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OUTLINE

* Physics motivations
« Detectors and data samples

- Data analysis
« Common analysis techniques
o B gi— i afrfCMS
e IR K6 1 B [@ O
« Combination of the two LHC limits

» Future perspectives
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ETICAL MOTIVATIO

* Helicity suppression
W « Overall Cabibbo suppression

Y B(BE — ,LL+,L.5_)

B(BU — ot

— (32+£02)x 107"

= (1.0£0.1) x 107

* Enhancements in several
BSM physics scenarios:

e 6 Isidori &
CMSSM - Byssu N (tanB)” oo
4 Phys.Lett. B639
Bsm MA 499 (2006)
e NUHMI —
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Buchmueller et al.
Eur.Phys.J. C64, 391 (2009)
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» Decays highly suppressed in SM

o Effective FCNC decay

Buras, Isidori &
Paradisi
Phys.Lett. B694
402 (2010)




« Ultra-clean experimental signature
- Small BRs = needing huge bb

samples Hodrpn
| . S machines
« CKM-hierarchy favoring B over B outperforming
([BR(Bs = 11 )/BR(B. = pip ) ~ |Via/ Vsl B-factories

under generic MFV assumption)

—

» Before LHC data, world best results from Tevatron:

2/6/2012

DO: BR(B, > pu) <5.1x 108 @ 95% CL (6.1 fb)

EBESE IRt =" OPC IGX RO S ToAE [S{OO8i DAL o U
observing an excess in data compatible with a
measurement of BR(B, 2 pp) = (1.8,45,""") x 10° [5.6 x SM]

R. Covarelli 4



SILICON TRACEER
Pixels (100 x 150 pm?)
~1m? ~86M channels
Microstrips (80-180um)
Muon
reconstruction
from
combined
information of

silicon tracker

~16m? ~137k channels

L R
detectors

(BAESE

RPC) N ke co

caitying 18000 A | R  FORWARD

Magnetic field 38T .
Steel + quariz fibres
HADRON CALORIMETER (HCAL) ek channels
Brass + plastic scintillator . MUON CHAMBERS
~7k channels Barrel: 250 Drift Tube & 480 Resistive Plate Chambers

Endcaps: 468 Cathode Strip & 432 Resistive Plate Chambers

* Muon friggers:
¢ segments found in muon detectors (Level 1)
« fast regional frack reconstruction (High-Level Trigger)
2/6/2012 R. Covarelli 5



Muon
reconstruction
from tracking
stations
(silicon + straw
tubes) and
muon
chambers
(MWPC)

Ny

Sm ‘ om T5m . 20m
« Muon and hadron triggers (LO + 2 HLT steps):
* Low p; reach thanks to forward geometry and high output rate (3 kHz)

« Vertexing, displacement and/or invariant mass requirements to select
J/w and B, 4
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INTEGRATED LUMINOSITY

CMS Total Integrated Luminosity 2011 (Mar 14 09:00 - Oct 30 16:10 UTC)
L T T

T ~— Delivered 5.73 fb™ Instantaneous Luminosity Updated: 10:36:07
* || — Recorded 5.22 fb' | :
5 g|l Recortedszam | R | _
| | e ATLAS & CMS lumi
. . | .
: : : W
al | ; : | | & falls off exponentially
z @ | z S 800
: : : : E
z
N S 5 e S . 2 400-
! . : =
: : : : £
- = 5 : 3 2001 . , . .
L oo S o oo 1 , Lumiof LHCDb ‘levelled’continually
i E g E n L) T Ll Ll Ll I
; : : : 00:00 02:00 04:00 06:00 08:00 10:00
1”0% 20/04 14100 30107 14102 30110 — ATLAS — AUCE — CMS — LHCb
LHCDb Integrated Luminosity at 3.5 TeV in 2011 T

L P » Used for analyses presented
%b]‘ | here:

e 1.14 fb! (CMS)
. 0.37 fb-! (LHCD)

S - plus combination with independent
C:— 1700 — I18i00I = I1QDD‘ = ‘ZOWI — I2100‘ = IZ’Zi()tiI — 20]0 On0|ySiS (37 pb_])

LHC Fill Number

Integrated Luminosity (1/fb)
a
|
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COMMON ANALYSIS TECHNIQ

Blind analyses

Use of “normalization channels” to
* remove large uncertainties on luminosity and o,
* reduce efficiency systematic uncertainties in the ratio

