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Abstract

In this work, the temperature dependence of transverse electrical conductivity and
magnetoresistance oscillations under the influence of a quantizing magnetic field in
heterostructures based on Ino.s2Alo.4sAs/Ino.s3Gao.a7As/Ino.s2Alo.asAs quantum wells is analyzed.
At low temperatures (T = 4.2 K), sharp oscillations in magnetoresistance are observed due to
the discrete structure of Landau levels. As the temperature increases, the oscillation amplitude
decreases, and when approaching 40 K, quantum effects disappear due to thermal broadening.
A decrease in the quantum well thickness leads to an increase in the oscillation amplitude.

Keywords: Quantum well, magnetoresistance, Landau levels, oscillations, temperature
dependence, low-dimensional semiconductors, heterostructure.

Introduction

Quantum effects arising under the influence of an external magnetic field in low-dimensional
semiconductor structures, especially in quantum wells and heterostructures, are of great interest
for modern physics and electronics. In particular, the discrete structure of energy levels
resulting from the Landau quantization effect leads to the appearance of oscillations in kinetic
parameters such as electrical conductivity and magnetoresistance. These oscillations - the
Shubnikov—de Haas effect — serve as a powerful spectroscopic tool for determining the
fundamental parameters of materials (effective mass, relaxation time, Fermi energy, etc.).

In this work, the dependence of transverse magnetoresistance oscillations on magnetic field and
temperature in heterostructures based on Ino.s2Alo.4sAs/Ino.s3Gao.47As/Ino.s2Alo.ssAs quantum
wells is studied. Experimental and theoretical analyses show that at low temperatures (T = 4.2
K), magnetoresistance oscillations are clearly manifested; as the temperature increases, their
amplitude decreases and they completely disappear above a certain temperature (T = 40 K).
This phenomenon is explained by the increase in thermal energy relative to the energy
difference between Landau levels

The main goal of this work is to theoretically calculate the regularities of changes in

=
-
| -
- |
@)
S
-
o
| -
©
Q
(7p)
D
ae
© o
cC =
OQ
s—
0 5
C cC
w\
e S
O £
=
O
= ¢
B
O
@)
c
L
o
Q
—
Y
@)
O
g

magnetoresistance oscillations at different temperatures and different quantum well
thicknesses, and to reveal their physical mechanisms. The study takes into account the parabolic
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dispersion law, Fermi—Dirac statistics, and thermal broadening effects. The obtained results are
important for ensuring temperature stability in low-dimensional semiconductor devices (e.g.,

/,//' \'\i\ high-sensitivity magnetic field sensors, quantum transport devices).
AR Figure 1 shows the dependence of transverse magnetoresistance oscillations on magnetic field
(Fig. 1a) and on inverse magnetic field induction (Fig. 1b) in heterostructures based on
Ino.s2Alo.4sAs/Ino.s3Gao.47As/Ino.s2Alo.4s As quantum wells at constant low temperature. Here, the
parameters of the Ino.s3Gao.a7As quantum well are as follows: quantum well thickness d = 16.8
nm, effective mass of electrons in the conduction band of the quantum well m_n = 0.059mo,
broadening parameter G = 0.5 meV, and temperature T =4.2 K [1].

In this case, when drawing the pfd (E,B,T,d) graph, the number of Landau levels is assumed

to be n, = 8, and the number of dimensional quanta (number of dimensional quantizations) is
assumed to be nz = 1. The magnetic field induction value at values of 1.5 T and higher shows
a sharp increase in the amplitude of transverse magnetoresistance oscillations in the conduction
band of the Ing 53Gao.47As quantum well.

Figure 2 shows the effect of temperature on the dependence of transverse magnetoresistance
oscillations on magnetic field induction (Fig. 2a) and on inverse magnetic field induction
(Fig.2b) in heterostructures based on Ino.s2Alo.4sAs/Ino.s3Gao.474s/Ino.s2Alo.4sAs quantum wells
according to the parabolic dispersion law. It can be seen from these graphs that as the
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temperature increases, the amplitude of electrical conductivity oscillations in the conduction
band of the Ino.s3Gao.a7As quantum well decreases. At sufficiently high temperatures, for
example, at T = 40 K, magnetoresistance oscillations do not sense the quantizing magnetic
field, and oscillations of kinetic parameters are not observed. This is because, in order to
observe the effect of quantum oscillations in nanoscale semiconductor materials, the thermal
energy of free charge carriers must be much less than the difference between two adjacent
discrete energy levels.
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Fig.1a. Dependence of transverse electrical conductivity oscillations on magnetic field in
heterostructures based on Ino.s2Alo. 4sAs/Ino.s:Gaos.474s/Ino.s2Al.4sAs quantum wells at T =
4.2 K.
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Fig.1b. Dependence of transverse electrical conductivity oscillations on inverse magnetic
field induction in heterostructures based on Ino.s2Al. 1sAs/Ino.s3Gao.47As/Ino.s2Alp. 1sAs
quantum wells at T = 4.2 K.
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Fig.2a. Effect of temperature on the dependence of transverse magnetoresistance
oscillations on inverse magnetic field induction in heterostructures based on

