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« LHCb and LHC
 Detector performance

 QCD measurements
— Strangeness production, baryon number transport
— Charm and beauty production
— Exclusive dimuon production

 Examples of CP and New Physics results
* Summary



e The LHCb goals il

LHCDb is a dedicated experiment to study flavour physics
at the LHC

* Search for New Physics in quantum loop processes

» CP violation and rare decays allowing to probe beyond the LHC energy frontier

B decay vertices:
a few tracks

Primary vertex:
Detector requirements many tracks ~50 l<_ 10 mm

_>l )
-  Efficient trigger for both leptonic and
hadronic final states 0y === N\
o

. Excellent vertex finding and tracking efficiency - /

- Outstanding particle identification %
v

LHCb good to study the QCD as well DO®

(focus on QCD results in this talk) K/ separation




The spectrometer

Unique, fully equipped coverage in the rapidity region 1.9 <n <4.9
Only LHC experiment that can study in the high n low p;region
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Subsystems

Tracking Stations | Y

CALO | RICH2
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High-Level Trigger

Exclusive selections

2 kHz N

Trigger dedicated to b physics however it is flexible and can be tuned according
to particular physics studies
LHC lumi changed 5 orders of magnitude in 200 days

First collisions at low lumi with minimal trigger (minimum bias or micro bias trigger) suitable

for QCD measurements
At intermediate lumi gradually switching HLT1 and then HLT2 (charm physics, low LO E; cut)

At high lumi special trigger lines added to allow for non-b physics (like CEP pu, Z— up, etc.)
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Physics reach vs luminosity

Ks production
| cross-section

hysics reach vs integrated luminosit

.mii: A%/A%and A%/ K, ratios
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LHC and LHCb
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» Excellent performance of LHC and LHCb
« Recorded 38 pb'in 2010, 10" bb-pairs produced
 Flexible trigger, adjusted to LHC lumi and physics goals
« Data samples used in various studies

« 6.8 ub~1 at 900 GeV collected in 2009 with Minimum Bias trigger: requires activity in the
calorimeter

« 0.3nb™"at 900 GeV in 2010 collected with Minimum Bias trigger: requires 1 track in the VELO.
« 14 nb™"at 7 TeV in 2010 collected with Minimum Bias trigger: requires 1 track in the VELO
« 37.7 pb'at 7 TeV collected in 2010.



VELQO performance

open
Ty "
_[R) |
N 2
\. P
closed
-~ e
_,/ \\
P 5l
e m
K N ’('
Nee
IH
» two retractable halves
» 21 modules with R and @ sensors 2/ T

Macro movements ~cm
Micro precision ~um
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single hit resolution

primary vertex resolution
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Particle Ildentification

RICH PID close to MC expectations across full momentum range
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Clean reconstruction of hadronic decays
critical to many of following physics results
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LHCD
N

ﬁ B-hadron masses — detector quality test

ey analysis element: N\ Bf— J/uK 5279.27 +0.11 (stat) £0.19 (syst) MeV /c?
Momentum calibration B — J/yK*®  5279.54 +0.15 (stat) £0.15 (syst) MeV/c?
B field B® — J/yK?  5279.61 £0.29 (stat) & 0.20 (syst) MeV/c?
Magnet up/down, alignment BY — J/v¢ 5366.60 +0.28 (stat) & 0.21 (syst) MeV /¢

Ay — J/A 5619.48 -+ 0.70 (stat) -+ 0.19 (syst) MeV /e?
/ Bf — J/ym™ 6268.0 +4.1 (stat) £0.5 (syst) MeV/c?

& Masses and mass differences in J/yX

%) .
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QCD measurements - motivation

Full calculation of collision and hadronization process is not possible, only
phenomenological models are available.

Many different generators can be used to reproduce experimental data.
Each generator can use one or more mechanisms to model the interaction

Studies of proton-proton collision at the LHC can help in selecting or tuning
models.

