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CP violation tn B—DX
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LPNHE

PARIS

® ALVWS at measuriwg V= (i)g http://ckmfitter.in2p3.fr3  http://www.utfit.org |
= Direct measurements: 6&°110 .
= sStanodard Model prediction: 6F. 127+,

= Sensitivity to Y from unterference between b—uw and b—c transitions

b u
" ’ " e | cabibbo favoured!
. Colowr allowed g i 2
g Cabilbbo suppressed! — W
Colowr suppressed b R R C
A — K B Do
. ) A———Q = : -—————_g
T e T —— - .
Apps — I'p—Depik— — U'B+sDepik+
* D meson reconstructed tn a common final state I'p- SR ek + FB+—>DCPiK+
= CP CLQBWState (K'+ K, TE+JT'_) Reps = 1—‘B ~—Dcp+ K~ + 1—‘BWL—>DCP:1:K+'
= Quast two body final state (K*n¥, K*a* nfw, K* ¥ °) I'p—pK- ﬁr_r_v_rg_}
. O+ - O +i- - mqta-
— Mu:d,,tu’ looolg’ﬁwaL state (K<OTm, KPR, KT thm) ECTI V.
* Sensitivity driven by Aaps =
, , B—Fk- T Bt i+
m cize of interference term (rp~0.1) _.....—---

= branching fractiown of the mode (typieally BR~10°-10%) B—FK- T BrorK+

Raps =
I‘B——>fK— + FB+—>fK+

Aurélien Martens Krakow Epiphany Conference 2012 - 09/01/2012


http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://ckmfitter.in2p3.fr
http://ckmfitter.in2p3.fr
http://www.utfit.org
http://www.utfit.org

CPV N BEF—=DhET (h= l<,ﬂ:

LPNHE

LHCb-CONF-2011-044§ PAR!S

* 40 evidence (tncluding sgs’cemat’w uwoertaiwca) for the suppressed B=— (KF5) K™ mode
* Measurement also performed for B*— (K¥™) ™
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B*—>(nK) K*,DLL > 4
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0.09 + 0.10 & 0.01.
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D KnKA, S D KzKR, FEX

PRELIMINARY PRELIMINARY
" BaBar, C 1 .0.86+0.47 *012 ' T :
" E 5 86 =0.47 016 BaBar, . N ¥ 0.0110 = 0.0060 = 0.0020
PRD 82 (2010) 072006 ; PRD 82:(2010) 072006 B
Belle N -0.39 *0.38 10.08 Belle ol 0.0163 *0.0044 +0.0007
PRL 106 (2011) 231803 ; PRL 106 (2011) 231803 ;*
CDF N 5 . -0.82 +0.44 = 0.09 CDF = Q.0220 + 0.0086 = 0.0026
arXiv:1108.5765 B : arXiv:1108.5765 "
. LHCb i -0.39 +0.17 = 0.02 LHCDb: 0.0166 = 0.0039 = 0.0024 ]
_| 8 - N . . . H - . . . -I
?iOPEq~ LHCb-CONF-2011-044 ; : e— 5 LHCb-CONF-2011-044 H——-Ah e E:".OPEJ
- Average 5 0.46 +0.13 Average 0.0160 = 0.0027
HFAG : ; HFAG ! g
18 16 14 12 -4 -08 06 04 02 0 02 04 06 08 -0 0.01 0.02 0.03
D KnmA,, 6 MW D KnxnR HEAG
PRELIMINARY ADS PRELIMINARY
BaBar h' i , 003x0.17x0.04 BaBar .|, 000330 = 0.00060 = 0.00040
PRD 82 (2010) 072006 e PRD 82 (2010) 072006 o
Belle . P -0.04 =+ 0.11 1507 Belle 0.00328 *$.99938 +0.00012
PRL 106 (2011) 231803 B PRL 106 (2011) 231805 | '
CDF , 7 " 0.13 = 0.25 + 0.02 CDF " - 0.00280 = 0.00070 + 0.00040
arXiv:1108.5765 L ' arXiv:1108.5765 g
- LHCb P 0.09 + 0.10 = 0.01 LHCb . 0.00413 = 0.00041 = 0.00040 y
-~y - . = V. = V. . . = U.U = U. -1
340pb™ | icp-conF-2011-044  |HTTRT— LHCb-CONF-2011-044 | #2000 340pb™'
T .:;/féage Ly 0.04 + 0.07 ﬁ;/féage * 0.00343 + 0.00028
-0.4 -0.2 0 0.2 0.4 0.6 0.002 0.003 0.004 0.005

