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LHCb at Summer Conferences

* Main LHCb results on B°, B, physics (CPV and NP searches)
which surpass previous results obtained at Tevatron, provide
new best world measurements ...and are all compatible with
SM expectations: (all with Italian contributions)

— BR(By 2 uu) (EPS) LNF, Firenze
— A F BOOK*uu (EPS) Romal
— Ag, inBy2hh (EPS) Bologna

— B, mixing phase ¢, (LP) Milano,Ferrara



LHCb at Summer Conferences

* And also:
— Observation of ADS modes towards a y measurement (EPS)
— World best Am_, measurements (LP)

— BR(B,~D.K) world best (LP)

— B> TPA (LP)

— Charm mixing&CPV: y., and A (EPS/LP)

— Excited B** states (LP) Bari, Milano
— BR B*=2>ppk* (PIC) Genova

— BRBOVy (LP)

....... and more, including EW, up to about 30 new CONF notes



SUMMER - CONFERENCE for notes OUT

* LHCb-CONF-2011-054 Measurement of the Charm Mixing Parameter yCP in Two-Body Charm
Decays

* LHCb-CONF-2011-047 Search for the rare decay BsO—->u+pu at the LHC with the CMS and LHCb
experiments. Combination of LHC results of the search for Bs= pu+p- decays

e LHCB-CONF-2011-046 Measurement of the CP Violation Parameter Al in Two-Body Charm Decays
* LHCb-CONF-2011-043 Inclusive X(3872) production in pp collisions at s=7 TeV
* LHCb-CONF-2011-041 ZZ cross-section measurement at s=sqrt{s}=7 TeV using the channel Z->tt

* LHCb-CONF-2011-039 Updated measurements of WW and ZZ production at sqrt{s} = 7 TeV with
the LHCb experiment

* LHCb-CONF-2011-038 Angular analysis of BO—> K*x0Opu+p—
* LHCb-CONF-2011-037 Search for the rare decays B(s)0->p+p— with 300 pb-1/7{-1} at LHCb

* LHCb-CONF-2011-035 Analysis of B"s0->J/{ (rn+n- and K+K-) and the first observation of
1/ Pf2'(1525)
* LHCb-CONF-2011-034 Average f_s/f_d b-hadron production fraction for 7TeV pp collisions

* LHCb-CONF-2011-031 A measurement of the ratio of branching fractions: B(Bx->DKz+)/B(Bt->Drnt)
for D> Kmn, KKKK, Krtrere and KSOmn

* LHCb-CONF-2011-030 Measurement of the Ratio of Branching Fractions B(Bx->J/ynt)/B(Bt->J/PK
+ at s=7 TeV with the LHCb Detector

e LHCb-CONF-2011-029 Time integrated ratio of wrong-sign to right-sign DO->Kn decays in 2010 data
at LHCb



SUMMER - CONFERENCE notes DRAFT

e LHCB-CONF-2011-057 Measurement of the relative and absolute branching fractions of the
decays Bs0->Ds¥K+ and Bs0->Ds-m+

* LHCB-CONF-2011-051 Measurement of s in Bs0->J/{f0(980)

 LHCB-CONF-2011-049 Tagged time-dependent angular analysis of Bs=>J/{ ¢ decays with
337 pb-1 at LHCb

 LHCB-CONF-2011-048 Measurement of the BsO->J/JKS Branching Fraction
 LHCB-CONF-2011-045 Search for X(4140 in B+->J/{ @K+

e LHCB-CONF-2011-042 Charmless charged two-body B decays at LHCb with 2011 data
* LHCB-CONF-2011-040 First observation of Bc+->J/{ m+m-m+

e LHCB-CONF-2011-036 Studies of beauty baryons decaying to DOpmn- and DOpK-

* LHCB-CONF-2011-033 Measurement of the Bt cross-section at LHCb
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B,2uu

® Very rare in the SM due to GIM &

helicity suppression:

®  Brsu(Bs—up) = (3.2£0.2) x 10

® |Large sensitivity to NP, eg:

a BTMSSM(Bq b 4 £+€_) oC

CDF recently reported a hint cf signal:

p-value background + SM Br: 1.9%

Breor (Bs— ) = 1.8+11 g9 x 10-8

n
i s

M2M2tan® 3
M4

arX1v:1107 2304v] [hep-ex] 12 Jul 2011
] 070<v, <00 | QUF <v, cOWY |0007 v <008 . >ams [

CDF
sockground | By—ep'y’
Wil BW58 | ~-

| I U I U I O SN NN NN SN N N NN S AN N A 0 S A SN0 GO0 0

231 N SRS N SNTRN N sNT s N sy

m,, (MeV/c?)



