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C,D \/ /‘/? BO M/‘X/‘l?g

b W q b t q @New Particles in the
—ﬂ—ih._v_.ﬂ VAVAVAY j?—ﬂ— + - L +
g i boxes could moclh(y
[ |1 W*‘i W SM expectations
q 14 b g <ty b i
Lo \NANANANS e Y

aB° - B° oscillations & clecag govemecl 59 an Effective Hamiltonian:

q q
B B . M 1= i

iE (Eﬂ?) o l(ﬂﬁl ME; ) . E (Firl 1_'31 )] (E‘T) [ ﬂ] mass matrix

dt \ B, M}, M} 2yls 1, B, [/_g 1= decag matrix

aPhgsical Eigenstates with defined masses and widths:

BLH B,) B, it 1(a/p) |=1 they would be also
|BEH) = 7 l(w‘;ﬂ T (1B £ (a/p),[By)) | =+ VP, y
CP Eigenstates
..Neglectmgo(m /MZ)
Am, mH—mL~2\M 4=2|I|cos ¢,

Cl)q— arg( M,/ chz) CP Vlolatmg Phase
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CA [ B M/x/ng

@ CP Asymmetry in BO@ mixing (time indepenclent):

q q’

_Prob(lgg—%Bo t)—Pl”Ob(Bg_’égyf)_ 1—|q/p|:_ |r61]2‘

CP

Prob(B(c)]—>Bg, t)+Pr0b(Bg—>Bg, t) 1+|q/p|3 ‘M?z

‘sincl)q

.;Experimenta”g: measure charge asymmetry in mixed semileptonic Boq clecags:

F(1§2—>Bz—>l+vX)—F(B2—>1§2—>I'VX)

$CPVin mixing it

9 — A9 —
ACP_ASL

_F(Z§2—>B2—>I+VX)+F(B(;—>Z§2—>I'vX)

AT_#0 qu/quik—’ b #0

Standard Model Predicts
(Nierste, arXiv:1212.5805 (2012)):

aB°: A’ =(-4.0£0.6)10"
® =-4.9°41.4°

aB°: A°_=(1.8£0.3)10°
® =0.24°+0.06°

Begoncl Standard Model
(Lenz, Nierste, JHEP 0706, 072 (2007))

aNew Phgsics could moclhcg M, and A‘%’SL
leaving re, unchangecl:
My =My 1A A=A,
NP _ ) sin(¢," +¢,,)
s
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CA in B

© /)7/)(//7\9

Two classes of measurements available:

alnclusive clilepton asymmetry analgses: Babar, Phys. Rev. Lett. 96 251802 (2006)

p _ N(UH*)=N,(1°17)
EONLG(IHH)AN (1)

Belle, Phys. Rev. D 73 112002 (2006)
DO, Phys. Rev. D 84,052007 (2011)

aHadron Colliders Experiments measure a combination of B° | & BOS CP

b d s
Parame’cers: Ay=C,Aq+C A

4C d}gdepend on B° i Procluction rates & mixing Probabilitg

+0.005

4SM Preclicts: A55L=<~o.ozs o 00k

)%

aFlavor spechcic B, B analgses:

DO, Phys. Rev. D 86 072009 (2012)
DO, Phys. Rev. Lett. 110, 011801 (201%)

sReconstruction of B® »DOIX, B =D IX | ek, trich-conraon-o2 o
S S

sWith or without Havor—-tagging at P

Babar, arXiv:1305.1575 (201%)

roduction

FPCP, Buzios.Rio.Brasil, 19-24 May 2013
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Detector—related As ymmeZ‘r/eS

aCurrent statistical Precision of the exPeriments <0.5% recluires very
goocl control of spurious Charge asgmmetries from:
+Charge~asgmmetric BKG: hadrons misidentified as IePtons &
IePtons from Iight hadron Aecags (e.g. Positive kaons have smaller
interaction cross-section than negative kaons in matter)
s Track reconstruction and lel:)ton identitication (cletector
anisotropy could affect efficiencies)

+Most crucial Point of the analgses and biggest sgstematic uncertaintg

aEfHect reduced bg inverting magnets Polarities (DO, L HCh)
aEstimated on control samples (DO, | HCh) or determined clirectlg in
the fit to A (Babar)

6
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Inc/wsive dil ep’é‘on Ana/ ySes

