It has been a beauty-ful summer........

. LHCb Status Report

O - e —

z =i

. ——— —— - — — — -

) > L&ICCPpen Session, September 215, 2011

— - B




Y «.but what a summer!

Outline:

Detector operation
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Physics results
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Detector Operations (1/4)

Linst L0 output 1] Efficiency |
[Hz/cm?] rate [pb]

April-June 3.0x1032  620kHz  1.8-2.0 90 % ~350
July-Sept  3.5x10 850kHz  <I.5 90 % ~450

These are the conditions we will keep up to the end of the 2011 run

| LHCDb Integrated Lumi over Fill Number at 3.5 TeV | [ 2011-09-19 11:19:02 Instantaneous Luminosity Updated: 12:01:44
. r : —] 2000 -
2 1200 e  Delivered Lumi: 865.06 /pb
= L e  Recorded Lumi: 773.80 /pb :
§ ool 7 1500
e C E
£ F E
3 soo— %
- et . A . .
£ T Z 10001 Luminosity leveling is working nicély
D S0 Z . ..
g F 2 with both B polarities!
B =
400 C é 500 -
L E ~
sl = = LHCD
E 0 Ll l Ll Ll 1
o aw———lonmel", . 18|00 — e e 02:00 04:00 06:00 08:00 10:00 12:00
LHC Fill Number ’ — ATLAS — AUCE — CMS — LH(b

LHCD is running at ~1.8xL(design) with p = 3.5x p(design)
well beyond the design parameters 2
(and we are pushing this limit up)




Detector operations (2/4)

Since beginning of August we are running at L. .= 3.5x10°?/cm?/s

1nst

with a LO output rate of 850 kHz (very close to design)

This was possible due to the following improvements:

1. Dead-time due to Tell 1 / UKL1 boards reduced by deploying new firmware.
- The dead-time due to Tell 1 boards is now <1% (in June was 10% at 3.5x1032 Hz /cm?)

2. New online farm installed beginning of August : +20% CPU capacity for HLT
—> added 6x30 nodes to the 1350 already operational
—>it was the major source of dead time after the tell1 fixing
- We are running now at ~90% CPU capacity [ inwsgratedtrics efficiency breakdown | ETXETECRIETT
- Margin to increase L without changing trigger

[[7] FULLY ON: 89.45 (%)

[ HV: 0.62 (%)
Total dead time now 1s ~4% (but margin to ~|L_]Vetossfet: 119
. . I DAQ: 4.75 (%)
1mprove 1‘[), I DeadTime: 4.00 (%)

| We will do a test at 4x1032 Hz/cm? at the end of the present run |




Detector operations (3/4)

The sub-detectors notice we are running at high L:

. : increase for Velo
1. the silicon detectors are showing the first | Current |
* sensors as a function of L

radiation effects: ; ,,,,,,,,,,,,,

saslans

—>but exactly as expected 0.016

2. the inner zone of HCAL is ageing: 0.014

—> but continuously monitored and recalibrated 0.01
using the Cs source ot :

3. RICH: Beam Induced Light Emission oooaf | *
(BILE) effect is still there e SN T A
—>but largely reduced by flushing C0, in the HPD boxes ’ w0 m

L [pb-']

1
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Average fraction of working channels per sub-detector above 98%




Trigger (4/4)

e With 1380 bunches in the LHC, 3.5x10%? cm2s!:
— Visible crossing rate: 10 MHz
— LO output rate: 850 kHz
— HLT output rate: 3 kHz of physics triggers written on tape
— HLT Farm CPU busy at ~90 %

LO Output Rate (kHz, non exclusive) 10 MHz v
Hadron 405
Muon ?
Photon g .
Electron 169 -
Exclusive events | 3,5 ‘ v
MinimumBias | 0,03 | . ., .| ... .|, ... |..., 0.85 MHz
0 100 200 300 400 500 85
-
HLT OUtPUt Rate (HZ) g 30 kHz  Global reconstruction
other opvsice - 1100 | | ‘ -‘vv z o Inclusive selections
er physics lines . +
phy. 0 | SPQ— - Phy5|cs: % 2 w, n+track, pp
o - o  Exclusive selections
. Muons 3kHz &
hadron

0 200 400 600 800 1000
From the bandwidth sharing you see that we are a “catholic” experiment....



Computing/Offline:
Virtual Memory (VMEM) and persistency (1/3)

Problem found in spring 2011:
—> unreasonable VMEM usage at Tler1’s in reconstruction/stripping process
- Hit the maximum CPU VMEM of most Tier1 (4 GB) with only

1 raw file per job (60k events).

Temporary solution: split 1 raw file in 2 jobs
Price to pay: huge handling of small files during merging phase....
-—> But this allowed us to have data ready for summer conferences!.
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Computing/Offline:
Virtual Memory (VMEM) and persistency (2/3)

In parallel setup task force to understand the reason:

1. End of spring reason found:
- Usage of POOL as intermediate layer between LHCb software and ROOT

persistency framework found to be highly inefficient for I/O and VMEM usage
2. End of August: POOL layer removed (huge work but fully transparent for users)

- Now possible to process 2 raw files per job
—>Aim to reach 10 raw files/job by end of 2012

10 raw files per job
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Computing/Offline:
Disk space and stripping (3/3)

Reconstruction output: 3 kHz with ~130 kB/event > ~ 400 MB/s
Spring 2011:

—> stripping retention too high (~84 MB/s)
rapidly approaching the LHCb disk space limit.

—>Draconian campaign during summer
allowed to pass from 84 MB/s - 34 MB/s (design value)

—>Now ready to re-process the full 2011 dataset
(~1 fb-1) with the available disk space

(but limited margin for Monte Carlo production)
LHCb stripping lines developer

Reprocessing of 2011 dataset for Winter Conferences
will start at the end of September




Physics results

Summer 2011 has been a transition phase for LHCb.

