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* Introduction to LHCDb
- K, production cross section

. NI, NIK_ production ratios

p/p production ratio
+ Inclusive ® cross section
« Summary
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The LHCb Experiment

Single arrp/spectrometer (2<n<95) fOnpreC|S|on
measurements of CP violation and ra\re\B decays

/ / pcar HCAL Mg MS \ \
/ SPD/PS _

RICH2 w1

2009: Calo (7ub™) —
2010: 1 or more rovides measurements In a region

reconstructed tracks (14nb”)  Of phase space complementary to
GP detectors
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Tracking

Tracking
system

RICH

(VELO) | N

and extreme crossing angle at
low energy

op/p ~ 0.5% - reconstruction efficiency ~95%
Resolution for primary(secondary) vertices is 0,~50(150) pm
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RICH Detectors

Unique to the LH
experiments!

2 Ring Imaging CHerenkov (RICH) detetors provide charged
particle identification in a momentum range of 2 - 100 GeV
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RICH Detectors

RICH detectors provide

ohoton excellent Particle Identification _
Detectors 3 Radiators needed
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KS Production Cross Section

 First measurement for LHCb with 2009 pilot run data

- K,— T selection based on tracking and impact parameters

» Two selections with long and downstream tracks
* First test for detector calibration

ML

Published in:_ Phys. Lett. B 693 (2010) 69-80  VELO
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http://cdsweb.cern.ch/ejournals.py?publication=Phys.+Lett.+B&volume=693&year=2010&page=69

KS Production Cross Section

New method to estimate luminosity
using beam profiles estimated from
vertices made by VELO tracks in
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.
H A N O N B

= .

\ R g

500
beam-gas and beam-beam 24
- > 2}
collisions o
2+
Most precise L determination for 2009 run py S —
Limited only by uncertainty on beam intensity = fmmd
BEAM-1 PROFILE BEAM-2 PROFILE ~ LUMINOUS REGION
E 507'-‘HCI‘) I | | I I E iHClI) I | I I l g 1400} ILHCII) | | I ‘ | .
=] 1n 25 10
§4o— E § 1200
P §2°’ 1 g 1000}
2 301 2 L
t t1s 1% 8oo
> > >
's 20 s s 600[-
5 5 10| 15
-g | -g -g 400
e 2 s 2 200l
0—1.—1.0—03.0 0.5 1(;[ 5] 0—:.5—;.0—0./5 01.6'..0[5 ;to[ 1.5] o—i.5—i.0—6.5 000|51J0[ 15]
[HHC ) Published in:_Phys. Lett. B 693 (2010) 69-80

6 Dec 2010 A Contu - KRUGER 2010


http://cdsweb.cern.ch/ejournals.py?publication=Phys.+Lett.+B&volume=693&year=2010&page=69

KS Production Cross Section

Good consistency with PYTHIA expectations

P_ spectra slightly harder

d’c (pp = K X)

25<y<30

[mb/(GeV/c)]

dp_dy

3.0<y<35 35<y<4.0 LHCb

MC/data
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http://cdsweb.cern.ch/ejournals.py?publication=Phys.+Lett.+B&volume=693&year=2010&page=69

KS Production Cross Section

Comparison with other experiments
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http://cdsweb.cern.ch/ejournals.py?publication=Phys.+Lett.+B&volume=693&year=2010&page=69

Hadron Production Ratios

900 GeV p+p Inelastic, Non-Diffractive

M Otlvatlo n. ?'4 fp[MDmmUB{MBVPPO-SGEV;- bk "%1_4 fAobmonDmm“m(wda s ravaeo
« Baryon number transport .- — =i
« Hadronisation " p/p-0.9TeV|
« MC tuning e |

08 -

900 GeV p+p Inelastic, Non-Diffractive
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- V° ratios (tracking &
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P. Skands htto://ho?ne.fnal.gov/~skands/
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http://home.fnal.gov/~skands/
http://home.fnal.gov/~skands/

N - NIK analysis

- Long tracks
« Purely kinematic PID (Armenteros-Podolanski)
o KS and A\ selection based on impact parameters

« Systematics partially cancel
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http://cdsweb.cern.ch/record/1295236?ln=en

