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Introduction

Standard Model
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Introduction

CP Violation?

CKM Matrix
@ CKM matrix accounts for CP violation and quark mixing
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Introduction

CP violating phase ¢s in B2 — J/)¢ decay

"tree" "penguin”

Interference between BY
decaying directly to Ja¢
OR first oscillates to B?
and then decays to the
same final state.
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Introduction

WHAT?
Study of penguin contributions in the measurement of the CP
violating phase ¢ in B — Ji¢ decays

WHY?
@ Indirect SM determination via global fits to experimental data,
ignoring penguins: ¢3" ™ 7" = —23; = —0.0364 + 0.0016
@ ¢LHC(1b=1) = 0.01 £ 0.07(stat) + 0.01(syst)

@ With LHCb upgrade, o4, ~ 0.008 = mandatory to estimate penguin
contribution to disentangle SM effects from possible NP!

HOW?
Estimate the penguin’s contribution using

—+0
the control channel Bg — J/’(/JK* [Faller,arXiv:0810.4248]
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Introduction

The B? — J/y¢ channel

b — ccs
penguins suppressed by )2
relative to tree

a; and 6;: penguin’s parameter for B — J/ib¢
a;je'’ ~ " Penguin/ Tree ratio”, polarization of final states: i = 0, L, ||
A~ 0.22

W. Kanso Penguin’s pollution in Bg — Jbp 04/12/2013 7/24



Introduction

The control channel B2 — J/yK "™

AN 7
c/ ‘ | J/ { J/p
b // /‘ g b - . A~
) ", A T b — ccd
B.,O W a B W N penguins are not suppressed

SO N relative to tree
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a and ¢/: penguin parameters for B2 — JiyK
i=0,L1,], \~0.22
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Introduction

Connecting B2 — J/ip¢ and B — J/z;‘iW*O
@ Penguin parameters:
e a and ¢, for B — Jipe
o 4 and 0! for BY— JWK™®
@ Approximations of SU(3) flavour (quarks u, d, s are identical)

)

0, =6,

i=0,L1,|

Effect of penguin processes
@ Shift on ¢¢ due to penguin diagrams

tan(Ap*™) = f(aj, 0;)
i=0,.1,|
What do we measure?
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Introduction

Observables

We have 2 observables for each polarization (i =0, L, ||):

@ The observable H;

H; = 1-2a;c080,co8v+a”  _ 1-)2
1+2e¢a; cos 0; cos y+€2a;2 A2

2 £, = BR(BO—JWK™)

7o BR(BIJ/0)

A
A

@ Direct CP violation in B — J/z“‘)?*o

|—/ _[—/
ACP _ 2a;sin 6, siny o BU B2

i T 1-2acosbjcosy+a 0+FBO

H; and ASF form a non trivial system of two equations with two
unknowns : a; and 6; = A¢LP"e
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LHCb detector at LHC

LHCDb detector

@ LHC: Large Hadron Collider LHCb

e 1 fb~', collected in 2011 at @ Physics program:

Vs f,7 Tev . o CP violation (beauty/charm)
e 2 fb~ ', collected in 2012 at o Rare decays

VS =8TeV

@ Forward geometry:
e VELO:
Vertex reconstuction (op ~ 14pum)
proper time measurement (o ~ 40 fs)
o Tracker & magnet
track’s reconstruction & momenta
(6p/p ~ 0.4%)
@ 2 RICH: K — ~ identification
2 — 100 GeV/c
o Calorimeters:
energy measurement, identify 7,
o Muon systems:
detect & reconstruct p
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LHCb detector at LHC

Opposite-side taggers (OST)

@ pp collisions at LHC = production of b quarks, always created in
pairs, bb

@ Uses the Opposite B(B2) to determine the flavour of the Signal
B2(B?)

