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Hardware & Software

Example 1 - Alpha spectroscopy

\
Implementation of an innovative system for reading and processing data In-vacuum alpha-spectroscopy using a S1 PiN diode. The analog signal coming from the detector is
produced by particle detectors, based on a single-board computer, the Red Pitaya sent to a preamplifier and then directly plugged into the Red Pitaya acquisition board. The vacuum is
STEMlab 125-14 [1]. crucial in order to let alpha particles reach the detector without degradating too much in energy.
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Main features:

o Compact size (credit card)

o Integrate a CPU with Linux-based OS and a FPGA

o« Two fast inputs and two fast outputs (14 bit - 125 Ms/s)

e Network connection for remote access and control

e Low power (USB) consumption
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The software part is based on the ABCD |2]| acquisition system, a modular digitized by the ADC.

software which includes the following modules for: There is a lot of §31-5k \\ //
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Example 2 - Gamma spectroscopy

Gamma-spectroscopy with a LaBr, scintillator readout by a PMT.

By acquiring spectra of different radioactive sources, students could perform the
calibration of the system and i1dentify the presence of radioisotopes in samples of
fertilizer, tufo stone and phosphorite.

During the nuclear and subnuclear laboratory course, students were asked to estimate the age of the
22¢Ra radioactive source and to study the energy deposit as a function of the pressure for a **'Am
source, from which the dE/dx can be easily computed.
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137Cs spectrum \

The energy resolution measured 104—; — iisteeccjr;:rr]ve R 1.27x1.27x1.27 cm’ LaBr3 scintillating Crystal readout by 2x2 SiPiM matrix,
with the LaBr, scintillator at 661 keV Direct from the PMT powered by the CAEN DT5485P |3], a single-channel power supply, whose

main features are:

¢ 2085V (10 mA) output range with very low ripple

e powered and controlled by USB (in particular it can be controlled by the
Red Pitaya)

(the peak of *’Cs, which i1s a 1074
standard for inorganic scintillators) |
1s 5.4%, which resulted comparable to
the one obtained with the traditional
spectroscopic system (5.2%).
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o Compact size
e Programmable temperature compensation
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| Conclusions ~
’ 750 00 ® neray ke 1500 1750 The system petformance resulted to be equivalent to the one obtained
. . with the traditional VME spectroscopic system. With the system we
Eunccigy reselinrn o CHsHen ensigy peals propose, one can perform measurements like in an university nuclear
— E”ergz’ké’ve)ak Energy R?;:’)'““O” physics lab, with a low-cost compact system, which 1s versatile (you can
:ung::f‘" Thoriated welding electrodes (2% 22Th) - - connect to it any particle detector) and portable, making it ideal also for
Electrodes were used a radioactive source; they can be a 338 0.6837 high school laboratories.
N . o good choice for a system in a school or for a o R ' |
oiana| 175 portable physics lab. Furthermore, 22Th has 727 0.3467 The data can be easily visualized and processed with any program (like
. lots of clearly identifiable peaks: it can be o oo Python or excel). There are many possibilities for access and analyze the data:
[ et e @ @l e cenrree. 911 0.3017 e Open a Jupyter notebook directly on the Red Pitaya board and access with
i et gl 19f680 gjiﬁ a device on the same network
e Save the data on a network folder or on a USB drive
e Mount via sshfs a folder of the Red Pitaya on your personal PC
- W, \_ V.
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