From the calibration of the source...

mostly measurements of cross sections but also observations of new exotic
states

..to the heart of the LHCb (and world wide) flavour physics
program:
—> 27 new results presented at summer conferences

(here possible to cover only some of them):
. search for NP in B,>K*up decays (EPS11, 310 pb)
. search for NP in By ;> decays (EPS11, 300 pb™')
. search for NP in the mixing induced CPV phase in B (LP11, 340 pb")
. search for CPV phase in charm mixing (EPS+LP)
. constraining the CKM picture: progress toward y (EPS+LP),
+ penguins, new states, etc, etc,

U'I-hwl\)»—t



Appetizer: exotic state X(3872)

X(3872) was observed by Belle in 2003 (PRL91 (2003) 262001).
LHCDb is performing a full study of the X(3872) — observation, xsection & mass.
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With 2011 data it will be possible to perform very precise mass measurements
as well as angular studies* in B—X(3872)K to learn about the JPC of the X(3872)

*
see LHCb-PUB-2010-003 1 O



Second appetizer:

310
>
Search for the X(4140) &.
o
Studies of other possible exotics are underway. g ¢
CDF reported observation of narrow structure, é 4
X(4140), in the m(J/WK*K-)-m(J/¥) spectrum 3 5
in B*—J/WoK* events [arXiv:1101.6058]. LHCb S

now has a large sample of these decays. 0

~
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Background model is 3- body phase
space convolved with resolution

4

LHCb does not confirm presence of X(4140).
2.40 tension with CDF (using this bckgd model)




Main course:

How to search for New Physics (@ LHCDb?

By studying interference patterns:

- Sources with different amplitudes, phases and polarization states
will determine different interference patterns

Interference pattern

7

Source 1

Source 2

12



How to search for New Physics (@ LHCDb?

By studying interference patterns..

—> diagrams with different amplitudes (couplings), phases and helicity properties
will produce final states with different BR (eg. Bs2>uu) , angular distributions
(ex:Bd->K*uu) and phases (ex. Bs mixing)

Interference pattern:

SM pquuin RS
B d . 04 |- X: ““ N
"B w: g X - forward backward asymmetry
Q “u“ C“t“ i‘/i s o[ N different SUSY models;
4 <H : R ]
NP penguin k%

. . . SN :[w].el:-a.
..In FCNC transitions, suppressed in the SM, where NP contributions can be
large (in particular in the b—>s transitions which are less known)



Search for NP in B2 K*u

Many observables exist to probe the helicity structure of any NP model
in particular the forward—backward asymmetry A.g as a function of the dilepton
invariant mass (g2):

2p/ * 4 =
= d’BB-K p_p sgn (cos0)
dcos0 *
3 K
backward forward

6 = angle between p* & B in the dllepton
rest frame b
q2 = dilepton invariant mass 4 5 =m s

Main SM diagrams N + N

14



Search for NP in B2 K*u

Many observables exist to probe the helicity structure of any NP model
In particular the forward—backward asymmetry Az as a function of the dilepton
Invariant mass (g?):

2p/ * +
= d’BB-K p_p )sgn cos0)
dcos0 .
K
backward forward

6 = angle between p* & B in the dllepton

rest frame 4 b
2 = dilepton invariant mass 5 =m =
R o )= NN,
> > -5
d 5 d -
/\“5\ ° b 0,51 5

* Interference of axial & Vector currents -) d1rect access to
relative phases of diagrams involved.
* Uncertainties of hadronic form factors under control in the low-g?> region. 14



Aqg 1n B2 K*pu: experimental status

Early results have shown intriguing hints of deviations from SM but statistics

too poor to claim any evidence
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[PRD 79 (2009) 031102
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[4.4 fb™1' CDF note 10047]
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e o0 new results from CDF
published in August [arXiv:1108.0695]
based on 6.8 fb-'and 165 candidates
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App in B,>K*uu: LHCD result (EPS11)

Based on 309 pb-'and 300 candidates

(largest sample in the world and clean as at the B factories)

Theory B Binned theory

e —— ~e~LHCb
&, oo oighal cleah asatthe Bfactories: » [ T T T ]
S b = < - Paper in preparation -
Q e . . - - -
= .C LHCb Preliminary E 0.5k ‘ —
o E E o -
Z 60 303 signal events E N ﬁ + i
PERUS after mass cut — i + :
c = - O wams kT
o 40— —= "
TS - - .
306 E - ITheory predictions: )
20 E -0.5[= C. Bobeth et al, l';H?.b : -
L0540 a2 ZET S }= [ arXiv 1105.0376v2 refiminary
Eoova bt b b s S LT g L L5 .. s s 2 2 a2 o 2 s a2 a2 2 a2 a ..
5(100 5150 5200 5250 5300 5350 5400 5450 5500 5550 56 0 ; 1l0 115 2

My, (MeVic?)

q? [GeV?/ct]

Data are consistent with predictions with present sensitivity

(“like a textbook”, M. Neubert, EPS2011)

0

LHCb-CONF-2011-038
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B,2K*u"w: next steps

1.determine the zero crossing point: sensitive to NP and cleanly predicted in SM
- 2011 data

Theory EEBinned theory Aqz with flipped sign for 1<q?<6:

" ——— zero crossing point in different models
<(u- ) 0.15|E|I"' - R
| T— 0
+ - < 000;
- ___—- 0.05'
: -0.10
LHCb J _0.15!
Preliminary 1 f
M PR B i Based on: ¢’ (GeV®)
10 ‘;z[Gevzl cﬁ W_Altmannshofer et al. [JHEP 0001:019 (2000)]

2. Study other observables by doing the full angular analysis,
eg A@ sensitive to RH currents -> 2011+2012 dataset

17



2. Search for NP in B, j=2 pp decays

B 45 MU is the best way for LHCb to constrain the parameters of
the extended Higgs sector in MSSM, fully complementary to direct searches

Main SM diagrams

— —
2]
dB W"’

— K* By - _ kK
S § u,E:,t S
W W
A%
n
2 i m
K
2 C
~~
|Vts | B |

Double suppressed decay: FCNC process and helicity suppressed:
—> very small in the Standard Model but very well predicted:

uct

| Beopp= 32202100 | | Baop*p= (1.0£0.1)x10 |

Buras et al., arXiv:1007.5291 and references therein

18



2. Search for NP in B, j=2 pp decays

B 45 MU is the best way for LHCb to constrain the parameters of
the extended Higgs sector in MSSM, fully complementary to direct searches

Maln SM diagrams b MSSM

— /?/

UCt % %

Double suppressed decay. FCNC process and helicity suppressed.
—> very small in the Standard Model but very well predicted:

+

T

HYA°

~ tan®B

| Beopp= 32202100 | | Baop*p= (1.0£0.1)x10 |

Buras et al., arXiv:1007.5291 and references therein
—>Sensitive to NP contributions in the scalar/pseudo scalar sector:

MSSM, large tanp approximation 18

( csp

MSSM) . ( mbm,,, tansﬁ )2 ‘




Experimental results (before summer 2011)

Published B, pp limits @ 95% CL

CDF 3.7 fb! 43x 108
DO 6.1 fb! 51x10%
LHCDb 0.036 fb'! 5.6x 108

.\-

Branghing Fraction x 107

LHCD (Phys. Lett. B699 (2011) 330)
equivalent to CDF with
~100 times less luminosity