LHCb-CONF-201 1-037

B,>up @LHCb 5%

Analysis of 300/pb using LHCb
invariant mass & Boosted ;ff:lrvnarv

Decision Tree combining 9

topological & kinematical
observables

® BDT calibrated on ll;:-'ecl:i?nina'y
B—h*h- (signal),
sidebands (background)

¢ Mass resolution

obtained by %
interpolation between g
J@—= pp, Y(IS)= py, 8
shape verified using
B%— K1, Bs— KK
Normalization using ) (MOVI)

B*—)J/WK*, B: = J/pd,
B?— K1T,and LHCDb result
for fs/fy




B, uu LHCb limit
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e Expected Limit: <1.5 x 108 @ 95%CL
® p-value background only: 14%

e Br(Bs—up) < 1.6x108@ 95% CL

LHCb-CONF-2011-037

I- combined with 2010:<1.5 x 10 @ 95% CLI




CMS

thisis
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CMS-BPH-11-002

B.—~>uu LHCb+CMS combined
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B2>K*up @LHCb

Select events using a Boosted Decision Tree

Veto J/AP and P(2S) regions

Weight events according to €'

as a function of (6,,¢,6k.q?)
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0.00 < q* <2.00 GeV3/c* 2.00 < q* < 4.30 GeV/c*
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BO — K*p*y-at LHCh

Theory mmBinned theory  Theory predictions from C.Bobeth ef al., arXiv:1105.0376v2
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e Systematic uncertainties small, and generally statistics limited
e Data in excellent agreement with SM predictions at current level of precision.

e Next: add other observables such as A1, sensitive to RH currents
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CPV in B, mixing from B.=2J/y ¢

CDF Run Il Preliminary L=521b"
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LHCb: Bs—)/Y® - Flavour Tagging "

proton ~ "
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LHCb-CONF-2011-49

B;— /P : fit projections

N=8276+96
L=337pb"!

Projections very well
described

Events /0.13 ps

<

Goodness of fit using
point-to-point dissimilarity
test statistic®)

® p-value:0.44

Events / 0.1

(*) see eg. M. Williams, JINST 5 (2010) P0OS004

[arXiv:1006.3019 [hep-ex]]
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—»J/q)(p Al < vs. d) Standard Model

(Lenz, Nierste: arXiv:1102.4274)
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BS_’ J/ \-I)fO Preliminary

V& =7 TeV Data
<} Ihp

L = 378 pb"!
— b
0
Bs{ — W
S S
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fo(980) is a scalar with an ss component

BY— /YKTT

By

BT REEANWE T W R W

But decays predominantly into TT*TT-

The p(980) signal region looks pure scalar — = e

purely CP odd — no angular analysis required mG*p ') (MeV)
Simultaneous fit to both samples:

e e e e e o ILJNLE i e e e e s e e e

WELHCD s = -0.4410.44+0.02
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LHCAn
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s = 0.03 + 0.16 + 0.07 rad ary

%

With present statistics, no evidence
for deviation from the SM.
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“Artists impression of overlay”
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B, mixing in B.2>D,” =t

)
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Total of 3 samples: ~9200 events
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Amg = 17.725 + 0.041(stat) + 0.025(syst) ps—* (OST+SST)rk

CDF, 1fbl: Am, =17.77+0.10 (stat.) 4 0.07 (syst.) ps



The RICHness of ‘B—hh’ (h=n,K,p)

Two-body charmless B decays are central goal of LHCb physics. Significant
contribution of Penguin diagrams provides entry point for New Physics

Rely on good performance of trigger and RICH
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A closer look at B4 ;—Kmn: direct CPV

The ultimate goal is to perform time dependent study, particularly of B.—KK: this
will enable New Physics sensitive measurement of y [e.g. Fleischer, PLB 459 (1999)306]
First step: look for direct CPV in flavour specific final states [LHCb-CONF-2011-042]:
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- Focus on B?—Kax - here, significant CPV well established
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Acp(B" — K*tn7) = —0.088 4+ 0.011(stat) & 0.008(syst)
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Acp(BY — 7t K~) = 0.27 £ 0.08(stat) £ 0.02(syst)

Existing world average:

.4(:;7(80 — K"X-) - —O%Bfgﬁ}f

Most precise single *
measurement and first
50 observation of CPV

at a hadron machine !

