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LHCDb overview L,;ﬁ’ %

LHCb is an experiment dedicated to B physics measurements at LHC pp collider

Single arm spectrometer

e designed for CP violation & rare
decays of heavy mesons

= correlated production of bb pairs
(—40% in acceptance)

e excellent vertex resolution

e very good momentum resolution
and PID

e calorimeters and muon detectors

» efficient multi-level trigger

(hardware & software) Vertex
Detector

- [L: 37.6 pbl (2010) .
1.0 fb-l  (2011) Tracking System
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LHCb forward

Unique kinematic region among LHC
experiments

e n coverage in the forward region (2-5)
- able to access low p;

e precise tracking and vertexing in n € (2-5)
- tracking efficiency — 95%
- O0p/p=0.35-0.55% for p e (0.2-140) GeV
» very good PID using two RICH detectors
(2-100 GeV/c)

* good separation charged/neutral in
calorimeters

- designed ECAL resolution:
OE/E = 10%VE + 1% (in GeV)

- HCAL resolution from test-beam data:
OE/E = (69+5)%VE + (9+2)% (in GeV)

arXiv:0806.0883
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‘ QCD studies in the forward region &ﬁ’ %

Forward jet production

ri_) SRR B ] “q ;
Grofl [ Mles md OF « forward jets: unusual mixture of high-x
- [] Atlas and CMS rapidity plateau , ,
= N e PDF’s on low-x PDF’s
10 371 entral+ - 1=
CDF/DO Centzal Jets 7 e probe of perturbative QCD
10 EE m . .
E mm  zEvs o e = understand underlying parton structure
105F =3 me and its dynamical evolution
Q2 [ == scoms A7
104 mm =ees / /i P e provides information on the gluon
g M=.1008& . . . .
F = HCH W =2 density in a regime of low mom. fraction
3L y : :
e iy Q_, (standard deep inelastic e-p data can
102L : only indirectly constrain its value)
M= 10 GeV
"' pert aco |||||”H”~|H i ive i istributi
Lt ||||ii|||||ll' — Inclusive jets distributions
| & non-pert. il )
| l.”n”‘H]l“‘”l”’“”"|||||1|“l“w — tagged jets (nhot only b,c)
-1 1l
| .-
e %_ bl el oo 0o sl IR RTTE| B T T B SR R T - fUIIy reconStrUCted dl‘lets
7 10° 107 10t 10? 1w? wt — multiple jets
Parton x =
- jet + Z/W
— underlying events
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Preliminary stage of analysis
— check feasibility of jet reconstruction in LHCb

— establish a benchmark with low constraints

Inclusive dijets (2010 data) S,

C

LHCb-CONF-2011-015

2010 data sample
e —1.0 pb! pp collisions at 7 TeV
e very low pileup

e very loose trigger cuts

- low LO trigger cuts

- no HLT trigger

— 50 nb-?
very loose trigger cuts,
jet rec. eff. (MC): 99.8%

— 0.97 pb?t
slightly tighter trigger,
jet rec. eff. (MC): 74.2%

1 PV events

good sample to be considered as a reference

LHCD

10-04-2012



Event selection o) %

Event cuts

¢ LO minimum bias trigger
e exactly 1 reconstructed primary vertex

e at least 5 charged tracks

Charged tracks
e good quality tracks from PV

e tracking system used (+ calo)

Neutrals

e N%s with p; > 2 GeV/c
(max. efficiency > 50%)

Jet reconstruction

e charged tracks and rec. n%s — Particle Flow Jet ‘RAW’ jets:
uncorrected for acceptance,
energy scale and resolution

¢ k; algotithm (E-recombination scheme, R=0.7)

e at least 1 jet with p; > 10 GeV/c
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Examples of jets in LHCD

Some illustrative LHCb events with the leading jet p; =10 GeV from very early runs at 7 TeV

