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* Introduction

* Bs; meson oscillation

* CMS Experiment

* Event reconstruction J/v¢ ¢—u K- K+
e Results & expectations with 2011 Data

e (Conclusion
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* Accuracy studies

e This decay provides one of the best ways to determine the

height of the unitarity triangle
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* Oscillation frequency is givenby Am = m —m

* 2 CP eigen-states BHs Bl with different life

times A =T, —T7

’ P(t) = c t[wsh(%)] + (—)cos(Amt)
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 Interference of both decays involves CP violating
phase O,

* O, expected to be small in the SM ( = -0.04)

LHCb Preliminary

¢ Ea%ge—ebseﬁled—q)séﬂew—phyﬁes [¢s=o.03¢o.|6io.o7radj

* b - factories run below threshold of Bs production,
best result from Bs mixing come from Tevatron
(last Saturday were released latest LHCb results)
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Characteristic signal with untagged analysis

What can be observed: 1
Angular correlations L
What I want to measure: 0
CP even/odd eigenstate 1 "\(P ........................ Y
Assumed O,=0 K X

/8 -"‘j,f\;/

Decay rate

Physical angles defined to describe the decay

d*T(B,(t)) - (X =physical parameters like decay
de dt = f(©,a,t) = ;Oi(a’t)'g"(@) time,difference decay time, and gbs
= three angles define the deca
©® = three angles defined by the decay
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Differential decay rate:

|

- d*T(B,(1))
dedt

— —

= f(0,a,t)

0, = |A(t)®
A0(O)2 [e ot 4 ¢t — [cos .| (Tt — e o) ]
0, = |A||(t)|2
|A||(0)|2 :e_FLt +e it — | cos ¢, (e_FHt — e‘FLf)_
0, = |[A (D)
AL (0)f [6_r” +e "1t + | cos ¢ (e‘rHt — e_rLt):I ,
0, = Im(A (A (1)
= _lAII(O)HAL(ON cos(6,)sin cj)s(e_er —e ity
05 = %e(A:‘)(t)A”(t))
|Ax(0)[|A;(0)] cos(6, — 61) [e—FLt +eTHt — | cos .| (e—FHt _ e—rLt)]
Os = ImA()A(0))
= —]A,(0)[|A,(0)|cos(5,)sin ¢ (e 1t —eit).

O=(cosV,p,cos)
a=physical parameters

Individual angular distributions
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= 2cos*1(1 —sin* 0 cos* ),
sin® (1 — sin* @ sin® p) ,
sin”1) sin* @,
sin”1) sin 20 sin ¢ ,
1/+v/2sin 24 sin? O sin2¢ ,
= 1/V/2sin22sin20 cosy .

| Aol + 1A [P+ Ay12=1
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Fit in 4-Dimensions assuming ¢=0

Theorefical projec

dI'(B.(t) dU'(B.(t)) dl'(B,(t))

dcos# dg os dcosy |
1.5 2.0:
1sf
1.0 -0 0 2 a1 ) O

5 10 3
cosf

P

O=(cos3,P,cosP)
x=physical parameters € (©) = angular distribution efficiency

G=Gaussian resolution function € (T) =time efficiency
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Components:

T = - B AP BT 37T v 24T e DN REAR Semrws -

”" Inner tracker detector:
§  Silicon Pixel tracker and silicon strip

°* Energy measurements:

Hadron calorimeter
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Superconducting solenoid (3.8 T)

protons

Muon chamber with

Total Wesght 14500 1
Ovorall damwter: 1460 m
R Ovorall longth : 2160 m

3 g Magnotic fiekd : 4 Tesha
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Muons selection:
o Pr(w)>35GeV/c

]/ Wmass_] / Wnominal | <150 MeV / 2

J/ W candidate with Pr(J/W¥)>7 GeV/c
Kinematic fit and J /W constraint

Bs Vertex Probability >2%

Both Pr K> 0.7 GeV/c

| pmass.ominal | < 10 MeV / 2

5.20 MeV/c2 < Mass (Bs) <5.65 MeV/ 2
Pr (Bs) >8 GeV/c
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4-D ML fit assuming ®s=0
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Bs mass and decay length time

oFit
eSignal component
Background component
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B: mass candidates

:""
[
1

MO () X%

m-:‘
:

| Bsct/Oec>5 |

Mass 5366.8+ 0.26 MeV/c?
o 0.015

w
o
o
o

N
o
(=]
o

0
o
o
ﬂlllllll'llll llll|lll||llll|llll

Events / ( 0.0266667 GeV/c?)
on
o
o

Side Band| signal
region

I

| I 1 1 1 |

1 al | | I | 1 | | I |
Q2 5.25 5.3 5.35 5.4 5.45 5.5 5.55 5.6
J/W @ [GeV/?]

Tuesday, August 30, 2011



Fit in the signal region 5.30<BsMass<5.43

e et PDFtotal —(PDFSB + (f (® o t) ®G(t Ot) )

oFit
eCP Even component
CP Odd component
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* Working on measurement of AT’
* Working on trigger acceptance

* Expecting final result at the end of 2011 with full

statistics

* Exciting times ahead, new physics WHERE???
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