Good description of the underlying event fundamental for the whole LHCb
physics programme.

Models tuned for central rapidity. Already many different generators give different
predictions at LHC energies, which diverge at the rapidities covered by LHCDb

Interesting physics in new energy range
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Strangeness production

« Strangeness probes soft hadronic interactions (Aqcp ~ my)
— Fragmentation

— Soft non-perturbative production (suppressed but occurs)
— Input to QCD models and MC tuning

* Analysis of Ks production

_ | Phys. Lett. B 693 (2010) 69
- 7ub" @0.9TeVin 2009 arXiv:1008.3105v2

— Minimum bias trigger: activity in calorimeters
— Reconstruction of K.—m* 1, loose criteria

downstream tracks long tracks
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Luminosity determination

Novel absolute direct luminosity measurement from beam
profiles, beam gas interaction and beam current

beam gas o beam crossing
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Comparison of K, production

measurements
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Particle production ratios

Barion number transport

16



~ A selection
4

 Track selection: hits in VELO and in stations downstrem
the magnet.

LHCD

* Fisher discriminant based on impact parameter of p and 1r
(large) and A (small).
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Events/(0.15GeV/c)
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Efficiencies are estimated from Monte Carlo

A Transverse Momentum (GeV/c)

Re-weighting procedure introduced to remove biases

Uncorrected p; spectra are harder than predicted by LHCb Monte Carlo

18



Baryon number transport - A/A

.
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number transport p/p
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« Baryon number transport hig_her than expécted at 900 GeV. Consistent with the A/A ratio resullt.
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« Ratios become flatter as expected from models.
« Better agreement with Monte Carlo than at 900 GeV.
«  Consistent with 7\/A\ ratio result.
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Baryon number transport p/p

=» ratio as a function of the rapidity difference to the beam
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Baryon/meson suppression significantly lower than predicted by models
— Forward region not well described by models
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Open charm production
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Selection strategy (reduce b—<c)
— Short proper time

— Good secondary vertex

DY DY — K—nt,

DY DY — K 7nrn™,

D*+: D*t — g+ DY (K —7t),
Dt — ¢(K-K*)r+ or D — ¢(K K
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o
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1.8 nb-1 taken in 2010 at 7 TeV with minimum bias trigger

LHCb-CONF-2010-013
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Open charm production

»
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BAK et al. - B.A. Kniehl, G. Kramer, |. Schienbein, and H. Spiesberger, private comunication
MC et al. - M. Cacciari, S. Frixione, M. Mangano, P. Nason, and G. Ridolfi, private comunication
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Quarkonia production - J/w and Y

* The production mechanism in pp collisions still unclear

« Several models developed
— Color singlet(CSM)
* Undershoots the data, no polarisation prediction

— CSM extendend to color octet (COM) mechanisms
» Better agreement for cross-section,
» predicts TRANSVERSE polarisation,
* not confirmed by experiments

— NLO CSM

» describes cross-section
 allows LONGITUDINAL polarisation!
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o JIw—utu estimated from a fit to

Dedicated muon and dimuon
triggers+ offline selection.

the J/w invariant mass.

* Fraction of J/y from b extracted
from pseudo-proper time (t,) fit
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Prompt J/p production - comparison with
theoretical models

»
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 LHCb results for J/y not-polarized.

* Theoretical predictions
— Direct production— upper plots. Prompt (direct+feed-down from %, etc.) bottom plots.
— Direct =0.7 * prompt

J.-P. Lansberg

[Eur. Phys.
J. C61(2009) 693

R. Vogt
Phys. Rep.
462 (2008) 125

c(prompt J /v, p, <14 GeV/e,2.0< 3y <4.5)=10.52+£0.04£1.4075" ub
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Efficiency corrected fitted (u*u-), yields ﬁuv
in bins of (u*u-), invariant mass (signal ——1.;_:593
shape fixed from inclusive J/y sample). i

fe =T Tek
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- LHCH Preliminary

