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Disclaimers —

1.
2.
3.

New Physics in Flavor already discussed by S.Stone yesterday
Semileptonic B decays already discussed by P.Urquijo 30 minutes ago

Only selected topics — any missing results are due to my choice or fault
(skipped: CPV in B decays less related to CKM, Ay, Bs mixing and CPV)

Notations — only (¢1, ¢, ¢3) in many places, equivalent to (,8, o, y)
and S = A™X, A = A™X = —C are used for CPV parameters



CKM

Gauge interaction with Kobayashi-Maskawa mechanism:

W= (4, )
g - = 7 + .
(u,c,t) _ﬁ (ML, Cr, tL) )/‘UW‘UVCKM S;. |+ h.c.
(d, s,b) \ br )

Misalignment between mass and weak eigenstates generates
mixing beyond generations: (d,s, b) # (d’, s’, b") = Vcxm(d, s, b)

Voo 1-4 A AN (p—in) |
Vexm = i -1 1-4 A
\Vt; y . | AN (1-p—in) —AA? 1 )

Irreducible complex phase is the source of CP violation in SM




b-d Unitarity Triangle (off-diagonal elements)

Unitarity relation in complex plane V',V + Vi Vea + Vi, Vig = 0
provides a rich set of CPV observables

B — nm, pm, pp, €tc

Am, B — py, etc

i

B — nlv, plv A
B — X, {v, etc

Non-zero area
= CP violation

B — J/{YKY, etc
P4/ [ NS

B — DK, etc |VcEVCd| B — D(*)&/, B — X.tv

ViV Vi VieVud
/ = — ar ( ¢ )’ /OCZ—aI' ( ), / = — ar ( )
P1P 5 VisVia P2 5 VieViua Psly 5 Vi Vea

& Less (hardly) visible s-b (d-s) triangles
VisVip + ViV + ViV =0 — (A% 1 A2 A2) = By ~ 1°
ViaVius + VigVes + VigVis =0 — (AL 1 AL A9)



Tree vs Loop
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Tree measurements free from NP contributions (¢3 and |V ,;|),
Loop measurements may be affected by NP (¢, and [V])

Experimental precision: ¢ > ¢ > ¢3, |Vg| > [Vl |Vl
Theoretical cleanness: ¢3 > @1 > @2 > V| > |Vl [Vl



Heavy Flavor Dataset

Integrated LumanSIty[fb 1] LHCb Integrated Luminosity at 3.5 TeV m“
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L J Date
ol / A I I I 2011: 1.0 b1 @ Vs = 7 GeV

1998 2000 2002 2004 2006 2008 2010 2012  2012: Expect 1.5 fb!@ Vs = 8 GeV

Belle +BaBar total 1240 M BB + (even more) charm + 1
BaBar (1999-2008) > 500 fb~!, Belle (1999-2010) > 1000 fb~!

LHCb 1.0 fb = (2011) + 0.6 fb ! (2012 June) + more to come
already surpassing Belle/BaBar in all charged track final state modes

Other players: CLEO(-c), BESIII, CDF, DO, ATLAS, CMS, ...,
and averaging / fitting groups:  HFAG, CKMfitter, UTfit, . . .
(COLOR codes above are used to indicate the players)
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Loop Measurements

Northern group

Flagstaff Melbourne Central

Spencer Street

Flinders Street Burnley, Caulfield,
Clifton Hill groups

City Loop of Melbourne




Time-dependent CP asymmetry

Beautiful experimental setup
(thth) VepVes BY-mixing + b — ccs + K’-mixing

/ LB =\ JK N\ (VaVior?

i/ ¢K0 » ['(BY) oc e7t/" (1+ sin 2¢1 sin Amt)
I'(BY) oc e7t/7 (1— sin 2¢1 sin Amt)

1 Vcchs
\ : BY _)_Q ]/beO /

Decay time measurement (L5ps) &7~
and lot of data o@0fb™") needed & smwoés*oif;
gm - sin 2¢,=0.668 I
S [ Am=0507ps’ »
=025 No At smearing 15 L

0.2 F  No flavor dilution

At (ps)

Starting point of B-factory era




¢1/p from B — J/¢K] — State of Art "™

Belle 772 M BB PRL 108, 171802 (2012)
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@® Belle’s final data sample (772 M BB) (BaBar's look very similar)

® Golden mode ( B — ]/gng) (only good flavor-tag sample shown)



¢, / B from b — ccs — status
@® More modes added: ¢(2S)K?, xaK?, J/YK?, ...

