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LHCb time-dependent
results

Marta Calvi
( University of Milano Bicocca and INFN)

On behalf of the LHCb Collaboration
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® |Introduction

® Analysis of B>J/¢yX modes: first results on the CPV
phase ¢, at LHC and related measurements.

® Flavour oscillations in B;=>Dt and Am, measurement.

* B,2>K*K lifetime measurement.
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Single arm forward detector: 2<n<5 .

region in pp collisions at Vs=7 TeV:
=290 ub, but o

High bb production in the forward ;?;{\{;,T.:___“J::\’
e = 60 Mb .
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LHCb detector performance:

> Efficient trigger for leptonic and hadronic decays (e"8~94%.-60%)
> Excellent resolution for tracking and vertexing ( o,,* =

» Good particle identification: n/K/p(RICHs), n/e/y(ECAL), u(MUON)

A

15 um)

I]:> Good proper time resolution and flavour tagging power

In this talk preliminary results from analysis of ~ 36 pb'! 2010 data

Expectation for 2011 ~1 fb'! of data




3. mixing and CP violation

o ¢ |
A CP violating phase can arise in the B, system, B — J /)

S

from interference between decay with and without
mixing. oM

B> J/y(un) ¢(KK) is the golden mode. bs = Py - 20,

w In the Standard Model ¢, is dominated by a
single weak phase: ¢, °M=- 28,

w&%]
= arg|—
/BS g( %S C>|l<)

Well predicted:
¢ 2B, = 0.0363 £ 0.0017 rad
Additional penguin contribution ~104-10-3

b Va t Vis

New Physics in mixing can enhance the )
measured ¢, : s

0= 0, + ¢
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¢s from B> J/p(uu)p(KK)

CDF Run Il Preliminary L=52f"

__ Preliminary 06L — 95%CL
N 04 £ D9O,6.1 b o f—0.42:i:0.18 [ 68%0oL
- N 6= 3.01+0.14 pis —e— SM prediction
& E—Bg T/v¢ AM, = 17.77+0.12 ps~| 0 4: i
® 02 “ 0.2F .
9t g%l 8 ¢ @ Still much space
0.0 - ——eszzzoo -  0.0f
ﬂ? 3 _0'2:_7 @ for NP to appear
02
i -0.4F
04 .
PR LT U USSP R RSP R '0-6__
30 02 0 1 2 3 S E— :
¢3/¥[rad] (=~ 26) B (rad)

® The roadmap for a new ¢, measurement at LHCb requires several
intermediate steps, and to demonstrate good control on:

¢ Signal and control channels selection

¢ Proper-time measurement

. . . LHCb-CONF-2011-001,
e Angular distributions 002,003,004,005,006,010

~© Flavour tagging




3-2>J/¢ X event samples

Similar selection for all H,=>J/y(un)X channels, use “decay time unbiased”
di-muon trigger

B+>J/p K* BO-> J/ap KO* B.>J/ o

1400

< o 80 ; c S 240
K LHCb L2 E Ry LHCb L LHCb
T 1200 N Preliminary ° Preliminary 3 2 Preliminary
o -1 \s=7TeVData © s=7TeV Data = 200 \s=7TeV Data
8 P g S 180
S 1000 e g 1
2 e < 160
~ ~ (2]
@ 800 @ g 140
§ § a 120
G e . 100 S/B=12.5
400 80
60
200 40
: ; vihiegroy 20
Q """"""""""""""""" Y SoTORION FUTOITUN UUTUUe Sl IR BRI O ! | Betetetpetuetigetyt P et T e T et
.15 5.2 5.25 5.3 5.35 5.4 52 522 524 526 528 53 532 534 536 23 5.25 5.3 5.35 5.4 5.45 5.5 5.55

JAp K* invariant mass (GeV/c?) Jhy K invariant mass (GeV/c?) JAp¢ invariant mass (GeV/cz)

o, = 10.7 MeV/c? o, = 8 MeV/c? o, =7 MeV/c?