Ino.s2Alo.4sAs/Ino.s3Gao.47A8/Inv. s2Alo. 4sAs quantum wells.
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Fig.2b. Effect of temperature on the dependence of transverse magnetoresistance
oscillations on magnetic field induction in heterostructures based on

Ino.s2Alo.4sAs/Ino.s3Gao.47A8/Inv. s2Alo. 4sAs quantum wells.
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\\ N\ // Fig. 3a shows the transverse magnetoresistance oscillations in the conduction band of the
N\ % Ing53Gap47As quantum well at a constant temperature of T = 4.2 K. If we observe the
\\\ oscillations in the quantizing magnetic field induction in the range from 0.5 T to 3.5 T, then the
maximum value of the amplitude of the magnetoresistance of the quantum well is about 1000
Om. With increasing temperature, a decrease in the amplitudes of the transverse conductivity
oscillations is observed (Fig.3b). When the temperature reaches 40 K, when the magnitude of
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the quantizing magnetic field reaches almost 3 T, the pfd (£,B,T,d) oscillations begin to

disappear, i.e. the effect of the quantizing magnetic field is not noticeable. However, as the
temperature decreases, the quantizing magnetic field begins to strengthen its effect. In a
simplified way, this can be explained as follows: statistical physics is applied to these quantum

effects, that is, the temperature dependence of pfd (E,B,T,d) oscillations is studied by

thermal rubbing (or thermal expansion).
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Fig.3b. Effect of temperature on transverse magnetoresistance pf" (E,B,T,d)

oscillations in the conduction band of an In.53Gag.47As quantum well
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It is known that the temperature dependence of the energy density of states oscillations in two-
and three-dimensional semiconductor materials has been studied in detail from a theoretical
'\'\\ point of view in [2-3]. At the same time, a new mathematical model has been developed. For

constant low temperatures, the formula shows the energy and magnetic field dependence of the
energy density of states oscillations in two-dimensional semiconductor materials

N (E,B,n,.d,n,).

The derivative of the Fermi-Dirac distribution function with respect to energy gives the

of,(E,T) . of,(E,T) .
—8E delta function at very low temperatures, where the —8E height decreases

and the width increases with increasing temperature. Thus, the thermal broadening of the

. . : I (E.T) :
Landau levels is determined using the | ———— | function. However, as can be seen from

OE

works [2-3], the oscillations of the quantum effect are realized by observing the

ET
N (E,B, n,,d,n, ) Therefore, by extending the N (E,B,nL,d,nZ) to the (%j series,

the transverse magnetoresistance pfd (E,B,T,d) oscillations of the quantum-enclosed

heterostructure semiconductors are determined as a function of temperature.

In addition, using the analytical expression, it is possible to analyze the dependence of the
transverse magnetoresistance pfd (E,B,T,d) oscillations of semiconductors with quantum
well heterostructures on the thickness of the quantum well. Fig. 4 shows the dependence of the
transverse magnetoresistance oscillations of the [Ings524100.43A5/Ino.53Gag.47As/Ino.s52410.43A4s
heterostructure on the thickness of the /n.53Gao.474s quantum well for the parabolic dispersion
law. Here, p*¢(E, B,T,d) with a quantizing magnetic field of B=3.5 T

p*(T=3K,d=16,8nm)=10000m; p**(T =3K ,d =14,8nm)=11000m;
pfd(T:SK, d =12,8nm)=12000m

Thus, with a decrease in the thickness of the quantum well, the amplitude of the transverse
magnetoresistance oscillations increases.

@) webofjournals.com/index.php/4

Therefore, we can conclude that the height of discrete Landau levels in two-dimensional
semiconductor materials depends on both temperature and the thickness of the quantum well.
It is proposed that the thickness of the quantum well should be as close as possible to the de
Broglie length in order to observe the oscillations of the quantum effect even at high
temperatures.
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Fig. 4. Dependence of transverse magnetoresistance oscillations of the
Ing.52A19.4845/Ino.53Gag.47As/ Ing.52Aly.434s heterostructure on the thickness of the
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?; Ing.53Gagp.47As quantum well for the parabolic dispersion law.

ol
O ©  REFERENCES
C = 1.  Kulbachinskii V.A., Oveshnikov L.N., Lunin R.A., Yuzeeva N.A., Galiev G.B., Klimov
v % E.A., Maltsev P.P. Experimental determination of the electron effective masses and
g 0 mobilities in each dimensionally-quantized subband in an InxGai.xAs quantum well with
E ’_g InAs  inserts //  Semiconductors.  2015. Vol.49, Iss.2,  pp.199-208.
= g https://doi.org/10.1134/S1063782615020165
- S 2. Anselm A.L. =-09ntroduction to the theory of semiconductors // Physics-Uspekhi. 1965.
= < Vol.85, Iss.1, pp.183—184.
S = https://doi.org/10.3367/UFNr.0085.1965011.0183
(®)) @ 3. Shik A.Ya. Superlattices-Periodic Semiconductor Structures (Review) // Soviet Physics-

LS,
®)
c

L
O
()

—

Y—
@

0

=

Semiconductors. 1975. Vol.8, Iss.10, pp.1195-1209.