7%3\ JE_? I
a / -Signal: E
. / Double-sided

Crystal Ball. 7

The measured cross-section in the fiducial
region is model independent:

— 5.6 +1.1 5 1.2, ND
LO QCD estimate (arXiv:1101.5581[hep-ph])

— With initial state gluon radiation (ISR): 4.34 nb
— Without ISR: 4.15 nb

JE=T7TeV
r-!_: =452 |||| !

e Data
— Theory

——7
LHCH Prelunimary

LHCb-CONF-2011-009
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Production of Y(1S)

Observation of Y(1S), Y(2S) and Y(3S) in Y—pu*y-

_Crosg—section frpm number of observed events extracted from
invariant mass fit
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Y (1S) production — comparison with theory

« Large systematic effect on efficiency due to unknown Y(1S)
polarization

« Comparison do/dp+ in good agreement with Theory (LO model
only direct Y(13)).

c(0< p, <15GeV/e,2<y<4.5)=1083%0.7

+30.9
stat ~22-8

nb

sy's

. LHCE data (2.0<y<4.5) +— LHCb data (2.0<y=4.5)

i LHCE data (2.0=y=4.3)

direct NLD CSM (2<y=4.5)
- direct HHLO® CSM [2cy<d.5)

direct LO NRQCD (2<y<4.9) prompt HLO NRQCD (2<y=4.5)
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do(pp—T1(1S)X)dp_[nb/(GeVic)]
._+_.
&
._+.
do(pp—(1S)X)dp_ [nb/(GeV/c)]

do(pp—T (1S)X)dp_

J‘L= 324 pb’

i jL:z:-tpb‘ ! J1L=32-4pb1
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B." is the lightest heavy quark meson. Its mass, lifetime and production can be used to constrain QCD

calculation.
Use B." — Jigmr+ and BT — JiyK+ _ OB BR(B; > Jlyx™)  N(B: > J Iyr™) e,
BR of B.* not known, measure 6*BR “ G(B*)xBR(B* > J/yK*) &<, N(B* > J/yK*)

----- Signal shape: Gaussian.
Combinatorial Background shape: exponential.

— Cabibbo suppressed B* = J/w 1* shape: double Crystal Ball.
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w)ﬂ,:a LHCb measured in fudical region

BCVEGPY hep-ph/0604238
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b production cross-section o(pp—bbX)
* b — D%pv,

« b — J/YX
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LHCD

»

Vertex D°(—Km) with right-sign u, cut on Impact Parameter (IP) of 1 then

distinguish prompt D° and D° from B using IP of D° Dfromb  FS
Two independent samples used: 3nb taken v B~ 'é-\_
: : : . P N <]
with unbiased trigger, and 12nb requiring ———= S
single muon trigger ) |
IP D° (NO p requirement) IP of D° (p required)
L L DL DL L 50 L L ! | I L | ! ! ' 1 ' ! !
| LHCb
e ~3 nb! @ 40f LHCD 7.7\ ~12 nb
_ =) D from b 1Y
— 800 7 -
= | Fake D @ 30
3z : ake = Prompt D .
& 800 jPIOIllp’[ D subtracted o 20 P ." Fake D
TR 1 ’
i D from b 10 ]
200 .
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L] _-j |||ll"f" l.ll‘ 1 1“"1!- 1
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6 a4 2 o In(IP/mm)
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>

# of detected D%~ and D%« events

Use: HpX) = v
a(pp = HpR) = 777~ efficiency x B(b — DX —v)B(DY — K—m+)

50
# Theory I Nason, Dawson &Ellis (MCFM)
40 -
0\’"‘ A Theory Il Nason, Frixione, Dominant systematics
Mangano & Ridolfi (FONLL) )
gg 30+ } Source Size
N 20 Tracking efficiency 10%
(nb) .
theory Luminosity 10%
101 error
Branching/frag. fractions | 8%
0 —— N

2 3 4

5 —_— b
For2<n<6 (measured): O(pp—bbX)=(75.3+5.4+13.0)pub
(stat) (syst)

Extrapolate to 4m (using Pythia): g(pp_>bE)() = (284 + 20 + 49) I-lb

Using TeVatron (instead of LEP) = _
fragmentation fractions gives: o(pp—>bbX) = (338 £ 24 + 58) pb
(increase of 19%)

Published in Phys. Lett. B 694, 209 (2010)
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LHCD

.