* Good agreement with previous determinations
* LHCb aLreaolgj compe’ci’cix/c with previous MLEASUYEMLENES

* Eagerly awatted 50 observation of suppressed modes will arvive soon
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CPV In BE—Dph® (M=K, T) LPNHE )

LHCb-CONF-2011-031 § PAR!S

* Result obtained with 2010 data only, work ongoing to provide an update
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CDF Pl N 130+ 0.24 +0.12 CDF ; =3 N 0.39 = 0.17 = 0.04
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Prospects

* Many results on the road to Yy for additional b-hadrow decay wodes
= first observation of B, —DPK™: background (not only) for By—>DOR™® Phys. Lett. B 706 (201 1) 32-39 ¢

—> '{:Lrst observation 0’{: BEI—=DOKInT T ~25% of the statistics Ln BEF—DOR* LHCb-CONF-201 1-024

—

m Lirst observation o Abebo K2 ~100 events Ln 220pb2 LHCb-CONE-2011-036 "
fi f P op LHCb-CONF-2011:036
—~ W S A, I — 1 ;
“© LHCb A% D°pK’ signal s 7o-LHCb Neignal = 122+ 18 B — r — T '
S 80 Ppreliminary =%, D°pK’ signal 2 fPreliminary ™ = 5276 Mev % »_
g 70 \'s = 7 TeV Data — Ag_‘ D% bkg. g 60: s =7 TeV Data Ogauss = 16.1 MeV _: S 12 36Pb-| g LHCDb
o (I Low-mass A] bkg. g - 1 R - - B, DK
- 60 {23 Random bkg. g s0f pb- v Total POF = 10 \ s
~ 50 ot 330Pb-l 3 g : ’SIQnaI only 1 3 8 P 3
2 40 A — ————— 40 ' [] Low Mass Back.] ~
% el 55 : [ comb. Back. 1 ‘g 6h j ‘ I
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10F \ NN H [ ST T TSR
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Mawa mooles for ¥ measurements accessible at LHCD ‘i
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Tume depenoent Y measurements

* Tree level Y+ D, 0, Mmeasurement also accessible through B, =D K* and By—DF
= Large Lnterference i the B, case
= Neeols a time dependent awangsLs

e own the road to this measurement

= Jletermination Of 'fS/‘fd MSLVL@ Bsebs'ﬂj"‘, BO—D KT and B°—Dtt 3’6_Pb'|"‘
204 Phys. Rev. Lett. |07 (2011) 211801
talk bg P. MorawsklL — e

) measurement of the bmwchiwg fmctiows of B.—D. KT and B.—D., Tt 340pb !t
LHCb-CONF-2011-057
- .-w

talk by A. DzLurda 1 i Es

= competitive measurement of Am, using B, —>bd tt (mhm)

< :i{,pl?..'lJ arXiv:l 11243113
Amg = 17.63 = 0.11 (stat) = 0.02 (syst) ps™ .
’ ’ ’ ’ ’ 0 _ + + _ -I’,\ i g - :
= first observation of additional similar modes B°—=D R Tatn 3'§pl.3__1 LHCb-CONF-2011-024

> Expect to observe B, >DFRETH T with 2011 data
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* Awn other way to extract v, but sensisible to potential new physics effects
* Two body B° decays easier to reconstruct and trigger than many

u

I,.v+
[‘) -t
d, s
U-spin

LPNHE

PARIS

Example of interfering diagrams: —
_ — ‘—-w » )
d, s g w
i
>
d, s d.s F) d, s
Decaﬁs of interest, BR~107—10:
e -—w
Decay mode | Contributing diagrams
B -t T, P, PA, Py, E
U — "+ C .
Bo - A - L, P pb({}l' control U-spin
Bl — mt K~ I', P, Pry for spectator quark
B! — KtTK~- T, P, PA, Py, E
B — K+tK- PA, E € control size of
BY — 7mta— PA E -« polluting diagrams
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CPV Ln B ) KT

LPNHE
F’ARIS

Acp = Araw — (ADet. + KAProd.)