4.  U.M.Negmatov, M.G.Dadamirzaev, N.A.Sayidov, Q.A.Temirov, U.L.Erkaboev,
J.I.Mirzaev, R.G.Rakhimov. The influence of a strong electromagnetic field on
magnetoresistance oscillations in quantum-scale semiconductor structures. Romanian
Journal of Physics. 2025. Vol. 70, Iss. 7-8, No 616.
https://doi.org/10.59277/RomJPhys.2025.70.616

5. U.LErkaboev, G.Gulyamov, M.Dadamirzaev, R.G.Rakhimov, J.1.Mirzaev, N.A.Sayidov,
U.M.Negmatov. The influence of light on transverse magnetoresistance oscillations in
low-dimensional semiconductor structures. Indian Journal of Physics. 2025

6.  Gulyamov G, Erkaboev U.I., Rakhimov R.G., Sayidov N.A., Mirzaev J.I. Influence of a
strong magnetic field on Fermi energy oscillations in two-dimensional semiconductor
materials // Scientific Bulletin. Physical and Mathematical Research. 2021. Vol.3, Iss.1,
pp.5-14

25| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



https://doi.org/10.1134/S1063782615020165
https://doi.org/
https://doi.org/10.3367/UFNr.0085.196501f.0183
https://doi.org/10.59277/RomJPhys.2025.70.616

. \ \ \ 777 ..
Y

( Volume 4, Issue 5 May 2026 ISSN (E): 2938-3757

: 4, H/ 7. Erkaboev U.L., Sayidov N.A., Rakhimov R.G., Negmatov U.M. Simulation of the
temperature dependence of the quantum oscillations’ effects in 2D semiconductor
materials // Euroasian Journal of Semiconductors Science and Engineering. 2021. Vol.3.,

Iss.1.

8.  Gulyamov G., Erkaboev U.I., Rakhimov R.G., Mirzaev J.I. On temperature dependence
of longitudinal electrical conductivity oscillations in narrow-gap electronic
semiconductors // Journal of Nano- and Electronic Physic. 2020. Vol.12, Iss.3, Article ID
03012.

9.  Erkaboev U.IL., Gulyamov G., Mirzaev J.I., Rakhimov R.G. Modeling on the temperature
dependence of the magnetic susceptibility and electrical conductivity oscillations in
narrow-gap semiconductors // International Journal of Modern Physics B. 2020. Vol.34,
Iss.7, Article ID 2050052.

10. Erkaboev U.L, R.G.Rakhimov. Modeling of Shubnikov-de Haas oscillations in narrow
band gap semiconductors under the effect of temperature and microwave field //
Scientific Bulletin of Namangan State University. 2020. Vol.2, Iss.11. pp.27-35

11. Gulyamov G., Erkaboev U.L, Sayidov N.A., Rakhimov R.G. The influence of
temperature on magnetic quantum effects in semiconductor structures // Journal of
Applied Science and Engineering. 2020. Vol.23, Iss.3, pp. 453—460.

12. Erkaboev U.L, Gulyamov G., Mirzaev J.I., Rakhimov R.G., Sayidov N.A. Calculation
of the Fermi—Dirac Function Distribution in Two-Dimensional Semiconductor Materials
at High Temperatures and Weak Magnetic Fields // Nano. 2021. Vol.16, Iss.9. Article ID
2150102.

13. Erkaboev U.L., R.G.Rakhimov. Modeling the influence of temperature on electron landau
levels in semiconductors // Scientific Bulletin of Namangan State University. 2020.
Vol.2, Iss.12. pp.36-42

14. Erkaboev U.L., Gulyamov G., Mirzaev J.I., Rakhimov R.G., Sayidov N.A. Calculation of
the Fermi-Dirac Function Distribution in Two-Dimensional Semiconductor Materials at
High Temperatures and Weak Magnetic Fields // Nano. 2021. Vol.16, Iss.9, Article ID
2150102.

15. Erkaboev U.I., Rakhimov R.G., Sayidov N.A., Mirzaev J.I. Modeling the temperature
dependence of the density oscillation of energy states in two-dimensional electronic gases
under the impact of a longitudinal and transversal quantum magnetic fields // Indian
Journal of Physics. 2022. Vol.96, Iss.10, Article ID 02435.