Very good mass resolution.

Very low background after proper-time cut t>0.3 ps removing prompt
J/P-> up.

Increase sample (~ 309%) with events from displaced track trigger
“decay time biased”.



Time resolution and acceptance

Proper-time resolution determined from data, using background events,
mainly prompt J/y-2>uu.

LHCb
Preliminary
\'s =7 TeV Data

........ +

10* LHCb Preliminary

S =7TeV, L =36 pb’ Triple Gaussian
resolution model:
o= b0 fs
for B¢>J/y¢

Entries/(0.26 ps)
=

Events /( 0.007 GeV/c?)
3
3

200—

............... F ot ottt ettt et
23 5.25 5.3 5.35 5.4 5.45 55 5.55 107? 0 2 2 6 8 10 12
Jhp¢ invariant mass (GeV/c?) B, — J/y ¢ proper time (ps)

- Very good proper-time resolution.

i 7 . g:jg: l‘l’ﬂ |
Proper-time acceptance of the “decay time '
biased” sample from data: o f
N 0:4 = LHCb Preliminary
£ = unbiased & biased 032_ \VS=7TeV,L=36pb’
Nunbiased °‘_ o

6 8 10 12 14
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LHCb-CONF-2011-001

Measurement of lifetimes

Use “decay time unbiased” sample.

B+ J /4 K* B0 J/ap KO¥ B.>J/ ¢
_ _ _ s
7]
- LHCb & 5 LHCb & LHCb
& Preliminary e 3 Preliminary ] , Preliminary
3 Fe \'s =7 TeV Data =) \'s =7 TeV Data e 10 E \'s =7 TeV Data
£ 0, ™ 36 pbl g H 3
& F > F w
C ..“. w : ...... 10E
10 10 E
' ‘ H’ ‘ P 1§ m |H ‘
N Pt e A AR O I I S e . .
10° 2 4 6 8 0, 12 14 10" 2 2 G 8 1'(3 1'2_ 14 107 b
Jip K proper time (ps) Jhp K* proper time (ps) Jhp¢ proper time (ps)

Yields for t>0.3 ps

Decay channelf Yield )| LHCb result 7[ps|fpreliminary) PDG 7[ps]

Bt o JWKT 6741 £ 85| 1.680 & 0.022;. &+ 0.0475,;,  1.638 £ 0.011
B — JWK*® | 2668 £58| 1.512 &+ 0.032tar, & 0.0425;  1.5252 4 0.009
BO — JAKS 838 + 31 1.558 & 0.0565tat, £ 0.0224;  1.525 + 0.009
BY — Jape ()| 570+ 24 1.447 £ 0.0645t5:. £ 0.0565st.  1.477 +0.046

Ao = JON 187+ 16 )| 1.353 £ 0.108t¢. &+ 0.035;  1.301730%°

Will become competitive with 2011 data sample. Current systematic dominate
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Time dependent angular analysis

B.2>J/vy¢ decay (P>VV) requires full
angular analysis to statistically separate
CP-even (2=0,2) and CP odd (2=1) final

states.
Use 0,9, angles in the transversity basis.

Transversity basis

Corrections for angular acceptance in B.>J/y¢ from MC:

%'08 | LHCb I\;Ionte Calrlo '
Normalized ;
1D projections
of the 3D
distributions

Zero
suppressed-> BT - e—

2
¢ [rad]

Angular acceptance effects induced by LHCb geometry, within £5%



LHCb-CONF-2011-002

Polarization amplitudes for BO>J /K%

Same P>VV structure in BO>J/y(uun) KO*(Kr) decay.
Analysis used as a cross-check of the full 5D fit (m, t, ¢, y, 0).

events/(0.125 ps)
2

3
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o~ A L a s e e 5 ~ 77T
s 17 . E —F data E o ]
' 1 S 900 o pretimi

= E . ey
B E nary —— fted total pt E % 600: llllllllllll ry ——Miedtotalpat |3
wepr [ E 800F \S=7TeV,L=36pb” It - < E (S=7TeV, L-36pb” —messers [
- [ = wros i b C —— wrong-signal -
q 3 700 > 500F owove componset |
600F 3 —— =
E 400 —
500 "W
400E- 300k - =
300E- 200F- 3
200E 3
100 100
L P e —— T e P i e e e i
- - -1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
proper time t [psl o [radl] cosy 0

Background shape from sidebands. Non resonant S-wave Kr contribution 5+2 9.

