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Detector and electronics

Stilbene crystal (10, 20 or
45 mm).
Photomultiplier Hamamatsu
R329.
Signal amplified with ratio 1:8 in
preamplifier.
Digitized with fast ADC
(500 MS/s).
Signal processed in FPGA.
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Neutron-gamma discrimination

Both neutron and gamma radiation interact in stilbene scintillator.
Pulse shape discrimination used to distinguish neutron and gamma.

Q1 =
∫ t3

t2
i(t)dt

Q2 =
∫ t3

t0
i(t)dt

D = Q1
Q2
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Neutron gamma discrimination

Separation of neutron and
gamma signal made by
manually selecting the
neutron (on the right) and
gamma ”peak” (on the left).
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Ing. Marek Zmeškal (FNSPE CTU) NGA-01 PEISS Prague 2025 5 / 14



Energy calibration

Energy calibration with gamma (no monoenergetic neutron sources).
Identification of Compton edge with the first derivative.
Radioactive sources 137Cs, 60Co, natural background radiation 40K,
208Tl, prompt gamma rays from neutron capture 1H(n,γ).
Assumed linear.
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Light output function

Relation between the amount of produced light from electrons and
protons.
L = 0.693Ep − 3.0

[
1 − exp

(
−0.2E 0.965

p

)]
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Deconvolution

Measured value is the energy spectrum of scattered protons or
electrons.
Spectra need to be deconvoluted to get the spectrum of primary
particles - neutrons and gammas.
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Deconvolution

Response matrix calculated in custom made MC code.
Maximum Likelihood Estimation method with Expectation
Maximization algorithm.

proton recoil spectra for DT generator unfolded neutron spectra for DT generator
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Validation and verification

difference for measurement of 252Cf silicon filtered reactor spectra
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