16. Erkaboev U.IL, Negmatov U.M., Rakhimov R.G., Mirzaev J.I., Sayidov N.A. Influence
of a quantizing magnetic field on the Fermi energy oscillations in two-dimensional
semiconductors // International Journal of Applied Science and Engineering. 2022.
Vol.19, Iss.2, Article ID 2021123.

17. Erkaboev U.L, Gulyamov G., Rakhimov R.G. A new method for determining the
bandgap in semiconductors in presence of external action taking into account lattice
vibrations // Indian Journal of Physics. 2022. Vol.96, Iss.8, pp. 2359-2368.

18. U. Erkaboev, R. Rakhimov, J. Mirzaev, U. Negmatov, N. Sayidov. Influence of the two-
dimensional density of states on the temperature dependence of the electrical conductivity

bofjournals.com/index.php/4

O
=

C_U
c
—
-
O

-

L
@)
—
(O
)
%p]
Q

o

@©
-

Q
wn
c
)

E

e

=
-

>
o> ®

O
®)
c

o o
&)
)

—

Y—
O

0

g

26| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr
https://www.scopus.com/authid/detail.uri?authorId=6602176343
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=57215840258
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57797621900
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=57215840258
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=6602176343
https://www.scopus.com/authid/detail.uri?authorId=57215841856

. \ \ \ 777 ..

d / ( Volume 4, Issue 5 May 2026 ISSN (E): 2938-3757
sl
) 4 ﬂ oscillations in heterostructures with quantum wells // International Journal of Modern

Physics B. 38(15), Article ID 2450185 (2024).

19. U.L Erkaboev, R.G. Rakhimov. Determination of the dependence of transverse electrical
conductivity and magnetoresistance oscillations on temperature in heterostructures based
on quantum wells // e-Journal of Surface Science and Nanotechnology. 22(2), pp.98-106.
(2024)

20. U.L Erkaboev, N.A. Sayidov, J.I. Mirzaev, R.G. Rakhimov. Determination of the
temperature dependence of the Fermi energy oscillations in nanostructured
semiconductor materials in the presence of a quantizing magnetic field // Euroasian
Journal of Semiconductors Science and Engineering. 3(2), pp.47-52 (2021).

21. U.L Erkaboev, N.A. Sayidov, U.M.Negmatov, J.I. Mirzaev, R.G. Rakhimov. Influence
temperature and strong magnetic field on oscillations of density of energy states in
heterostructures with quantum wells HgCdTe/CdHgTe // E3S Web of Conferences. 401,
01090 (2023)

22. UL Erkaboev, N.A. Sayidov, U.M.Negmatov, R.G. Rakhimov, J.I. Mirzaev.
Temperature dependence of width band gap in InxGaixAs quantum well in presence of
transverse strong magnetic field // E3S Web of Conferences. 401, 04042 (2023)

23. Erkaboev U.IL., Rakhimov R.G., Sayidov N.A., Mirzaev J.I. Modeling the temperature
dependence of the density oscillation of energy states in two-dimensional electronic gases
under the impact of a longitudinal and transversal quantum magnetic fields // Indian
Journal of Physics. 2023. Vol.97, Iss.4, 99.1061-1070.

24.  G. Gulyamov, U.IL. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov. Determination
of the dependence of the two-dimensional combined density of states on external factors
in quantum-dimensional heterostructures // Modern Physics Letters B. 2023. Vol. 37,
Iss.10, Article ID 2350015.

25. U.L Erkaboev, R.G. Rakhimov. Determination of the dependence of the oscillation of
transverse electrical conductivity and magnetoresistance on temperature in
heterostructures based on quantum wells // East European Journal of Physics. 2023. Iss.3,
pp-133-145.

26. U.L Erkaboev, R.G. Rakhimov, J.I. Mirzaev, U.M. Negmatov, N.A. Sayidov. Influence
of a magnetic field and temperature on the oscillations of the combined density of states
in two-dimensional semiconductor materials // Indian Journal of Physics. 2024. Vol. 98,
Iss. 1, pp.189-197.

27. U. Erkaboev, R. Rakhimov, J. Mirzaev, N. Sayidov, U. Negmatov, A. Mashrapov.
Determination of the band gap of heterostructural materials with quantum wells at strong
magnetic field and high temperature // AIP Conference Proceedings. 2023. Vol. 2789,
Iss.1, Article ID 040056.