Parameter = LHCDb result (preliminary) BaBar PRD 76, 031002

A2 0.252 £ 0.020 £0.016  0.211 + 0.010 & 0.006
A2 0.178 £0.022 £ 0.017  0.233 + 0.010 = 0.005
5[ rad] —2.874+0.11+0.10 —2.93 + 0.08 = 0.04
51 [rad] 3.02 + 0.10 =+ 0.07 2.91 + 0.05 + 0.03

Good agreement with previous measurements, but not yet competitive.



LHCb-CONF-2011-002

3.2J/¢¢$ untagged analysis

5D fit (m,t,y,0,§) assuming no CPV (¢.= 0) .

f . 2 8 35
B Cb preliminary ° LHCb preliminary ° LHCb preliminary
§ 30 s=7TeV, L=36 pb' g 35 \/s=7TeV, L=36 pb’ g 30 \s=7TeV, L=36 pb’
2
o . i H }
2o LTI T I 00 T H]
15 15k ]
____________________ 15 + | T
L T 10 L R ‘{f ............................
S/ 5 5 = ﬁ_\\\—_
913;;5;4['.%] 07708 08 04 02 0 02 04 08 08 % ;.s 06 04 02 0 02 04 08 0.8;91
= LHCb preliminary
2 F e + +
i LiCb proiminary | e evensin component Parameter Result + stat. * syst.
P \s=7TeV, L=36 pb" | — — cp-odd sig. component —1
s I, = 0.680 £ 0.034 4= 0.027 ps

AT, 0.084 + 0.112 + 0.021 ps™*
|40(0)]? = 0.532 4 0.040 + 0.028
A, (0)? = 0.27940.057 £ 0.014

cos 0| = —1.244+0.27+0.09

CDF 5.2 fb'l: AT = 0.075+0.035(stat) + 0.01(syst) ps~*



LHCb-CONF-2011-003

Flavour tagging

T K B flavour at production determined by
\ 0 // several algorithms
B— [—— ® QOpposite Side (tag all b hadrons): u, €, K,
/ charge of inclusive secondary vertex

VALK e Same Side: K (for B,), = (for By,B,)

Algorithms optimized on data for maximum tagging power: stag(l-Zm)Z €

USIng COntrO| Channels. [ Flavour Oscillation signal region |
806 LHCb Preliminary
£ T \s=7Tev
OS and SSm: £
o BO>D*utv, Br>J/ypK*, BOS>J/pKo* m } .

W%ﬁr T
tiag(1-20)2 = 2%  OS e #

~ - RO %
2.8% 03+SSm JLB2D Ty (48k) |

0 1 2 3 4 5 6

B proper time (ps)

SSK: B.>D. = (=1.3k) too small data sample to calibrate on data

(*) o=mistag rate



Flavour tagging calibration

| OS combination calibration |

« Tagging power enhanced using per-event

mistag probability calculated from taggers ;?’/Dszsi_:;t'e‘fi?ninary
and event properties. £ pe=7Tevome
- Calibrated on data with B*>J/yp K* events € ™
Validated on B%>J/p KO, T
— B
« Uncertainty dominated by sample size: o
+ 0.012(stat) £ 0.004 (syst) on intercept ) [,

+ 0.12 (stat) £ 0.01 (syst) on slope. o1 0z 03 64 0506
Calculated mistag (n)

