LHCb Detector

Flavor Physics at LHC



LHCb at LHC

Dedicated
"< B Experiment

B Prodcution at LHC? ™
pp @ 14.TeV — Gy~ 5001b
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Machine

LHC
« pp collisions at Vs = 14 TeV

-<fﬁcinel ~ 80 mb
Gpp ~ 900 b
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» Forward production of bb, correlated

« forL~2x 10%2cm2s?
(defocused beams at LHCDb IP)

~10"2b b events/yr produced

LHCb

» Single arm forward spectrometer
12 mrad < 6 < 300 mrad(1.8<n<4.9)

bb production:
(forward!)
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Design guidelines

LHCb:

» designed to maximize B acceptance

* Forward, single arm spectrometer, 1.9 <1 <4.9
(bb pairs correlated, mainly forward)

» Excellent vertexing and particle ID (K/n separation)

* “lower” pT triggers, including purely hadronic
modes, very flexible

* Luminosity tuneable by adjusting beam focus:
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B Tagging

pp interaction
(primary vertex)
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» Decay length L typical ~ 7 mm
» Decay products withp ~1-100 GeV
« Trigger on “low p,” particles (similar to backgr)




LHCb Event

Simulated Event
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Detector

Acceptance: 15-300 mrad (bending)
15-250 mrad (non-bending)

Muon System

Tracking stations
(inner and outer)

Magnet

VELO



Vertex Detector

.......

-----------

Vertex locator around the interaction region
Silicon strip detector with ~ 30 um impact-parameter resolution



Silicon Tracker

21 stations w/ double sided silicon sensors A&s
*micro-strip sensors with r¢ geometry, o 60 mrad
« approach to 8 mm from beam T 1

(inside complex secondary vacuum system) | | [I[I|[[I[II[I11] | ||| *®™




Typical Vertex Resolutions

B.->D/(KKn)n

| 144 pm ot
47um (L)=7mm

Proper time resolution
l él}ll (a) ﬁw'.42. 5 fs
;l'bll Bf —)D:_/T+

i 5~ 42 fs
L — C[)’ — m-} G

Life time information is used in the trigger ! _/‘
A W



Particle ID

RICH detectors are the specialized
detectors to allow charged hadron

(7, K, p) identification.

Important for B physics, as there are
many hadronic decay modes
e.g.. B,— D, K" — (K* Kn)K*

Since ~7x more = than K are produced in
pp events, making the mass combinations
would give rise to large combinatorial
background unless K and = tracks can be
separated

Cherenkov Radiation

gy 7

- G,E, Msk i
R'Bg radius — 6. — p




RICH
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Photo Detectors
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RICH

No RICH With RICH
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Calorimetry

Magnet

e « gk
Vertex
Locator _ |
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Calorimeter system to identify electrons, hadrons and neutrals
Important for the first level (Level 0) of the trigger.



Muon Detector

SPD/PS

M
HCAL

Muon system to identify muons, also used in first level (LO) of the trigger



|
H’*'uv‘ln.‘,

N THITT)
ﬁ”“”" 'IFI"‘HII" { I’.""’ )
ﬁ'.’; Ll i
|

T
1]

“.‘..‘m M H:f-‘,ul
| lfl-"r f u:"; | r’i. w "rilf"" r" 14
LA LA I
"‘.,hl.’,pl!,uf.'lHJl'u‘H‘l,,A
Gl ST

—
5 M3
= !



Charged B Decay

All reconstructed tracks
——_-‘-'_‘F"‘"

Oniy well reconstructed tracks with p, > 500 MeV




B. Decay and Oscillations

i Marert propartss of muter and a0 Tuliee