@ u, e from semi-leptonic modes, Kaon (K) from b — ¢ — s,
inclusive secondary vertex form B decay products

[
- / OB Same side
b <

5 kaon tagger
S I
. )
(0]
Same side
PV
proton Signal BY proton
Opposite side Opposite B 7 Vertex charge tagger

™, from inclusive vertexing
K

Opposite side
kaon tagger

lepton taggers
from bquark  (p ™, €7)
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LHCb detector at LHC

Same-side Kaon tagger (SSKT)

@ Exploits the hadronization process of the b(b) quark forming the
Signal BY(BY)

@ b quark fragmentation = s quark available to form a hadron
which leads to a charged kaon (K)

’)}BU
i,/:\ s Same side

5 kaon tagger
S e
@ Al
(0]
Same side
PV
proton Signal BY proton

Opposite side Opposite B 7 Vertex charge tagger

™, from inclusive vertexing

K
Opposite side
kaon tagger

lepton taggers
from bquark  (p ™€)
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LHCb detector at LHC

Tagging algorithms

@ Use mainly the charge of the taggers to identify each
reconstructed event as either a BY (q = +1) or
a B (g = —1) at production

@ Calculate the probability that the tagging determination is wrong
(predicted mistag 7) using simulated events and then calibrate
with real data.

@ Determine tagging efficiency (¢) and tagging power (¢D?), which
represents the effective reduction of the signal sample size due
to tagging

Mistag Efficiency Tagging power

OST | 39.2% | (33.0 £0.3)%(stat) | (36.8 & 0.2)%(stat)
SSKT | 35.0% | (10.3 £ 0.2)%(stat) | (0.9 £ 0.2)%(stat)
Total | 35.9% (39.4 £0.3)% (83.1+£0.1+0.2)%
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Analysis of penguin’s contribution in Bg — Jpo

Analysis of penguin’s
contribution in BY — Jié
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Analysis of penguin’s contribution in Bg — Jpo

Analysis Methodology

@ The control channel B — J/z/JW*O is a P2VV decay =
angular analysis required to disentangle the polarization
amplitudes

@ Presence of P and S-wave in the K7 system

@ Fit to mass, angles and splitinto K*7~ and K~ =" to extract:

@ polarization amplitudes and phases
@ polarization-dependent CP asymmetries

@ Starting point [LHCb,PRD.86(2012)071102]: 0.37 fb~! of
B — J/zﬁ?*o analyzed to extract BR and polarization fractions
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Analysis of penguin’s contribution in Bg — Jpo

Fit 2011+2012 real data (Preliminary!)

Full m(J/p, K== ") and angles fit

~200 r
N |-
3 L LHCb preliminary
g
a
150{—
100{—
50(=
o e T
5150 5200 5250 5300 B3Py, K~ 300) [ Mev/8430

Same plots for (Jip, Kt 7™)
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Analysis of penguin’s contribution in Bg — Jpo

Results of Simultaneous fit to 2011+2012 data

(preliminary!)

3 fb~'(preliminary) 0.37 fb™" [LHobPRDE62012)071102)
Ngo
N*ZZ (0.88 +0.03)% (0.85 + 0.09)%
—%0
% (4.74 £0.16 (stat)) .107° | (4.42 = 0.45 (stat) £ 0.80 (syst)).10~°
i (BY) 0.56 + 0.02(stat) 0.50 =+ 0.08(stat) £ 0.02(syst)
f1(BY) 0.18 + 0.03(stat) 0.19 + 0.09(stat) £ 0.02(syst)
AP (BY) xxx+0.15(stat) -
AP (BD) xxx£0.11(stat) -
ASP(BD) xxx=+0.05(stat) —
AP (BY) —0.002 + 0.003(stat) —
@ Signal yields and polarization fractions consistent with previous
results . N
o T
o BRBIJWK™ ) _ f 78 corr(BY, BY)

BR(B*— J/ipK*0) fs Ngo
o fL =1- fH - fo
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Analysis of penguin’s contribution in Bg — Jpo

Direct CP violation

ACP = AW AD(KfT( ) — hsAP(B ) [LHCb,PRL.108(2012)201601]

Observable | What we measure Corrections
ACP AW AD(K77I'+), I€37AP(Bg)