é-D.G

. LHCb MC

Performance on B;=>J/y¢ (OS only)
0-3;_ : . etag — 176 + 14 %

0.2;— E"sz;tpp EJr w = 322 %

it AT B trog(1-20P = 2.2 + 0.5 % ’

A vl b Lo Lo byaa
00 0.1 0.2 03 04 0.5 0.6
Ne
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LHCb-CONF-2011-004

sin2p from B> J/yKO

S 00 T e prelimnary | & 10'F " LHCO preliminary 3
% 500F \Vs=7TeV L=35pb' 7 Q - \s5=7TeV L=35pb" 7
= F 0 i =]
" g B'— Iy KS 3 103 - . 1
o 4007 S 1330 events in 35 pb
= . \ 5 102k . . .
§ hiiedbea® N baned 40 1 Unbiased+biased trigger.
2 200 g I ST s T ]
200E 4 g 105— ‘“‘:- ] R i -fl:\ii‘; e _‘ U se OS an d SSJ’[ ta g_
100t E s 0 o TR
e e e e SO s .‘.': g .“"‘«L g g ] |”||\I‘| m . T A I | =
5150 5200 5250 5300 5350 5400 1 0 1 2 3 4

m MeV/c?) t (ps)

Too small data sample for a measurement competitive with B-factories, but
valid demonstration of LHCb capability in time dependent CPV analysis.

L(BO(t) — Jjp K2) — T(B(t) — Jj K?)

0.63 | LHCb preliminary ] AJ O(IL) = —
i s=7TeV L=35pb ] b K N e T
I - ST T(BO(t) — J/p KQ) + T(BO(t) — JJ KY)

Raw Asymmetry

; : = Sy e cos(Amat) — Cyy i sin(Amgt)
0.2f % -
oF ] LHCb preliminary
E _ +0.28
o ; SiwKd = 0.537 5 5g(stat) 4+ 0.07(syst)

o 1 2 3 4 5 6 1 Main systematic from tagging calibration.




LHCb-CONF-2011-006

3.2J/¢¢ tagged analysis

/57128 events (t>0.3ps) from unbiased+biased trigger. 7D fit (m,t,tag,w, ¢,,0)
No point-estimate, CL contours (Feldman-Cousins) in AT;- ¢, plane.

C LHCb Preliminary
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C N
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\
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-0.6 X {1

SM p-value 22% (1.2 o)

Projection on ¢q: LHCb preliminary
¢s € [—2.7,—0.5] rad at 68% CL

Include statistical uncertainty and systematic
from tagging and Am, floated in the fit.

All other syst. uncertainties give negligible
effect on the contours.

L
¢, Irad]
-1 =T .
_ LHCb 36 pb™  CDF 5.24b Improvements expected with
AR . 836 6500 2011 data: x30 larger data
Proper time resolution 501s 100 fs | A f SSK t
OS tagging power 2.2+ 0.5% 1.2+ 0.2% seiini=elnefelata il o 2y
SS tagging power work ongoing 3.5+ 1.4% ":> Preparing for world best

measurement!



3. mixing in B.2>D.(3) «*

LHCb-CONF-2011-005

decay mode # signal candidates
Combine four decay modes for l_ljs —*ll)?;((lcéﬂl‘();fi 515 £ 25
- : s — D (K'K)w 338 £+ 27
a total of ~1300 signal events: B, D~ (KK -n)rt 583 & o7
B, — D (Kt*K—7")3n 245 + 46
D (¢pmn™)mt D (K*K™)nt
‘};"220 ' ILHOb'pml;nlna;y e o N§ b ILHCb'meI'mlnar'y l ;:d..,
gfz * \s=7TeV — ttedsig 2 140 NS=7TeV o8 Ox bk,
© 1e0E [\ g::: ek
0 6. =18 MeV/c2 (D.x)
D- ( Ks_:_o;(_ﬂ__ )ﬂ-s:oo B, mass [Mses\(l)/oc’] D- (;}oo_'_ﬂ-_ﬂ-_ )5?:07; B, mass [M?\(I?cz]
T T T T1 e Data 1’220 —— ;:*
R T | EmE A URERT ST