3 LHCb 3 LHCb
s [ \§ = 7 TeV Data S » Vs =7 TeV Data
#2000 2000 1
N N Bi—KT
“1s00f 1500
1000f 1000}
500 500
- 1 _ | PP PR . 1 | PP B
05 51 52 53 54 55 56 57 ?.8 05 5.1 52 53 54 55 56 57 ;.8
K'z invariant mass (GeV/c*) K'=* invariant mass (GeV/c")
2200 , =20 ]
<wof-320pb'i| T LHCb 3 1eof- 320pb"! LHCb
I Preliminary © 160k ™ Preliminary
9 - & = 7 TeV Data p= & =7 TeV Data
§120 % 120
@ 100 w 100
80 80
60 B SR 60
40 -
20 20
05 5.1 52 53 54 55 56 57 §.8 05 5.1 52 53 54 55 56 57 §.8

K'z* invariant mass (GeV/c")

——

Aurélien Martens

K'x invariant mass (GeV/c")
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Detector as Y mmetrg,:
= determined from D’s
= reconstruction (0.2%)
p suppressed by B field flip
= Lnteraction x-sec (1%)

Production asymmetry:
= diluted (20% tn BA):

) mixing

) Proper time acceptance
= use By—>)/ PR
= Amvod ~1%
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CPV LN By ) —>KIT: result (‘PVCLLVM,. LPNHE

LHCb-CONF-201 1-042 § PARIS

Recent CDF result : “

0.39 * 0.15 * 0.08
'—-——d

B - K 7nt)-T'(B°— Ktn") HFAG average : /

0 —
ACP(B — K?T) — F(BO N K_7T+) n F(BO _ K+7T_) _0.0‘92+o.01;2_0.011 !

{
Acp(B? — wK) = 0.27 +0.08 + o.oz.jopb-uAa(BS — 7K = 0.010 = 0.002.

—

PRELIMINARY %

e |
Acp(B° — K7) = —0.088 £ 0.011 £ 0.008 | AL(B° — K7) = —0.007 < 0.006.

320pb-'
e e e ————

Systematics dominated by
the modeling of the B invariant mass (Bs case)
the correction of production and detector asymmetries (B4 case)

50 observation {or Ace L By \
First 20 evidence for Acp Lin Bj
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Prospects: 2-body charmless decays LPNHE

LHCb-CONF-201 1-042 § PARIS

® Ow the road to constrain ¥
= nmeasure the branching fractions of By—K K and B, —ntm
= time-depenodent CPV awaLasis of BRI and By—atn ongoing

g 3
% 200 LHCb 3 LHCb
o Preliminary o Preliminary .
S 300 \G =7 TeV Data S \G =7 TeV Data PREL(M[NARY
@ -1 @ 320pb!:
P~ 2P| e — - :
BR(B, — nn~) = (09877 £ 0.11) x 107°.

<80 s .

100

sof

S R R R L A 54 55 56 57 58

% invariant mass (GeV/c’) x*x invariant mass (GeV/c’)
o o 0
2 LHCb 2 LHCb
o Preliminary S B 4 Preliminary 9
g \E =7 TeV Data E \F =7 TeV Data PREL(M[NARY
= =~ 20
< 320pb-!: < 320pb-!: *
g - P"‘J g . > '(‘] P"d N +0 06 6
BR(B® — K*K~) = (0.13+2% £ 0.07) x 10
10 -
5K
52 53 54 5 56 57 5:8 05 . . 5 .8
K'K invariant mass (GeV/c?) K'K invariant mass (GeV/c?)

Aurélien Martens Krakow Epiphany Conference 2012 - 09/01/2012


http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://cdsweb.cern.ch/record/1368872/files/LHCb-CONF-2011-042.pdf
http://cdsweb.cern.ch/record/1368872/files/LHCb-CONF-2011-042.pdf

LPNHE

PARIS

Prospects: 3 looolg charmless deca Ys

* Recent competitive measurements of BR(B*—=K*h*h) (h=K,m,p)
m next step: time-integrated CPV measurements
= thew: time-dependent measurements
» require tagging (less powerful at pp collider than B factories )

Bt o K*K+K- .
B( i—» KK ) _ 052+ 0.03(stat) + 0.01(syst), 36pb's
B(IB;(B: N ﬂ;]?i)) LHCb-CONF-2011-059 %