@ sin2¢p; = 0.68 + 0.02, foIiNVARIEI IR (2-fold ambiguity resolved)
Ay =-0.005 £ 0.017 (consistent with 0 at <2%)
@ Still statistics limited! = homework for Belle 11/SuperB

p=g,  EEB sin(2p) = sin(2, FE

PRELIMINARY PRELIMINARY
! ' ' o BaBar ’ L 0.69 + 0.03 + 0.01
: 5 PRD 79 (2009) 1072009 ; ;
1 L LU BaBar X : | . 0.69+052+0.04+0.07
S PRD 80 (% 05) 112001 —
- BaBar J/y (hadronic) K | 1,56 +0.42+0.21
0.8 - I_ig ] PRD 69 (2004):052001 ; |
' O Belle : 5 I 0.67 £0.02 +0.01
@ PRL 108 (2012) 171802 | VE
0.6 o - ALEPH : o e . 0.84%982+0.16
= PLB 492, 259 (2000) ; ' !
L B A OPAL ' E . 3.20 38+ 0.50,
0.4 + So o A EPJ C5, 379 (1998) ; on *
: L5 (2 v, CDF : ’ = 0.79 *0%
' .4 * H f H IS . -0.44
| 200 ~ PRD 61, 072005 (2000) S
0.2 : ) . LHCb : . 0.53 %928 + 0.05
: o LHCb-CONF- 2011 004 AR R
; o Belle5S : : Ny 0.57 + 0.58 + 0.06
O N PRL 108 (2012) 171801 | )
: Average : : | 0.68 + 0.02
HFAG ; : VE
0 20 | 1 1 1 1 _ A L H f i . .
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Kronenbitter
De Sangro

Other ¢, / B modes (1): B® - DW*D™-

B-mixing + b — ccd — sensitive to  ¢1/f

B’ - D*D- B’ - D**D*"
CP-eigenstate mix of CP-odd/even

S =sin2¢;, A=0 S, A for each of 2 amplitudes x 2 modes
If negligible penguin  longitudinal / transverse = C, S, A, AS, AA

New partial reconstruction (BaBar)
(one of D* of D,D" is tagged only by slow )

B’ —» D*D**F
Not a CP-eigenstate

D**D*~ full reconstruction

2 100F
P
& 8or (Be”e) D'D BaBar pesM | 4 ° (0.65£0.36£0.05)x10°
i PRD79,032002(2009)
601- D'D Belle [772m] M@+ | (1.06 '"“20.08)x10°
- PRD85°0911106(2012)
i DD HFAG —e—— | (0.98:0.17)x10°
40 (2012 Moriond)
i D "D BaBarssm] ——————i (0.68+0.15+0.04)x10°
C PRD79,032002(2009)
oo DD Belle [772m] —— @i (0.78+0.15:0.05)x10°
PRD85,0911106(2012)
0 D "D HFAG ——i (0.730.11)x10°
g o0sE (2012 Moriond)
E oo DD BaBar [468Mm] ————i (0.71+0.16+0.03)x10°
€ o L. PRD79,032002(2009)
b oaf DD Belle [r72m] o (0.79+0.13+0.03)x10°
E e . s EPS2011 preliminary
oaE D D HFAG —e—i (0.77+0.10)x10°
io'ﬁ E (2012 Moriond)
oaf DD BaBar 468v] H———— @——— (0.49+0.18+0.08)x10°
E P N | partial recon new ICHEP2012
5 . —
sin2¢@ fromb - cCs
S Ao~ o8

5.40 CPV, Poqq =14 £2 £ 1%

0.4 0.6 0.8 1'_f 1.2

ff

sin2(p‘i =sin2p® =-S



Ben-Haim

Other ¢1 / p modes (2): charmless B decays

® b — sgg transition — numerous charmless final states

@® sin2¢; in SM, penguin loop may be altered by NP
And there used to be a large discrepancy from other P1/p