28. U.L Erkaboev, R.G. Rakhimov. Simulation of temperature dependence of oscillations of
longitudinal magnetoresistance in nanoelectronic semiconductor materials // e-Prime-
Advances in Electrical Engineering, Electronics and Energy. 2023. Vol. 5, Article ID
100236.

bofjournals.com/index.php/4

O
=

C_U
c
—
-
O

-

L
@)
—
(O
)
%p]
Q

o

@©
-

Q
wn
c
)

E

e

=
-

>
o> ®

O
®)
c

o o
&)
)

—

Y—
O

0

g

27| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=57215840258
https://www.worldscientific.com/doi/abs/10.1142/S021798492350015X
https://www.worldscientific.com/doi/abs/10.1142/S021798492350015X
https://www.worldscientific.com/doi/abs/10.1142/S021798492350015X
https://periodicals.karazin.ua/eejp/article/view/21835
https://periodicals.karazin.ua/eejp/article/view/21835
https://periodicals.karazin.ua/eejp/article/view/21835
https://link.springer.com/article/10.1007/s12648-023-02803-y
https://link.springer.com/article/10.1007/s12648-023-02803-y
https://link.springer.com/article/10.1007/s12648-023-02803-y
https://pubs.aip.org/aip/acp/article-abstract/2789/1/040056/2899940
https://pubs.aip.org/aip/acp/article-abstract/2789/1/040056/2899940
https://www.sciencedirect.com/science/article/pii/S2772671123001316
https://www.sciencedirect.com/science/article/pii/S2772671123001316

. \ \ \ 777 ..

d / ( Volume 4, Issue 5 May 2026 ISSN (E): 2938-3757
sl
N\ )/ ﬂ / 29. UL.L Erkaboev, R.G. Rakhimov, N.A. Sayidov. Mathematical modeling determination

K & coefficient of magneto-optical absorption in semiconductors in presence of external

}/,// '\\( pressure and temperature // Modern Physics Letters B. 2021, 2150293 pp, (2021).

/ //\ \ 30. U.L Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov. The influence of external
factors on quantum magnetic effects in electronic semiconductor structures //
International Journal of Innovative Technology and Exploring Engineering. 9, 5, 1557-
1563 pp, (2020).

31. Erkaboev U.I, Rakhimov R.G., Sayidov N.A. Influence of pressure on Landau levels of
electrons in the conductivity zone with the parabolic dispersion law // Euroasian Journal
of Semiconductors Science and Engineering. 2020. Vol.2., Iss.1.

32. Rakhimov R.G. Determination magnetic quantum effects in semiconductors at different
temperatures // VII MexayHapoiHOM HaydHONIpaKTHYECKON KoH(pepeHun «Science and
Education: problems and innovations». 2021. pp.12-16.

33. U.L Erkaboev, R.G. Rakhimov, N.Y. Azimova. Determination of oscillations of the
density of energy states in nanoscale semiconductor materials at different temperatures
and quantizing magnetic fields // Global Scientific Review. 2023. Vol.12, pp.33-49

34. U.L Erkaboev, R.G. Rakhimov, U.M. Negmatov, N.A. Sayidov, J.I. Mirzaev. Influence
of a strong magnetic field on the temperature dependence of the two-dimensional
combined density of states in InGaN/GaN quantum well heterostructures // Romanian
Journal of Physics. 2023. Vol. 68, Iss. 5-6, pp.614-1.

35. R.Rakhimov, U. Erkaboev. Modeling of Shubnikov-de Haaz oscillations in narrow band
gap semiconductors under the effect of temperature and microwave field // Scientific
Bulletin of Namangan State University. 2020. Vol.2, Iss. 11, pp.27-35.

36. U. Erkaboev, R. Rakhimov, J. Mirzaev, N. Sayidov, U. Negmatov, M. Abduxalimov.
Calculation of oscillations in the density of energy states in heterostructural materials
with quantum wells // AIP Conference Proceedings. Vol. 2789, Iss.1, Article ID 040055.

37. R. Rakhimov, U. Erkaboev. Modeling the influence of temperature on electron landau
levels in semiconductors // Scientific and Technical Journal of Namangan Institute of
Engineering and Technology. 2020. Vol. 2, Iss. 12, pp.36-42.

38. U.IL Erkaboev, R.G. Rakhimov. Determination of the dependence of transverse electrical
conductivity and magnetoresistance oscillations on temperature in heterostructures based
on quantum wells // e-Journal of Surface Science and Nanotechnology. 2023

39. VY.U. Dpkaboes, P.I'. Paxumon, K.U. Mup3zaes, H.A. Caitugos, Y.M. Hermatos.
Bbuncienne  OCHWUUIAMHM ~ IUIOTHOCTH — DHEPreTHYECKUH  COCTOSHHHA B

bofjournals.com/index.php/4

O
=

D w

reTepOHAHOCTPYKTYPHBIX MaTepuanax IMpH HAIWYUM TPOAOJIBHOTO U IOMNEPEYHOTro
CHJILHOTO MarHuTHOro mnosist / HayuHble OCHOBBI HMCIIOJIb30BaHHS HH(OPMAIIMOHHBIX
TEXHOJIOTUH HOBOTO YPOBHS W COBPEMEHHBIE TpOOIEeMbl aBTOMarW3amuu: |
MexayHapoaHoil HaydHOU KoHpepeHun, 25-26 anpens 2022 roga. ctp.341-344.