— PP N ‘ - ——— ALY

B(B* —» K*ntn~) 0.19 = 0.02(stat) + 0.02(syst) ,

PRELIMINARY %

* Looking for B o—Khth (h=K,nt) with the full 2011 dataset
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Effective Lifetime n B, —>KK PNHED

* Two analyses
= Pey event acceptance function absolute Lifetime measurement

= Relative Lifetime to BO->KHT, Tux = Teq and similar acceptance functions

o 1. — T - - —_—
= - e ool ——— Data |
5 qF 2 F —— Fit E
2 | s Ny - B,—~K'K
£ 08 - - ! — — Background
£ " ] Z : ]
- ¢ B 1% Q g 14
0.6 36pb' S 10| 36pb '
: LHCb %P2 1 2 1oF ; LHCb P2
0.4f - : :
0.2k Per event acceptance function ] |
- determined by swimming method - L3 E
—tiii e ——r——r———r— o - |l . . —— M—
0 1 2 3 4 0 5 10 15
decay time (ps) decay time (ps)

Tkk = Tpo (1+ Aar,ys + O(y35)) with y, = AT, /2T,

Tk = 1.440 £ 0.096 (stat) £ 0.008 (syst) = 0.003 (model) ps This result

Tk = 1.390 £ 0.032 ps Standard Model prediction
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LPNHE

* Charmless quast 2-body decays can be used to extract weak phases

* Flrst observation of B, —>K ™K
* Measurement of the polarisation

40

] L L) L] l L) L] L] l L) L] L) I

EEL A
S F 3 [ ,
. . = LHCb -17
S a5 LHCD 36pb-! 3|8 o4 | 2OPOM]
@ C - S © i
E 30"_ M -—
S t 0.2 i —
™, - S ¢
g 25:— - 4
m : ! 1 1 1 L I 1 1 1
'E 20 0_1 08 06 -04 02 O 0.2 04 06 0.8 1
o - coso
ﬁ 15 .
i %% - LHCb
105 L i 0.4
F * TN 'l ,:=__+£=+-w\$_/ l
. it B 74 e - i 0.2= —— et .
RN T s T LT l' . _ - 7 " %_ﬁ

5000 5200 5400 5600 5800
M(K'7w'K'=*) (MeV/c?)

°O
-
N
w
»
(4}
[+2]

B(BY — K*K*0) = (2.81+ 0.46 (stat.)
+0.45 (syst.) fr. = 0.31+0.12(stat.)£0.04(syst.)

+0.34 (f/fs)) x 107°.

Measurement still statisticutLg limited (z& pb™ of 2010 data) ’
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LPNHE
F’ARIS

;100_ LHCb Preliminary
N, N § ij{aﬁ?‘{," ey 340p b
* Triple product asymmeetries 4, — - <0 “'U>0 g ool i g
U Nuwo+ N :
U<0 U>0 o

m CPV under CPT assump’ciow

. PYOSP eots : 5100 5200 .;1300 5400 . 5500 ‘ 5600

Mass(¢) (MeV/c?)

= time-oependent awaLgsLs to measure D,

K+

enri  Av = —0.007 = 0.064(stat) + 0.018(syst)
=~ Ay = —0.120 £ 0.064(stat) £ 0.016(syst).

-
N
(=]

-
N
(=]

LHCb Preliminary ~ S40pb™! LHCb Preliminary ~ 340pb™!

Events /017
b1
Events/0.33
b3
|

: \Js = 7TeV - _F \s = 7TeV —
1 —1—
sol- U = o Sin (29) oV = sin (®sign(cos b, cosby))
40:— _+_—+— + l 40| | |
20(— 20|

- "
OT 0.2 0 02 o(.4) o % -0.5 0 05 1

= cos(o)sin(¢ = $iN\2y,

. PRELIMINARY %
LHeb mensurement | Ay = —0.064 = 0.057 (stat.) + 0.014 (syst., ot ——

in agreement with CBF| - A, — —0.070 + 0.057 (stat.) +0.014 (syst.), = —=

Aurélien Martens Krakow Epiphany Conference 2012 - 09/01/2012


http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://cdsweb.cern.ch/record/1374150/files/LHCb-CONF-2011-052.pdf
http://cdsweb.cern.ch/record/1374150/files/LHCb-CONF-2011-052.pdf