A/ analysis

P_ spectra harder than predicted
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http://cdsweb.cern.ch/record/1295236?ln=en

n(A)/n(A)

| PYTHIA - LHCb tune .
Preliminary

Vs=0.9 TeV

L ——— PYTHIA - Perugia0 tune

Preliminary Results - A/AA

Baryon transport higher than predicted at 0.9 TeV
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http://cdsweb.cern.ch/record/1295236?ln=en

Preliminary Results - AV/K_

Baryon/Meson suppression lower than predicted
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Prompt p/p Production Ratio

« Pure samples of protons selected %™ LHCb o |
with RICH particle ID R R
- Need to select samples of Kand 1T <
to keep contamination under control §
 Cuts tuned on MC but real ;

efficiencies and misID are extracted e\ N =
from data using calibration samples M (MeV/c")
of A—ptr, P—KK, KS—>1T1T

bkgd_yield = 70857 + 329

Preliminary peak_yield = 588290 + 790
\s =7 TeV Data

Preliminary
\'s =7 TeV Data

bkgd_yield = 967957 + 1236
peak_yield = 122928 + 826

Events / (1 MeV/c?)
Events / ( 0.5 MeV/c?)

c —
1000 1010 1020 1030 104(
m,, (MeV/c?)
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Prompt p/p Productlon Ratlo

Tracks from calibration
samples demonstrate that
protons are effectively selected

Contamination from K and 11
Is also quantified

-100~-

Selected
region

100

" T T L T T T T T R TR T T
-50 0 50 100
DLL(p - K)
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p/p ratio — Analysis strategy

Contamination correction All corrections are

applied independently

From data
' ' for each (P_,n) bin and
Psa| |p—=p K—=p m—p\| Prue -
K, |=lp~kK K-K p-K|K,, particle charge

— — —
T Sel p T K p Ll T\ True

L

Different interaction cross-sections in the material between p

and p, particularly at low momentum
Therefore limit analysis to tracks with P > 5 GeV

and correct using MC

1
Prwe| |[p—mp K—op mM—op D sel
K,.l=lp—mK K—-K p-oK| |Kg,
TrTrue p—'>7T K_%p m—=T 7TSel

True
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Preliminary Results — Vs=0.9 TeV
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http://cdsweb.cern.ch/record/1287107?ln=en

Preliminary Results — Vs=7 TeV
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Preliminary Results Comparison

Results over the wide LHCb Ay spread show

consistency with other experiments
_CERN-LHCb-CONF-2010-009 CERN-LHCb-CONF-2010-011
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Inclusive @ Cross Section

Unique way to study strangeness production

« Discrepancies from MC seen by all major LHC
experiments

« Test QCD fragmentation models in pp interactions in
LHCD's kinematic region

% 4000_ LHCb prellmlnary Signal Yield: 16914+ 347 —

~

£ 35005— Ns=7TeV E
selection requires RICH S 3000

PID information 2008
2000F-

1500F

Same decay mode is

used to test RICH g3 J \\ :
system performance S

0
1000 1010 1020 1030 1040
m(K*K) [MeV/c?]
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Inclusive @ Cross Section

Cross section measurement is performed in bins of P_and Y

_ N
"L B(®—KK)e D) — PID cuts efficiency estimated
g - > from data using tag&probe
/ technique

> s : Major systematics uncertainties (%)

Tracking 8

Track Multiplicity 5

Reconstruction (binned) ~2

PID efficiency (binned) ~3

Luminosity 10

0

0 1000 2000 3000 pﬁ(r)lol(\)/l 1000 Combined 14.4
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do/dp_[ub/(MeV/c)]

Ratio

107

102

4
o

Magnet polarities

Data from both magnet polarities agree well

LHCb preliminary 0.8 <p, <5 GeVic

6 Dec 2010

Statistical errors only
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Preliminary Results - O
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Both tunings underestimate ® production in
the measured kinematic range

6 Dec 2010 A Contu - KRUGER 2010



Summary

LHCDb has explored a unique kinematic region with

first data

« All analyses limited by systematics

« Several analyses are investigating hadron production
and will providing valuable input for QCD models and the
LHCb MC retuning

« Proton analysis can be extended to provide further ratios

Preliminary results compared to models indicate:

* Higher baryon transport
- Harder P_ spectra

» Underestimated strangeness production
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Backup slides
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Raw Ratio

p/p Analysis - raw ratios
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p/p Analysis - raw ratios
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