@ AP is the detection asymmetry and A" is the production
asymmetry
@ The dilution factor «¢ is due to the mixing in B mesons:
|ksA”(BS)| < [AP(K ™ m*)|, |A™|
ASP = A" + AP (longitudinal polarization)
= ACP = xxx 4 0.052(exp)
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Determination of the
observables H; and A“"

= A OGP = f(H;, ACP)
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Ho = 122 | o |2 577 BAE WK ™)
A Al | Y BR(BI- IR e)
Observable What we measure Corrections
. * 2
Ho BR(BE— Jipo), BR(BS — JWK ™), 15/, /"% | 1535, |42

@ Branching fractions
o BR(B2— JWK"™®) = (4.74 £ 0.16 (stat) = 0.80 (syst)) x 10~°
o BR(BX— Jhb¢p) = (1.05+0.11) x 1073 [Lvovraper-2012.040]
@ Polarization fractions
JJPK*
o f = 0.56 +0.02
° f(;j/wqb = 0.52 £ 0.01 [LHcb-PAPER-2013-002]

o SU(3) breaking factor: ‘%ﬁ =042 4+0.27 [Faller et al.,arXiv:0810.4248]

= Hy = 1.36 £ 0.57 (exp) £ 0.88 (theo)
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interp!

Ag2 ¢, blinded results

H; and ASF form a non trivial system of two equations with two

| [,peng

unknowns : a; and 0; = Ag¢yg

SOLUTION | Value | Experimental error | Theoretical error
AP? XXX 0.02 0.06
Ag) XXX 0.04 0.06
Aos XXX 0.02 0.03

@ Experimental uncertainties on A¢/ in the order of 0.02—0.04

@ Actual numbers depend a lot on theoretical inputs and central
values
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interp|

Effect of A¢g °
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Conclusions and prospects

@ First look at angular analysis of B? — J/zb?*o with 3fb~! to
estimate penguin contribution in ¢s: BR, polarization amplitudes
and direct CP asymmetry

@ My contributions: fit, direct CP violation and phenomenological
interpretation

@ Selection re-optimization using MVA ongoing

@ Various analyses improvements/cross-checks ongoing (angular
acceptance, sFit, helicity basis, fit in bins of mk...)

@ Evaluate systematics
o Normalize BR(B2 — JiK ) to BR(BY — Jibo)
@ Control theoretical error in SU(3)
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Backups



SU(3) factors

‘ [Fleischer,arXiv:0810.4248] ‘ [Y.Xie,arXiv:1309.0313]
’%g 0.42+0.27 | 0.86+0.20
|%H 0.70+0.29 | 0.85+0.20

4% | 0.38+0.16 | 0.87+0.09

L
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Fit 2011 real data

Full m(Jip, K~= ) and angles fit
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Same plots for (Jip, Kt 7™)
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Pq(mJ/ﬁ/‘Kﬂ'ﬁ Q) = Pq(mJ/wKw) ,PQ(Q)a
Q =1,0,¢ angles in transversity basis

g=s,d

Mass distribution

7DSIQ(BQ) =
f x Apolonio(m;, Mg, , o1, a, b, n) + (1 — ) x Apolonio(m;, Mg, , 02, a, b, n)

Apolonio(m, mg, o, a, b, n) ~ exp (fb 1+ (@)2)

pbkg(ml_) — fbkgMi
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Signal angular distribution

P(2) = Acc(Q2) x Phys(2)

Acc(Q) = Accy (1) Acco(0) Accy (v)
Acceptances taken from MC

Accy(¥), Accg(0): polynomial functions
Acc,(¢): sinusoidal function

Background angular distribution

Porg(2) = Accy (1)) X Acco(8) X (1 +3° kpnpn)
Accy (1), Acco(0) same as signal
Acc, (i) left free in the fit to the B2 right—hand mass sideband
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Update on BR(B? — J/WK'*)