& DO: “Measurement of the anomalous Iike—-sign dimuon charge
asymmetry with 9 b of PE collisions”, (9 b
Phys. Rev. D 84, 052007, 2011
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D0 life—s /:9/7 diprctons Cl/?d)‘ﬁe A SymmeZ‘/‘y

Phys. Rev. D 84,052007 (2011)

aSemileptonic asymmetr AP measured from inclusive single muon &
P g 9 SL g

like~5ign dimuon charge asgmmetries:

S |J'

n(u)=n(p) B° B° <
X

“_ —
_ N (g ) =N (pmpo) b-hadron  B°

A

On19 3% of single muons

from clecags of mixed Boq

— “-

N(ptuH+N(u-p-) ._
X bb

aCha”eng&:: understand contributions from:

+ Muons from other b clecays, charm and
short-lived hadrons

sDetector-related charge asgmmetries

FPCP, Buzios.Rio.Brasil, 19-24 May 2013

BO
<L

Onlg 50% of ec]ual—-

cha rge muons 1Crom

clecays of mixed B°
9
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)0 /. /‘,ée —'5/:9/7 dipictons C/?di‘ge 4 SyMMeZ(l‘y

Phys. Rev. D 84,052007 (2011)
aBKG fractions and asgmmetries from K, p, T »U determined using
K KT, @ KK, K5»1T+Tr', N\ —pTr control samples

aObserved single muon asgmmetrg agrees with BKG expectations:

> - DG, 9.0 fb! o - Asymmetrya, . (a) 0.02F DG,9.0 " + - Asymmetry @y, (a)
g 0.015¢ (- Asymmetry a E* : - Asymmetry a
- E 0.015F
+ 3 0.01}
< 0,005} , ———+
N K N SR RN TR (SO S SN NP MU SR R SO CH TR A S SR TR ﬂ:....|....|....l....l.
5 10 15 20 25 0 0.5 1 1.5 2
p(W) [GeV] m(w|

aFrom the inclusive muon sample alone:

A" =(-1.0441.30 (stat) £2.31 (syst) ) % Agrees with SM

9
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Do /ife-5 /:9/7 dipictons Ci/?drﬁe A Symmefry

Phys. Rev. D 84,052007 (2011)
0.01

aObserved ]i|<e~sign dimuon > " D@, 9.0 b | (a)
asymmetry differs signiﬁcantlg E 0.005 : | ”
" | | T
: S
from expectations % . B R
< 0 4 + - Expected asymmetry
, g for A} = AB(SM)
aFromtl‘]edlmuonsamplealone: —_—

b 10 20 30 40 50
A =(-0.808+0.202 (stat)+0.222 (syst)) % M(u) [GeV]

aResu]’t obtained using a linear combination of single

Icpton and clilepton asymmetries to reduce 590 from SM

uncertainty: Precliction:
ABSL: (-0 J8/+0.172 (stat)+0.0 9% (s Y st))%

+595tematics dominated bg BKG fraction determination
FPCP, Buzios.Rio.Brasil, 19-24 May 2013
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Fractional entries

Do /ife-5 /:9/7 dipictons Cl/?d)‘ﬁe A Symmefry

Phys. Rev. D 84,052007 (2011)

DOMC 4 Qscillating decays B’ | gMixed B° - fractions cle[:)encl on
10" L 1 Oscillating decays B’
muon lmPad: FParameter
b d S
1072 | 0.02 — 454:Cdf45L+CST45L —
: T gé DO, 9.0 b
0 001 002 003 004 0.05 | *@w % |
IP(p) [cm] il '
QA[)SL computecl in the two regions: ¥ _
IP>120 um, IP<120 um g |
aAllows separate determination of | 68% and 9% CL regions
are ob ed from
+A7_=(-0.12£0.52) % T e i
..ASSL: (-1.8141.06) % -0.04 -0.02 d 0 0.02

11
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DO like-s /3/7 As ymmelry: Interprelalion
arXiv:130%.0175(2013)
aResul’cs do not agree with SM onlg in dimuon charge asgmmetrg

sSearch for any neglectecl source of CP violation in BKG which could
atfect the dimuon asymmetry lcaving the single muon one uninfluenced
ab”° (B_O> ->c€clcl_ final states accessible from both B° and §
sinterference of clecags with and without mixing results in CP violation
which affects onlg the clilepton charge asymmetry:
Am,