REC _SEL|REC TRIG|SEL N B
€norm€norm  €norm fnorm Bl —ptp

0 +7) =
B{Bq—nu L } Brorm x REC_ SEL|REC_TRIG|SEL f o0
Esig IE:iig sig By

u % Nag

—

* LHCDb: normalization factor (a) determined on 3 channels and

averaged
B* — J/y (nw) K same muon selection and trigger,
B, — J/y (np) ¢ (K*K) slightly different kinematics (extra tracks)

BO —» K-wt same kinematics, different trigger

« CMS: only uses B* — J/y K*(B, — J/y ¢ used as control sample to
estimate systematics on analysis selection, impossible to trigger on
hadron modes)
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COMMON UNCERTAINTIES
¢REC _SELIREC TRIG|SEL (; Ngo_ s -
] + . — _ “norm=norm__ “norm norm \ g 1T o %N )
B(Bq_’ﬂ H } E;RIECE;;LIREC :i];[msm ‘ fﬂﬁ Nnorm Bf—ptp BJ—
5610 e [HCb result uses its own

PR — _ _
PRTHATEARPE e measurements of f/f,
B -~ Ktm~ 1.94 + 0.06

common, but small

e CMS used a less
recent value from
PDG jo queie, fhe
limits 2 updated to
LHCb f./f4 for the
combination

« BY - DK*tand B, — DTt

L/fd =0.250+0.024,,, £0.017_, +0.017

thee

-

BY — D7 and B,
% =0.256£0.014, +

. semileptonic decays

» DTt
0.019_,+0.026

fs

fa‘ +J{;a

%d = 0267700

theo

=0.134+0.00470%!

« Average.

2/6/2012

R. Covarelli




CMS ANALYSIS




Main backgrounds:

» Collimated muons from two semileptonic B decays (= gluon splitting)
 One muon from semileptonic B decay plus one misidentified hadron

 Rare decays
Peaking (e.g. B, — K*K)

Non-peaking (e.g. B, — K* uv)

Cut optimization and count in B® and B, mass

windows

» check robustness against large pile-up variations
* mass sidebands for expected background estimation

Efficiency ratios from MC and checked in data
* Muon efficiencies: using the “tag-and-probe” method

« Selection efficiency: using the B, — J/y ¢ confrol sample

2/6/2012
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40
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3{}_

Separated analysis in barrel/endcap e |

[=]

CMS 2011, 1.14 fiy’", Preliminary
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data BG

f T LT
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SELECTION: TRIGGER

Essenftial ingredient - HLT output must be a few Hz!
Di-muon trigger

* L1 (hardware) with no p; requirement < few kHz at current
peak luminosities

o HLT for B, 2> pu: -« Opposite charge
 Single muon p+ > 2 GeV/c, dimuon p#+ > 4 GeV/c
* Invariant mass 4.8 <m,, < 6.0 GeV/c?
- Distance of closest approach (DCA) <5 mm
o HLT for B* — J/yw K* and B, — J/y ¢ :
« J/y invariant mass cut
« pi*>3GeV/c, pt>7GeV/c

- "Displaced vertex": cuts on vertex y? as 3" Secondary
probability, 2D pointing angle (cosa,p) vertex

2/6/2012 R. Covarelli
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p#{GeWc]

e Systematic uncertainties:

e Obtained from

differences in MC and

tag-and-probe

2/6/2012

» Determined from MC and cross-
checked with data (“tag-and-
probe” method)

» Use inclusive J/y with no (or partial)
trigger bias on one muon

* In events with a J/y candidate, ask
for one well-identified muon (“tag”)

* The other muon (“probe”) can pass
or not pass the selection S under
investigation

* Invariant mass plots separate for the
two cases

* The fitted Npas.s/Ngy gives an
unbiased estimate of the
efficiency g

R. Covarelli 13
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SELECTION: CUT OPTIMIZATION (1)

« Signal resolution from MC

« 36 to 77 MeV/c? depending on rapidity 2
(blinded region 5.20 <m , < 5.45 GeV/c?)

