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» Full simulation with the LHCb detector

» Summary and next-to-do
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LHCb detector
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LHCb Vertex Locator (VELO)
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LHCb VELO upgrade LHCb-TDR-013

* Alightweight hybrid pixel detector capable of 40 MHz
readoutat L = 2 X 1033 cm™%s~?!

* Totally 41 M pixels




LHCb VELO upgrade

Pixel size: 55 X 55 um?*

Minimum distance to beam axis: 5.2 mm
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LHCb VELO upgrade: Occupancy

The occupancy decreases as a function of radius
Pixel Occupancy defined as
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LHCb VELO upgrade: PV resolution

e PV resolution as a function of number of tracks

* Similar performance as current VELO
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Simulation with HIJING: charged particles

» HIJING version: 1.383bs.2
» p + Pb (target), E_beam=7 TeV, 10,000 events generated
» No pile-up (number of interaction fixed to be 1)
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Simulation with HIJING: charged particles
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Simulation with HIJING: photons
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Simulation with HIJING: pixel occupancy

» Pixel occupancy at various z position as a function of radius
» Maximum occupancy adopted
» Seems quite high, but more investigation needed
HIJING gives too high multiplicity? or definition of occupancy?
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Full simulation in LHCb detector: multiplicity
» 3,000 events generated by HIJING, current LHCb detector used

» compared to LHCb pA run
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Full simulation in LHCb detector: PV
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» Cannot directly compare
» because in the Simulation, interaction point uniformly
distributed in z direction inside VELO



Full simulation in LHCb detector: Kinematics
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Summary and next-to-do

» The simulation just started using HIJING

» The occupancy of the vertex detector is estimated
v Need to understand the occupancy and the HIJING
multiplicity
» A full simulation in the LHCb detector is tried
* Multiplicities are comparable with LHCb pA run

e Some tunes are needed to make a reasonable
comparison for PV resolution, kinematic distributions,
etc.

» Update of HIJING to new version is needed
» Comparison with other generators is also in need

Thank you!
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VELO upgrade parameters

Table 3: System parameters of the VELO upgrade.

# modules

# ASICs per module

# ASICs total

# silicon sensors

silicon sensor thickness

# pixels

pixel dimensions

position of first station upstream
position of last station downstream
radiation level at 5.1 mm radius
radiation level at 50 mm radius
Total active area

Peak total data rate

# optical links

H2

12

624

208

200 pm

41 M

55 X 55 um?

-289 mm

751 mm

1.1- 1.8 x101 MeV n,,/fb™!
1.7-2.6 x10"21 MeV n./fh™"
1243 cm?

2.85 Thit/s

1664

19
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