L SG?w .
B, mass [MeV/c?]
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# events / 0.28

entries = 72127
mean = -0.019:0.003
width = 1.285:0.002

1 1 L L L | L 1 1 L 1
-5 0 5

. mixing in B.2>D.(3)x*

Per-event proper-time resolution calibrated on
data with prompt D, and random =+ :

<o> = 44 fs (Dyr), 36 fs (D 3x)

Propertime acceptance from MC.

Per-event mistag probability as re-calibrated in the BO>D =" channel:

eD2=3.8+2.1 % (OS tag)

Minimum in the likelihood at

Am,~17.6 pst with 4.6 o statistical

- significance
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3. mixing in B;.2>D(3)r*

® Amplitude scan: A=1.41 + 0.26 (stat) for Am.,=17.6 ps’!

Systematic uncertainties on Amg

o ——
:é 1.55— LHCb prelimina yellow band = 10 stat |-: source AAms [pS_]']
g Ns=7TeV l"m' E proper time resolution Sy, = [1.2 — 1.4] 0.006
® T [ K] 3 proper time resolution model 0.001
05— .-T.‘ : —; proper time acceptance function 0.000
o_ ‘ "\ i -""' ; fixed parameters floating 0.003
- ' | V\;" \.\ E diff. background shape in mass fit 0.010
05— B _.'. E phys. bkg mass templates 0.002
£ 36pb - e variation of 7 and o PDFs 0.026
5 L . L AN | z-scale (0.1%) 0.018
am,[ps’] momentum scale (0.1%) 0.018
z ] Al = [0 _ 0.2] x s 0.002
< o8p E total systematic uncertainties 0.038
0.6F 3
0.4f 3
0.2F =
oF E
0.2f E
0'4;_ LHCDb prelimina _;
oep T 36 pb™ N 9
08 Ns=TTeV E Competitive with world best (CDF, 1 fb!):
0 0.1

t madulo 27:/A0'r3r'1s [ps] Amg =17.774+0.10 (stat.) £0.07 (syst.) ps_1
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3. 2KK* lifetime

Several test of SM and NP searches are possible with By ;2 nK,nm, KK, pp
decays, as CP asymmetries and y angle masurements.

B.2>KK* decay dominated by penguin diagram.
Can receive important NP contributions affecting B){
lifetime difference: AI',=T-Ty= AT';>Mcos (¢ )

W+

Fitting the decay rate with a single exponential an effective lifetime is
measured:

1l _ Ry/T + Ry /Ty

KK = 3 5

Ry /TT + Ru /Ty

R.,Ry: fraction of L,H states in the B.>KK*
decay, mainly light.

Compared with a lifetime in a flavour specific final state: 15,1 = (I'| +Ty )/2
can constrain AT, /Ty and the NP B, mixing phase ¢ P



LHCb-CONF-2011-018

3. 2KK* lifetime measurement

2 YF T g = 22 4/-1 MaV/c?| 1 R Gy, = 21.3 +/- 0.9 MeV/c®
2 sof Np, = 301 +-19 4 3= Ng, .. = 793 +-33 =
B ) h h, StateS Wel | z 705 Neoms,, = 221 +/-17 ] @200 Ry .= 0.09 +/-0.02 R
3 F c0 = -0.0001655 +/- 0.000003 c”/MeV| 180F Rcoms,, = 0.71 +-0.06 .
C g 60— mEX = 5361 +/- 2 MeV/c? - §1e0F mgT = 5274.6 +- 1.0 MeV/c E
separated using /K g I s mio S0 sMee
50— = 140; A =