Xy

A(D D )=—sin(2B) w(D' D )=(—0.045+0.016)%, x,=

2

1+x; I',
\ Contribution of the DD channel

in the inclusive dimuon sample

+Di5crepancg with SM in like~sign asymmetry lowered from 2.8 0 to 250

-lnManclatorg to Perﬁorm measurements of Havor spechcic asgmme‘cries

12
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F/ avor Spec//; C 4 na/ yéeé

aDO: “Measurement of the semileptonic charge asymmetry in B meson
mixing with the DO detector” (10.4 b

Phys. Rev. D 86 072009 (2012)
aDO: “Measurement of the Semileptonic Charge Asymmetry using
B =D X’ (104 tb™

Phys. Rev. Lett. 110, 011801 (2013)
al HCh: “Measurement of the Havoura-spechcic CP violating asymmetry
A7 inB?, decags” (1.0 b

LHCh-CONF-2012-022 (2012), Preliminary
ababar: “Search for CP Violation in B°B° Mixing using Partial
Reconstruction of B > D*Xlv and a Kaon Tag” (425.7 b

ArXiv: 1305.1575 (2013), Submitted to Phgs. Rev. Lett.
13
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Do Flavor Specfﬁc A -,

Phys. Rev. D 86 072009 (2012), Phys. Rev. Lett. 110, OlI801 (2013)

;Flavor sPechCic asgmmetries A‘J’SSL measured using exclusive clecag

channels of B° ., mesons:

$DB° > DXpu'v (D »K'TT),
B° —» D*Xu'v (D*» D, D% »K'T)

..BOS D XYV (D > O, O K K)

No Havor-taggi
Ad’S:A—ABKG A:Nu+D' —N -p+ O a\;lor :algglng
SL [ ) Nu"'D' _I_Nu'D"' at pro uction

B(s)
@ 4. Measured raw asgmmetry

3 ABKG: Detector—-relatecl asgmmetrg

a I’ ?f(s): Fraction of signal events originating from oscillated B° "

aAssumPtion: no Production asymmetrg & no direct CPV in charged

D-mesonsorin B semileptonic clecags 4
FPCP, Buzios.Rio.Brasil, 19-24 May 2013 M.Margoni Universita® di Padova & INFN



DO Flavor Spec/ﬁc A =

Phys. Rev. D 86 072009 (2012), Phys. Rev. Lett. 110, OlI801 (2013)

a Fraction of signal from oscillated B° . coml:)utecl on MC

ab’ and ]505 have different oscillation Frec]uencies

wDifferent F ‘;f(s) clePenclence on B°

Visible Proper Decay Leng’ch

(s)
— —_ 1 : .
S’ eM(B S [ DOMontecarlo
+ 4 VPDL{B) = Lzy(B) - (B)} L 3 ' A X
umu ﬂ_ p.]-.(pﬂ:] ......... nﬂ: n_a:_.. § 2 e
E u'?i: —~0SC ' ' ‘E— 0.7F :
w 0.6— FBO :O.465:|:0.017 e L 06— ’_"_
0.5 —-o-——'s—_._-""" - o o AP 3_5;—
047 045
o2t B° channel : | ozt B°channel
0.15 S : 0.4~ - | | | S
% 0.02 004 006 008 04 SR A T B ¢ e Ty
VPDL (cm) VPDL (cm)

aAnalgsis oPtimizecl in the different VPDL haN

f.lControl sample:

bins for B° clecags
..ExPed: A~ABKG:O

aTime integrated analgsis used for B

15
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DO Flavor Spec/ﬁc A =

Phys. Rev. D 86 072009 (2012), Phys. Rev. Lett. 10, 01801 (2013)

@ Selection oPtimizecl bg means of multivariate discriminants

@ 80 x1 ﬂs mﬂll1n4fh1 ‘{; 120 x10? T PR
> s i S = un £ ||
> Q : : E - O
2 D channel S 100 5 cha : nel e
E" o : : ; . : f i 4 BD:
g | | = | %) —
) S N TS .. . "S5 . S = f
= a0l
20 B
2 N (p D) ~7‘I~OOOO | - _ :
1055 1.? 1?5 1.5 135 1:5“ 1‘95&2.05 B: -H‘H L | 1 s | — |
AMIG): (GoVic) 1AM = MK )~ M(Kx) (GeV/c?)
»10°
s 9 (B2) — p* D; v (weighte » ( .
™ SRty = [E(L - " 2-;5:3 ?::1 aSeveral variables used: D
‘o [F o= =
Té [ HDS N(D') = 47965 + 1173 transverse cJecag Ieng’th) track
© 20— —— Signal Fit , . .
g F HD _______ e, ot lsolatxon, B candidate mass,...
= L
= DR chas afinal cuts chosen to maximize
i S ] i i | i i i ]

1.8 2 2.2
M (nd7) [GeV/c?