PRD 57 (1998) 3811 (

I ocorF

|| a0 |
++ QCDF Expected
= AD0 Expected [

L

-t

—

o
-

o_} Ly
PRL 03 (2004) 03200 ¢+ 1}

PRL95(2005f221805-O | |||PRD76 (2007) |

CODF Public Note 8176 -O-

LHCb PLB 699|291 1)

A PRL 94 (2005) 071802 ||

052001

|
fPRL 100 (2003) 101502 8 3
CDF Publlc Note 9882 8
I CDF Expected Limit O

-t ==
I- Standard Model Expectation | |
0.01

10

_._..PLB 693 (2010)

100 1000 10000

L [pb’']
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July 2011: CDF observes an excess of B, up candidates:

10.46 x 10 < BR < 3.9x10* @ 90% CL or BR=(1.8"1 ;) x 10°% |
arXiv:1107.2304

Result based on:
1) double sample size (3.7 fb-'-> 7 tb!)
2) +20% acceptance for muons
3) improved Neural Network
M,,, distribution in B, search window for different NN bins

. 10

CCos94<v,<097| 097<v, <0987 | 0987<v, <0905 v, > 0.995

- Most sensitive

Barrel-barrel ~ L bin:
SUW T 0.920.5 exp.

JR -\[» -1— _l_ _l_ | 4 observed
=S \g.,v :
| 1 1 1 1 ‘\\\
CF 0ga<v, <0097| 007<v, <0987 | 0087 <v, <0905 v, > 0.995

Signal
(SMx5.6)

background

Background

candidated / 24 MeV/c?

Barrel-endcap

\$\ “

0 | 1 1 1 1 | |

B +signal (SMx5.6)

M\p 3

5322 5370 5418 5322 5370 5418 5322 5370 5418 5322 5370 5418

My, (MeVic?) arxXiv:1107:2304
2.8 ¢ assuming bkg-only hypothesis, 1.9% compatibility with bkg+SM hypothesis 2()




LHCb B =~ uu analysis

Events are classified in a 2D plane: Invariant mass vs Boosted Decision Tree (BDT)
< 4800 T . .
= ’ Search windows
< 5000 ! (M(B, 4) £ 60 MeV
E 5200
M(up) vs BDT
plane B400
4 BDT bins 5600
6 mass bins
) 5800
5 .
1 0: : BDT
| 1 1
E DAMMEN B 'I"'Ii" T |"i'|"| ]
BDT 2 L e | . .
distributions g : —a— =1 —=—
for signal and 107 : I  m sighal E
- 1 ! .
background - : I O Badkground -
107 O I 1 =
> 2 ! 1 1 E
- : ! ! -
3 /:/\ —
"E LHcb | l l -
- Prelimipary : : H—
10-4 MEPETE EPEFFErE BrEr ' PR RIS TP ATAAr ST AR R
) 0.1 02.03 04 05 06 07 08 09 1

BDT 21



LHCDb B ;=2 pp analysis: calibration

I The analysis has been design to extract all the relevant quantities from data I

« 400 LHCDH
. ‘;’ 3 Preliminary

- mass lineshape & BDT shape 2 0 BDTbin4 B

from B>hh events 8 e e
T 250 - Bl = KK
s e Ko
‘é’ 200 <ex Ay — Ipxlee

- == comb

@ 1s0F phys

Background in search window

‘S : ' 'I__ |I 'I : ' ' ' ' N &50490050005100 52005300 24005500 58002700
> 5 BDTBin4 [T | B m,,,, (MeV/c?)
< I il u B—>hh sample for calibration
~ T 1| il i LHCb u
- : o Preliminary 3
- Bd mass window | : I )
8 3 > IT'il. i Bsmass window: _
3 B | : g I —t— E expected background in search
w i u windows from fit of data sidebands
o] LT T TR T T <
H I l i l i 1 1
0 5000 5500 6000 22

m,, (MeV/c?



LHCDb B ;= pp analysis: normalization

Number of observed events are converted into a BR by normalizing to
channels of known BR:

—->Use three channels: B*'>J/p K*, B,.2>J/y ¢, Bd> K
—->Use f/f; LHCb combined result from semi- leptonic and hadronic
decays:

f./f, not a priori a ‘universal’ number, but agreement
— +0.021 nonetheless seen with other measurements:

<f./f,>.,=0271 *0.027

Tevatron

LR .' .l T —~ 800 T ™TTT TTTT TTTT T
"‘§gooo LHCb preliminary L 700; ' " 3 LHCb prelimina'ry
@ 8000 > F ¢
= 2 soof CI)
2 %000 $ 600;539 J/p
= 6000 = 500
a (7} C
£ 5000 =
2 4000 Normalization channels

— = L et acr 1 Y .
5200 5250 5300 5350 5300 5350 5400 5450
m(Jiy KH)(MeV/c?) m(J/yK*K)(MeV/c?) 23



LHCDb preliminary result in the B, mass window with 300 pb-!

(no peak, clearly...)

6 BDT<0.25

Combinatonal LHCH

H*

0.25<BDT<0.5

-

background Preliminary
= VS =7 Tev
%66 35— =—=3%0 5400
m,, (MeV/c?) m,, (MeV/c?)
B—hh - '
m|S|d 0.5<BDT<0.75 3. 0.75<BDT<1
background 2. Signal
0.1+0.1 ' i)
events in : 0. SMBR
eachof4 &% = - S
BDT blnS m,  (MeV/c®) m, (MeV/c™)
BDT<0.25 0.25<BDT<0.5 0.5<BDT<0.75 0.75<BDT
Exp.combinatorial 2968 £ 69 2525 2.99 £ 0.89 0.66 £ 0.40
Exp. SM signal 1.26 £ 0.13 0.61 £ 0.06 0.67 £ 0.07 0.72 £ 0.07
Observed 2872 26 3 2




LHCb preliminary limit for BR(B =2 pp) with
(world best)

~340 pb'!

m LI I LI I LI I LN I LI I LI I LI l LI I 1 I I I T
] J naf X
LHCb  Bs->uu candidate 0 U8fF —--- Expected LHCb =
0.7 + 16 Preliminary =
061 - observed _f
05" :
04 ) ."°., Background + sigmal
03k \'{ with BR=BR(SM);
02F S, :
E E \Q.."o E
£ 0.1 ~=-=--- N ., -
) Prirfiary veriex u* My, = 5.357 GeV -11111111111111:11}111|1..I....u.w"“!|||;
’ ?)[;Iaz (I)e;:(z;th =11.5mm %'4 0'6 0'8 1 1'2 1'4 1'6 1'8 2 2'2
AP Tracks shown for py > 0.5 GeV B(Bo - u"’ u‘) [1 0‘8]
xpected limit 90% CL 95% CL 8
expecte ) _8 _ _8
(bkg-+SM hypothesis) 12 <107 1.5x10
LHCb 2011 only observed limit 1.3x107% 1.6 x107®
s | }iCh 2010+2011 combined (340 pb-) 1.2 x 108 1.5x10°8