LPNHE

PARIS

Measurements of Ps

Aurélien Martens Krakow Epiphany Conference 2012 - 09/01/2012


http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/

* CPV in the tnterference between mixing and decay

O, =Dy — 20

* Preclse SM preolictiow

Vi Vi
O5M = —28, = (~0.0363 £ 0.0017) rad &,, = 2 arg (V,, V)

* Decay dominated by tree level contributions
= decay phase robust agawn New Physies

* MixLting phase senstble to New Phuystes
9P Y

A

Angular ana ngsis requtreol S
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- T 5 600y
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200 520"
L @ :
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z7opb*t T ' —  3F0pb*T] !
¢s =0.15 £0.18 (stat) +0.06 (syst) rad, il "2 OZ_LHCbAZOP-...,; * best fit o
o - F7a\} —— 68% CL |
T, = 0.657 + 0.009 (stat) + 0.008 (syst) ps—!, c {} =
s\ ) S oy o
AT, = 0.123 + 0.029 (stat) &= 0.011 (syst) ps—I, . S ™ Standard Model | -
0..... : o—

Two ambiguous solutions

owne of the solutions very compatible with Sm ol | ._.{'*"“\*\.._ T

Evidence for non zero AT, 02_\»/_
AT>M = (.082 & 0.021ps ! T
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LPNHE

PARIS

Ambigutty resolution of @

Paper in preparation

* Differential decay rate invariant under

(9,,AL,8,-0,,0, =8,,0, —0,) <> (1 —¢,,—AI',0, -0, +0,-0,,0,-0,)

® 0.-0p is expected to decrease as a function of My
= P-wave Breit-Wigner (®) phase 0 Lncreases raptdly as a function of My
= s-wave Flaté (won-P) phase 0. vary slowly

¢s =0.15 +£0.18 (stat) £ 0.06 (syst) rad, zo]:lo_:

5 F—  PREEMINARY +—— [, =0.657 £ 0.009 (stat) £ 0.008 (syst) ps~1!,
= 2
: r ' ﬁ— AT, = 0.123 = 0.029 (stat) = 0.011 (syst) ps~?,
’ —e— ¢
1 — solution | — . . - I . 37—0Pb'1 — . : . T
-2 T — <oution I 784 02 __LHCb..R..-,,.-W r bCSt ﬁt - —
3 & - F7a\} —— 68% CL
. i e (% )N —-90% CL
,_I_, < ) J) | — ..‘\ }. ...... 95% CL B—
ClsFopbt - R ™ Standard Model | -
6 900 1000 '1o|16 - iolzé - iol36' ' 1'0146 - 1'0156 ' (0] o : -
M (MeV) ' | S — —
oil The chosewn solution Ls the one
- perfectly compatible with sm
| ] |
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* {,ls a SPLN-O resonance +
= ot an angular awaLgsLs —i-—'*'—
+ -
* constrawn AL and I, -
, 410pb*
) LSE Previous measurement LHCb _-OP-«A
AT ———7—— ) -0.5 0 0.5 1
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2 30 410pbt No contribution from spin-2 resonance
0 300F ~— — i :
% 160 410pb*; LHCb
o 140 -
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@ e Resolution from prompt candidates
% 100 Acceptance from clean By—)/ Y™
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< P
LHCb-CONF-201 1-056 ¢
v'\“w , | —
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¢ = —U. : : ; @
s 0s = 0.03 £ 0.16 (stat) £ 0.07 (sys) rad,

Aurélien Martens Krakow Epiphany Conference 2012 - 09/01/2012


http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://arxiv.org/pdf/1112.3056.pdf
http://arxiv.org/pdf/1112.3056.pdf
http://cdsweb.cern.ch/record/1375162/files/LHCb-CONF-2011-056.pdf
http://cdsweb.cern.ch/record/1375162/files/LHCb-CONF-2011-056.pdf

Prospects on ()]

’ ’ arXiv:1 112.4695
® Fuirst observation of B.—>)/Pf5 _—

= 15% of the statistics collected inB—)/ PP
= Ratio of BR measured to be 19.4+1.2+x1.0 %
= More complicated than B.—)/ PP (spin-2)

wn
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T T
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°* ewvidence '(:or Bs?)/lpk,*o LHCb-CONF-2011-025 2 : prtiminary
’, ’, 3 :l \
= allows to control penguin effects tn B.—>)/1p P 3 §‘||"
. _ 3epbt i ::
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use of By —>)/PKs
sm(2[3) = sm(2¢1) HEAG