Run 69240 Evt 14002 Jets

[ Run 69240 Evt 740 Jets |

» k; algorithm;

e E-recombination scheme;

e cone size R = 1.0;

e leading jet p; > 10 GeV (no jet energy correction)

LHCb-CONF-2011-015
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Inclusive jets spectra

Inclusive jet spectrum

¢ jet transverse energy in
E-recombination scheme

e uncorrected for acceptance, jet
energy scale and resolution

= figures denote real data

e dashed lines are for MC using
Pythia 6.4 generator with PDF
CTEQ6 LO where the best LHCb
detector was employed

EE

RAW
~ cosh7,., Mjet
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LHCb

1pb’

s =7 TeV

LHCb preliminary

LHCb-CONF-2011-015

pp-+Jet+X k;alg. R=0.7 PFJ
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' ' T - LHCD
Signal of partonic dijets o (G

C
-1 -
_LHCb 1pb NS =7 Tev LHCb-CONF-2011-015
350—
Signal of back-to-back dijet events - All the pairs of jets 1
g ] 300 with the larger pt PR T = 20 GeVic
»so - 2=n,n,<4.5
- azimuthal angle difference: - LHCD preliminary
200
&{D — {:.zl}jefl - {.El}jefg 150;_
100—
for two leading jets 505_
00 50I I I‘100I — I15[)l = I201:!I = '250 300 350
- asymmetry parameter: Ao (deg)
LHCb 1pb™?  \s=7 TeV
RAW RAW :g 600 — LHCb-CONF-2011-015
A= Pri — P | 2 t LHCDp preliminary CAW - RAW
Pﬁqw + p%qw' £ 5o pRAW pRAW > 20 GeV/c
- 2=n;M,<4.5
400 |—
for events with two jets where |Ap—n]<0.7 . |A¢p-7|<0.7
300 (—
-+
200_— +
Asymmetry spread: long range QCD effects -
- Pri— Pr2
T . . . 100 |— + A= "1
e initial & final state radiation - +, Dot Pra
» multiple partonic interactions % 62 04 06 08 1 12 14 16 18 2
— A
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Dijet invariant mass

LHCb

LHCb-CONF-2011-015
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LHCb preliminary
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pp—Jet Jet, +x
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e kT R=0.7 PFJ

50

|
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= .

C

e dijet invariant mass reconstructed
from the sum of 4-vectors of two
jets

e No corrections applied

e MC: Pythia 6.4 CTEQ6LO
generator with LHCb detector
description

Dijet selection
jet p; = 20 GeV

[lp — @] -n] <0.7
A<0.2
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j T ~ LHCD
‘ QCD with dijets I

Plots showing experimentally the range accessible to LHCb
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RAW ; n— 1 4
- 2prig 7 ol An 32 _ . RAW_RAW =5 (M +m)
19 = ——=—e cosh—, Q" =pry Dro |
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are used to determine kinematics of 2 partons
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Z + Jet analysis (2011 data) Y Lach

L
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= L
e photons and n%s from ECAL m 08 - wH
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Z + Jet

o) LHCD
S Y

10°
(a) LHCb|19<y<a9 - direct access to the b content in the proton
 r - - useful measurement to constrain PDF’s
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Angular distribution and p; balance %

p .
T .Next to leading Jet < 0.25
PT .Leading Jet
PT ,Leading Jet > 10 GeV

|A4(Z, Leading Jet)| < I — right plot only
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Conclusions ﬁ %

e Ongoing analyses
- inclusive dijets
- Z + jet

e Preliminary results for dijets show the feasibility of jet rec. in LHCDb
- 1 pb! sample from at 7 TeV analysed

- analysis of full available sample ongoing

e It may be seen that LHCb has a potential to measure inclusive
jets and dijets parameters within the n € (2 - 5)

e Large statistics already collected in 2010 and 2011

- interesting results on perturbative QCD expected at low momentum
fraction x <103

e L HCb also very useful for jet analyses
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