B>Kxn*

LHCb Preliminary
\s=7TeV

identification from RICHs. = B>K'K+- &

LHCb Preliminary 80—
Ns=7TeV E

il

60—

A

40

20[3

i

N [

Two T measurements: R I
Relative lifetime: proper-time acceptance cancelled by using the ratio
to the kinematically similar decay B> K=z, and By lifetime.
Absolute lifetime: proper-time acceptance

determined from data on event-by event basis

T T T
E LHCb Preliminary, \'s =7 Te —— Data
90— .

c — Fit
= Bs—KK
—— Background

T T T T T

Rate [Evt/0.30ps]
©
o
I

LHCDb preliminary

Tgo = 1.440 = 0.096 (stat) = 0.010 (syst) ps ok _

CDF:t=1.53+0.1840.02 ps  *f E

o:||||

Interesting NP constraints will come with 2011 data % =+ % "% % =

proper time [ps]




Conclusions & Prospects

Excellent performance of LHCb in time dependent measurements
proved on 2010 data.

Preliminary result on Am, in B;>D.r oscillations at LHCb with 36 pb!
competitive with world best.

Successfully completed all steps towards a ¢, measurement in
B.2>J/y¢. Will allow world best result to be reached with 2011 data.

Many other decays modes under study: B.>J/yf,, J/yn’, Do D" ...
and also B,>KO*K*, B.>¢¢ ... will provide CPV measurements and
constraints on penguin contributions.

With 2011 data tagged time dependent analysis of hadronic charmed
(Bs2D¢K) and charmless (By s>hh’) modes will also allow new
measurements on y angle.



backup
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LHCDb trigger

40 MHz

=

Jo)

>

Q

—
1M
TR | tP t
o mpact Parameter
2 SE Lifetime cuts
|_
2
330 kHz  Global reconstruction
c N : :
L Inclusive selections
T

T u, uttrack, uu

Exclusive selections

e LO Hardware Trigger 40 MHz - 1 MHz

Search for high p;, u, e, y, hadron
candidates

® High Level Software Trigger Farm

HLT1: Add Impact parameter cuts
HLT2: Global event reconstruction

® Physics output rate 2 kHz — 3. kHz
® Fully operational.



First evidence of B > K0*K0*

B> K%*(K*x) W*(Kvﬁ) only from penguin decay. Future measurement
of time-dependent CP asymmetries will probe new physics in b—>s

transitions. ~ 22F
© 20F
% 182_ IIsilrlecl:i?ninar
First evidence at LHCb = 16F  so7Tev !
: . ™ 14F  L=354pb’
with 35 pb'l: S b p
34.5 7.4 events (7.3 o) E 10
3 1 |
Branching fraction with BO>J/y Ko 4 e ll” Hlll \l]
] t1rt . WH LT

as normalization channel. OE.‘]'. A & il o 041 S 01
5000 5200 5400 5600 5800
m(K*'tKn*) (MeV/c?)

B (BY — K*OK*°) = (1.95 & 0.47(stat.) & 0.51(syst.) £ 0.20 (fu/f.)) x 103

Predictions from QCD factorization: (7.9743) x 107



LHCb-CONF-2011-010

B0 mixing in B> D (Kt )r*

% 700E" — | — signal. _
2 o0 LHCb prefiminary B>DKbkg.] ~ 6000 signal events.
2 o0 Ne=7Tev,36pt" |—— comb. bkg. Double Gaussian proper-time resolution
@ — sum
£ 00 model from Monte Carlo (tuned to data):
>
£ 300 <o> = 49 fs.
200 x T ]
100 <E 0_35_ LHCD preliminary _E
0.6E- Vs =7 TeV, 36 pb' E
0 " 5400 5600 5800 0.4F 3
B, mass [MeV/c?] 0.2F- E
of i
Per-event mistag probability with free 02 — | 7
: . . . 0.4F =
calibration parameters (different trigger and 06f BERE
selection with respect to B*>J/4y K*). °‘:0 T
. 2 4 6 8
OS tagger parameters used for the Am,analysis. t Ips]

