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Abstract

The LHCb experiment investigates the properties of subatomic particles, particularly focusing on heavy-

avour physics, thanks to the acceleration and collision of protons provided by the Large Hadron Collider
(LHC). A new silicon pixel detector, known as the Vertex Locator (VELO), is currently being commissioned,
with its calibration and optimisation being crucial for its correct operation at LHCb.

In pursuit of characterizing the Velopix, an Application-Speci�c Integrated Circuit (ASIC) which is a key
component of the VELO’s silicon pixel modules, controlled scenarios using exposure to a radiation source
were used. A study on the energy deposition is presented, together with an exploration on the behaviour
of the physical parameters of individual pixels is compared to that of the overall ASIC. This paper mainly
investigates the conversion factor or gain K[e-/DAC], which is a relevant parameter for the operation of
the detector. It provides a direct link between analog signal generated by electrons and the digital output,
in
uencing the ability of the detector to convert the incoming particle signals into meaningful data when it
is operational surrounding the collision point of the LHCb.

This thesis presents a detailed study on the calibration of the gain of the Velopix detector under irra-
diation from the quasi-monochromatic Fe55 source at two di�erent operating temperatures. The gain was
determined to be 14.33 ± 0.02 (stat) ± 0.16 (sys) [e-/DAC] at -20◦C and 13.14 ± 0.01 (stat) ± 0.44 (sys)
[e-/DAC] at 20◦C, demonstrating a temperature dependence. The study also looked into the reliability of
using the ASIC average 
ux as a predictor of the mean pixel gain, �nding it to be a plausible method. Fac-
tors such as exposure time, positional bias of pixels and operating temperature are explored and identi�ed
as in
uential on the gain measurements. Furthermore, a comparison to the gain estimated on the Velopix
ASIC paper [4] shows a compatibility within 2.07 σ of both results.

This research contributes valuable insights on the Velopix ASIC performance under varying conditions,
o�ering the �rst measurements of gain from irradiation studies. These �ndings lay possible groundwork for
future irradiation studies and further optimization of the detector.
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