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LHCD

Outline
= Detector description: C souof ——
> See previous talk by Davide = 30001 e K
Perego. irmu:— HEE——?‘E
= Cherenkov angle resolution  gsw- WA -p
> Alignment i

» Corrections for the
magnetic field distortions.

= Particle identification 1000

0 | -11|!!IIi||II|-I11

» PID algorithm. - Y
. . M, (GeVic™)
= Small selection of physics
results that depend on Monte Carlo simulation of the
particle ID. invariant mass for B->hh decays
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“ifd&’ Anode image fitting

= Position of the photocathode
image on the anode can
change.

= Anode images are cleaned
and a Sobel filter is used to
detect the edge.

= Automated procedure,
updates the position of the
photo-cathode centre in
Conditions Database
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Image distortion
due to magnetic
field
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Magnetic field corrections
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Projection of test pattern

without and with

magnetic field to extract
correction parameters




Aol Alignment
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ngdzl Cherenkov angle resolution (i)

Typical run
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LHCb

Resolution distribution of all 2010 runs _ Rich1Gas Delta CK Theta Resolution

Cherenkov angle resolution (ii)
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LHCD

Particle ID performance

LHCb data
(preliminary)

Kaon fing
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LIE{CZQ Using isolated rings

Cherenkov angle vs momentum in RICH1
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PID algorithm

ies

= Global event likelihood algorithm. Eeooo Lo

= Likelihood function includes * 5000 Preliminary
expected contributions from 4000 490 GeV bata
;Ii?(re]?l plus background for every o SKK ?

= Signal photons come from the o Without PID
track that generated the ring, 1000
background can be noise or T T
Cherenkov light from other My [MeV/c?]
tl‘aCkS. 7 r—r—r—T—Tr—r—r—T—T

LHCbH

» The whole event is considered as Preliminary

a WhOIe. 450 GeV Data

= Performs better than methods
that treat every track separately,
especially at high occupancies
with overlapping rings.

With PID
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%‘% Calibration samples

= To determine ID and mis-ID rates pure samples of
particles are needed:

> Kt T, p
» Identified without the use of any PID.
= Exploit:
-~ VO-decays  gelected via kinematic cuts
*R, o mm alone

e A’ > pr”
» Resonances
* $(1020) > K 'K~

‘Tag-and-Probe’ : PID applied to
‘tag’ track, unbiased ‘probe’ used
to assess K performance
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Particle samples
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T/

PID performance
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LHCD More on performance

Particle ID performance of the RICH detectors for
different number of primary vertices
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Robust performance in a challenging environment
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RICH physics potential
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rach Physics analysis (i)

Measurement of direct CP violation in charmless charged two-body B decays
at LHCb (LHCb-CONF-2011-011)

II;re?i%inary B —> hh
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L’!C‘-’z Physics Analysis (ii)

Measurement of the relative yields of the decay modes B—-D n* ,B’ - D K", B’ —
D~ r*, and determination of fs/fd for 7 TeV pp collisions (LHCb-CONF-2011-013)

No combinatorial background
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LIJCQ Conclusions

= The alignment and calibration of the LHCb RICH detectors has

been successful, and the detector is performing according to
expectations.

= The particle identification performance has been evaluated with
data and looks very promising and further improvement is
expected.

» Robust performance in a high background environment.

= The ability to distinguish pions from kaons from protons over a
wide momentum range using the RICH system is an essential
part of many LHCb physics analyses.
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