—. : (@)
BR(B—JiK™) 1,55 Mg ke Nag

Parameter Name Value
Hadronization fractions fa/fs 3.91 £ 0.31 (LHeb-PaPER-2012-037)
Efficiency ratio Eté’(l) agé 0.97 £ 0.01 [LHco-PAPER-2012-014]
Angular corrections Ago/Ago 1.01 £ 0.04 (LHco-PaPER-2012-014]
Ratio of K* fractions féi)/f‘ifg 1.09 £ 0.08 (LHco-rPapER-2012-014]]
B signal yields Ngo/Ngo | (8.76 +0.29) x 1073, fitto 3fb~' data

@ Magenta numbers taken from the analysis with 0.37 fb~!,
update ongoing...

o = BR(B?— JiK"™®) = (4.74 £ 0.16 (stat)) x 105

@ compatible with previous result with 0.37 fb—! :
BR(BY — JWK™®) = (4.42 £ 0.45 (stat) = 0.80 (syst)) x 10~5

[LHCb-PAPER-2012-014]
W. Kanso
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Direct CP violation

ACP = AW AD(K— 1) — ksAP(BY) [LHCb-PAPER-2013-018]

@ AP is the detection asymmetry and AP is the production
asymmetry

@ The dilution factor s is due to the mixing in B mesons:

7 e s'cog Amsts(t)dt

T JyoeTstcosh( 555 tes(t)dt

Rs

ks is small (~ —0.033 + 0.003 in BY — K7+
[LHCb-2013-PAPER-018]) so |ksAP(B2)| < |AP(K—71)|, | A"
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Detection asymmetry

AgF’ _ A(r)aw JrAD

0 AP = (—-1.2240.21)% in B — K~ [LHCb-PAPER-2013-018]
@ we did many cross-checks on B2 and B° kinematics

@ Re-use the detection asymmetry measured in
BY — K—n* [LHCb-PAPER-2013-018] :
o AP measured in D** — Dz with D° — K~ 7™
e The kinematics of the D** sample reweighted to match those of
B - K 7tand B® — K™n~

= ASF = + 0.052(exp)
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AP% "%, blinded results

H; and AP form a non trivial system of two equations with two
unknowns : a; and 6; = Agg™"®

SOLUTION 1 value | experimental error | theoretical error
Ho 2.180 0.454 1.401
ASF 0.052 0.000
ao 0.189 0.583
0o 0.081 0.009
A 0.019 0.059
SOLUTION 2 | value | experimental error | theoretical error
Ho 2.180 0.454 1.401
ASP 0.052 0.000
ap 0.209 0.645
0o 0.041 0.008
A2 0.019 0.060

same for parallel and perpendicular polarizations
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SOLUTION 1 value | experimental error | theoretical error
N 0.023 0.019 0.059
N 0.123 0.036 0.056
Nof —0.018 0.021 0.030

@ Green numbers are blinded with same blinding string
@ Experimental uncertainties on A¢L in the order of 0.02—0.04

@ Actual numbers depend a lot on theoretical inputs and central
values

LHCb 1.0fb™' + CDF 9.6fb "'+ DO 81fb~' +ATLAS 4.9fb™"
025 Ty Ty T B
| E 7 bon HFAG B
@ F ; X 3]
2 g0k : N E
e F : 68% CL contours
~ L H | (Alog £ =1.15) 4
4 osf | i LHCb E
0.10— bined |
0.05F -
olu I | I I I I
1.5

-15 -1.0 -0.5 0.0 0.5 1.0
68 [rad

W. Kanso Penguin’s pollution in Bg — Jpo

04/12/2013

34/24



I SMignoring penguins = -0.0364 +/- 0.0016

= LHCb 3fb-1 (expected)

n LHCb upgrade

II:II SM penguins included, 2013, BLINDED central value
[ —TYPY

Red = total uncertainty. Green = theo. uncertainty

04/12/2013
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Fit 2011 real data

Full m(J/p, K*7~) and angles fit
BO angles
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«
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3
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©
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Fit 2012 real data