(Amy = 0.507+0.005 ps ' world average, PDG [1])



BO->J/9K%* and B.2>J/y¢ untagged

Systematic effect A l* [ AL ] o) | 0.

proper time acceptance - - - -
data/MC differences 0.008 | 0.006 | 0.07 | 0.05
BO%J /w KO* statistical error of acceptance | 0.002 | 0.001 | - | 0.01
wrong-signal fraction 0.004 | 0.001 0.01

background treatment 0.002 | 0.008 | 0.04 | 0.01
statistical error of background | 0.008 | 0.005 | 0.02 | 0.01

mass model 0.010 | 0.002 | 0.01 | 0.01
s-wave treatment 0.001 | 0.013 | 0.05 | 0.05
sum 0.016 | 0.017 | 0.10 | 0.07

Systematic effect _ _
y L [ps™'] AT, [ps™'] [AL(0)* |A)(0)]* cosd

Proper time resolution 0.0001 - - -

Angular acceptance - - - 0.0007 -
BS 9 J / ll)(l) Acceptance parametrisation | 0.0002 0.001 0.0017  0.0013 -
Proper time acceptance 0.0272 0.001 0.0003  0.0002 -

S-wave treatment 0.003 0.003 0.013 0.028 0.09

Background treatment 0.0002 0.02 0.0016  0.0012 -
Mass model 0.0004 0.004 0.0032  0.0006 -
Total (quadratic sum) 0.0274 0.0206 0.0136  0.0281  0.09
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sin2p from B> J/yKO%

A K9 (t) = (1 — 2w) Ay ko(t) @ R(t)

Table 3: Systematic uncertainties to Sy, o in absolute terms.

Source uncertainty
tagger calibration 0.067
per-event mistags p.d.f. 0.012
Amy uncertainty, z scale 0.0017
proper time resolution 0.0085
high propertime acceptance 0.00065
biased events acceptance 0.0042
biased TIS events acceptance 0.0063
production asymmetry 0.024
total (sum in squares) 0.073

WA: sin2(3 = 0.673 4= 0.023
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B~ Dt signal mistag distribution
& time resolution

Mean 0.3356

0100— [ I | | T I [ | _ i — —— — — ————

S | |rms oo7ess| & eoof- ' ' | ' ' ' ]

2 LHCb preliminary _I_ _ 8 Mean = 44 fs| -

£ 8o \s=7TeV - © s00F- —t— 3

5 | | - o F RMS =151fs| J

o | c - ]

* 60— | _T_ B % 400:_ .. —:

i S * ook LHCDb preliminary .

40:— -1 - - \s=7TeV 36 pb"’ .

: e : 200 P —

20 [ 36 pb?! - - ]

: ] 100/ — =
505 ;'1 01502 025 0.3 035 04 04505 00_' : 'o.(laz' ' 'o.tlu' ' 'o.tlas' ' 'o.oal — '0,1;‘ 'o.—12

n, S, "o, [ps]
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Asl

Di-muon charge asymmetry measured by DO, giving hints of
anomalous CPV in the mixing of neutral B mesons.
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>  LHCb will measure as,, — a9
from difference in asymmetry in
B.—D (KKm)uv, BO—=D+(KKm)uv.

> Orthogonal constraint to DO.
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If there is NP in B, mixing it will be seen by LHCb also in the ¢,
surement |
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Data taking @ vVs=7TeV

[ LHCb Integrated Lumi over Fill Number at 3.5 TeV | [2011-05-22 18:23:33 |
| LHCb Integrated Lumi over Time at 3.5 TeV | [2011-02-16 16:25:28
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e #41  Running conditions with up to ~2 collisions/event

j ‘ k "f\ /\n\/ : more demanding than originally planned.

| LEE Trigger and offline analysis well coping with it.
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LA
- | 2011 use luminosity levelling to keep L<3.103? cm2s'!

LHC Fill Number

Expect to collect ~1 fb! by the end of the year.
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