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TimePix3 Detector Setup in R2E
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Credits to the R2E team, Ivan Slipukhin and David Lucsanyi
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Time over Threshold (ToT)

Represents the time
spent by a particle at A
a voltage level above
a set threshold.

Charge
Collected

In this situation, the | ----- A - - oreshold__ _
threshold is set In
such manner that _
most of the Time
background noise is

removed.
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Measured Data

Measured data | ToT per cluster | #**Am a source

We used Americium 241 for stz
this experiment. in .06
432.2 0. fun 12 20 o

6 Am 3 BIND 4 40t 4 4 59.5409 keV = i,

The a-decay energies are N

5.486 MeV 85% of the time

By identifying the maximum N

In each run, we obtain data

required to fit a gaussian u = | | : |

distribution to a run.

O @ O :



Gaussian Distribution

Measured data | ToT per cluster | **!Am a source
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The graph of the Normal Distribution is a — Run 21 24
characteristic symmetrical “bell curve” = 150 ! Fum 7 (30 o)
shape, defined by: £ Fun 16 40
a: height
b: distance from origin
c: the standard deviation, describing
the width of the gaussian N
Width is shared with the more physically
accurate Landau distribution. 0 — =
Energy [MeV]
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Landau Distribution

Measured data | ToT per cluster | ***Am a source

We fit a Landau distribution = oz
to the measured data in = funs Gomm)
order to accurately determine = e
energy losses of charged Cmiem
particles. s
We use the mean energy and

standard deviation of the N

gaussian fit as first guess for | |

the Landau fit.




FLUKA and Flair

Stands for FLUktuierende Kaskade.

SRR ] e . |
Is a fully integrated Monte Carlo simulation : o
package for the interaction and transport of = m s o
. - 'WI o> o33 uedde 51 uﬁ:
particles and nuclei in matter. G v ey — = F
v Wamas ¥ Gemer Fraa nioflz el ustrack 5 uwtrack 43
giammu mf:mmlua enigfils el uwbin 34 uwbi 96
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Has applications in high energy — e [ B
experimental physics and engineering, ey |
shielding, detector Gt S
and telescope design, cosmic ray studies, B EE
dosimetry, medical physics and radiobiology. = |
. ;dl‘;ma:g]liz “11- ...5....r.£ﬂ . -
FLUKA Advanced InteRface Is an user : s :
interface utilized by FLUKA. prestin e -
Website: fluka.cern
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Monte Carlo Simulations

The Monte Carlo Simulation is a

mathematical technique that
generates random variables in

order to predict the probability of

different outcomes.

FLUKA simulation | Energy deposition per event | a (4-HELIUM), E = 54856 MeV source

Counts / primary

12 mm
16 mm
el 20 mm
. 22 mm
24 mm
e 30 mm
e 40 mm

Energy [MeV]




Measured Data vs Simulated Data

We extract the location of the peaks according to the Landau distribution fit, for

both the measured and simulated data.

Measured data | ToT per cluster | 1Am a source
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Main Results

TimePix3 calibration | Peak finder method: landau | #*'Am a source

e + 12 Fun 9
. . + 12 :2 F{z: 10
Plotting the experimental o] ¥ JommAunis
Time over Threshold (ToT) 20mm, R &
against the simulated 00011 4 32 mm Runs.
24 mm, Run 20 -
Energy, we can extract a g |3 wmmmen /
linear calibration fit which g | & 0mmun 4’
will be used to convert from & 20004
ToT to Energy for future
experiments. £
1000 1
500 4 ToT = 906.10 [s/MeV] - E -, [MeV] -752.09 [s]
Eiop = 1.10e-03 [MeV/s] - ToT [s] + 0.83 [MeV]
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Conclusions

- About the project: We successfully used FLUKA to calibrate
the TimePix3 detector in Radiation to Electronics(R2E) to
convert Time over Threshold (ToT) into Energy.

- About our experience: through this project we got a good
view Into the day-to day life of an employee here at CERN.
We learned more about the accelerators, got to see the

evolution of deterctors and technology over time and overall
we had a fun time visiting Geneva.
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Thank you for your attention!

Questions?

andrei-valentin.stirbu@cern.ch
victor-stefan. fortis@cern ch
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Logarithmic Representation of the Measured Data

R2E Timepix3 data | ToT per cluster | #**Am a source
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