40. U.IL. Erkaboev, R.G. Rakhimov. Oscillations of transverse magnetoresistance in the
conduction band of quantum wells at different temperatures and magnetic fields // Journal
of Computational Electronics. 2024. Vol. 23, Iss. 2, pp.279-290

Web of Technology: Multidimensional Research Journal

28| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



http://scienticreview.com/index.php/gsr/article/view/156
http://scienticreview.com/index.php/gsr/article/view/156
http://scienticreview.com/index.php/gsr/article/view/156
https://rjp.nipne.ro/2023_68_5-6/RomJPhys.68.614.pdf
https://rjp.nipne.ro/2023_68_5-6/RomJPhys.68.614.pdf
https://rjp.nipne.ro/2023_68_5-6/RomJPhys.68.614.pdf
https://scholar.google.com/scholar?cluster=18389742113983897180&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=18389742113983897180&hl=en&inst=8697446408056752236&oi=scholarr
https://pubs.aip.org/aip/acp/article-abstract/2789/1/040055/2899939
https://pubs.aip.org/aip/acp/article-abstract/2789/1/040055/2899939
https://www.academia.edu/download/95467703/427478577.pdf
https://www.academia.edu/download/95467703/427478577.pdf
https://cir.nii.ac.jp/crid/1390861559985843328
https://cir.nii.ac.jp/crid/1390861559985843328
https://cir.nii.ac.jp/crid/1390861559985843328
https://rep.bntu.by/handle/data/125284
https://rep.bntu.by/handle/data/125284
https://rep.bntu.by/handle/data/125284
https://link.springer.com/article/10.1007/s10825-024-02130-3
https://link.springer.com/article/10.1007/s10825-024-02130-3

. \ \ \ 777 ..
Y

( Volume 4, Issue 5 May 2026 ISSN (E): 2938-3757

! 4 H/ 41. VY.W. DOpxka6oes, P.I'. Paxumon, XK.M. Mup3zaeB, H.A. Caiinnos, Y.M. Hermaros.
Pacdets! TemnieparypHasi 3aBUCUMOCTh SHEPTETHUECKOTO CIIEKTPa MIEKTPOHOB H JIBIPOK
B pa3pelICHHOW 30HBI KBAaHTOBOW SIMBI TIPU BO3JCHCTBHH IONEPEYHOTO KBAHTYIOIIETO
MarHuTHOTO 1oJis / Hay4Hble OCHOBBI MCIIOJIb30BAaHUS HHPOPMALMOHHBIX TEXHOJIOTHMA
HOBOTO YPOBHS M COBpEMEHHBIE MpoOJieMbl aBTOMaTH3amuu: | MexyHapoaHOH
Hay4dHOU KoH(pepeHuy, 25-26 anpens 2022 roxa. ctp.344-347.

42. U.L Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov, U.M. Negmatov. Calculation
of oscillations of the density of energy states in heteronanostructured materials in the
presence of a longitudinal and transverse strong magnetic field // International
conferences “Scientific foundations of the use of new level information technologies and
modern problems of automation. 2022. pp.341-344

43. U.L. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov, U.M. Negmatov.
Calculations of the temperature dependence of the energy spectrum of electrons and holes
in the allowed zone of a quantum well under the influence of a transverse quantizing
magnetic field // International conferences “Scientific foundations of the use of new level
information technologies and modern problems of automation. 2022. pp.344-347

44. R.G.Rakhimov, U.L. Erkaboev. Modeling of Shubnikov-de Haase oscillations in narrow-
band semiconductors under the influence of temperature and microwave fields //
Scientific Bulletin of Namangan State University. 2022. Vol. 4, Iss.4, pp.242-246.

45. R.G. Rakhimov. The advantages of innovative and pedagogical approaches in the
education system // Scientific-technical journal of NamIET. Vol. 5, Iss. 3, pp.292-296
(2020)

46. P.I'. Paxumos, Y.1. DpkaboeB. MoaenupoBanue ocumuisinuii [IlyorukoBa-ne ['aaza B
Y3KO30HHBIX MMOTYIPOBOAHMKAX MO feficTBUeM Temneparypbl 1 CBY nosnist // Hamanran
JaBiaT yHUBEpCUTETH UaMui axbopotHomacu. 2019. Vol. 4, Iss. 4, pp.242-246

47. U.L Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov, U.M. Negmatov. Modeling
the Temperature Dependence of Shubnikov-De Haas Oscillations in Light-Induced
Nanostructured Semiconductors // East European Journal of Physics. 2024. Iss. 1, pp.
485-492.

48. M. Dadamirzaev, U. Erkaboev, N. Sharibaev, R. Rakhimov. Simulation the effects of
temperature and magnetic field on the density of surface states in semiconductor
heterostructures // Iranian Journal of Physics Research. 2024

49. U.l. Erkaboev, N.Yu. Sharibaev, M.G. Dadamirzaev, R.G. Rakhimov. Effect of
temperature and magnetic field on the density of surface states in semiconductor
heterostructures // e-Prime-Advances in Electrical Engineering, Electronics and Energy.
2024. Vol.10, Article ID 100815.