- To be submitted to Phys.Lett.B
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LHCD preliminary limit for BR(B,= pp) with ~340 pb-!
(world best)

m L I L I L I LI | I LI I LI I LI | l LI I I I I I T
. < oaf :
LHCb  Bs->pp candidate 0 ME .. Expected LHCb =
07 £ 10 Preliminary =
06 -~ Observed _f
057" -
04 ) ", Background + sigmal
03k \'{ with BR=BR(SM);
028 S, -
£ . N, :
g 0'1 . .l~=h .""nu F
¥ Pri:'nar N ut My, = 5.357 GeV -11111111111111:11}111|1..I....u.w"“!|||;
' Dieearlingil= TS 04 06 08 T 12 14 16 18 2 22

0 .
AP Tracks shown for py > 0.5 GeV B(B8 - u"’ u ) [1 0‘8]

expected limit

P —8 - _8
(bkg+SM hypothesis) 1.2 x 10 1.5 x 10

LHCb 2011 only observed limit 1.3x107% 1.6 x107®
) | HCb 2010+2011 combined (340 pb')  1.2x 108 1.5x108
CMS (2011, 1140 pb-1, x3.4 LHCb ) 1.6 x 108 1.9 x10-8

[arXiv:1107.5834v1, CMS-BPH-11-002]



LHCb-CMS combination

[LHCb-CONF-047, CMS-PH-11-019-pas]

* Combination has been performed by LHCb just adding 2 CMS
bins (1 for barrel, 1 for endcap):

1
(W)

0.8
0.6
0.4
0.2

95% exclusion limit .

CMS + LHCb
preliminary

== (Observed

Expected * 16 -
(background + SM)

10

CMS+LHCb combined

15

BR(B%— up) [107]

BR(B.~>Hu) (LHCb+CMS) < 1.1 x 108 @ 95% CL (3.4xSM)

Excess seen by CDF not confirmed
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LHCb-CMS combination

[LHCb-CONF-047, CMS-PH-11-019-pas]

* Combination has been performed by LHCb just adding 2 CMS
bins (1 for barrel, 1 for endcap):

CMS+LHCb combined

1

O L CMS + LHCb
C preliminary
0.8 =
- m== Observed
I N LT Expected * 16
0.6 -

(background + SM)

Most probable value
0.4

0.2

0 5 10 o 15
~4x10° BR(BS — ) [107]

SM predictions: (3.2+0.2) x 10°
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BR(B,~2up) and Global Fits

F. Ronga at the Workshop “LHC results for TeV scale physics”’, CERN, August 2011

An example: MasterCode (J. Ellis et al.) (http://www.cern.ch//mastercode)
Goal: perform global fits to measured quantities (including direct searches ) and
build a 2. Compare with prediction from a given model (CMSSM, NUMHI,

mSugra, etc.)

Input data: EW observables (largest inpact My, A® , A’pg), Flavour physics
observables (largest inpact b=>s vy, Bs=2>upn), (g-2)u, Higgs mass, cold dark
matter density, LHC direct searches

tanf} vs M, plane

tan(f})

ma%TiZ??D"-g 1/fb LHC data push the mass scale up
= Low tanf no longer favoured!
— Post LHC _

.~~~ Pre \g
g .y i _ .. Remember that Bs2>up is
2 - 3 proportional to tan®p.... 29

oL R T DN S e e ws weres P e S
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Global Fits & B, up

e |HC 201 | MET searches only

NUHMI

' MaSTERcooe

68% CL
95% CL

tan(p)

tan(p) up

200 400 600 800 1000 1200 1400 1600 1800 2000
M, [GeV/c]
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Global Fits & B, up

® [HC 201 | MET searches and B; = pp

NUHMI
a 70 "I"'l"'l"'l"'m"l"' =
€ MaSTEeRcooe
3 80 Prezmi;
N
50
tan(B) down 68% CL
— 40 95% CL
. S
I 20 oA
10 N
Mv -
an@up 4 s
0 200 400 600 800 1000 1200 1400 1600 1800 2000

M, [GeV/c]
Bs—>up upper limit pushes tan(f3) down
(opposite direction wrt direct searches)
a valuable benchmark of any BSM theory in large tanf3 regime
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3. Search for NP in B, mixing phase

LHCb has measured the B, mixing phase in B;-=>J/y ¢ and B,~>J/y fO decays

Measure relative phase difference: F2 b
M

bs = Om—29p o
/ +&p " f

AM, is the frequency
of the oscillation '

= In SM ¢(SM) = $(M) = -2 BsSM is determined by V,, in the mixing term
-23sSM =-0.0363 £ 0.0017 (CMKFitter)
- NP can add large phases in the box: ¢, = ¢,(SM) + ¢ ,(NP)
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Experimental situation (before Summer 2011)

Results presented before summer 2011 showed compatibility with SM at ~1o
but all experiments with the same trend....

D@ Run i, 8 fb™

Prellminary

DO

w. AM,[ 17.77=0.12ps™

—95% CL

_____ SM p-value = 307

.....................

CDF Run Il Preliminary L =520’ 04
. l — 95% CL - V.
0'6: CDF! — 68%CL 'n
0.4F | —— SM prediction 202
~o02f &
é 0.2: !M = 0
) Y| S S—
= I | ( -0.2
-0.2‘-3: )
: ! -0.45
-0.4F ; SM p-value = 44% -3
0.6 !CDF Pyblic Note 10206
2 0 2 _
¢y/ v =-2p (rad) 2
¢s € [-3.10,—2.16] CDF, 521 | =

U [~1.04, —0.04]
68% CL

by = —0.5 ~+0.38

99_p.36 DO, 8 fb

¢3 E [‘_27, ‘_0.5]
68% CL

LHCDb, 0.035 b

2 1 0 1 _2 3
oY (rad)

LHCD Preliminary
Vs=7TeV,L=36 pb? [ HCDb-Conf-2011-06

- W\
0.6 _ ' . : \
- LHCh i/ \
0.4 ; v(
: I’/ .
02F 2 o
- A7 \3 SM
C s LI
0 of S
¥ "\ ///T
0.2} AN