@ Latest addition by BaBar: sin(2p™) = sin(2¢5") vs Ccp =-A [T
B SEEN (PKg (468M BB) Cep =-Acp PRELIMINARY
0.8 _I T !. T T T T T ]
gbeff/lBeff — (21 + 6+ 2)0 No S;Ign of anoﬁekly
1 . 0 - 0.6 i
B — K™K™Kg (not ¢/ fy) Ll |
¢St /Bt = (20.3 £ 4.3 £1.2)° y
Fully compatible with ¢/ |
[BaBar PRD85,112010(2012)] o 2T ]
%\08;“‘\“‘\“‘\“‘\“‘\“w“w‘*‘j 05 MQ},‘ ]
< % —1= E 0.4 FE T KKK EKILLRET 2
0.2 | e = 2 1K | petetelelate
o ‘ oKL | — K,
-0.2 \4% E -0.6 - (e E)Ifﬁ ; _— f2 KSK n
0.4 E SS Y —  fxKs
-0,6;— é 08 _. IK+ K'K’F — In+ 1T'KI | |
i s SR 04 -02 0 02 04 06 08_ 1
%6 4 2 0 2 4 % 8 sin(23°" = sin(2¢;")

At (pS) Contours give -2A(In L) = sz =1, corresponding to 60.7% CL for 2 dof




¢, / a« and Penguin Pollution

(Vi&i)i VioViud - VoVt I'(BY) o e7*/7 (148, sin Amt
/ _B' =+ L » + A cOs Amit)
BY 1 VieViua ViV e I'(BY) o e7t/7 (1-S;,; sin Amt
B —> = FRE / + A cOs Amit)

Srn = V1 = A2, sin 20T, where ¢ = (¢, + x) is not ¢,

Isospin analysis [Gronau-London PRL65,3381(1990)]

Relations with B* — n*r" and B? — n%rC
(same for B — pp after resolving polarization

Isospin breaking effects are small (~ 2°)

[EW penguins, m, # my, 7 — 1) mixing] At r0) = A(0)
Time-dependent Dalitz analysis  [Snyder-Quinn PRD48,2139(1993)]

B’ - ntn~n? contains p*n~, p~wt, pnY and their interferences

¢o/a directly determined, p*r® and p°r* for further improvement




B _ 7T+TI_ by LHCb | Soler Jermin

Adir
: 0.8
Huge signal sample : " Belle
% 1000 : BaBar
% 800| it}?i?!:jnary 06_ A% |:| LHCb preliminary
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E 030 Preliminary
o | [LHCb 0.7 fb ~!, LHCb-CONF-2012-007]
: g&%\ M Spn = AMX = 056 +0.17 + 0.03
vk T F A = A = 0.11 +£ 0.21 £ 0.03
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CPV measurement at a hadron collider




¢,/ afromb — udd: status

1.0

0.8

p-value

0.2

0.0

RV --- B-pp (WA)

WINTER 12 --- BTt (WA)

] Combined
— CKM fit

0.6

0.4

J=F=

T_T_IL

4.,,"'..{

gbz [ o = (88.7+4'6 °

—4.2
[CKMfitter Moriond2012]

Multifold ambiguity solved by combination of nirt, preand pp

— Consistent solution exists,

pp bound is most stringent

Many Belle’'s / some BaBar’s results yet to be updated to the full
statistics, LHCb will further improve S, and A

Further ¢,/a related measurements are homework for Belle 11/SuperB



Tree Measurements




¢s/y from B - DK

A(B~ — D°K7) o A3 A(B~ — DK™) oc A3(p + in)
B Vub - U]
0 D°
et 5 _':_f:f ““ Sl
R VCS<._.:E:§7*55:; .
Tree only o K

D° and D° mix

GLW — B~ — Dy, K™ & B* = D¢, K* (Do, — K*K™, n*m™, Kgno, o)
ADS — B~ — D% K~ & B* —» DY K* (DY — K'n~,K*nn’, ...)
cs dcs dcs
3 unknowns (¢3/y, rg and 6g), need more than one mode to resolve
2 observables (A., and R.,) for each mode

GGSZ — B — DK, D — K{rn*n~, strong phase from Dalitz plot

Need D decay model (sum of resonances),
or phase measured at y(3770) (CLEO-c or future BESIII)

Most sensitive to ¢




B —» DK™ by LHCb

GLW (B’ — DyK”, Dy — K*K", new)

Candidates / 10 MeV/¢?
dandidates / 10 MeV/c2

5 5.2 54, 5.6 : 2 .
M(D o K ) (GeVicd) M(©D K“K ) (GeV/e)

ADS (B~ — DOK DO — K"~ DCSD)

40 ewdence of CPV L |

Events/ ( 5 MeV/e?)