FPCP, Buzios.Rio.Brasil, 19-24 May 2015

signal signhcicance
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N(u*D;)-N(wD! )12 MeV/c?

DO Flavor Spec/ﬁc A =

Phys. Rev. D 86 072009 (2012), Phys. Rev. Lett. 110, OlI801 (2013)

N(*D" ) - N(wD*) / (4 MeVic?)

250 channcl| [, muesn'| @ Raw asymmetry obtained from
“‘“:HD SE?mD‘é? it simultaneous fits to the sum and
.-n"ﬂmm. | 1 i |_. difference of signal u'D and y D
|| distributions:
. :_:::::|.::: N | Fw=Fn’ 4N, F,

.' g, © o
185 17 175 18 1.5 19““;:;5} {GEWJ'::’} Fa’zf Fdzf —|—@7\fsum Fsig
: B° chann l DO Run II, 10.4 fi” ab®: A=(1.48+0.41)%
F | | -rSignhCicant asymmetry due to kaon

500

identification
.]BOS: A= (~O.40iO.§§) %

—— Signal Fit

R S S \-:-Negligibleasgmmetrg in Side Bands:

T 18 2 2.2
M (nd7) [GeV/c?)

Sma” track reconstruction egect

17
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DO Flavor Specﬁﬁc A =

aPKG asgmmetrl es Phys. Rev. D 86 072009 (2012), Phys. Rev. Lett. 110, 011801 (2013)

R - ...DO.Run1,10.4.fb" .
Computecl on control samples = fa, 7Crom K*e K o
aDominated 59 kaon reconstruction e ! T N W o oo N
) ES |
(BO unaffected due to K'K final state ) 0.5 e -
o Tz<mi<22 I
@ Detector effects reduced bg reversmg W‘ midior o
magnets Polar:txcs every two weeks T b (cevioy
-:‘-9‘--::.4;—ap from J/W » p*y DORuniL 104" fﬂ-**;—aW from K, w7 PO Runl 104407
w© 0_2:_ ++ 0.2
-u.z:— + ] -u.2;—
_0_4:_ -0.4-
Dl S R S S S S W T S ST
0 10 pj& ) (GeV/c) p (=) (GeV/c)

+A (B)=(1.18-1.27) % depending on VPDL bin, A e (B°)=(0.15+0.06) %
7 18
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DO Flavor Spec/f?c A =

Phys. Rev. D 86 072009 (2012), Phys. Rev. Lett. 110, OI801 (2013)

aResults:

£ o ]50 Channél uD nn Run || 1u4ﬂ:' - & E_'BO Channel H D* 1 D*I}Flunilmdfh‘

w A (o +§iO é (stat) £0. 16(5351:)) % ¥ A "o 7(09240.62(sta)+0.16 (sys’t))%
2 | ; 2 5_
4 e . & k 4 -+ | ® @8 ..
o). |tdMean value] e [EMeanvalue|
R B i v e Sy v b R e | T 7 R s

VPDL(B? (cm) VPDL(B?% (cm)

A7 =(0.6840.45(stat) £0.14(syst)) % [ 1n agreement
_=(-11240.74 (stat) +0.17(syst)) % | with SM

osc

-ngstematlcs dominated ]39 BKG asymmetrxes and F

19
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[ CE Flavor Specfﬁc A° -,

| HCh-CONF-2012-022 (2012)

aFlavor specific asymmetry A°  measured from exclusive decay:
P Y Y~oa Y

4B > D Xp'v (D > Om, O »K'K)

4 _LDsp ] -TDsu]

CD-pt + 0 Dp )~ 2 [“P

Ag) [,Z,e "= cos(AM, t)e(t)dt

j.t:l] e~T<t cosh ALzt ¢(t)dt

ad,.: Measured asymmetry corrected for Acceptance integral
detector effects ratio 0(0.2%)

~ _N-N_ »

@ a,=7= Production asymmetry (0(%))

2 €(1): Decay time accel:)tance

;Procluction asgmmctrg effect negligible due to fast BOS oscillation

FPCP, Buzios.Rio.Brasil, 19-24 May 2013
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[ CE Flavor Speé’//ﬁc A° -,

| HCh-CONF-2012-022 (2012)