» Background from mass sidebbands
(4.9 <m,, <5.9 GeV/c? excluding blinded) 100f

» Grid search optimization for
best upper limit

« Selection variables:

1)
2)
3)
4)

2/6/2012

Muon and dimuon py

vertex y2 probability

3D poinfing angle (cosaap)

Flight length significance (4p /o(4p))

R. Covarelli

CMS, 1.14 fb™

o Data (sideband)

o

Candidates

.

sliihor
0 20 éé% 0
o/o(l,)

0 0.05 0.1 0.15 0.2

Uap
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SELECTION:

5) Relative di-muon isolation in a cone
around the B direction

pu(ptp”)

pr(ptp™)+ 20 pu
AR<L

I =

Tracks are counted in the isolation if
i om0l ol s Wi
2) are associated to the same PV

as the B candidate or have

a DCA < 0.5 mm with respect
Essential for pile-up independence

to the SV
of the efficiency

6) DCA of the closest track to the SV

2/6/2012 R. Covarelli

MIZATION (2)
CMS, 1.14 fb” Js=7TeV
EEDD—_IHIIHIHIIHIIIHII_—
< e Data (sideband) ; :
@ f — ui
S DEoovo
/]
100 /1
il
I t al
501 t =
SR/
™ ...'l'.‘-* ' A A ;
0 02 04 06 08 1
isolation
Opftimization result
Variable Barrel | Endcap | units
Pl > 4.5 4.5 GeV
Pl > | 4.0 4.0 | GeV
Pip > | 6.5 6.5 GeV
x-/dof < 1.6 1.6
v < | 0.050 0.025 rad
bag/o(leg) > 15.0 20.0
I > 0.75 0.75
d’ > | n/a | 0.015 | cm




CME,

1.14 o™ ME=7 TeV CMS, 114 & J5=7 TeV
III|III LILEL III_ _III|III|IIIIIIIIII-

« Cut efficiency systematics -
determined from data/MC ;
difference in the B, — J/y ¢
conftrol sample

« determined separately for each
cut then added in quadrature

&
]
31500
E o
(7]
02

CMS 2011, 1.14 b, Preliminary
T T T I LI T

T LI B I-.\:|_SI|-I: I?'I—l'lE!\‘IFI I_

-k
N

&(1>0.75)

| ¥®/dof=1.0/5
T |« Pile-up independence
of selection checked

« OK for the sample
_ - considered
D_B_— BT = JWK* | (<NPV>mOX - ]2)

[IIH2”I4II 5] IIBIH‘IDI“‘IE
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al Muon Mis-identification Prob.

NT TYR & A

NORMALIZATION AND BACKGROUND

. CMS iR NESTTev CMS LR NE=TTev
* N, om frominvariant mass fit £t foBamel S } Endcap
=] F t o - | .
to the B* — J/y K* sample 3 1 H f“ ;*M
g .
+ Barrel: 13050 + 650 ot [ N T T
. Endcap: 4450 + 220 } : *1 R H,+‘ '[.ﬂ !
« Uncertainties include statistics = { ] 00k \ :
and systematics (mainly from i | M R, W
background shape) 5 51 52 53 54 55 58 s UETEE R R os ne
M, [GEV] . [GeV]
s prammnar, ]« Combinatorial background from
0.007 JE=7Tev Bimc N 2 . h
L 047 Dt sideband interpolation assuming flat
0006 Tk - . . .
o distribution
wooik « Peaking background shapes from MC >
sonak sum of many exclusive decays
o0zE « Conftribution in the signal region estimated by
: weighting with measured K, 1 and p muon

s MH'E mistag probabilifies (from K, —» n* -, ¢ —» KK
L] -
']I 1 Iél 1 Iil 1 IBII 1 IBII 1 Iilnl 1 I1|2I 1 I1!’.I Ond A H p Tc )
Pion p [GeVic] R. Covarelli 17
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SYSTEMATICS AND C

Signal estimation

» Analysis efficiency: data/MC comparison in B, — J/y ¢
* Resolution: data/MC comparison in J/y and Y (1S)

Normalization sample
« Kaon tracking efficiency

* Analysis efficiency: data/MC comparison

 Fitting procedure

Sideband background estimation

* From sample with reversed isolation cut

Acceptance/efficiency ratios

« Acceptance: variation of production processes
« Efficiency ratio for muon reconstruction and identification

 Efficiency ratio for muon trigger
Other cross-checks

 Yields vs. data-taking period, measurement of BR(B, — J/y ¢)