10’ ;"Lﬁc'b | »s<v<30 | Reconstruct J/Y—py, using both single
10* = 3<pp<d4GeViel muon and dimuon triggers
e PrOmPTI/UL /g from b Fit to pseudo-proper time,

1.=(z,, —2Zpy)xM,,,/ p. in bins of prand y

J/p candidates per 0.1 ps

102;— =
0k Dominant systematics:
] Size
¥ Source 5.2pb!
10! Tracking efficiency 8% used
-5 0 5
i lps] Luminosity 10%
% ;Ff;;‘_b\ — & THCh J/yfrom b (20<v <45 7 B.R.(b_).]/,’b)() 9%
) ¥ -H«:;r\\ FONLL (2.0 <y <4.3)
1‘—2 L E." \_{\%\t}_\ Cacciari. Nason. Frixicne, E
— H ’ Manzano. Ridolfi
S| W, e e o(pp—>bbX) = (288 + 4 + 48) ub
ME = F\._'\\ =
< ”5 <, wit ragmentation fractions, 2% change when
s “‘&;t_\ (with LEP f ion fractions, 2% ch h
I L, using TeVatron fractions is included in syst. error)
1= H""Q’:“x _f ]
=7 Tev 2z, 1 Submitted to Eur. Phys. J C
D T T Preprint: hep-ex/1103.0423
p_[GeVfc] (also prompt 1/ cross section)
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Central exclusive production of y*u-
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Exclusive processes

* Exclusive Jw— utu and @(2S)— utur
— photon-pomeron fusion

— Starlight: Models diphoton and photon pomeron fusion (S.R.Klein and
J.Nystrand, Phys. Rev. Lett. 92 (2004) 142003).

* Exclusive y, — u'uy

— double pomeron exchange
— SuperChiC: MC for central exclusive production

- (L.A. Har;and-Lang, V.A. Khoze, M.G. Ryskin, W.J. Stirling, arXiv:0909.4748
[hep-ph].).

 Exclusive yy — utu

— Produced by yy fusion
— LPAIR: Models EM production of lepton pairs

— (A.G.Shamov and V.l.Telnov, NIM A 494 (2002) 51).

Elastic Signal Inelastic background
* Both protons remain intact * Proton(s) dissociation
« Rapidity gaps « Smaller rapidity gaps
* py of central object small * p; of central object higher that fo signal
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Exclusive trigger selection

Dedicated trigger lines

— low track multiplicity (SPD hits < 20)

— Presence of u*u- with low dimuon pyor high invariant mass

— Effective int Lumi ~ 3 pb™! out of 36 pb-'

Use VELO Backward Tracking to identify Rapidity gaps (2 units of rapidity)
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10

|

20
Number of Forward Tracks

0

Clear peak at 2 Forward Tracks when rapidity gap requested

Candidates for Exclusive production
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Exclusive y*u invariant mass

u*u-mass spectrum for events passing trigger
+ no backward tracks + 2 forward fracks

LHCb
Preliminary

Preliminary
/S =7 TeV Data

VS =7 TeV Data 1

Number of Events
Number of Events

3
DiMuonMass (GeV) DiMuonMass (GeV)

Exclusive J/y, w(2S), yy — u*u candidates clearly seen
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* Inelastic Background Pt Shape obtained from Data (no backward tracks, no photons
and >2 Forward Tracks)

. Pt Shape taken from Starlight MC and full LHCb simulation

® 2010 Data
) Background from 2010 Data
Slgnal from Starlight MC

LHCb

Preliminary
VS =7 TeV Data

Number of events per 100 MeV

0 1 2 3 4 5
DiMuon Pt (GeV)