50. U.L Erkaboev, Sh.A. Ruzaliev, R.G. Rakhimov, N.A. Sayidov. Modeling Temperature
Dependence of The Combined Density of States in Heterostructures with Quantum Wells
Under the Influence of a Quantizing Magnetic Field // East European Journal of Physics.
2024. Iss.3, pp.270-277.

bofjournals.com/index.php/4

O
=

C_U
c
—
-
O

-

L
@)
—
(O
)
%p]
Q

o

@©
-

Q
wn
c
)

E

e

=
-

>
o> ®

O
®)
c

o o
&)
)

—

Y—
O

0

g

29| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



https://rep.bntu.by/handle/data/125285
https://rep.bntu.by/handle/data/125285
https://rep.bntu.by/handle/data/125285
https://scholar.google.com/scholar?cluster=7885526568847246543&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=7885526568847246543&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=7885526568847246543&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6195807726005273425&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6195807726005273425&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6196573262535945060&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6196573262535945060&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=8861843823933129303&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=8861843823933129303&hl=en&inst=8697446408056752236&oi=scholarr
https://periodicals.karazin.ua/eejp/article/view/23056
https://periodicals.karazin.ua/eejp/article/view/23056
https://periodicals.karazin.ua/eejp/article/view/23056
https://ijpr.iut.ac.ir/article_3536_en.html
https://ijpr.iut.ac.ir/article_3536_en.html
https://ijpr.iut.ac.ir/article_3536_en.html
https://www.sciencedirect.com/science/article/pii/S2772671124003954
https://www.sciencedirect.com/science/article/pii/S2772671124003954
https://www.sciencedirect.com/science/article/pii/S2772671124003954
https://periodicals.karazin.ua/eejp/article/view/23822
https://periodicals.karazin.ua/eejp/article/view/23822
https://periodicals.karazin.ua/eejp/article/view/23822

. \ \ \ 777 ..

/ ( Volume 4, Issue 5 May 2026 ISSN (E): 2938-3757
sl
' ) 7, ﬂ “ 51. UL Erkaboev, N.Yu. Sharibaev, M.G. Dadamirzaev, R.G. Rakhimov. Modeling

& influence of temperature and magnetic field on the density of surface states in
semiconductor structures // Indian Journal of Physics. 2024.

52. U.L Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov, U.M. Negmatov. Influence
of temperature and light on magnetoresistance and electrical conductivity oscillations in
quantum well heterostructured semiconductors / Romanian Journal of Physics. 2024.
Vol. 69, pp.610

53.  V.W. Dpkaboes, P.I'. Paxumos, )K.1. Mupzaes, H.A. Caitunos, Y.M. Hermaros, C.H.
IaiipaToB. Bausnue TeMITEPaTypBbI Ha OCIMJUISALIUH HONIEPEYHOT O
MarHUTOCONPOTHBIICHHS B HHU3KOPAa3MEPHBIX IOJIYNPOBOAHUKOBBIX CTPYKTypax //
Namangan davlat universiteti [lmiy axborotnomasi. 2023. Iss. 8, pp.40-48.

54. U. Erkaboev, N. Sayidov, R. Raximov, U. Negmatov, J. Mirzaev. Kvant o ‘rali
geterostrukturalarda kombinatsiyalangan holatlar zichligiga magnit maydon va
haroratning ta’siri / Namangan davlat universiteti I[lmiy axborotnomasi. 2023. Iss. 6,
pp-16-22

55.  R.G. Rakhimov. Clean the cotton from small impurities and establish optimal parameters
/I ' The Peerian Journal. Vol. 17, pp.57-63 (2023)

56. R.G. Rakhimov. The advantages of innovative and pedagogical approaches in the
education system // Scientific-technical journal of NamIET. Vol. 5, Iss. 3, pp.293-297
(2023)

57. F.G.Uzoqov, R.G. Rakhimov. Movement in a vibrating cotton seed sorter // DGU 22810.
03.03.2023

58. F.G. Uzoqov, R.G. Rakhimov. The program “Creation of an online platform of food
sales” // DGU 22388. 22.02.2023

59. F.G. Uzoqov, R.G. Rakhimov. Determining the hardness coefficient of the sewing-
knitting machine needle // DGU 23281. 15.03.2023

60. N.D. Nuritdinov, M.N. O'rmonov, R.G. Rahimov. Creating special neural network layers
using the Spatial Transformer Network model of MatLAB software and using spatial
transformation / DGU 19882. 03.12.2023

61. F.G. Uzoqov, R.G. Rakhimov, S.Sh. Ro’zimatov. Online monitoring of education
through software // DGU 18782. 22.10.2022

