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4.4. Interferences

For the case of the terbium(lll) chloride hexahydrate (ThC} 6H,0O) sample
measured in this work a FMESH4 tally was applied to make 100 100 1 spatial
binnings of the neutron- ux density within the sample for XYZ, XZY and YZX
binnings. The TbCl; 6H,O sample was modeled with a thickness of 6 mm and a
surface area of 0.886 0.886 cn? (X-axis: horizontal sample axis, Y-axis: vertical
sample axis) corresponding to the measured mass of 2.049 g (see Table 6.1). The
FMESH4 tally as well as the sample were both tilted by 45relative to the inci-
dent neutron beam axis. The neutron source was simulated with the corresponding
neutron-energy distribution at sample position and the neutrons were emitted along
negative Z-axis to hit the complete sample front surface. The results for the YZX
binning are depicted in Fig. 4.4.

Absence of moderation would imply that the neutron- ux density decreases as
a function of thickness for all three considered neutron-energy ranges. The fact,
however, that the highest neutron density, in contrast to fast neutrons, is not found
at the front surface of the sample in the case of thermal and epithermal neutrons is
a clear indication for relevant moderation processes.

As moderation had to be considered in the analysis of the hydrated RE chlo-
ride samples with respect to Fig. 4.4, the MCNP6 code was used to quantify the
moderation in terms of moderation factors, denoted ak,.q. These factors were
determined with three simulations and neutron-energy distributions: thermal (1
MeV E, 1.42 107 MeV), epithermal (1.42 10" MeV E, 0.06 MeV)
and integral (10° MeV E, 20 MeV). F4 tallies were applied to obtain the re-
spective sample uxes g in each neutron-energy bin. The moderation factors were
then estimated for thermal neutrons as:

( th)integral
foogqy = ~h/integral . 4.22
modih ( th )thermal ( )

and for epithermal neutrons, respectively, as:

— ( epi)integral : (4.23)
( epi)epithermal

An input le used for the ThCl 3 6H,0O sample is attached in Appx. K.2. Mod-
eration factors determined according to Eqs. (4.22) and (4.23) are given for all
hydrated RE chloride samples in Table 6.5 in Chapter 6.

f mod;epi

4.4 Interferences

Calculation of precise and accurate nuclear data from experimentatray spectra
requires the application of correction procedures. Necessity of these corrections
arises if the di erence in energy between a-line at energyE and an interference

at an energy ofE° falls below the energy resolution of the detector, i.e. the detector
cannot distinguish the individual lines from each other.
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