* For |Psi Pt <900 MeV the Inelastic Background is estimated to be 20 +/- 3%
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Mass distributions

* Non Resonant backgrounds from DiPhoton DiMuons or Misldentified Pions and Kaons

:; 20 T T T T T T T = E 250:_ T T T T T T T T T _: E T T T T
= F LHCb ’ = L ]
18 = L LHCb . 10?*=  LHCb
2 - - L - E
™16 PE?TT:‘;" v = & 200 Preliminary "”"I" 4 s = Preliminary
Y i = & [ JUs=7TeVDam 38 [ Us=7TevDam
2 1f = 2 as0f 3 10p JIgp
S 10F 2 ¢ 12 E :
w E = L - ] w
B:— = 100 — 1 .
6F = C ] 1 I
4:__ l + _; 50_ __ - s - CEY | B T .
2] = C ] l
ok ) ki il A il Nl i £ 0 =
3.4 3.6 3.8 : 2.8 3 3.2 2.8 3 3.2
DIMuon Mass (GeV) DIMucn Mass (GeV) DIMuon Mass (GeV)

* 40 Events between 3.615 and 3.745 GeV (Non Resonant Background = 16%)
* 1468 Events between 3.035 and 3.165 GeV (Non Resonant Background = 0.8%)
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* Shapes for ChiCO, ChiCl and taken from SuperChiC MC + Full LHCb simulation

* Shape for taken from Starlight MC + full LHCb simulation

Number of events per 20 MeV

® 2010 Data
1 " " " ] ChIC0 from SuperChIC MC
® ChIC1 from SuperChIC MC
50 ChIC2 from SuperChIC MC
ChIC from Psl’ Starlight MC
swof LHCb
Preliminary Offline selection
\/S =7 TeV Data Mass within 65 MeV of PDG value
30
No backward tracks
2 forward tracks + 1 y
20 pr(up)< 900 MeV
10
0 + - i el
3.2 3.4 3.8

3.6
ChiC Mass (GeV)

* Ratio of ChiCO :ChiCl : ChiC2is | :2.2 +/- 0.8 :3.9 +/-1.1
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Number of events per 100 MeV

Offline selection

M, >2.5GeV

Cut out Jy, w(2S) area

No backward tracks, no photons
pr(Mp)< 100 MeV

* Inelastic Background Pt Shape obtained from Data (no backward tracks, no photons
and >2 Forward Tracks)

. Pt Shape taken from LPAIR MC and full LHCb simulation

50 ——r—r—7—T—T—1—7—1— @ 2010 Data
® Background from 2010 Data
® Slgnal from LPAIR MC

40

LHCb

Preliminary
V/$ = 7 TeV Data

30

20

0 0.2 0.4 0.6 0.8
DiMuon Pt (GeV)

¢ For DiMuon Pt < 100 MeV there is a Signal Purity of 97 +/- |%

Background considered

Double Pomeron Exchange
Generated with POMWIG

YY process
Generated with LPAIR
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Cross-sections

Experimental Results Theory Predictions

Jg > ptu-: 474 +/- 103 pb ey 292 pb (Starlight) 330 pb (SuperChic)
330 pb (Motyka&Watt) 710 pb (Schafer&Szczurek)

g’ -> ptu- 12.2 +/- 3.2 pp = 6.1 pb (Starlight) 17 pb (Schafer&Szczurek)
Xo -> u*pU-Y: 9.3 +/-45pb ——> 14 pb (SuperChic)

X, > p*pY: 164 +/-7.1 pp —> 10 pb (SuperChic)

X, > p*p-Y: 28 +/- 123 pb —> 3 pb (SuperChic)

YY -> ptp- 67 +/- 19 pp —> 42 pb (LPAIR)

* Large Theoretica uncertainties (Except DiPhoton DiMuon prediction, uncertainty ~ 1%)

