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Faculty of informatics

@ Embedded systems - EmLab I\gx
0F

@ Cooperation - CVR Rez RMATICS
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Motivation — neutron spectroscopy

o Radiation damage of materials
@ Research into nuclear fusion

@ Research into IV. gen. nuclear reactors
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Fast ne n detection

Impulse detector

e Scintilation detector - stilben...
@ Fast output
o Energy resolution (1st parameter)

e Type of particle (2nd parameter)
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Output for deconvolution
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Scheme — Digital system

Digital system
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Diagram — NGA
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Design — NGA

12-bit; 2 GS/s (500 MS/s)

4 inputs (ToF, 1-4 detectors)

high voltage power supply

2 different amplifiers (preamplifier)
no death time (48 Gbit/s)
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PSD

@ Integration methods

t t2
° Qi=[U(t)dt, Q= [U(t)dt, D=
t1 to

0.4

neutron

0.3+

0.2+

Voltage (V)

0.1+

Time (ns)

Zdenek Matej, Michal Kostal (FI MU) Response matrixes March 14, 2023 9/23



Calibration - Fast neutrons - PTB
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Stilben 45x45 mm — validation 6,8 MeV
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Stilben 45x45 mm — validation 4,4 MeV
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Experimental validation
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Experimental validation — 6,8 MeV

o 6.8 MeV

0.015

0.01

0.005

o 1 2 3 4 5 [ 7 8 9

Energy [MeV]

——Fiip

Franta = Experiment

Zdenek Matej, Michal Kostal (FI MU) Response matrixes March 14, 20



Experimental validation — 14,1 MeV
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Stilben 45x45 mm — anisotropy
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Application — experiment at LVR-15 — silicon filter

e Stilben scintilator, active voltage divider (v1)
e MCNP6 Monte Carlo with the ENDF/B-VII.0
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Future work - High-energy Gamma
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Future work - High-energy Gamma

—EXFOR data

—VR-1 measurement
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Future work — High-energy Gamma
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New scintilation materials

o Liquid LSB-200 series
e Liquid LSB-300 series (PYR - Janda - University of Defence)
@ p-Terphenyl (C18H14)
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CVR - Re?

Czech academy of science - ISI
University of Defence

MIT - Boston

IAEA - Vienna

Czech universities - CVUT, VUT

Industrial partners - VF nuclear
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