5600 O
m(DhY) (MeV/c?)

Martin Sanchez
Powell

GLW B! — DK
[LHCb-CONF-2012-024]
Ay = —0.47 1022 +£0.02

—0.25 —
Ry =1 42J_r8‘31}3 + (0.07
GLW B — DK

[LHCb PLB712,203(2012)]
ACP =0.14 + 0.03 + 0.01
Ry =1.01+£0.04 £0.01

(not shown)

ADS B — DK

[LHCb PLB712,203(2012)]
Agp =—0.52£0.15 £ 0.02
Ry = 0.015+0.002+0.000

® LHCb: world’s most precise measurements for these

® Belle/BaBar. dominating in other modes with Kg or i’



¢s / y status

GGSZ P' =|A +rge @) AP

D(D%) — Kdn*m

Dalitz plotsDalseno

= |P| + r%lﬁl + 2 VPP(x, cos Op + v, sindp)

where x. = rpcos(0p+®3), Yy = rg sin(0pp3)

[Belle 657M BB to appear in PRD]
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LHCb prospects: half statistics of Belle's sample with 2011 data of 1 fb™*



Vb and B —» v

Purely leptonic decay, proportional to  fz|V,,|* (in SM)
or sensitive to charged Higgs (in type-1l 2HDM)

However, fp is not precisely known (only from Lattice)

Instead, more reliable constraint from  Amy; and other CKM
(and no more direct constraint to |V ,,;|)

0,30 X10° p-value
% 3 CKM fit w/o BR(B - T V) . 1 M.,
mmmmm —— Measurements (WA) 0.25 - ; s
10 _I T | T T | L | L | 1T | 1T L 1T T I_ 020 i ; 07
o8 HFAG 2011 1 2 - + 1 Fos
L . 1 L ]
B B(B'l' —_ T+ v) m 0.15 — ] 0.5
o 06— _ I ~ r B
- = (1.67 + 0.30) x 10~* & F 18
& 04 ] 019 - 1 0.3
0.2 |- - 0.05 | - o
Z i C % ] 0.1
0.0 L R R o v b b b b by ] 0.00 [ P R T R N TR T M M A T M T M N T TN M N B R R B 00
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 24 0.5 0.6 0.7 0.8 0.9 1.0
BR(B - tV) x 10* sin2@m

status before ICHEP: 2.80 tension in direct vs indirect Bt — ttv




BaBar B* — t+v Hadronic-tag (New) e Nardo

@ Finalized the previous .
[ICHEP2012, arxiv:1207.0698]

preliminary result using > 7
hadronic-tag (468M BB) S 300- @
o -
S 250 ﬁizl—ﬁ-
* &/K_ N ZGJZOO;_
ST 1s0p —
B* ' =
100
50~
0:' N T T T T T B T S R
0 02 04 06 0.8

® 4 T modes: (evv, uvv, mv, pv)

® Signal peak at 0 in the remnant calorimeter energy

B(B* — tv) = (1.83 0% + 0.24) x 10~ (XY

(BaBar average with semileptonic-tag: B(B* — tv) = (1.79 + 0.48) x 107%)




Belle’s B* — t+v Hadronic-tag (New) Yoo

@ 72% more data: 449M — 772M BB

@ mproved (slow) track efficiency by reprocessing

@ New hadronic-tag algorithm —  Neurobayes neural network
@ Newly added K; veto after understanding data/MC difference
@ 3x tag, 3.7 x efficiency, ~half statistical error
@ Better understanding of peaking background

@ Newly including missing-mass in the fit
@ Signal peak at 0 in the remnant calorimetey@y EgcL