02f Rk X
[ 68.3% \x /
0.4 [ .90 .

oo

0““1ll
¢, [radl

04 .of '\ |
PR N\ / i smjp-valje 422%
0.6 : g
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ATy [psT]

&
o

S
>

AT [ps’]

-0.6

s from B2 J/y @: LHCb with 340 pb-! (2011)

(world best)

LHCD Preliminary
\l§=7 TeV, L=36 pb™

l | i ; 4?— \‘"i | . I
i s ‘-'( : : Most accurate ¢s measurement
I | 1 Y (S .L__.| todate:
N N BN/ 2 B\ j _ 1 $=0.13£0.18(stat)+0.07(syst)
0.2F , 4 consistent with SM
= LHCb prellmlnary, 340 pb! -/Q.\ :
01F- o
- S i First 40 evidence of Al'#0
Jo 3 N —rezme 1 Als = 0.123+0.029(stat)0.008 (syst)
: j; - I i A 1L :
OJ/‘I ® [rad]
[ 9% | p
i | —-L aper in preparatwn
. L1l . | . I L 11 F\ L1 l | | . | i 11 | L1 ‘
-4 -3 -2 -1 0 1

¢, [rad] 33



¢s from B2 J/y f%: LHCb with 380 pb-! (2010+2011)

. LHCb-CONF-2011-051
E}J/w 1 LHCb ' '
b 350 Preliminary B.= /g
i |
B.- v > 300b Vs=7TeVData |
§}fo(980)—'n T e 2W0E
: @ 200 BO-jprmt |
s history c B~y |
2 150 | |
s predicted by Stone, Zhang (2009) Yook SN 4 [ B —/pTr
X , . | bazd
s first seen by LHCb (PLB689(2011)115) sof T T R L ST TV T
s LP2011: first measurement of CPV o SRV SUNE AR S S SO
5200 5300 5400 5500

« angular distribution of J/y and f° candidates

‘;‘-\; E. T m
% 300
0. E 250
go.o J 200
Lg 0.06 9
e 008 LHCb § 150
0.0 Preliminary Preliminary w 100
o \/s =7 TeV Data 0.02 Vs =7 TeV Data
A -o..5 N ée N ofs 1 b 4;.5 coée L 075 1 50 L yfTY IR
c 2 7- ) 2 2 2 2 2 2 2
- . . 1500 ) 2000 )
candidates in f(980) region look pure scalar m(wr) (Mevie')
--> no angular analysis needed 34
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¢s from B2 J/y f%: LHCb with 380 pb-! (2010+2011)

LHCb-CONF-2011-051

E}J/w F LHCb L |
b 350F Preliminary B, )l
B(gj - W > 300 \/s =7 TeV Data |
S —4\ S . = L = 378 pb' 'l
§} (980) =TT & 250F . |
: @ 200 By g |
history 5 co B~y .o}
. > y I' ‘I
s predicted by Stone, Zhang (2009) L oofie, Sy 4} | BY— T
s first seen by LHCb (PLB689(2011)115) sofe T P R | TR ety iyl
s LP2011: first measurement of CPV ol T R ¥ e et S
5200 5300 5400 5500
result from the LL fit
2 00T L BT L L I LI PR LI R . N
S 1 LHCb s = -0.440.4420.0 S
Ke) 16:_Prellmlnary 3 g
g o E
1 = =
" E <
- ] @
10 [
(]
8l / &
‘f \M
4 = I S~
2F- B SN
= = 1500 2000

-©
—_
= |
Q
Q.
-

m(r*r) (MeV/c?) 3 4
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p-value

B, mixing phase:
combination of J/yp and J/yf

Bs - J/y f° alone cannot constraint both ', A", and ¢,
s requires combination with J/po

simultaneous fit to both samples gives:
¢ = 0.03+0.16 & 0.07

NE(/M = CDF + new DO ASL (9/b™)
EPS 11
Indirect fit prediction with NP in B -B, mlxmq

1-Olllllllllllllllllll IIIIIIII

( LHCb-CONF-2011-056)

*SM (pred) lf ¢, predictions from CKMFitter
“°F o1y 1 including the new di-muon charge
os [ "COF@E21) 1 ggymmetry measured by DO with
ol ALHCb (37 pb) ] 7
] 3.9 o deviation from SM (EPS2011)
0.4 LHCb _'
02 [ ; v ‘Q LHCb (340/fb)
00 Db v I v b b L L
150 100 -5 100 150

Room for large New Physics contributions highly reduced 35
(however small deviations from SM still possible)




En passant, B, mixing frequency AM,
(world best)

s LHCD, preliminary result, 341/pb (LHCb-CONF-2011-050)

Paper Ta) prepara’ri n

Am, = 17.725 & 0.041 & 0.026 ps— %" LHCb preiminary

\Vs=7TeV

0.2

Compare older results:

CDF (2006) (PRL97,242003 (2006)) 0
Amg = 17.77 +£0.10 4+ 0.07 ps—*!

LHCb, 37/pb (LHCb-CONF-2011-005) -0.2[— 1

Amg = 17.63 £ 0.11 + 0.03 ps—* e 1 B,2D.
New WA fully dominated by LHCb result BTN 2n/,;m s

and in agreement with SM predictions:

IAmM = 17.731 £ 0.045 ps | ‘ AmM = 168728 ps~ \

Phys.Rev.D83, 036004 (2011)

Combined with AM, from B factories:

= 0.2090 + 0.0009 + 0.0046 |  (R. van Kooten, LP2011) 36
exper. lattice

V:‘,s




Constraining the CKM picture

1.5

1.0

0.5

-0.5

-1.0

-1.5

[~ | excluded area has CL > 0.95 |

1Tl v T 1T 1 T 1T 1T

% Amg

-0.5 0.0

0.5 1.0 1.5 2.0

= (0.2090 + 0.0009 + 0.0046  (R.van Kooten, LP2011) 37
exper.

lattice
Error dominated by lattice calculations



Constraining the CKM picture

y error is still dominated by experimental uncertainties

-5IIII|IIII|IIII

[~ | excluded area has CL > 0.95 |

0.5

B
-0.5 —
-1.0 —
: EfFESt1t1er ,Y E (excl.aCL>0.95) -
_1_5_||||||||||||||||||||||||||||_
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0

Y
Currently: y(direct) = 68° x 13°, dominant error: statistics
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Measuring gamma at LHCDb: time integrated methods

Another interference pattern:

B*->DK* )
< T B oo f(D) K
B— Colour ; R A
suppressed S K_ ° DK
u u CP-conserving strong phase 6
CP-violating phase y
Sy /—
coo =K I
- C {ﬂ N +
B- D° e K
U U I'BE\DKM

The interference between color suppressed and color favored diagrams
allows to extract the CP-violating phase gamma.
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Measuring gamma at LHCDb: time integrated methods

Let now the D decay in CP eigenstates and in flavor specific final states and
build up the CP violating asymmetries:

I'(B~ — fpK ) -T(B" = ?DK+) D-> CP eigenstates (GLW)
(B~ — fpK-)+TI'(Bt — fpKT)

= 2rprpg sin(vy) cos(dg +dp) / R _/DK\

GLW K K K
where, for GLW, R=1, rp=1 and \_ /
5p=0. R<1 for ADS. ree’®"#DK-

D-> flavour specific (ADS)

Counting experiment. All parameters can be 'DK u‘iu

extracted simultaneously analysing several
decay channels (although CLEO-c input for = ADS K . K

Op helps).
rBe%;—\*ﬁK—)

Gronau, Wyler Phys.Lett.B265:172-176,1991, (GLW),
Gronau, London Phys.Lett.B253:483-488,1991 (GLW)
Atwood, Dunietz and Soni Phys.Rev.Lett. 78 (1997) 3257-3260 (ADS)




ADS with B*—>D(Km)K* at LHCb

Significant signal (40) for suppressed mode in 343/pb.
Same statistics as Belle in all his lifetime but signal cleaner.
The gateway for gamma measurement!

Events / (20 MeV/cA2)

- LHCb Preliminary

25
s 343 pb!

20F e
s B™ - (Ktn7)pK~ +cc
FN Loun
ok NS E 5w

5100 5200 5300 5400 5500 5600 _ 5700

m(B) (MeV/cA2)

(B~ — fpK~)-T(B" — fpK")

I'(B- — fpK-)+T(B+ = fpK™)

Events / ( 6.5 MeV/c?)

Events / ( 6.5 MeV/c?)

B'—>(nK)DK’, DLL >4
LHCb Preliminary
15 343 pb!
10
5 ii:.

— [
o wn
|
———————




LHCb-CONF-2011-044

Aqp with B*—-D(Km)K* at LHCb
(world best)

Significant signal (40) for suppressed mode in 343/pb.
Same statistics as Belle in all his lifetime but signal cleaner.

The gateway for gamma measurement!

3 F
6 -
> F LHCb Preliminary
S 25 " D_Kﬂ K A DS " 20+ 1
& HEWE 343 pb ADS =D
> 2oF BaBar, ) 0.8 =047 00
§ 20 T N PAD 82 {5010 37 072006 ) )
= B™ — (K W_)DK_ + cc Belle f -0.30 -3.28 +0.04
15 PHL 106 {2011) 231803 " 1N o
: _ _ CDF : .0.8240.44 = 0.09
10f- Paper in preparation|  PLHczo1"prefmina [ ;
- LHCb : | ! .0.39+0.17=0.02
5:_ + PS 2011 preliminary : :
s, Average : 0.46=0.13
- A e
0560 e — 5:300 """" '54'06 T 561(110 : ‘15750' [ e & 14 12 1 08 06 N4 D2 0 07 04 06 08
m(B) (MeV/cA2)
Ratio to favoured mode: Asymmetry:
REES =  (166=£030+£0.24)x 107 [Ny [ARKy = —0.39+017%0.02
World Average (1.6 +0.3) x 107 World Average _0.58 +0.21 42

(without LHCb)

(without LHCb)




First step toward y measurement 1n loop:
direct CPV 1n B —Kn

caa? Compare to prev. world-
i Q - - Sy | - ;“ —— by average:

.m: TR R 5.'”“:_ \ =TTV Den ' - ' T
gm;_ M K'n i 3 M Kr* Acp(B* = Ktr~) = -0.098 ,c::{]l

= o

Best single measurement,
- first 50 observation at a

> — . 1 1 J
; N 51 852 %3 54 55 S& 57 54
K™x ivarisnt mase (Calie?)

K x® invatiant mass (Gave’] h 2 d ron COI | | d er.

[Acp (B” » K™77) = —0.088 £0.011 £ 0.008 _—

Zu - L Paper in preparation o
zm’: T '_""'v:"-', g™ NumT TN Dah
iy Kn* ‘L K'n First evidence of CP
w—\j k """ =1 i violation in Bs decays.
wt "‘. ! " l",' ' %
=—— ot S\
G 61 B2 64 B4 04 86 67 58 551 s2 53 54 5.5
K'x' invarint mane (Galie”) K

Prev result by CDF:
[Acp (BY - 77K™) = 0.27 4 0.08 +0.02 R S s e




First step toward y measurement with loops:
direct CPV 1n B —Kn

caa? Compare to prev. world-
- a - = = oty [ ;“ -—= iy AVErage:
m s ::m::— f\ e , » . Tk
ol ok | O ke [k = owi
w3 «; l'? : \,\ Best single measurement, first
| !: | :

o e—— vt 00 Observation at a hadron

P A ?r a:;s,'..ms:... .sgw.te;f L :S(":' Ingflamsr:au ?gﬂ'!'?]i ! COI I Id er

[Acp (B” - K¥7~) = —0.088 £ 0.011 = 0.00

I I I

T

——e—— Belle

. BaBar Another point in the A(KTT) puzzle

i TR o

AAg, = 0.127 £ 0.022 (5.80)
prelim. by P. Chang @EPS 2011

LHCb —m—
CDF —=——
—m—Belle

o BaBar
S o Kwon (LP11)
For LHCIIJ result, SLI’L’ T. (,ershlon’s talk! | 1
-10 -5 0 5 10

Acp(%) 44



Evolution in the CKM picture in the last 10 years

EPS 2001 EPS 2011
1.5 rrrr

[ L B
[~ asxhised area hae CL « 095

1-0 —
\
\ =

0.5

I= o0k

05

1.0 —




... and adding LHCb contribution:

EPS 2001 LHCb @ end of 20127
™ T i5

g
<

1.0

llllllll

05 |

I= o0k

05

-1.0

o

Sist

S [
“

LHCb can pin down the error on gamma
to 10°-5° in 2011-2012 45




The beauty of charm

Large D% — DY mixing discovered in 2007 and good prospects
for the study of CP violation in charm gave new impetus to this field.