2/6/2012
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8%
3%

4%
4%
5%

4%

4%
5%
3%
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RESULTS

Barrel Endcap
BY ,u.+,u._ Bg — ,u.+p._ BY ,u.+,u._ Bg — ,u.+,u._
Acceptance | (24.624£0.99) x 10~° | (24.72+£0.99) x 1074 | (22.61 £0.91) x 1072 | (23.1440.93) x 10— *
Etot (0.36 + 0.04) x 102 (0.36 + 0.04) x 102 (0.21 +0.02) x 102 (0.21 4 0.02) x 102
NSP 0.065 £ 0.011 0.80 £ 0.16 0.025 £ 0.004 0.36 £ 0.07
N{j; 0.40 + 0.23 0.60 £ 0.35 0.53 £ 0.27 0.80 = 0.40
N;ka 0.25 £ 0.06 0.07 4 0.02 0.16 £ 0.04 0.04 £ 0.01
N 0 2 1 1
CMS, 1.14 fb™ s=7TeV CMS, 1.14 fb™ s=7TeV
Z [T BRASERS Z [T BRSSERS Expec’redULs
9 2r Barrel - 9 2r Endcap -
% - B? signal window g 1 B! signal window BR(BS —> HM) <] 8 X 10_8 @ 95% CL
é I— B signal window é I— B signal window
BR(BO — pup) < 4.8 x 107 @ 95% CL
- ) ) | s | o |
N © Observed ULs
o -
|____i | -H BR(B, — up) < 1.9 x 108 @ 95% CL
R Y P 1 I | P | T Y T | P BR(BO—)HM)<46X]O_9@95%CL
5 52 b4 bHE6 5B 52 b4 bHEe 5B
m, [GeV] m,, [GeV]
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LHC-B ANALYSIS

LHCb Collaboration, Phys. Lett. B699, 330 (2011)
LHCDb Collaboration, arXiv 1112.1600 (2012)
accepted by Phys. Lett. B

R. Covarelli 20



* Main backgrounds:

>
« Muons from two semileptonic B decays .§ P
» Contribution from photoproduction - effectively removed u+
: —
with a cuf on p#+

¢ Muon from semileptonic B decay plus misidentified hadron e
and rare decays = sub-dominant g u-

p
>

» Relying on MC as little as possible
* Pre-selection

* Use of a multivariate analysis to discriminate signal from
background (likelihood - Boosted Decision Tree (BDT) in 2011)

« Signal extraction in 2D binning of invariant mass / BDT (6x4)
Signal mass, BDT likelihoods from data control samples

« Efficiency ratios from data or MC cross-checked with
data

2/6/2012 R. Covarelli
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EFFICIENCY RATIOS

« Reconstruction efficiency ratio from MC
* Main uncertainty from extra tracks in normalization channels (4%)
« Cross-checked comparing efficiencies of B® — J/y K / B* — J/y K*

» Selection efficiency ratio from MC

* Verified by comparing data/MC control samples = only significant
discrepancy in muon IP distributions but negligible effect on ratio

* Trigger efficiency from data, by defining:

« “TIS" events: events with at least one triggering object not
matched to the signal candidate - mostly coming from decay
products of the other B in the event

« “TOS" events: events with signal matching the trigger

TRIG TI5 pyTRIG TRIG
TRIG|SEL __ N N N N

= TSEL — MSEL TS
N N-EL N

NTRlG . .
TIS ~ NTIS&TDSINTDS

€ NTS NTES

=€

* Determined on J/y as a function of the muon p; and IP, and
“applied” to the B, sample (1-9%)
2/6/2012 R. Covarelli 22



* Variables

1)
2)
3)
4)
5)

6)
7)
8)
?)

2/6/2012

- Training on MC

- Calibration with data
(see next slides)

Dimuon Pr N.B. No muon-ID requirements

Dimuon impact parameter - can be calibrated with

Dimuon proper decay time

B. 4, — h*h-decays
DCA between the 2 muons “C

Single-muon isolation (number of fracks
forming a good vertex with the muon)

B-candidate isolation (defined as in CMS)
Minimum p; of the 2 muons
Minimum IP of the 2 muons

Cosine of the lowest-p; muon cos P — Puwt PeB — Pryt Py
polarization angle pr.8 (M, /2)

R. Covarelli 23



Candidates per 30 MeVi/c?

Candidates per 40 MeV/c?