CDF result:
Acp(B:' —ntK7)=039+0.17

Firstevidence of \*/\/
CPV in B, decays |



+ b - " s
Search for B.—n"n > << g <

Possible contribution of suppressed diagrams, e.g. the
penguin annihilation, complicates extraction of weak phase info from B—hh decays.

To learn more, look for decays where only suppressed amplitudes contribute,
for example Bs—xn*w. Deploy tight selection:

& 400 -~ 8
v L : )
> >
0 - LHCb 70} LHCb ™
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S 300 =7 TeV Data g 6o’ V=7 TeV Data 2.
2 260 2 50 0
; £ O
@ 200 & a0 T
180) g S
- . . 30 ar
4 zoom in on this... My 3
100 20
2 4
50 sot L
E——— e - . . - o on o | - ! 4 4 =1
5 51 5.2 53 5 4 55 56 5 7 5.8 05 51 52 53 54 5 3 8

x* Invariant mass (GeV/c?)

on Invarlanl mass (Gowc

Signal observed with 5.20 significance — this is a first observation ~J
BR(B? — min ) = (0987075 (stat) £ 0.11(syst)) x 10°°
Consistent with CDF preliminary result: 0.57 £ 0.15 % 0.10 x 10% (cDF-note-10498]

LHC Heavy Flavour Physics
27/7/11 EPS 2011, Grenoble 49



Towards a precise Yy measurement

Cleanest way to v via the interference between B*—>D°K*, B*>D°K* in decays with final
states common to D barD°

‘ Evidence for suppressed L5
today!
B- »(K*m)K-
AD S mOde "g LHCb Preliminary
=
. o . . . 2 15
Signal seen with 4.0 significance, & hint of 2
i i i < 10
asymmetry, consistent with previous results P
= F g S
:f LHCY Prelimmary TR e e
< 2 25 0 500 seon
=8 343 pbt } ’ m(B) (MeV/c’)
_ % 20 B* »(K-m*)K*
“_ B 15 Bi — (K; 'ITi )Kt "Q LHCbD Prelimmnary
o x 3 15+ 343 po?
- =
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C = 10
5 i * g
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071 i r'[‘;‘i-"l e +4 " ’f.?ﬁ[ﬂ_;}.l iy ..L i 10 -
5100 5200 5300 5400 5500 5600 5700" - 0 3500 N
=(B) MeVic*2) m(B) (MeV/c?)
Ratio to favoured mode: Asymmetry:
RUE. = (1.66£0.39 £0.24) x 1072 ARB. = —0.39+£0.17£0.02
World Average World Average :
(withoutLHCb) 1603 (withoutLHCp) ~ 028 £0.21
LHC Heavy Flavous Physics

27/7/11 EPS 2011, Grenoble 20



LHCb-CONF-2011-053

Excited B Spectroscop
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CPV in charm

S zlm BO.M
> I crvalowed || g No mixing point excluded
? 0. at 10.20 by combination
20t of several measurements.
% But no single experiment
-20- . .
; My — e o . , with 50 evidence.
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] T | N r
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Two variables for mixing and CPV study:
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Y cos ¢ — rsing

New measurements of y, and A at LHCb with 2010 data y



new

Measurement of Ay at LHCDb today!