LHCb can profit of the huge charm production cross section at the LHC (~6 mb)
(almost 1 kHz out of 3 kHz of the HLT output dedicated to charm physics)

“No-mixing” excluded at 10.2 6: All measurements consistent with no CPV:

9 zm = - 1.5
o & Present constraints on
: : CPV weak because
1 0.5 .
: ; CPV ~xp sin(2gp)
054— ° and x~1%
of i E— 0 —>required sub-0.1%
- NO miximg poimt o
o5 [ Ex¢luded|at 10.po i ‘ | precision for CPV
[ I\ﬂ_o sing Q.Ian:[ -:Z ¥ PR
4 b 2o SopToange b Rh s s | SCTISIUIVILY:
-1 -0.5 0 0.5 1 15 2 : . ' : ' : : :
X (%) lalp|
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The beauty of charm: CPV 1n mixing

Example mixing analysis is measurement of “y.p”’, which is DY width splitting
parameter modified by CP-violating effects. Comparison to pure “y” measurements
probes for CP-violation, as does measurement of pure CP-violating observable A

Yep: compare lifetime of D—CP-eigenstate,

. 0 0 o
ér. co(rinpare ;D ]and D—KK lifetimes eg. KK or i, to D"—non-eigenstate eg. Kot
agged samples [untagged samples]
e T(EOHK_KjL)_T(DO_)KJFK_) T(K_7T+)
PTIDY S KK+ 4+ 7(DY — KTK-) Yop = T(K+K-) —

LHCDb results presented at EPS, based on 2010 data (~35 pb-*

yop = (0.55 + 0.63 + 0.41)%
c.f. WA of (1.11 £0.22)%

Ar = (—0.59 4+ 0.59 + 0.21)%

c.f. WA of (0.12 +0.25)%

LHCDb results with 2011 data will improve the WA
(systematic error is expected to scale with the statistics) 4 7




The beauty of charm: CPV 1n mixing

Example mixing analysis is measurement of “‘y,”’, which is D? width splittin
p g y Ycp p g

[0

parameter modified by CP-violating effects. Comparison to pure “y” measurements
probes for CP-violation, as does measurement of pure CP-violating observable A

Ay: compare DY and D°—KK lifetimes

[tagged samples] £ — T
%60000 LHCb |

o T@o KK+ — (DY — K+K-) gsgooo Preliminary
T(DY - K-KH)+7(D° = KTK~) 45000 195 pb!

N = 679,200 + 1200

30000

20000

10000

Ar = (—0.59 + 0.59 + 0.21)%

0 2 4 6 8 10 12 14

c.f. WA of (0.12 + 0.25)% Am (MeV/c?)

Ap: current WA from Babar+Belle (180k tagged KK)
- LHCDb has ~700k events in 200 pb™! A7



The beauty of charm:
CPV 1n mixing and direct

CPV in mixing (indirect) can be related to direct CPV via the relation:

_ <€ <t>/t =1 at B factories,
ACP(h+ h—) _ a((i)ifo(h-{- h—) + @aiﬁf, (h.; h ) ~2.5 at CDF (displaced trigger)

e
Considering rr or KK final states we
can build the difference:

Ap(K*K) = Ap(mt+mt-) =
Aa, (direct) + A<t>/t a., ™

Independent of the final state

B A, LACD Prelim.| (37 pb ™)
AA_, BaBar

[/ AA_, Belle

[ AA.; CDF

= A_ LHCD Prelim.

£S5 A, BaBar

[/ A; Belle

-~

28 pb™)

LHCb measurement with 2010 data
Acp(K KT)- ACP(JfJI-) =
(-0.28+0.70+=0.25)%

together with A puts an additional
constraint in the HFAG plot

AR AN BN AN R A A AT . P B A
-0-08 02-0.015 -0.01-0.005 0 0.005 0.01 0.015 0.02
a n

cP
Data are consistent with no CP violation at 20% CL | & §




No New Physics.......



No New Physics...... yet!

We analyzed only 1/3 of the 2011 dataset
(remember we are sensitive to higher mass scales than direct searches)



LHCD projections for 2012 winter conferences for some selected topics

Determination of the zero crossing point BR(Bs=> ) projections: 3 o evidence vs L
in the Bd>K* pp Arz.asymmetry (2011 data) —
proj. from 37 pb—1]

Vs = TTeV i

[ 50’ ozbservatifpn
M 30 observation

m ]___ SM predictiOIl - ~ ' —

—t
0.0 0.2 04 06 08 1.0 1.2 1.4 1.6 1.8 20

W.Alt Gamma measured with Integrated luminosity [fb—1 ]
+(5-10)° (2011+2012) |
ds measured with +0.1 rad (2011 data)
151 e
@ 06 7 ¥
N a L : \
1.0 St - N \:.
L [_” 0.4 : ,"(/\\\‘v'\f
o.s: = a  oof- retminary / \ I E
:: E Ne=7Te 337pb! ::-/" \ E
: And many more | had |° - D)
I= ool of- = e
: no time to cover here £ S e
05 | o S 3
L E % ; 2 y > o [rad;
i v wlwssieo ] P A% }\,/[‘ SM p-vall%|e=22‘49
-‘|.5:l lElPs'“I """"" Lo 1 l:”:‘_’:j‘:LTo?s": -0.6-||| 111 ||||"‘\||lE [N AN AR A T
10 .05 0.0 05 1.0 15 2.0 2 3 ) K

0 1
p ¢ [rad]



< It has been a beautiful summer....

' -

ADS suppressed mode
for gamma measuremen

=
9izuin ontri

Disk Space *
> ST |
Radiative decays L .= 3.5x1032 Hz/cm? a—

inst —

throttling of Telll p—— Acp(KmT)

p— — -
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.. and we did enjoy it!

A -
-
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.. and we did enjoy it!
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-
-




Backup



B.~uu and ¢, in B.2>J/wo

BR (Bs2>uu)< 1.1 x 10-8
@ 95% CL

2% 107°

_9 1
1x10°5 053 0.0 05 1.0

Syiip

A.J.Buras, arXiv 0910.1032 and references therein



A’s [(A%ssm

. 2.l sin (3™ + ¢2)
Afs = 1\11‘3}}9 Ag
sin(¢>™) ~ 1/240

—1 —0.5 0 0.5 1

150F ' ' 3150
TSHE e o 175
- s..':‘-ﬂ
ol '%"'m 0
- L -}_5. ;:l .-
75} LB 75
— 150k ' ' ' 4 —150
- —-0.5 0 0.5 |