B angles
= i
~a0 pe
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§ iy
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SOLUTION 1 value | experimental error | theoretical error
Ho 2.180 0.454 1.401
ASP 0.030 0.052 0.000
ao 1.663 0.209 0.645
6o 0.078 0.041 0.008
AgY 0.202 0.019 0.060
H 0.952 0.253 0.395
A“fP —0.040 0.150 0.000
a 0.811 0.376 0.586
9 0.027 0.106 0.008
Ag) 0.123 0.036 0.056
Hy 2.340 0.568 0.985
ACP 0.084 0.110 0.000
a, 0.907 0.227 0.391
0, 2.565 0.173 0.034
Agpf —0.018 0.021 0.030
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Solving the 2-fold ambiguity in (a;, 6;)

@ Measuring mixing induced CPV in B® — J/Wp (rater et anxivostoazes)

14
Ap=-033
12f e Hp=1as

030 60 90 120 150 180 210 240 270 300 330 36(

7, ldeg)
Figure 7: Illustration of the resolution of the twofold ambiguity in Fig. 6

through the mixing-induced CP violation in By — J/1p°.

BR(BO — J/\Up) = (2.49 +0.33 + 0.28) X 1075 [LHCb, PRD87,052001 (2013)]

@ Hints of the physical solution can also been obtained from the
expectations a; < 1
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Decay amplitude of Bg — J/L'(/) [Faller.arXiv:0810.4248]

2
ABY— i) = (1 — ) Al + earel” €]

44 = |V%b|[7h 4— f)C — Fﬁ]’ € =

@ Penguin parameters are a; et 0; (f=0, L, |)

. A2 P + P!
alf (1 _ _fut 't
a;e (1 2 )‘VUb/()‘VCb)‘ [Té‘ + P(f: . Ptf:|
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Effect of penguin processes

@ Shift on ¢¢ due to penguin diagrams

tan(A¢LP"e)
= 22,i=0,1,

2¢a;c0s 0;siny + €22 sin 2y
14 2¢a;cos 0;cosy + €2a;2 cos 2

Penguin’s pollution in B2 — J/4 ¢
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Decay amplitude
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Mass fit with RooApollonios

@ Function invented by Diego to describe the mass distribution, m.
See (23 May 2013)

@ depends on 5 parameters: my, o, a,b,n
@ Define:

nv1+ &
ab

—exp( bv/1 +a2) (B+a)"

e If ¢ > —a, Apollonios(m, mg, o, a, b, n) = exp( bm)
@ Else, Apollonios(m, mg,o,a,b,n) = A/(B —&)"

B:
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Mass resolution model

300F T
* The mass resolution has not a single 250
value a Gaussian model is not

enough

200

Events/(0.12)

We assume that the distribution of
the mass resolution has the same

functional form as that of the mass 0 10
error ( Amoroso/ LogGamma)

In this case, the mass pdf, instead of
a gaussian, should follow

u

"I Gaussian
I Wider tails...

N

15 20
B_s0_MMERR

And this looks
Very much like

N an

“hyperbola...
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1
I E
Introducing new function %W’

* We define Pdf = exp™{ } =
(hereafter Apollonios distribution)
* i.e, basicaly we change the choice of “conic”
function (Gaussian is exp”™ {parabola})
» Converges to a gaussian of o = 6/b close to the
peak
* Tails converge to exponential

Ellipse

Parabola

» Fits very well certain resolution cases
T T T o T

B § Propertime resolution AN
2 S DsK (courtesy'of Vava)
: LNy LI
wif me peaks |
: gl il peaks v
T W 5500 ! T e () LHCb
B 50 MM ) . L mass
Then we add a Crystalball like tail for radiative effects ka7
Sadly, after J/psi mass constrain, the mass distribution peaks:

becomes a bit more complex...
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Selection criteria for B — JWK™ candidates

Decay mode Cut parameter Final selection
all tracks GLsb >0.2
Jhb — ptu” Xep (J) > 169
DOCA(J) <0.3
Xstx(‘j/'(/)) <9
X5 (1) > 25
K® - Kt Aln L (K) <-6
Aln [,ﬂ.K(W) < —6
pr(K™) > 500 MeV/c
pr(p7) > 500 MeV/c
M(K ) € [826, 966] MeV/c?
Xi/(KT) >4
Xt (P") >4
BY— JK® M(BY) € [5200, 5450] MeV/c?
Xip(BY) <25
Bt — JipKTveto | |M(Ji)p, K) — 5279| > 60 MeV/c?