@l ime integrated raw asgmmetrg correctecl For cletector egectS:

S A + - (D, pu)
A :N(D.g# ) N(Ds:u‘ )xﬁ(ﬂj#—}

AP S (D pt)
N(D.sr.u‘ )_l_N(DSnU’ )x E{D;";_rj

aDetector eHects reduced bg Perioclica“g reversing magnets Polari’cies
aTracking asgmmetrg mostlg cancels between & U in the o) VN sample
aRelative efficiencies comPutecJ on calibration samplc&
+Track @C]Ciciencg ratio €(11)/e(Tr) from ratio of Fu”g reconstructed and
Partia”g reconstructed D*"—» D°1r*, D° »K 1 (T7°)
sMuon egiciencg ratio (U Ye(u) fromJ/¥ » 'y using a tag and
Probe method

21
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LY/ Ch Flavor Spec/ﬁc A° -,

| HCh-CONF-2012-022 (2012)

aSignal 9ie|cls extracted from KKIT invariant mass distributions
KK KK

LHCb
Preliminary

=

=

Candidatess / 3 MeV

]ﬂ! “}1

& ] 2 = L 1 g 0 R N 1 M l. g g
1950 2000 1 B0 1850 1500 1950 E_I]-IIJ
m(K K x7) (MeV) m(K'K 7 ) (MeV)

abackgrouncl asymmetries due to K, T » p misidentification,
prompt D /B =D X , D KuvX ~o (10

L_=
1800 1850 1900

-pNegligiHe effect on the result
+DKG not subtracted From ’thé selectecl events

*Taken into account in the sgstematic error evaluations
22
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[ CE Flavor Speé’//ﬁc A° -,

| HCh-CONF=2012-022 (2012)
aCorrected asgmmetries vs P .

M
i prre————————— -, || [ e e ey <] - ; - .
E . : E LHCh : E LHCh
5 LHChb o b 1
: 1 ) Preliminary ] £ of ®) Preliminary ko (c) Preliminary
T, L 4 <. <,
: ] " + ] * 4
of ++ . of == {1 of 4 -
2.0l | =+t | -
5- Magnet UP: - sk Magnet Down: . £ 8 A\/erage: ]
A= (O.lOiO.‘HiO.]ﬁ)% A= (~O.§4‘i0.§5i0.]§)% A= (~O.]ZiO.Z7iO.]O)%
= w0 w0 w0 w0 W w0 OB 100
Muon Momentum (GeV) Muon Momentum (GeV) Muon Momentum (GeV)

WA= (-0.24+0.54 (stat) +0.3% (595‘:) )%

In agreement
aSgstematics dominated bg statistical error

with SM

on the muon egiciencg ratio €(N7)/e(y)

23
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e 24
Bdgdl‘ ﬁ avor S/aec/ﬁc 4 < arXiv:1305.1575 (2013)
D,_'I(

abB° SCmilePtonic Asgmmetrg measured
from Partia”g Reconstructed
B =D*lv, D* »m_ D°and K Tag

aPR. B°Havor from Iel:)ton chargc—: "

alag B° Havor from K charge Tag K

rilTag, B vertex from K track estrapolation to the e*e Interaction Region
; _N(EKF) - N(¢Ky)
SL N(E*’K}?) + N({~K7)

A’ . from an Extended Maximum Likelihood binned fit to the At &

) distributions of the 4 subsamplcs:

COS (GK

-Lepton
Unmixed (FK*, 'K); Mixed ('K, 1K) N
FPCP, Buzios.Rio.Brasil, 19-24 May 2013 M.Margoni Universita di Padova & INFN



. 24
Bdgdl‘ ﬁ aQvor S/aec/r’?c 4 < arXiv:1305.1575 (2013)

@Reconstruct onlg lePton & N @ HC
, h l"] S 1000— TrasE BabBar
[ c\! [ - a a , ,
m . wit opposnte charge S [— pit mesuit Preliminary
’ , , ’ ’ = 8 W 5
uSngnal selcctlon usmg mxssmg £ | mm Other Peaking

[[H D

squared neutrino mass with the soo MMl BB combinatorial J
B continuum '

apl:)roximation of B° at rest in
the Y (4s) frame

aD* 4-momentum estimated

400

200 jme®

l(lnematlcs _.01 4T =" Zali: =t ST P == il e St 4T =Ty Sk e 1 T ——
ft M [GeV?]