- x10° R 107 T _ 5171/
% 300f . % 300-
¢ [ Previous ¢ New background
S ™ (449M BB) $ ™ (772M BB)
% 2002— O6M B+ tag % 200? 18M B+ tag %
; ‘505— ! 1503— %
100 s
snf— ........................ 50; ....................... | M C iL
. T em aal 0 5 10 15 20 25 30

M. (GeV*/c?)




Events / 0.05 GeV

Yook

120F :
o0 Belle ICHER201 o F Belle ICHEP2012
100 preliminary } soe T T Lol * 1 preliminary
_ > -
80F 3
60 o g1
e el
= Lﬁ 5| |fte T
N - = =
W= L= 0%r,;L:I:L:ﬁ:f:il::i::f::ﬁ:}::lw
0 02 04 06 08 1 1.2 0 5 10 15 20 25 30
Ecc (GeV) M. (GeV?ict)

BB — ) = (0.72 7927 + 0.11) X 10™* N REEE KT

—-0.25

—22

First 57% of data (same as previous sample) gives B = (1.08 *5-37) x 107%,

consistent with previous result < 1.9¢ even if fully overlapped
Additional 43% data gives low branching fraction 8 = (0.24 *3¢) x 10~
Sub-decays of T (evv, uvv, v, pv) give consistent results

New Kg veto is not killing the true signal, and more checks were made. ..




BaBar [468M]
(2010) semilep-tag

BaBar [468M]
(2012) hadronic-tag

BaBar (combined)
with correlations

Belle [657M]
(2010) semilep-tag
Belle [772M]
(2012) hadronic-tag

Belle  (combined)
with correlations

W.A.
private average (MN)

Tension between Bt — v

CKMfitter (0.73 5

—o—
SM (1.20+0.25)x10™

+0.12
.07

)x10

1 2
BF(B - 1v) (10

world average and CKM fit
becomes much smaller

3

(1.70+0.80+0.20)x10™
PRD81,051101

+0.53

(1.83 +0.24)x10™
arxiv:1207.0698
(1.79+0.48)x10™

arxiv:1207.0698

(1.54 038929y 10
-0.37 -0.31

PRD82,071101

(0.7277°7+0.11)x10™*

g
ICHEP 2012
(0.96+0.26)x10™

ICHEP 2012

(1.15+0.23)x10™
ICHEP 2012 030 X107
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Direct CPV in D° —» K*K~ and m*m™ Ga”?o%ﬁi

AA, = Ayy(D° = KYK™) — Ao, (D - mrr”) R

o

LHCb  —-0.82+0.21 £0.11  PRL2012  <°%[ | e

CDF  -0.62+021+0.10 cham2012 | | } :

BaBar (see below) PRD2011 it ¢+H++[

Belle —0.87 +£0.41 £ 0.06  ICHEP2012 t ;

WA —0.678 = 0.147 (>40) HFAG2012 L. UV H
CDF (pp): Araw(f) = Agp(f) + Ap(71s) [slow pion detection]

LHCb (pp): Araw(f) = Aep(f) + Ap(7ts) + Ap(D™")  [production]
Belle (e7e™): Awaw(f) = Agp(f) + Ap(7ts) + Apg(D)  [forward-backward]
(B — D has to be removed to avoid CPV in B decays in many analysis)

Individual Acp are not significant

Ayp(D? — K*K) [%]  Ayp(D° — mtm) [%] Need to search
CDF ~0.24 + 0.22 + 0.09 +0.22 + 0.24 + 0.11 for Acp in
BaBar 0.00+0.34 +0.13 —0.24 + 0.52 + 0.22 other modes
Belle ~0.32 + 0.21 + 0.09 +0.55 + 0.36 + 0.09




L P
D° mixing and (x, y) Casarosa

D" mixing WA at 10 ¢, but no single measurement with  >5¢

— Ih-rT Apm A
mlfmz, y = 1f 2, yep = ycosq5+—xsmgb Ar = —xsingb+7chosq5

X =

® ycr from (D’ — K*K™)/t(DY - K™ 7t*)  (ycp = v if no CPV)
New Belle result (976 fb™?):
ycp = (1.11 £ 0.22 £ 0.11)% (450)\[

