Modeling the impact of high and
thermal energy neutron flux on
semiconductor film heterostructures
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Basic material parameters

The targets used were
models of InAs material with
various thicknesses ranging to 1
cm with the following
parameters: Density 5.670
g/cm3, radiation length: 1.741
cm, nuclear interaction length:
28273 cm, Imean (mean
ionization energy): 424.674 eV,
Temperature: 293.15 K, pressure
1.00 atm.

Table of isotopes and abundances of elements in the target material

Element N ElmMassFraction, Abundance, ElmAbundance,
% % %
113 5
In 60 49.46
115 95
As 75 40 100 50.54




Cross Section (barns)

102
103

10
1

Basic material parameters

In-115
AL IR B B B AL IRALL IR AL L
S I U Y (A A B elastic 3
- inelastic
§' === capture 'g
- .
- 3
5 SE
02 10" 10 10" 10°  10°  10*  10°  10° 107

Neutron Energy (eV)
Reaction cross sections for In11®

Cross Section (barns)

As-75

10* T
— 'total

-~ elastic
inelastic
—-—= capture

URALLL BEELLL SR AL LU B LR B R L e
FPRTSY, ITERTTTY PERTTT MW 17! LW /T ENETTTT W Ewn

4 L aod ool | IEPIRETTTY MEPRRTTTY EEPWTTTTY MEPSTTTTTT M ATTT MW |
102 10" 10° 10" 102 10°  10* 10®° 10®° 107

Neutron Energy (eV)
Reaction cross sections for As’



Il11oTHOCTE NOTOKA HEHTPOHOB,

. MboB~!

1012 cm—2 . ¢!

Simulation parameters
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Differential energy density of neutron flux in channel No. 3
of the IBR-2 reactor at a distance of 0.3 m from the water

moderator

Modeling was conducted for both monoenergetic neutrons
with energies of 0.0253 eV and 14 MeV, as well as for the
neutron spectrum. The experimental energy spectrum of
neutrons from the IBR-2 reactor channel #3 at a distance of
30 mm from the water moderator was used as the energy

spectrum. The main reactions important for our analysis are:
e Elastic scattering
e Inelastic scattering

e nCapture (neutron capture)
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Geant results

Number of events
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Calculated fraction of elastic, inelastic events and capture reactions
for various neutron radiation energies



Geant results
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Dependence of the resulting free charge

carriers on the neutron flux

Number of events

1.20E+08

1.00E+08

8.00E+07

()}
o
o
m
+
o
~

4.00E+07

2.00E+07

1.00E+03 o *—@
1.00E+05 1.00E+06

1.00E+09

1.00E+08

1.00E+07
Neutron flux, N
——0.0253 —e—spectr —o—14

Dependence of formed defects on neutron
flux



SRIM results

Linear transfer of
energy (LET) and
range of charged
particles inside InAs
depending on energy
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Conclusion

The results obtained allow us to better
understand the processes, the formation of a crystal in
the lattice of this material and its stability at different
neutron energies.

These advanced analysis techniques allow us to
enhance the effect of neutron flux on semiconductors,
clarifying the dynamics of sound under different
conditions. Particular attention is paid to the influence of
both fast and thermal neutrons on the formation of
defects and final charge carriers, which contributes to the
creation of more accurate models of the behavior of
semiconductor materials under the influence of various
types of neutrons.
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Thank you for your
attention
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InElastic
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[Torepu Ha kuHETHUYECKYIO YHEprut0 B Matepuaiax AlAs, AIP, AISb npu oOmydeHun HEHTPOHHBIM MMOTOKOM YHeprueit 14 MaB
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