7
a

o
O
<

1 L I L B
14001 B 0<BDT<0.25 7
1200:—'}'% I I LHCR =
1000 “iﬁh{ I 3

y .
ano_— By 3

r I i .
600}~ | i "

r | | .
400 \'\1\ Left .
2001 | i sideband 7

| 3
04800 5000 5200 5300 5600 5800
m,,, (MeVic?)
14 ———————
' 0.5<BDT<0.75 ]
12 LHCb 3

10

}M

4800 5000 5200 5400 5600 5800
my, (MeV/c?)

m-h-cnm

C’
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Candidates per 40 MeVi/c?

Candidates per 40 MeV/c*

35E

0.25<BDT<0.5

- i
I il LHCh 3
30 [ =
= ||l 3
2. ﬁHﬂ_ |J[| + ]
3
10;— I =
- :
04800 5000 5200 5400 5600 5800
m,, (MeVic?)
3 1 i Y 075<BDT<1
5:— I I LHCb .
o | il 7
o z
3% I E
F Il il .
21 J( H_LI tﬂJ{ i l :
u Il ]
1k H i
A
) e N A il il i =

R. Covarelli

4800 5000 5200 540(] 5500 5800 )

my, (MeVic?)

« Background yields

estimated using
sidebands only and
extrapolatfing to
signal region in the
4 BDT bins

Result checked
using different fit
HERE S A2
exponential(s),
inear... etc.)

* Nominal fit only uses
[4.9, 5.0] GeV/c?2 as
lower sideband to
avoid cascade and
peaking decays

24



- : % A
Fit in the 4 BDT bins to 2 w B KT
2 . ]
control samples S = ok
3 e Ay S P ]
B B 3 I N El ST e GlEe Gl : - S e
2) B,4— KK, Krn, nn exclusive B B & St
decays|{PID used) L T Ve
Only use “TIS" events to [T ———
Frorymm\/MN l’\if‘l(‘ Y\ rmM hmr\hr'mnir\ ! E
ICTIHTIOUVO MIUD THTULTT T ITUUL VUL O

Probability

— i #

m Signal

S
|||||I'I'|
ul

triggers
> Background E

Differences between 1) il ——— ]
and 2) used as systematics . '

on signal likelihood (3-10%) " Lucb ;
i _(:>_._.

PR I 7 NI T I A T R T
BDT

2/6/2012 R. Covarelli



SIGNAL MASS SHAPE
« Determined from data in two E

alternative ways:

1) Interpolating linearly charm-
onium and boffomonium
mass resolutions
2) Using the hadronic samples in e
. . ‘o 1 2 oo E
the previous slide (“TIS S
events of B, ; — h*h-inclusive e
Ond Bs d — KKI KTEI TETC) w:;s_o' 550 AW tot00 1;nnn
- m(up) (MeV/c?)
method 7(BY) (MeV/?) - Muon momentum scale
interpolation 24.6 £ 0.2, W - Pbrreweighting
B?s) — h™h™ inclusive 23.7+ 0.4 1-5syst - Variation of “phy5|CO|”
B(DS) — hTh™ exclusive  23.5 4 0.2, AL 345 background
i (3-body B decays)
2/6/2012 R. Covarelli 26



=t
]
(=1
=

vents/ (2 MeV/c?)

* B, 4 — h™h-decays are also used to estimate peaking
background from double muon mistag

e Npp=50+09 Ng =10+04 inthe whole BDT range
e BDT distribution assumed o be the same as the signal

- Normalization factors averaged over famwm  — (s38+0.74) x 1072
the 3 control sample QB L = (2.20£0.11) x 1071
""""" i we ] T, wew] o Including
oo 1 .t ] uncertainties on:
- ] g ot ] » Fitted yields
2000 _ 200 — » BRs
pR— o S — E T » Reconstruction,
MIVIO MRV N KK WeVic selection and trigger
B+ — J/UK+ 12451842025 efficiency ratios

BY = J/vé 6940 + 93
2/6/2012 BY - Ktn— 4146 + 608 R. Covarelli 27



Expectatio
M = signal

M = peaking bkg

ns

T) TT

(SM BR) 0O = combinatorial bkg

o

L 600 ' o

ey s RN \\\+\\ 3

> o Salarpis \\\¢\\\ \\\\\\

2 500F b ¢ ¢ 3

o 3

N 400F 3

3 B :

4300 s U

5200:— _E

s 100F-0<BDT<0.25 3

1] -5

3 fLHCb

3300 5320 5340 5360 5380 5400

m,, (MeVvic)
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@ 4
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a2b

g 2

§15

£ o5

Q
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3300 5320 5340 5360 5380 5400

m,, (MeV/c?)