« Predictions contain Rescattering Corrections (Extra strong Interaction between protons alters
cross-section by ~20%)

* Results are consistent with predictions
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Examples CP and New Physics results
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ofe Direct CP violation in B, K- %

. '!roduction asymmetry
— Controlled from B*>Jmwk: (A-=-0.024+0.016).
« Detector asymmetry

— Magnet up/down with p* and Do > K (A,=-0.004+0.004)
AQP{BD — K+?r_} = —0.074 4+ 0.033 = 0.008 HFAG average:

Acp(BY — 77 K7) = 0.15 £ 0.19 £ 0.02 Acp(B® — K*tn~) = —0.008 4301
Acp(B? — = ]: A0 £+ 0.19 = 0.02. Acp(B® — 7t K~) = 0.3940.17

g
2

¥ Lasof
o C = u
G anal - o WHCb &8 F LHCb
Eam:-: Preliminary g 3o Preliminary
=P W=7 TeV Data S onal
s F i F
- t
W @ F
150F 1501
100 100F

! -3 '_"Jl-.ﬁ |_| L1 1 *ll - FEPE Y 1 PR T | - — 1 1 m i M o
8 5 51 52 53 54 35 56 57 58 Jg 5552 53 84 55 5ET5T 5s 47
K'r invarkant mass (Gevic’) K =*invariant mass (GeVic’)




New Physics in Bg y—p -
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»

* By, — ppthe super rare loop decay. In Standard Model:
— BBy— pp)=(0.10£0.01)x107
— BB,»> ppn)=3.2+0.2)x10"

» Sensitive to New Physics

— can be strongly enhanced in SUSY with scalar Higgs exchange
however lower rate predicted with some models

— sensitive probe for MSSM with large tan3: B(Bg—u*y) ~ tanf ¢/ M,*

- MSSM K
+NP? H%/A°
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B, vy et

»

Soft selection:

(pairs of opposite charged muons with high quality tracks, making a common vertex very displaced
with respect to the PV and M, in the range [4769-5969] MeV/c?)

1) Keeps high efficiency for signals:
INisEI SOl B (B,)2> pp events expected (if BR=BR(SM)): 0.3 (0.04)

3) Rejects most of the background
- ~ 3000 background events
in the large mass range
[4769-5969] MeV/c?
~ 300 background events in
the signal windows

M(B; )+ 60 MeV

Events / ( 12 MeV/c?)

L

Blinded region

Signal regions

S
P M, (MeviR)

blinded up to the analysis end



> reduce 1t by using
variables related to the

“geometry” of the event:
(vertex, pointing, u IPS, lifetime,
mu-isolation) + p of the B

Geometrical Likelihood (MC)

e

=]

@
TTTTTY

fractio
T

€p:
pepid?

In

n(¢ ents
=

004,

put Variables

fraction of events
=]

Y- ) SRR RRREE ERRNE ERRRE REEE
=]

nhmlm.l....\‘.,” “

isolatio

=

Sa

to the GL

0.1

fraction of event:
=
8

=
8III TTT

fraction of events

Variables are decorrelated and a
Multi Variate Variable 1s built:

—> flat for signal

—> peaked at zero for background

Our main background is combinatorial background from two real muons:

91



Look inside the box....

114

TIIlIT[I]l:III[TTIIITT]IIIIT]TIII

i LHCb

.Illl‘l

B_ search window

>

0

4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 G400

. . M(u*,1) (MeV/c?)
1) count the events in the 4 GL bins and 6 mass bins,

2) compare observed events with the expected number
of signal and background events

-1
LHCb 38 pb Already now competitive to worlds best limit
BR(B,—p+p) < 4.3 (5.6) 108 @ 90 (95% CL) (not published, CDF 3.7 fb'1):
BR(B,—u ) < 3.6 (4.3) 108 @ 90 (95% CL)
BR(B>utu) <1.2 (1.5) 10 @ 90 (95% CL) BR(B°> ) < 0.76 (0.91) 108 @ 90 (95% CL)