Search for non-zero value of Ar is p ,(50 N ' K*)— ,(DO S K- K*)
one of r_nost_lmportant ways .to search r= f(l—)o S K‘K*)+ r(D“ > K‘K*)
of CP-violation in charm mixing

Preliminary A- measurement now available from LHCb using 28 pb-! of 2010 data,
using D*—D%m, D°—K*K" decays S

2 Fowes
. L E [ Preliminary h-
Two main challenges in time- wp W20 O he
dependent charm studies at LHC: : =~ D°
. -, oF S O production
« Understand ‘pollution’to prompt g ¢} e P vertex
charm sample coming from B—-DX ,'r e
» Understand lifetime trigger acceptance ,,, - - 3 A
InG(IP )
£ :
-1 - . . _l
b ; Preliminary result: 28+3 pb

Ar=(-0.59 £0.59 *0.21) x 10?2

c.f. world average: 0.12 £ 0.25
Recall this with only fraction of 2010 data...
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1 2 3

4 5
Proper Time [ps]

Obtained event-by-event in data |

Yyop = (5.5 £ 6.3 £ 4.14,4) x 1073

Ar = (0.1£3.0£1.5) x 1073
yop = (11.6 £2.241.8) x 1073

BaBar:



Time-integrated CP Asymmetry
in D92t , DO KK

Search for direct CPV. Use D**=>D%rt* tagged events and difference between two

decay channels to cancel effects of detector and production asymmetries:

AAp = Agp (KHKT) = Acp(1tT) = AW (KHK) — A ()

D° — wto—

D% - K+tK—

LHCb
Preliminary
\& =7 TeV Datn

37 pbt!

+mDoF: 0.98

o

2.006 2.008 2.01 2.012 2.014 2.016 2.018

2,006 2.008 2.01 2.012 2.014_2.016 2.018

m(aam)-m{xx)+m(D") __(GeV) m(KKx)-m(KK)+m(D)__ (GeV)
L R L FTA T Pttt
3 2.006 2.008 201 2012 2014 2016 2.018 -3 K X . . X X 018

LHCb preliminary

AA = (-0.28 + 0.70 + 0.25)%

Will soon be updated with ~300 pb-1.

28



36 pb!

Events/10 MeV/c?

Relative BR for B*2>ppK?

.-IlH'Ci)' nm'-z'zs;u”: % e T e T e T e
ool Prefiminary :;’:f::ﬁ?‘-_ 2 25 kﬂrelcizuinary aad
a4 (=] NIYy) =483+ 74
C . ’ § - Mo =343477
MJY)=3005 + 1.3
40— . 5 M) = 2076 + 6
: i
3100 35200 mM(pp‘Ks)‘&Vlc’) 3&»0‘&‘”(’%‘”
Mode BR earlier
LHCb [1079] meas. [107°]
J/Y - 2.24+0.1
ALL 10.2+1.3+1.0+05 | 10.767 533 £0.70
Mpp < 2.85 | 4.87 +£0.91 £+ 0.54 £+ 0.222 5.124+0.31
e 1.57 +£0.43 £ 0.15 £+ 0.07 1.54 +0.16

Results compatible with measured values at the B-factories.




LHCb-CONF-2011-036

New measurements with b-baryons new

today!

Interesting to look for the decay A,—D%K, as it is a potentially powerful mode for
measuring CKM angle y. First step is to reconstruct normalisation mode A\,—D%mn

D% DOpK-
:300........ - 0—ry—rrr—7—Tr
) © LHCbh EZ3 Al D°pre signal 1) 8o LHCb 23 A2 DK’ signal
> 250k Preliminary (D Low-mass A] backgr. > Preliminary E3 = D°pK signal
g VBT TeV Daa £ Random backgr. g 70F V=7 Tevata /| 7\34 D’pr backgr.
P o ; D Low-mass A] backgr.
« 200 ;] L,.= 333pb” - 60 4 X Random backgr. Ab — D°pK
2 150 2 K
5 g “
> LI >
100 30 —

& @ =0,—D%K

50 20

(RS, 10 N
G“ L RRRTRRRFARRRFRNNY RIEEE i o -1 EVARNY HRARTRUINY MR SR
5400 5600 5800 6000 5400 5600 5800 6000
M(Ap—D"pr) (MeV/c?) M(D°pK’) (MeVic?)
A,—DPpK observed for first B(A, = D°PK™) _ 119 4 0.010+001
time with significance of 6.306  B(A) — DVpr—) T oM
Measure relative production rate x BR:
LHC Heavy Flavons Physics
27/7/11 EP5 2011, Grenoble

fy—zp * B(E) — D°pK")

: - =020+0.12+0.08
fy—ap X B(A) — DpK-)

Measure mass relative to A,

m(Z)) = m(A})) = (181.8 £ 5.5 £ 0.5) MeV/e?