2

Candidates per 20 MeV/c

Candidates per 20 MeV/c?

hatched = bkg uncertainty

T ]
14— 025<B T<0.5 4
12_ LHCb
10-
8_
5’_\ S \\#\\\ \\\\\\\\\\\
4_
2_
8300 5320 5340 5360 5330 5400 )
m,,(MeV/c®)
3 Trrrrrrrprrr
0.75<BDT<1
LHCb

AB_A\\\\\ \\\\ .

2300 5320 5340 5360 5380 5400
m,,(MeV/c?)
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RESULTS

Expected ULs (SM BR
hypotheses)

BR(B, — pp) < 1.4 x 10° @ 95% CL
BR(BO —up) <3.2x 107 @ 95% CL

Observed ULs
] BR(B,— uu) < 1.6x 108 @ 95% CL
BR(B® — pp) <3.6x 107 @ 95% CL

Combined with 2010
result to obtain:

BR(B, — pu) <1.4x 108 @ 95% CL
BR(B® — uu) <3.2x 107 @ 95% CL

28




) ./"l\ A J T YT Y7 D 797NN ADTANT AMTYT/ANNT
Dg: CIVIO/ LIFIC-D CUINVIDIIN AL TUIN
CMS and LHCb Collaborations
« Observed limits: LHCb-CONF-2011-047
' CMS-PAS-BPH-11-019 (2011)
« CMS: BR(B, — pu) < 1.9 x 108 @ 95% CL
LHCb: BR(B, — pp) < 1.5x 108 @ 95% CL (0.30 fb!, preliminary)

Combination using CL, method (only significant common
systematics: f, / 4 )

» Combined limit;

» BR(B;— pp) <1.1x 108
@ 95% CL

» p-values for hypotheses of:

Background only: 8% :

Background + SM signal: 55% 02 |

Background + 5.6 x (SM i

signal) : 0.3% 0 5 10 15
BR(B2 — ) [107]

-7
CMS +LHCb 7
preliminary

CL,

= (Observed

BiSSE Expected 16 i
(background + SM) =

CDF, 6.9 fb']
[ -
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Akeroyd et al.
JHEP 1112, 088 (2011)

(1] 1 2 | L{fh-f'. a
« Dofted blue lines indicate current N
infegrated luminosity X
m

« Two experiments expected to
provide similar ULs (2 + 3 X SM, —
assuming no analysis
improvements) - big advantage
from combination

» Results of both likely to be
presented at winter conferences

5 10 18
! LI LI 1 1 1 1 1 LI 1 ' ' ! ' 1 ]
\‘ “combination” .Mimw_ﬁ,
\
—-lig.l |III3cre-.ri:|ene 1
SW prediciion li.l“ll“.!“““
] -
] & 10 15
Llgps
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(LESS CLOSE) FUTURE PERSPECTIVES

2012 run

- LHC possibly running at 8 TeV (~15% increase in bb
cross-section) - Chamonix workshop taking place now

» LHCb: maintaining absolute priority on B, 4 — pw
« CMS: also considered as a “benchmark channel”
Possible improvements in analysis (e.g. move to

multivariate techni IIblUCD}

Detailed studies ongoing, especially for trigger
* Double-muon HLT with DCA cut and offline analysis checked to be
almost insensitive to pile-up

« “Displacement” requirements verified to be very efficient on control
samples - room for application to B, — uu before raising p;
thresholds

2/6/2012 R. Covarelli
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CONCLUSIONS

* The LHCb (CMS) experiment has searched for the rare
decays B, 4 — u"w in data samples of 0.37 (1.14) fo-!

* Analogies in analysis technique: normalize to modes with similar
signature and well-known BRs

e Differences in:

Background composition: due to different rapidity regions and
pile-up conditions

Signal selection: cut-and-count vs. multivariate analysis
» Single best world limits from LHCb
« Statistical combination of the results yields:
BR(B, — pp) < 1.1x 108 @ 95% CL

* Results with full 2011 statistics will be the first thorough test of SM
SRR, i Clasy@ILC e S il FElE s o

2/6/2012 R. Covarelli
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