Physics Letters B 699 (2011) 330-340. 52




B.~> pp: LHCD reach in 2011 LHCD

BS uu exclusmn @ 95% CL

100 4— :
] ! ‘ ! ! N 95% CL exclusuon

»

6x1 0'8 (today) | |

2x10-8 (summer2011) _
N 1x10-8 (automn2011)
~ ;x10'9 (end20117)

37 pb! 500 pb 1

0.0 0.2 04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

With the data collected in 2011 we will be able to explore the very

interesting region of BR~ 10-8 and below
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o™
[2)
> Preliminary 650
D 1400[—ys=7 TeV Data ]
= 00l
o ! ] CDE
E 1200 550 'H'
c soolmm H g Pl .H. BaBar B”
2 1000
w 450 _{ , BaBar B
3850 3900
800 Do
600 Belle
400 PDG Average 3871.56 £ 0.22
200 3 LHCb Preliminary
ob v 1 L L New average 3871.63 £ 0.20
3600 3700 3800 3900
M(J/y * ) [MeV/c?]

Exotic meson spectrocopy: Mass X(3872)

FH—%—

e
F—a—
Fe

3867 3868 3869 3870 3871 3872 3873 3874
X(3872) mass [MeV/c’]

M x 3s72) = 3871.96 £ 0.46 & 0.10 MeV/c?

* Exotic charmonium state, discovered by Belle

— 712(1D) pbut X mass too high ?

— Dp*9p° molecule ?  Key analysis element:
Momentum calibration using J/W

— tetra-quark ? Cross-check Y,DO,K,

LHCb-CONF-2011-021 54




>

« The LHCDb experiment provides lots of high quality measurements.

« The main LHCDb goals is to search for new physics (rare decays and quantum
loop processes) and standard CPV measurements.

« High quality of the detector enabled to perform many valuable QCD
measurements (main part of this presentation)

« Most results from 2010 with 38 pb-'. Many new and updated results to be
released this summer for data collected in 2011 (300 pb-' already on tape, 1fb-1
expected for the entire 2011)
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Backup slides
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Inclusive ¢ production

56 nb'at7 TeV

Minimum bias trigger.

PID important:

— eff determined from tag and probe method.

— Independent PID calibration of two magnet polarities and independent
analysis

Signal: Breit-Wigner shape * Gaussian resolution
Background: polynomial

x10’
% 100" LHCb preliminary s vis-smis 1o | % 5000 LHCD preliminary s viea-21518- 9
2 [ \s5=7TeV [L=56nb" global fit 2 - \s=7TeV fL=56nb" global fit
2 80 2 4000 -
E ! E i
2 eof 2 3000( =
401 2000} -
20k ] 1000 e =
- PID on one kaon - - PID .on both kaons:
Ol il AR e TR SR SR (R R Qbossssmeemnn ™ 4 4 0 10 0 el ]
1000 1010 1020 1030 1040 1000 1010 1020 1030 1040
m(K*'K) MeV/c?) m(K'K) (MeV/c?)
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3 TE —r{— = % mu;___ —— —:
%ﬁ : IP-eH::u;iE:t:uc — 1" P T e -~
= i ey e e [ T tHcbData -, ek preliminary 0.8< p. <5 GeV/c S
0% = #c:a’\ = s SRR m::i;?;“c YE=7TeV and L =5.6 nbi’ B
AR — = ' -
2 A AR - 3 3
15, 3 T : iy T - E ‘ . 3
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 —2 25 3 35 % 45
pTMeWc) y
* summed cross section: bin-dependent | global
o(pp = ¢X) = (1493 £ 12(stat) + 12(uncorr.syst) £ 209(corr.syst)) ub
’ ; A
* MC generator underestimates ¢ production k.

y € [2.44,4.06]
pr € [0.8,5.0] GeV/c
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