|AAI"'2 = (Ebeam — Ep- - E«'i)2 = (ﬁD* +13%)2

gSamPIC ComPosition from a fit to MZV bg Hoating D* D** and

grom TI's

O

Combinatorial using MC shal:)es and Continuum shal:)e from Off-Peak

events 5
FPCP, Buzios.Rio.Brasil, 19-24 May 2013 M.Margoni Universita® di Padova & INFN



. 24
Bd.gdl‘ ﬁ aQvor Spec/r’?c 4 < arXiv:1305.1575 (2013)

b->K+b->c->K [ FromtagB | “Btag’

D’->K | From decai B “Dtag”

v \ Lepton

\
. Az .@ D‘A Tag Kaon

Tagging Kaon Sample:

y Decay Side
l'ag Kaon K e “Dtag”
[ag Side mostlg Populate the
“Btag’ g ) “Mixed” event sample

(K~|<:|:>ton charge

correlation) g
FPCP, Buzios.Rio.Brasil, 19-24 May 2013 M.Margoni Universita® di Padova & INFN



. 24
Bdgdl‘ ﬁ aQvor Spec/ﬁc 4 < arXiv:1305.1575 (2013)

aCrucial Issue: discriminate between Physical & Detector cl'large

asgmmetry without relying on control samples

% Reconstruction Asgmme’crg:

1'r'i:l"lsu:: = —p 4+ 0
o=e(" ), p=e (1) (e —p)/(p+ )

+ lagging Asymmetry, depending onF : Aty = (T - ?__}f'[:T i) ,3,—_}
T =g(K),T =¢e(K)
aDitferent sub-samples (B°, B+)X(Peaking BKG)X (Btag, Dtag)

share Physical and /Jor Detector asymmetries in different

combinations.

uStratcgg: cliscntangle the Physical and Detector asgmmetries 139

ex[:)loiting all the available informations from different sub~sam|:>les.

27
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~ ¥
BaBar Flaor Specific 4 orson 1575 G
Fitted At SHaPes Fitted cos (9 ) SEaPes

x 102 — K~ ep on

4000

2500
- [T} —— =
E (a) . ot | (o) e T AB) I"K
3000 [ Tog Side I"K — =
LBl Reco Side ® 2000 b . B Reco Side -
- Babar (7
o - S 100 Babar
.Prel:mmarg-
1000 | = E

Preliminarg
xlgz:

2000

entries/0.36 ps  entries/0.36 ps

1500 % 102
1000 |- ] 1 uy 10000
- - 5 o
500 - L >
i K 3 2 soo0
ki) — ,_‘_, .hz.— 1 =
-10 =5 o 5 10, =10 =5 o 5 10 % &o00
- At(ps) At(ps)
E (e) Asymmetry
0.05 + 4000
; F | L A SO . +++H+IT+-* i
_T + }T il | 2000
-0.05 |
—0.1 E L ! 1 | Lo ! 0
-0 -75 -5 =25 O 2.5 10 -1 -0.5 o 0.5 -0.5 0 0.5 1
] 6] ﬁt(lﬂs) cos‘ﬂm 58 cosd,

_ _ A ‘3* d -
lq/pl-1=(-0.29+0.8 7 ) X107 > A% (0061017 52)%

aSgs’tematlcs clommatecl bg uncertamtg on sample composmon

Best smgle Measurement, in agreement with SM
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Conc/usions
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-0.0

-0.04

COMA/‘/?QZ‘ ron of ( esw/?s

lain Bertram — DIS 2015

e DO &,
P ]
55 LHCb Preliminary a
B Do 5,
fiii1 BaBar Preliminary a’
b
B A.(P_, ) 68% C.L.

b
i AL(P__) 68% C.L.
B Combination

*  Standard Model

-0.04

-0.02

1 aResults from Havor sPeciﬁc

| measurements:

“

SL°
+Y (45)=(0.02+0.31) %
+Y (45)+D0=(0.25+0.26) %

aAs

SL°

sDO+ HCh=(-0.60+0.49) %

)wWorld averages of Havor spechcic measurements agree with SM

FPCP, Buzios.Rio.Brasil, 19-24 May 2013
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ﬂ) or/d 4 \/el‘age

oHFAG averages (after CKM2012)
(httl:): //www.slac.stanford.edu/ xorg/ h]cag/ osc/fall_2012/#CPV)

