.12(syst)+0.24(f

La Thuile 2007

s/fd)i0.39(BR¢n)and BR(B°- D: D )=0.0080--0.0030(PDG 2006)
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Improvements in A",

1-sigma contours (A(logL) = 0.5)

|1I_—| 06 (1 LN L EEE BE A A D A A
7p) - Flavor-Specific T
.1 — I 7,(B5) Fall 06 | |
<, (@l |
LT Winter 03
e - Direct
06 S\ o - Combined Measurements
| AN 02+ il
‘ | SM B
0.2 \ -
| \1 O :
01‘ L Ilj.ll I Ill.Zl | Jl-ll.l: J l114l L IllSJ l Iill.ﬁh | Ilt’.”l I ‘lt8l J l119l L IZ
VL (ps) CDE )
_0.2 1N S I N TRNAN A NN T MO N ST MR | |T| (uBu(S)I_-TK_?(u )I_
- : / )2- 11 12 13 14 15 16 1.7
1 |1+(AT_ /12T 1 1 .
Tt~ — 2 rs:_:_<rL+FH> 1/r3 [pS
I |[1—(AT /2T ) T 2
S i ) ) ] S
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Combination of D@ Results

M) 058 ' 1
& ot % Constrained DO, 1.1 fb
; é ] Bg — J/W q) Lenz, Nierste
— 03 = JOCTTI hep-ph/0612167 Combined
Nn0.2 ¥ >, SM semileptonic
Li "“E / | charge
=5 % - asymmetry
< 0'15 et | band
“Constrained” Includes: -0 -
*B, > Jy ¢ 0.1F-
B — u XAsymmetr s
B AT 028 ™ N\ -
* Dimuon Asymmetry . AT tang, = As, Am
» World Average: T,_ -0.3¢
-0.4F SM
O4E AT = AT x [cos (o)
_0.5 -I 1 [ | [ 1 I [ | 1 [ | 1 I 1 [ | [ | [ | I L [ | 1 [ | I [ | [ | [ | [ | I [ | 1 [ | L I
-3 -2 -1 0 1 2 3
0 (radians
D@ Comb [31] SM Pred
AI", 0.13 £ 0.09 ps™ 0.088 £ 0.017 ps™’ Lenz,Nierste hep-ph/0612167
o, -0.70" % (4.2 £ 1.4) x 10°
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S herwe |00

Detectors and Data Collection
- up to 8 fb! (per exp) with Run IlIb (note: increasingly restrictive triggers)
- D@ Layer-0 Silicon: 25% improvement in proper time res.

B_Properties: Lifetime, BRs, Spectroscopy...

- increasing sensitivity to rare modes

FCNC Decays
- should observe p* - ¢ if close to SM prediction
- get within a factor of ~10 of u* u-prediction

B, Oscillations and the Unitarity Triangle
- |V,/V,| now dominated by theory error

- sensitivity to yfrom B_ —» K* 7

AI" and CP Violation

- fits to tagged B_ — J/y ¢ = sensitivity to Am
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@ [ Rourdup ofProgress i 8,_]DO

Remarkable Progress in B_ Physics since Start of Run II'!

B_Properties: Lifetime, BRs, Spectroscopy...

- several modes observed for the first time
- valuable tests of QCD Modelling: SU(3), etc.

FCNC Decays
- B, —u u ¢ limits approaching SM predictions

- B,-opuw limits only a factor of 30 from SM

B, Oscillations and the Unitarity Triangle
- Am_now measured: [V, /V | error dominated by theory
- CP asymmetry measurementin B, - K- &

AI' and CP Violation
- sensitivity to CPV phase ¢_
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