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Introduction
The Compact Muon Solenoid (CMS) is one of two

general-purpose detectors that measure the products

of high energy particle interactions at the Large

Hadron Collider at CERN. The Pixel Detector is the

innermost component of the CMS tracking system. It is

used to reconstruct charged particles trajectories with

high resolution enabling precise momentum and

impact parameter measurements.

.

Calibration I. 

Gain Calibration

Lorenz angle

SiPixel Quality

It is a database containing the list of not working

modules of the detector. This information is required

during track reconstruction.

WE UPLOAD ALL THE CALIBRATION PARAMETERS 

TO DATABASES
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Conclusion
We can conclude that using these calibrations the

Pixel Detector works with high accuracy. We have

elaborate a method to monitor the permanent or the

temporary malfunctions of the read-out chips.

Calibration II. 
The pixel detector is exposed to intense ionizing

radiation generated by particle collisions in the LHC.

This irradiation could result in temporary or permanent

malfunctions of the read-out chips.

SiPixel Quality

Single Event Upset

The operating principal of the pixels is

based on that the charged traversing

particles create electron-hole pairs, which

are collected due to the bias voltage

induced electric field. The pixel charge is

read out by Read Out Chip electronics

and digitized to an ADC value.

The charge carriers inside

the silicon bulk are deflected

by the Lorentz force due to

the 3.8 T magnetic field of the

CMS detector. The

measurement of the Lorentz

angle under which the

charge drifts through the

sensor is important for the hit

reconstruction.

Permanently bad

sensors can be obtained

by measuring the

occupancy of each

module. Using this

method we can create

a map, where we can

identify the bad sensors.

Calculating the hit efficiency we

can establish that it is approximately

99.7% except the first layer. This can be

lower because of many effects like

dynamic efficiency loss (here the buffer

saturates) or Single Event Upsets.

Ionizing radiation can flip the memory state of the

Read Out Chip (0↔1). This kind of efficiency loss could be

only solved by reprogramming.

Using an automatic

monitoring system this effect

could be implemented in the

Prompt Calibration Loop in

order to improve the efficiency.
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Hits can be reconstructed with

a 10 μm accuracy which is a

fraction of the 100-by-150 μm2

pixel cell size.

Hits