—

.01~ 0: =t aFfroma 2-D it to A‘J)SSL:
S B §{ A (world)=(-0.0%+0.2) %
o sw @ | e WondErO09E0 20
| cbioo e 24 (world)=(-1.09£0.40) %
001 Zh Wc;>r|cl
....................................... J —
o aWorld average of
0.021 DO inclusive

experimental results

’_m deviates 2.4 0 from SM
0,03 Fai 2012 ]
1 1 1 3 |

0.02  -0.01 0 0.01 , PFéCl!C’ElOﬂ
A, (B
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Constrants on Neeo p/7y5 1S

, , NP.g_agSM.q A . A — i,
aNew Phgsncs could mocln(y Mqlzancl ASL M, =My, Aq ’ Aq_|Aq €
leaving re unchangecl A;MZI
(Lenz et al., Phys, Rev. D 86, 055008 (2012), N ‘ Fclz2| sin ( quM fb?)

Nierste, arXiv:1212.5805 (2012)) SL — SM ,
My 1A

aNew P]’]ases ¢, would shift also the CP Pl’lases from the mixing-

induced CP asgmmetries:
D% > J/YK : 2828
'I'BO > J/LIJ(D 2B,— 2B, @

aStrong constraint from recent LHCb B° " J/YP measurement:
$ 2B, — cl)SA =(0.1£5.8£1.5)" (@ HCh-CONF-2012-002)
(2B,=2arg(—V VIV . V})=2.1%

cs ' ch
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Constrants on Neeo P/’/}/\S 1S

aGlobal it of Ay and CKM elements Pemcormecl to all relevant data

(Nierste, arXiv:1212.5805 (2012), CKMfitter Group (J. Charles et al.), http:/ / ckmfitter.inlp}.gr):

SRS USSR SREREEEREY 0
2 : -

AT, BT & (KK) & ()

-t

-

Im A
ImA,

N =

e

Ag &a,(B)&a, (B,)

gl ‘ New Physics in B_ - B, mixing i o | W& New Physics in Bu - B, mixing
= 2012 | i |- 012

L1 | | | L1 1 E | | - | I | =] L1 I | T | |
-2 -1 0 1 2 3

Re A, . Re A,
aAverage still not includes recent DO & BaBar Havor sl:)echcic results

aDue to LHCh costraint on <l>f, SM Prccliction disfavored bg onlg |0

aDitFicult to accomodate the DO inclusive A result in this framework
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Conclusions

aCFP violation in B° , mIXiNg is an excellent Iaboratorg for the search for

)

Phgsics begoncl the Standard Model
aln the last two years, five new measurements from B-Factories &
Hadron Colliders released with experimental Precision 0(0.5%):
+ agreement with SM is imProving
aln the Near Future:
4 DPabaris Finalizing the inclusive B° clilel:)ton asymmetry with the full
statistics & a single tag measurement using B° »D*v PR.
@ LHC experiments & Belle 11 will offer the OPPor’tunitg to:
" Provicle very stringent SM tests
~ Hopcmcuug discover/understand New Physics
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Zac,éap
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_DO /. /‘,ée -—'5/:9/7 dimiutons C/?d/‘ﬁe 4 5ym/yzez‘ry

Phys. Rev. D 84,052007 (2011)

n(pu*)—n(u’) b
a:n<ﬂ+)+n<ﬂ _>:F<aS’5’aBKG)’ a,=c,Ag
N p*)=N(pu)
A:N(H+H+)+N<I«l i -):G(AS’(S’ABKG)’ AS:CbA[;L

@ ag, Ag: Asymmetries of muons fromb, ¢, and short-lived hadrons
@ c¢,, C,:Dilutions comPutecl in terms of the various processes

contributing to the BKG-subtracted muon saml:)lesz
» ¢,=0.061+0.007, C, =0.474+0.0%2

@ O: Muon reconstruction asgmmetrg
@ pxg> A BKG * Backgrouncl asgmmetries from K, TT clecags determined

using real clata control samples
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Do /e -—-5/:9/7 dimiutons C/?d)‘ge A Symmef/‘y