PRELIMINARY
BaBar : _ , 0.69 = 0.03 + 0.01
PRD 79 (2009) 072009 | ;
BaBar y i . 0.69+0.52+0.04 +0.07
PRD 80 20093112001 i ! !
° 1 — BaBar J/y (hadronic) Ky : 1,56 + 0.42 + 0.21
CPV n By—2)/PKs PRD 69 (2004):052001 S ;
m Result obtawned with 2010 data ong Belle : ' 3 0.67 + 0.02 + 0.01
X Moriond EW 2011 prellmlnary !
= work ongoLng to uq:alatc the wmeasurement ALEPH : o |, . 0847%.016
PLB 492, 250 (2000) " . ‘
OPAL ' : L 3.20 118 . 0.50,
EPJ C5, 379 (1998) " *
CDF : S 0.79 *341
PRD 61, 072005 (2000) i
4+ LHCb = N 0.53 92 . 0.05
i_é'Pl’_):!ﬁ LHCb-CONF-2p11-004 | " *J' o
~ Average : : { 0.68 = 0.02
HFAG N 4 )
-2 -1 0 1 2 3

* Measurement of BR(B—)/YKs)
= constrain amplitude and phase of penguin contribution in By—>)/PKs under SU(3)

380pb kX
- B(B? = JWKY) —
PRELIMI = 2 = LHCb-CONF-2011-048
NARY & (B JJoKY) = 0.0378 £ 0.0058 (stat) + 0.0020 (syst) + 0.0030 ( ) _
——— gy
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conclusiton LPNHE )

PARIS

* A long year of excellent physies results

* Selected highlights:

= tree Level Y measurements starts to compete with B-factories
p many modes i the pipeline

m CP asymmetries tnw B—h*h are the most precise single measurements
» evidence for Bt

= O wmeasurement forbids Large mixing phase
» combine two channels
p ambiguity resolved

* ALl of this is very promising at the dawwn of the winter 2012 conferences
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Aaps ARhe Raps (x107%)  RET(x1077)

Constrained B — DK shape 0.001  0.000 0.01 0.00
PID efficiency determination 0.006 0.002 0.08 0.08
Validity of the low-mass PDF  0.012  0.005 0.11 (.04
Charmless branching fractions  0.002  0.001 0.02 (.00
Kaon interaction asymmetry 0.004  0.007 - -

Charmless bkgd. asymmetry 0.006  0.000 - -

PID cuts on D-daughters 0.014  0.001 0.20 0.40
Total (summed in quadrature) 0.020 0.010 0.24 0.40

LHCb Preliminary
343 pb!

LHCb Preliminary
343 pb™!

A(log(L.))
Lo

—
-

Events / ( 20 MeV/c?)
o S D
. o—
=

SE AL |1+| H*

%100 5200 5300 5400 5500 5600 5700 0 ).
m(B) (MeV/c“)
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o 0407
%ZOO(a LHCD * data _c!ata 2.' (a) LHCb data :- (b) LHCb _datal x 1
= | —fit fit Sao- — total Saol tota q:g
Wsignal S | B i s LHCb
L . ) ©
2100 W partial n . gzo— * W comb Sa0f
3 "comb ‘ I comb & [ &
gso R, <10 S10f of-
* ——A.l‘. 0 0 b
5000 __ 5500 5000 . 5500 4 6 0 2 4. 6
D.n* mass [ MeV/c? ] D,* mass [ MeV/c? ] decay time [ps] decay time [ps]
“b [} o 0 N
S * data * data 240r{c) data a50[{d) data T
2 —fit —fit S | LHCb  total S LHCb ot 0 0.1 0.2 0.3
o1 Wsignal M signal 530— M signal §40__ M signal t modulo 2rn/ Amg [ ps]
E M partial [ partial §2°- O coml:j 530_ * W comb "
2 mis-id mis-id 5201 mis-i 5 mis-id N ) ] :7—( )
= »10- ' %l mix ) — AT -
< 10+ N+ ) _()
5000 __ 5500 5200 5400 5600 0 2 4 6 0 4 6
D.x* mass [ MeV/c? ] D *nnt mass [MeV/c?] decay time [ps] decay time [ps]

P,(t|oy) o< [Tee ts! cosh(%t) O(t)] @ G(t,o¢) €(t).

