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Outline

1. Motivation
2. Experiment
3. Data analysis
4. Conclusions
Main goal was to determine the neutron flux inside

the QUINTA assembly using the neutron activation
method
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Energy plus Transmutation
(2004-2009)

QUINTA (2011-2017)
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Experiment Quinta
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Experiment Quinta -
- Iradiation of Y-89 samples
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Experiment Quinta
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Yttrium
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Data analysis —
gamma spectroscopy

P
msianE B = L

Samples were examined using gamma
spectroscopy with High  Purity
Germanium (HPGe) Radiation
detector

Fig. 1. Samples of yttrium

Fig. 2. Gamma spectroscopy detecor
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Data analysis —
energy calibration
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Fig. 3. Gamma spectrum from HPGe detector

Fig. 4. Gamma spectrum — DEIMOS program




Data analysis — B parameter
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Data analysis —
efficiency detector calibration
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Production of Y-86
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Production of yttrium s
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Neutron flux calculation

To evaluate the high energy neutron field we need to know the microscope cross section
for the (n,xn) reactions of Y. The available experimental data of microscopic cross
section for the reaction 8%Y(n, 2n)8Y and the small part for reaction 2%Y(n, 3n)®’Y are
going from EXFOR database. For the reactions 8°Y(n, 4n)3®Y, 8Y(n, 5n)2Y, 8Y(n, 6n)3%Y we

had to use cross sections provided by TALYS programme.
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Fig. 6. Cross section for certain yttrium

Fig. 5. Cross section for certain yttrium _ .
isotopes using TALYS programme

isotopes using EXFOR database
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Neutron flux calculation

Y-89 (n,2n) Y-88 E;=11,5 MeV
Y-89 (n,3n) Y-87 E;= 20,8 MeV
Y-89 (n,4n) Y-86 E,= 32,7 MeV
Y-89 (n,5n) Y-85 Ey= 42,1 MeV
Y-89 (n,6n) Y-84 Ey= 54,4 MeV

O Solution of the system of five algebraic equations let
us evaluate the average neutron fluxes in the five
energy ranges expressed in [n/cm2-s]:

(BB8C = $1011+(2012+P3013+Pa014+P5015
B®7C = 04,025 +$3023+P4022+P5 025
B®°C = 0+0+¢3033+(4032+¢5035
B85C = 0+0+0+¢),044+P< 045

\ B34C = 0+0+0+0+¢<0s5
S G89
At
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Results

Average neutron flux density 8 cm from beam axis
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Conclusions

Fast neutron flux is used to plan further ADS subcritical experiments
and future nuclear power plants

Errors or calculated points vary from about 5% to 20% thus further
experiments are needed

Production of yttrium isotopes decreases in higher energies what
meets theoretical expectations concerning cross sections and
neutron spectrum

Cross sections of (n,xn) reactions need to be studied more thorough

Neutron flux is decreasing in higher energy ranges and in increasing
distance from the beam axis

» The measurement of high neutron flux density and explanation of

the results are still needed to be developed by additional
experiments and calculation.
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