Phys. Rev. D 84,052007 (2011)

abackgrouncl asymmetrg cleterminecl From real Clata control SBTHP!CS

3 ~1Ca+1ca+¥a
BKG K K 1

.,.I:rac’uonsmC determmed In PT n, bins from
K s KT, KsTr (K= ), P(T-» u)/PCK» u), P(p» 1)/ P »p)

aAsymmetries axcleterminecl from K° » K11, ® » KK, Ks =TT and

N\ » pTT requiring an hadron to be identified as a muon

aMuon reconstruction asymmetry from J VA 2=V[V with one

identified muon and an additional track with oPPosite charge
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DO Flavor Spec/f?c A =

Phys. Rev. D 86 072009 (2012), Phys. Rev. Lett. 110, OI801 (2013)

a ractionFp of signal from oscillated B° . comPutch on MC (EvtGen)

~— 0.5

n:,ﬂ,-ﬂﬁ; BO Chaﬂﬂél A cC — uD
:I 0.4} - B* - uD”"
G035 & — « B° 5 uD*
£ osf IJD s B
0.25)
0.2} .
0.15)— o
0.1} -
0.05 = l‘ 2 . g
L o * %7 92 03 04 05 0.6
VPDL(B) (cm)
g~ D& =
2 04530 hannel 4 cC - ub’
I ooal - B* - b
% 03 . B® — po*
£ 03f HD* ’ a
0.25}
0.2F
0.15F "
0.1} P -
0.05f
o e i T gy 0.5 0.6
VPDL(B) (cm)

FPCP, Buzios.Rio.Brasil, 19-24 May 2013

aFraction of ub candidates from
ditferent sources clepencls on

Visible ProPer Decag Lenght

2>80% of signal events from

B° " clecags
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. 24
Bd.gd/‘ ﬁ aQvor Spec/r’?c 4 < arXiv:1305.1575 (2013)

aSignal B° Btag PDF for Positive Mixed (J'K*) sample, (similar
ex[:)ressions aPPlH for the other ones):
2
(145
p

Er’z) cos(AmgAt) + E '{E] + ¢) sin(ﬂmdﬂt}]

D

q

| =
-Fsig‘nﬂ-ﬁl:ﬂt! 5t Sm} e 21:1 _I‘_Tjﬂ}ﬂ FlAY
B (1_ g
yo

ar', b, c: parameters resulting from interference

2
r’z) cosh(AT At/2) —

between Cabibbo-Favoured and Doublg e ’ﬁﬂﬁ / AG‘F‘
Cabibbo~5uppressecl clecags on the tag side b= 2 sin(28 + ) cos &'

a2 Assumed Al =0 e¢= —2r'cos(283 + ) sind’

§' = Strong Phase
ab, c are treated as effective Parameters due to 5

strong correlation with resolution function

& On19 lq/Pl is measured
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2D F Des cr/pZ‘/on . DZ‘dg

bBta - Dta
Dominant BKG in Mixed events: shows — * 5 %000 [ 5

1400 ]

2000 =
1200 7000 E
g000 |-
so00 |
4000 ‘
3000 ‘
2000 |
1000 ‘

5ing|c~tag semileptonic asgmmetrg

1000
800
600

J Hoated by exploiting the different
Dtag

200

TT[TIS RS TP [TTT[TTT[TTI O[T

At&s 0 (K~L6Pton> distributions wrt Bta T A" t éPS}u S 10 A:% ( F!)'Sjﬁu' &

x10?

events in different P_ bins ol S
K- 4000 | BO000
3500 - 70000 Babar
-Dtag fraction in B events constrained 22t o Preliminary
0 . , , . , 2000 |- 40000
to B using simulation informations: 1500 | 30000
1000 n 20000
1:54. :R (P )*Fbo 300 '_,,, i ,,|,,,.|,,._ 10000
Dtag =~ MC "~ K Dtag TS 03 o7 é
COS5 <9 K-Le ton COS( K-Lepton
ocOs (0 . ) PDF from MC P
~ CP Oon

oAt PDF froma ngl'u Purltg selection on Real Data (Dtag Puritg

~ 5%) 40
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Detector Hs ymmez‘ry delerrinadion

aObserved asymmetry in the different subsaml:)les: arXivii305.1575 (2013)

B° B
PR. evts
<Tag+u ntag> Arec + ASL*Xd Arec
Btag Arec + Atag<PK> +ASL Arec + /A\’cagCPK>
Dtag Arec T Atag<PK> + ASL*Xd Arec + /A\’cagGDK>

X g Time~lntegratecl Mixing Probabilitg

Be Dtag BKG samples are use{:u in the A? . measurement!
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