Tagging power combined for all modes

€. = (23.6 £ 1.3)% and ¢, = (17.6 £ 3.2) % e = (3.8 = 2.1) %.

Source Uncertainty [ps™']
Momentum scale 0.004
z scale 0.018
Comb. background mass shape 0.010
Decay time resolution 0.006
Total systematic uncertainty 0.022
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more on By o) KT

Ap(B? = 7K) = = Ap(Km) + k(B — nK)Ap(BY).

- Ap(K7) = Aj(K7) + a(Hy — h*h')Ap(Kr),
: f LHCb
S el Preliminary . :
= V=77V Date _ e N(B" — Kr) N(B" - Kr)!
: F a(Hy, = h"h'™) = —— — — - ~ —().2.
ém:— N(B" - Kr)! 4+ N(B" — Kr)*
aof

: Asymmetries Values
1

:‘1;(1(7.’] 0.010 + 0.002
140 142. ’ ‘1;4. ’ .1;6‘ * ‘1;8‘ * ‘|5o‘ ’ .“'1[{(1\—7‘7) ”(]“18:t ()()“(]2
M(D*)-M(D") (MeVic’)

= = g— , n
et eos Amt) sgo_ e (t)dt

( ‘ = ) < "(, — ~ —(.03,
(e=Tst cosh == 2t) epo_p i (t)dt

k(BY — 7K) = ;

AGSV(BY — JwK*™) = Acp(B® — J/vK™) + Aj(K) 4 (13)
FoafBY — JIOK*'"AR(K7) + k(B — J/YvK*™)Ap(B").

N(B" — J/vK*) = N(B" — J/vK™)" 0.99
BY — J/WK*) + N(B° — Jj@K=)l — 777
[ (e~ "4 cos Am,,t) Ego_gpico(t)dt

[ (e7Tat cosh 234t) £ go_ pppceo (t)dt

(B — J/wK™) =

~ (.40.

k(B — JwK™) =
1

Kk(B® — J [/ K*0)

Ay(K7) - a(B” — J/v K" Ax(Kw)] = 0.010 £ 0.013,

-"ll'(B(]) [4"151:}1,‘" (B(] , -]A."I.( '1\»,(]) i

AZ(BY — J/WK™) = —0.005 £ 0.006.
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more on B.— KK LPNHE\

PARIS

['(t) o< (1— Aar.) e~ let 4 (1 + Aar

Je T Aur, = —2Re(A)/ (1 + |A]2) where A = (¢/p)(A/A)

S 7F T T T T T T T a 600 I L
2 - E - " -1 1 A —1
2 s LHCDb 1 Tsf LHCb 7, — 74, =0.013 £ 0.045 (stat) ps .
. = 2 2 2 - .
2 f Ogk = 22 4/-1MeV/e™ - 5 soof —¢— AllK’K candidates ]
S Ng,_xx = 300 +/-19 1 & %% S . (ke — )
£ 40f Neomp, = 222 #-17 : . : R(t) - R(O)(g \"K K Kn) .
g - a ] 300~ Background ]
TR mEK = 5361 +/- 2 MeV/c? - - ]
3 E 200 T = 1.490 4+ 0.100 (stat) £ 0.007 (input) ps
20 .
10k = 100:—
0 - . ===
5200 5400 5600 5800 0 2 4 6
M- (MeV/c?) decay time (ps)
Source of uncertainty Uncertainty on | Uncertainty on
i -1 1y
T (f8) T — Tra(ns™)
Fit method 3.2
Acceptance correction 6.3 0.5
Mass model 1.9
B— h*h'~ background 1.9 1.4
..... / N Partially reconstructed background | 1.9 1.1
Tt i acleor - (
e Co-mbma.t.ona.l ba.(,kgl.ou'nd 1.5 1.?
Primary vertex association 1.2 0.5
Detector length scale 1.5 0.7
accepted? " accepted? "v PI‘.O('lll(:t.lOIl a.symmct.‘ry | 1.4 0.6
_ Minimum accepted lifetime 1.1 N/A
1=yes 1=yes — _
Total (added in quadrature) 8.4 2.7
0=no- : 0=no- : i Effective lifetime interpretation 2.8 1.1
tmin tmeas
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more on B.—> K O LPNHE