CPV allowed

Ar = (—0.03 = 0.20 + 0.08)%
New BaBar result (468 fb™):
yep = (0.72 + 0.18 + 0.12)% (3.30)
Ar = (+0.09 % 0.26 = 0.06)%
No asymmetry observed in lifetime fit

0.5/%

- / Bio

® (x,y) from D’ — Kin*rm~ y 20
time-dependent Dalitz B T 7 R S S T
_1 -0.5 0 0.5 1 15

New Belle result (920 fb™): / X (%)

x = (0.56 £ 0.19 *0.08 +0.06)9; 1y, = (0.30 + 0.15 *0.04 +0.03)oy



Direct CPV in D* — Kgrff o

ACP(D+ — Kgﬁ+) - Acp(Dintrinsic) + Acp(Kg)

@® CPV due to K? mixing is dominant:  (—0.332 + 0.006)%

@ correction due to finite decay acceptance (e.g., 4% for Belle)
and K%KV cross-section difference with detector material

000 - [Belle arxiv:1203.6409]
Belle  (—0.363 +0.094 + 0.067)% +  ©°Ff 7L
BaBar (=044 +0.13+0.10)% . q-000 WWW/WK
o o r
CLEO  (-1.3+0.7 +0.3)% < oof
FOCUS (-1.6+15+09)% 0,015
WA (—0.41 + 0.09)% o S
-0.01
>40 non-zero CPV, but fully o oo .
consistent with Kg asymmetry, 003 ]
and intrinsic charm asymmetry o0e SR

. . . 0.5
IS consistent with zero |cosBSMS|




Direct CPVint — Kgﬁ'l_(nﬂo)VT Prell

Agp(t™ - Kch_vT) = Ap(Tintrinsic) — ACP(Kg) (note opposite sign)

Probing CPV in quark sector through  7-lepton decays?

o 0.03
°<002a:dvf%"* ®)| @ Belle measures W dependence for
. E_A_controlsample T — n_ngT’ BaBAr 476 .
0.01+ abar
| | and found . [PRD85,311102(2012)
; ACP(TintrinsiC) IS 10 s :
o0y consistent o |
002 Belle 699 fb with zero |l B, 4
' [PRL107,131801(2011)] . Mmm Lo
0.0 5T 1517 To N§ 101%' | TK TP :
W (GeVic?) § 103% -
® BaBar adds 0,1,2 n¥ and integrates:  § ., G
Ay =(-0.36+0.23 £0.11)% (2.80) & PR
[SM expectation (+0.36 + 0.01)%]
10% f 4 * ?
CPV opposite of expectation from Kg asymmetry? Lo ol

05
Mass (GeV/c?)




'7.-‘ § 1

E =%
E & B
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Hi |
Lé[amﬁs, Me[ﬁfoume, 7pm,
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CKM / CPV status TODAY

CKM unitarity triangle
1 = (21.4 £ 0.8)° — done @&
@2 = (88.7 +15)°, still more to come from Belle and BaBar (and LHCb)
¢P3 = (66 = 12)°, LHCb opening new door on B — DK
V. and V., — new results still flowing in

BT —» v and CKM — one of the most interesting tensions

Tension decreased with new Belle result (1)

More CP violation
CPV In B decays is not so rare any more (many new results skipped!)

CPV searches in D and t are reaching the sensitivity to produce
some interesting results (e.g. AA.)




Are we seeing the unitarity triangle closing
at ~10% accuracy, or Is It just a coincidence?

Annular Solar Eclipse in TsuKuba at 07:35am, 21 May 2012



15 0T | I ' 1T 1T \lg | T 1T T
: excluded area has CL > 0.95 | %_ :
I % % -
Lo Amg&Am;
0.5 — k-
= 0.0 — 3
B Thank you for your attention!
-1.0 = € —
B ‘ fitter (P SoI.W/coschl<O -

n Winter 12 (excl. at CL > 0.95)
_15 L I I | L 1 1 | l I I | I I | I I | N I |
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Backup




Stone

Correctlon & comments
Peaking Backgrounds

= Since e*e—B*B-, analysis uses reconstruction
of IIB+ detection of T—one track & small extra E
4oosemlleptonlc tag Eaclronlc tag Peak|ng background may

350k }120-‘ Belle look more significant in

300;_ S 1t:|0E | the hadronic-tag?