W. Kanso
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f(Q) = 2cos?y(1 —sin®fcos?p)
H(Q) = sin®y(1 —sin®dsin® )
6(Q) = sin®ysin?d
[(Q) = —sin®ysin20sing
1 . Lo
5(2) = —=sin2ysin“fsin2
1
() = —=sin2¢ysin26cos
2 2 2
f; = §[1 — sin® § cos” ¢]
i = ?sinw sin? 0 sin(2y)
fy = ?sinzﬁ sin(20) cos ¢
4
fo = T\/g(cosw) [1 — sin? 6 cos? 4]
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E*r(k-=h) 2 2 2 2 2.2 L2 2 2.2 2
————— o 2|Ap|” cos” (1 —sin” O cos” p)+|A| | sin® ¥(1—sin” @ sin” p)4|A L | sin® ¢ sin” 0

aQ
;
— A l|AL|sin(6L — ;) sin® ¢ sin(26) sin o + z|AO|\A|| | cos(8) — do) sin 2y sin® 0 sin2¢
1 2
+ ﬁ|A0||AL|s,in(5L — 80) sin 24/ sin(26) cos ¢ + 5|AS|2(1 — sin? 6 cos® ¢)
6 3
+%|AH [|As| cos(d) —ds) sin ¢ sin® 6 sin(2¢p) + %\AJ_||AS| sin(ds — 6, ) sin sin(260) cos ¢

4/3
+ Tf|Ao|lA5\ cos(8s — 69) cos v (1 — sin? 6 cos® )

E*T(K ) G2 2 2 2 G122 2 2 G122 2
—a o 2|Ap|” cos” 1 (1—sin” 6 cos” ¢)+|A||” sin” 1 (1—sin” 6 sin” p)+|AL|" sin” ¢ sin” 6

- - 1 - _
+ |Ay[|1AL|sin(sL — &) sin® ¢ sin(20) sin g + ﬁ\AQHAH | cos(8) — 6o) sin 24 sin” 6 sin 2,

1o 2
— — |A||AL | sin(6 1 — o) sin 21 sin(26) cos o + 5\As|2(1 — sin® 6 cos® )

V2
6 - - 6 - | -
+§|AH ||As| cos(8 —ds) sin sin® 6 sin(2¢) — %‘ALllAsl sin(ds — &1 ) sin sin(20) cos ¢
43 - -
+ Tf|Ao||As\ cos(ds — dp) cos ) (1 — sin® 6 cos® ©)
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Definition of transversity angles

. polar angle 0, azimuthal angle ¢ in the rest frame of J/W
K™: polar angle V in the rest frame of ¢
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Definition of helicity angles

The hdidity angles are denoted by Q = (6, 8,, @) and their definition is shown in Fig. 7.
The polar angle 6 is the angle between the K * and the axis in the direction opposite to
the B? in the K *K ~ center-of-mass system. Similarly, 8, is defined in the p*u~ centre-
of-mass system with the direction of the p*. The reative orientation of the K *K = and
UruT systems is given by ¢y, the azimuthal angle between the two decay planes. This
angle is defined by a rotation from the K ~ side of the K *K ~ plane to the u* side of the
utp~ plane Therotation is positive in the utp~ direction in the B? rest frame.
y

K- x )\ﬂ

KK BY  ptpm
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@ We have checked (see my talk on 14/03) that
@ AP doesn’t change AP uncertainty

@ AP has no sizable effect on Ap2™"

Penguin’s pollution in B2 — J/4 ¢
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Kinematic variables of B2 and B° in REAL DATA 2012