PARIS

* systemtaics from the vairation of the result in different phase space regions

d*T
1(91302399) - —

dcosf dcosfrdp
1 .
F(0,,05,0) = (1 —a)eg(0)eg(02)1(64, 04, ) (ﬁ IALI2 cos? 6y cos? 0,
+a(l + Bcosb)(1+ Bcosby)eg(B)en(6s). + %|A“|2%sin2 0, sin? 0 cos?

1 | N
+ — AL |*= sin #; sin” f sin? ¢
'y 2

1
2v/2

1 .
+ F—lALl | A | cos d sin 26, sin 26, cos fp)
L

)
w—
=

—_ e 0 T T 1 3
= . o~ - -
v | ] % F LHCb i :
S | 13| -
o 30 _ o | )
= | ‘ = +
8 | : :
g I | < ) §
m -
2 [ ] ‘q&; ok
T I y > WE E
(i I - w E : . .
10— — ! -.__ T, i
i 7 - ! l : . -
.......... o g s tT "".“".:".”:""""":-"":"""'”":"'—-l. o - l | ‘ l! l ] "l : l [ . , . , -
0 800 900 1000 5000 5200 5400 5600
M(Kx) (MeV/c?) M(J/yp K nt) (MeV/c?)

Aurélien Martens Krakow Epiphany Conference 2012 - 09/01/2012


http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/
http://lpnhe.in2p3.fr/

wmore on B.— DD

* Simultaneous fit, asswme flat acceptance (ok on MC)
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* LY. Xlie et al., JHEP 0909:074, 2009]

LPNHE

PARIS

) similar to Babar measurement of sigwn of cos(2f3), PRD F1, 032005 (2007#)
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more on Vs tn B.—>)/Pf,
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more own tagoilng

BT = JWK" 'S combination calibration |
same side Do D1 <7]c>
plonaaset OS | 0.3380.012£0.004 | 1.01£0.12+0.01 | 0.339 | LHCb
SSm+0S | 0.354:0.010+0.004 | 1.00+£0.11£0.01 | 0.354 | Preliminary
Same side ‘ K* r [s =7 TeV Data
proton ) | primary e L ( proton 0.4:——
Opposite side opposite B | }’,‘i,',ﬁf?;ﬁ'.‘:;ﬁ,i"?gﬂg;in E T
{ g 03f-
N N gk 0.25_ 1/ %
(o0 11y Trom Bquark - 1 4
- - - PRELIMINARY § [ ’jf
Eta 0 W\ 70 Eeff (/0 ‘ :1 T T T
BY t—ygD*_/.HVF —-— % 01 02 03 04 05 06
Ne
average OS 18.2+0.2 | 34.3£0.8 | 1.79%0.18 : :
combined OS | 18.3+£0.2 | 33.6+0.8 | 1.97+0.18 | Flavour Oscillation signal region |
average SS7+0S | 29.1+0.2 | 35.8%0.8 | 2.36£0.26 §°°F LHCb Preliminary
combined SS7+0S | 28.9+0.2 | 34.2+0.8 | 2.874 0.32 > oal N8=7TeV
B¥ > JJp K+ i
average OS 15.4+0.4 | 33.3x£1.2 | 1.71+0.29 702
combined OS 15.440.3 | 32.2+1.2 | 1.97+0.31 - + P
average SSm+0S | 22.7+£0.4 | 35.5£1.0 | 1.9240.30 o : / 1
combined SS7+0OS | 23.0£0.5 | 33.9£1.1 | 2.38%+0.33 X
BO J/"r/) K*0 0.21—
average OS 15,706 | 33.1 3.0 | 1.79£0.71 0al- e
combined OS 15.8+£0.7 | 30.0£6.6 | 2.52 4 0.82 F
average SSm+0S | 25.9+0.8 | 37.0£24 | 1.75%0.70 Mo‘...;“..él...é....;....é“..é“..;...,é.“ FERERTS
combined SS7+40S | 26.1 0.9 | 33.6 £5.1 | 2.82 1+ 0.87 B proper time (ps)
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