Sy

A.J.Buras, arXiv 0910.1032 and references therein



The DO result

2010 2011 af, =—(0.787+0.172+0.093)%
= .70.02 g
0.01 -
0 0
001 [ b -0.02.
-0.02 DO A, '
““I « Standard Model | 68% and 95% C.L. regions
-0.03 - — B Factory W.A. 004 g ,‘::’::smuri::,m
 BDOB.—D. uX | [Pedections
i -0.04 -0.02 0 0;'02
-0.04-0.03-002-001 0 001 . ™
qd Note: separating samples by

muon impact parameter:
a:, =(—-181+x1.06)%

a’ =(-0.12+1.06)%



Measuring A, S at LHCb

Time-integrated untagged asymmetry of B.2D (¢ m) p X

- production asymmetry cancels out at first order due to high
oscillation frequency (<10-4)

- 2> KK is independent of charge asymmetry arising from kaons
interacting with detector material

- /n detector asymmetries are measured with high precision
using control samples

Data for both B polarities are analyzed independently and
compared

Signal statistics: ~ 300 pb™!, statistical error on asymmetry
with 1 fb-1is 0.15%



Measuring A, S at LHCb

2500 LHCb ~ " Doy My- 3

o » Preliminary ]

Yields = s \'s =7 TeV Data 3 -

. 2000} M _

Signal: 29588 *g - &Y .

Prompt: 1683 o g @ ' -

1500}~ ~ * -

w o k! ~

Bkg: 3429 " D fromb — 4 Y ]

1000f- 7 ® -

- Prompt Ds # 2 .

500 " Bkg % 3

- q -

: v N

0 5 -, 0 = g Lt LI | " ~
1900 1950 2000 -6 -4 -2 0 2
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1 . b . — _— T \J T T Y Y T T Y Y Y T Y T L

Ds- Mu+ © 2500 LHCb Ds- Mu+-
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Calibration of the source: fragmentation fractions

LHCb has measured the fragmentation fractions: the relative rates of B*,B%,B_,A,...

Two complementary approaches:

1. ratio of related hadronic decays,

2. semi-leptonic analysis with
DO uX, D* uX, D, uX & A pX events

e.g. B°>DK*and B.»>D. mt*
[arXiv:1106.4436, sub. to PRL]

=
(=)}
(=]

ND, .+ =670+34

— B D @+
MW B 5D
B B D w*
1 B® D (37)* |
=B D p*

B A, A 7

Bl Combinatorial |

Events / (8 MeV/c?)
® o
o o

40

5000 5600

and accounting for cross-feeds [LHCb-CONF-2011-028]

5800
Mass (MeV/c?)

Events / (16 MeV/c?)

Np g =252+21 |

- B" 5D K™
B D x™
B DT KT
OB D p~

Il Combinatorial -

5400 5600 5800
Mass (MeV/c?)

Consistent results for B,/B° fragmentation ratio, f./f,, which thus can be combined:

—

Necessary input for e.g. BR(B,>up) !

<f. / f > he =0.267

+0.021
- 0.020

*

f./f, not a priori a ‘universal’ number, but agreement
nonetheless seen with other measurements:

<f./f,>.,=0271 *0.027

Tevatron

* LHCb-CONF-2011-034

. . . . . x courtesy Olivier Schneider
This ratio seems to be independent from energy and pseudo-rapidity



LHCD preliminary limit for BR(B,= pp) with 300 pb-!

30-45 AJNLENLENLE DAL B BN BN BN B
LHCDb
Preliminary

O 04
0.35
0.3
0.25
0.2
0.15

0.1 - - -

%.2l - 0.5 0.6 .07 '08
B(B® - p* w) 110

0.05

llllIllllllllllllllllllllllllllllllllllllllll

It

B — utp~ at 90% CL at 95% CL CL,

expected limit
(bkg only hypothesis)

> observed limit 42x 107 52x107° 0.79
CDF (7 fb)): 6.0 x 10° @ 95% CL

24x 1077 3.1 x107?




I Publication status and plans

Past

Present

Future,

but still
2011 !

Future,

early
2012

‘ SUBMITTED TO/ACCEPTED BY JOURNAL: 10

ANALYSES WITH PAPER DRAFTS CURRENTLY
IN COLLABORATION WIDE REVIEW:

OLDER (2010) ANALYSES AIMED FOR PUBLICATION: ~10

SUMMER CONFERENCE RESULTS ON ~300 pb-
AIMED FOR PUBLICATION WITH MINIMAL CHANGES: ~17

SEVERAL NEW ~300 pb-' ANALYSES

MOST ANALYSES WITH FULL REPROCESSED ~1 fb-




Maximum Likelihood fit to LHCDb data

ML fit with 10 physics parameters

s 7 angular amplitudes and phases

4 FS, AFS, d)S

proper-time resolution,
calibrated on prompt J/psi
gives o(t) ~ 50 fs

only OS flavour tagging used,
calibrated on J/psiK+

CragD? = (2.08 £0.41)%

goodness of fit, using “point-
to-point dissimilarity test” (*)
gives P-value of 0.44

(*) see eg. M. Williams, JINST 5 (2010) P09004
[arXiv:1006.3019 [hep-ex]]

Events/ 0.13 ps

Events / 0.1

s 1800
—— data = 1600]-
sig. component :: 14002_ 8276 + 94
------- cp-even sig. component E 1200 -
c

— — cp-o0dd sig. component

s-wave component
——— bkg. component

complete pdf

1 I
3 LHCb preliminary
10 (5=7Tev,L-337pb’
10°f;
105—
1 n 1 1 1
4 6 8
Proper time t [ps]
LA L L L L B I L B B
600 LHCb preliminary -
- \N§=7TeV,L-337pb' 1
500 + -
S TR e e e T PN T
300 N
200f- - -
E - 3
100 - S~
e ~
ok R — T
-1 -0.5 0 0.5 1
cos f

S .00k Candidate

— ]
LHCDb preliminary
\s=7TeV, L~337 pb’

L =337 gb?

l 5400‘
B, mass [MeV]

- F T T T
© 600 LHCb preliminary
5,,_"' i \s=7TeV, L~ 337 pb?
< 500F
o i
w o
400 N 'F—Ei: ¥ .
300 3
200F — 3
E ~_ ]
100 -~ ]
- ~
F ~
ol i p—
-1 -0.5 0 0.5 1
cos y

Events/ 0.31 rad
w0
8

SR

| L A R B
LHCb preliminary 3
\NS§=7TeV,L- 337 pb' 1




Al's [ps™]

¢, from B> J/y ¢: LHCb with 36 pb-! (2010)

LHCD Preliminary

\f§=7 TeV,

L=36 pb a

| Prvale =
TR NN

lllllll

-3 -2 -1

0

¢ [rad]

LHCDb-Conf- 2011 -06

22%

36