2 probability : 0.531219 Bs_data 2 probability : 0.0215709 Bs_data
D12 Kolmogrov probability : 0531219 | Entries 51906 2 F olmogrov probability : 0.0215709 | Entries 51906
2 L RMS are: 1.4 0 away | Mean 1078e+05: 2096 @'18 E RMS are: 0.39 0 away |Mean 7363+ 239.2
w b Means are: 0.920 aWay | gys 52010104 2118 U-'U 16 _ Means are: 2.4 0 away |gys 4144+ 1602
01f ‘ 16 - -
r . Bd_data 014 = :t Bd_data
0.08 [~ Entries 51906 012 o Entries 51906
|- Mean = Mean 7942+ 18.69
0.06 [ MS 54990+ . 01 i % RMS 4210 1322
L } F o 0.08 |~ {t{}
0.04 - i QE 0.06 %\:
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Kinematic variables of B2 and B° in REAL DATA 2012

09 X2 probability : 0.214948 Bs_data X2 probabilty : 0482738 Bs_data
D09 = Kolmogrov probability : 0.214948 | Enres 1000 & Kolmogrov probability : 0482738 | Enties 51906
%)08 E RMS are: 1.6 G away | mean 436lew04: 1226 o RMS are: 116 away |Mean 3569+ 94.49

= 0‘ Means are: 0.13 0 aWay | qus 21326404+ 8654 w L Meansare: L50away |pms 1642+ 66.81

007 + k | 02 |
= o Bd_data r Bd_data
0.06 -~ | Ees 51906 F Entries 51906
0.05 ; o Mean 4.344e+04 + 10 0.15 [~ Mean 3710+ 7.606
E o RMS 22691043 7104 [ RMS 1716+ 5378
0.04 | o r :%
E 0.1
0.03 - o %+ ;;*F j*;
002 i F
E o+ 0.05 - -
0.01F ‘H? ¢ [ 44
0 ’7? I I I I ‘ﬁ’%o%g 10° of I I - I s
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Kinematic variables of B2 and B° in REAL DATA 2012

[EinEy Bin Ralio of Bs and B histograms |

-

Kplus_P[MeV/c]

T

L

s e

W. Kanso

X2 probability : 0.00323306 Bs_data X2 probability : 0.00866754 Bs_data
r Kglmogrov probability : 0.00323306 | Entries 51906 ."&D,ls = K¢lmogrov probability : 0.00866754 | Entries 51906
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£ 0.14 [
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Kinematic variables of B2 and B° in REAL DATA 2012, Magnet UP

1 X2 probability : 0.202257 Bs_data X2 probability : 0515366 Bs_data
@12 e Kolmogrov probability : 0.202257 | Entres 26513 2o3f Kolmogrov probabilty : 0.515366 | Entries 28513
< r RMS are: 2.4 0 away | mean 413e+042 1589 QT RMSare: 1.60away |Mean 3528+ 125
Wil Means are: 120 away | qus 2014er04s 1125 w F | Means are: 1.50away |gys 1577+ 88.39

r 0.25 I
008 [ Bd_data C Bd_data
08 o Enes 213 02 —o Enties 28513
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L © L
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Kinematic variables of B and B° in REAL DATA 2012, Magnet UP

X2 probability : 0.332408 Bs_data X2 probability : 0.00411428 Bs_data

£D.35 = Kolmogrov probability : 0.332408 | Entres 28513 2 r Kplmogrov probability : 0.00411428 | Enties 28513
2 C RMS are: 0.24 G away | Mean 2.4lles04: 1110 202 RMS are: 2.4 0 away |wmean 1720404 859
Yok Means are: 110away | qys saorersas 7oss | D Means are: 3.00 aWay | s 1ossei0a cors
025 | Bddaa | g5[ ﬂ
= Entries 513 L 28513

£ Vean 220604+ r 20010400+ 7387
02 RMS 138601043 5675 F RS 12340004 5224

o
o
@

n

b
——
PR
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i by Bin o o 6% e 9 Fstograms

Bin by Bin Ralio of B5 and Bd Ristograms.