250F S 80 [ Backgrond level of

200} + L:_ 50: semileptonic-tag is higher

150§ E 40 New hadronic-tag includes

100 /ﬁ missing mass in the fit,
50 % 4// o some of the peaking back-

00 595 05 0 62 - 5*4 06 0. ground are included in the

Ec.. (GeV)  Ege (GeV) projection instead of cut
Oout




B — v comparison with 2006 result

PRL 97 (2006) ICHEP 2012 conservative comparison
Analysis hadronic tag hadronic tag(new)
1D fit to E ., 2D fitto (Egey, M2 ) 1.  Only with statistical error.

I~

Assuming all the signal

N(BB) ( x 10%) (set A) 771 _ :
449 _ B 5 candidates in the old
(et B) 93 analysis become signal
Efficiency ( x 10) 3.0 11.2 candidates in the new
N(signal yield) 241178 8 | ge6rlsy analysis.
+0.56
Br(B*=>1ttv) (x 104) 1.797 49

SET A: the data-set used in 2006 SET B: corresponds to the data-set not used in 2006
All events used for the New Analysis

Old (set A) vs. New (set B) : 2.5c difference
New results. set A’ vs. set B : 1.60 difference
Old (set A) vs. New (set A’) : 1.2c difference

*0ld result (set A) vs. New (only for non-overlapping events in the set A)
BF(non-overlapping events) = (0.6 +- 0.4)x10*-4 = 1.9 ¢ difference




V. and Vy,, summary

| Veb | Exclusive (D*lv)
Exp. eror 1.4% V| =(39.0420.55+0.73) - 10°3

LQCD norm. 1.9% :
240

| Ven | Inclusive

Exp. error 1.1% IVeb|=(41.88+0.44+0.59)- 10~

Theory error. 1.4%

| Vub | Exclusive (nlv) \>

Exp. error 5.5% \/ 1 1=(3.23+0.18+0.24) - 103
LQCD norm. 7.5%

2./ 0
| Vub | Inclusive I

oy oron 3.0 | Vub|=(4.41£0.15+0.17) - 10

Tension between inclusive and exclusive results, partly
as a consequence of the great efforts to reduce the errors



¢, / a history

Lum (fb!)
1000

800
600
400

200

Br(n*n™), Br(nx*n®)
[[11*131111111‘1511"3,F

B (

T ]3'1.(' ) ]" f!L

?TZM BB

[PRL94 (2005) 181803]
275M BB

u)’ Al:‘r'*('*"fﬂ “u]

Br(p*p’), f,
[PRLO1 (2003) 221801]
85M BB

Br(n’x"), Acp(n’n”)
[dr}iu l]Bl]'? 4226]
Br(p’p’), f,, A, S

2000/1 2002/1

..................................... [FRD 78 {2003} 0711[}4]
- Br(p™p ), £,
A,Sinp’p [PRL 102({200291 141802]
| PRDI}?E(F;U%?} nf 2007 467M BB
I [Br{:rr rr() B:]r(; ' )] |
1 2010/1

[PRD 76 (2007) 091102]
387M BB



Unitarity Relations (diagonal elements)

Vcd
Vcs
Vcb

[See e.g. T.Gershon LP2011 / arXiv:1112.1984 for details]

@ |V, 2 + |Vil? + |V, |* = (0.97425(22))% + (0.2253(9))? + (0.0036)>

=0.99995 + 0.00061

V.4l from compilation of 20 0* — 0™ nuclei transitions
Vsl from Kes, |Vis/ Vgl from Kep /7t (|V 4| from 7 not in agreement)
V.l 1s almost negligible

@ |V > + |V + |Va|? = (0.230(11))% + (0.963(11)(24))* + (0.041)?

=0.982 £ 0.056
from fixed-target charm production vd — cX
from CLEO-c D — K¢v (dominant error from LQCD)
IS almost negligible

@ |Vil> + Vs + V| =172

|V | from CDF (0.95 + 0.05), DO (0.95 + 0.02), CMS (0.99 + 0.02)
|V:ia/Vis| known from B & Bs; mixing Amg/Amy