H

BY and B0 decay chaln have S|m|Iar kinematic propertles SO B0 can
be used instead of BY to reweight the D* sample

Same distributions for data 2012, magnet DOWN and for real data 2011,
magnet DOWN, UP and DOWN+UP
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Kinematic variables of B2 and B° in REAL DATA 2011

2 probability : 0.367189 Bs_data 2 probability : 0.0235047 Bs_data
D12 Kolmogrov probability : 0.367189 | Entres 9846 2 £ olmogrov probability : 0.0235047 | Entries 30846
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Kinematic variables of B2 and B° in REAL DATA 2011

1 X2 probability : 6.92527e-05 Bs_data X2 probabilty : 0.257883 Bs_data
@12 e Kelmogrov probabilty : 6.92527¢-05 | Enties 3984 Lo2 [ Kolmogrov probabilty : 0.257883 | Entries 39845
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Kinematic variables of B2 and B° in REAL DATA 2011

X2 probability : 0.093926 Bs_data X2 probability : 0.00985306 Bs_data
2 E —o—|Kolmogrov probability : 0.093926 | Entres 39846 2 F Kbimogrov probability : 0.00985306 | nvies 39846
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Kinematic variables of B2 and B° in REAL DATA 2011, Magnet UP

2 probability : 0.448211 Bs_data X2 probability : 0.436972 Bs_data
.‘g 02 = Kolmogrov probability : 0.448211 | Entries 16996 g L Kolmogrov probability : 0.436972 | Entries 16996
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Kinematic variables of B2 and B° in REAL DATA 2011, Magnet UP

2 probability : 0.835692 Bs_data X2 probability : 0.553021 Bs_data
g2 F Kolmogrov probability : 0.835692 | Enties 16996 2 F Kolmogrov probability : 0553021 | Entries 16996
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Kinematic variables of B2 and B° in REAL DATA 2011, Magnet UP

X2 probability : 0.00516716
Imogrov probabilty : 0.00516716
RMS are: 0.073 ¢ away

Means are: 1.8  away
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Kinematic variables of B2 and B° in REAL DATA 2011, Magnet DOWN

2 probability : 0.546651 Bs_data X2 probability : 0.000446608 Bs_data
g f Kolmogrov probability : 0.546651 | Enties 22850 g F Kolmogrov probability : 0.000446608 | Enties 22850
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Kinematic variables of B2 and B° in REAL DATA 2011, Magnet DOWN

X2 probabilty : 0.127055

2 probability : 1.33726e-11 Bs_data
L imogrov probability : 1.33726e-11 | Entres 22850 g 02 F
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Kinematic variables of B2 and B° in REAL DATA 2011, Magnet DOWN

X2 probability : 0.588562
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2 probability : 0.333343 Bs_data
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Kolmogrov probability : 0.588562
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Kinematic variables of B2 and B° in REAL DATA 2012, Magnet UP

2 probability : 0.198635 Bs_data 2 probability : 0.0143846 Bs_data
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Kinematic variables of B2 and B° in REAL DATA 2012, Magnet DOWN

X2 probabilty : 0.0074805 Bs_data X2 probability : 0.00433972 Bs_data
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Kinematic variables of B2 and B° in REAL DATA 2012, Magnet DOWN
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Kinematic variables of B2 and B° in REAL DATA 2012, Magnet DOWN
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Errors calculation

Otan Agg 2ae sin + sin 6
o6 1 +52005(2'y)62 + 2acos ye cos 0)
2acos 75(3262 sin(2~) + 2ae sin ~ cos 0) sin 6

(1 + a2 cos(2~)e2 + 2acos ~ye cos 6)2

dtan Agpg 2a€2 sin(2+) + 2e sin ~ cos 6
da Tii2 cos(2+)e2 + 2acos e cos 6
(2a Cos(2'y)52 + 2cos ye cos 0)(3252 sin(2+) + 2ae sin ~ cos 6)
B (1 +52008(2'y)62 + 2acos ye cos 6)2
”tzanAcbs _ OtanAgs 205 o dtan Agg 1242
a6 da

dtan A
2 bs

atan Agg
0

da )”(a,e)

Penguin’s pollution in B‘S) — Jpo

=y = 9ac
04/12/2013

70/24



	
	Introduction
	LHCb detector at LHC
	Analysis of penguin's contribution in B0sJ/
	Phenomenological interpretation
	Conclusions and prospects
	