62. F.G. Uzoqov, R.G. Rakhimov. Electronic textbook on "Mechanical engineering
technology” // DGU 14725. 24.02.2022

63. F.G. Uzoqov, R.G. Rakhimov. Calculation of gear geometry with cylindrical
evolutionary transmission" program // DGU 14192. 14.01.2022

64. R.G. Rakhimov. Clean the surface of the cloth with a small amount of water // Scientific
Journal of Mechanics and Technology. Vol. 2, Iss. 5, pp.293-297 (2023)

65. R.G. Rakhimov. Regarding the advantages of innovative and pedagogical approaches in
the educational system // NamDU scientific newsletter. Special. (2020)

66. R.G. Rakhimov. A cleaner of raw cotton from fine litter // Scientific journal of mechanics
and technology. Vol. 2, Iss. 5, pp.293-297 (2023)

bofjournals.com/index.php/4

O
=

Web of Technology: Multidimensional Research Journal
D w

30| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



https://link.springer.com/article/10.1007/s12648-024-03360-8
https://link.springer.com/article/10.1007/s12648-024-03360-8
https://link.springer.com/article/10.1007/s12648-024-03360-8
https://rjp.nipne.ro/2024_69_5-6/RomJPhys.69.610.pdf
https://rjp.nipne.ro/2024_69_5-6/RomJPhys.69.610.pdf
https://rjp.nipne.ro/2024_69_5-6/RomJPhys.69.610.pdf
https://research-edu.com/index.php/namdu/article/view/599
https://research-edu.com/index.php/namdu/article/view/599
https://research-edu.com/index.php/namdu/article/view/221
https://research-edu.com/index.php/namdu/article/view/221
https://research-edu.com/index.php/namdu/article/view/221
https://peerianjournal.com/index.php/tpj/article/view/537
https://scholar.google.com/scholar?cluster=8861843823933129303&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=8861843823933129303&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=17410175901682946339&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=11543919684747796565&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=11543919684747796565&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=1032776427921425045&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=1032776427921425045&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=16547104371021796559&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=16547104371021796559&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=16547104371021796559&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=11588722761716203688&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=11588722761716203688&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=4876623669002644181&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=4876623669002644181&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=1067286927904239595&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=1067286927904239595&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=3405265317515643240&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=2209485952168071771&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=2209485952168071771&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=16818246027719659227&hl=en&inst=8697446408056752236&oi=scholarr

. \ \ \ 777 ..

/ ( Volume 4, Issue 5 May 2026 ISSN (E): 2938-3757
Y Ll“
N\ j/ ﬂ J 67. R.G. Rakhimov. On the merits of innovative and pedagogical approaches in the
\ 2 L educational system / NamSU Scientific Bulletin. Special. (2020)
i,,/ \'\\(\ 68. R.G. Raximov, M.A. Azamov. Creation of automated software for online sales in
)8 bookstores // Web of Scientists and Scholars: Journal of Multidisciplinary Research. Vol.

2, Iss. 6, pp.42-55 (2024)

69. R.G. Raximov, M.A. Azamov. Technology for creating an electronic tutorial / Web of
Scientists and Scholars: Journal of Multidisciplinary Research. Vol. 2, Iss.6, pp.56-64
(2024)

70. R.G. Rakhimov, A.A. Juraev. Designing of computer network in Cisco Packet Tracer
software // The Peerian Journal. Vol. 31, pp.34-50 (2024)

71.  R.G. Rakhimov, E.D. Turonboev. Using educational electronic software in the
educational process and their importance // The Peerian Journal. Vol. 31, pp.51-61 (2024)

72.  Sh. Korabayev, J. Soloxiddinov, N. Odilkhonova, R. Rakhimov, A. Jabborov, A.A.
Qosimov. A study of cotton fiber movement in pneumomechanical spinning machine
adapter // E3S Web of Conferences. Vol. 538, Article ID 04009 (2024)

73.  P.JI. PaxumoB. MogenupoBaHue — TEMIEPATyPHO-3aBUCUMOCTH  OCLUJUIALIMU
MOTEPEYHOT0 MAarHUTOCOTPOTUBIICHHUS M 3JICKTPOIPOBOJIHOCTH B T€TEPOCTPYKTYpax C
KBaHTOBBIMH siMami // OOpa3oBaHue HayKa U UHHOBAaLIMOHHBIE uaeu B mupe. 2024. Vol.
37, Iss. 5, pp.137-152.

74. N. Sharibaev, A. Jabborov, R. Rakhimov, Sh. Korabayev, R. Sapayev. A new method for
digital processing cardio signals using the wavelet function // BIO Web of Conferences.
2024. Vol. 130, Article ID 04008.

75. A.M. Sultanov, E.K. Yusupov, R.G. Rakhimov. Investigation of the Influence of
Technological Factors on High-Voltage p’~n° Junctions Based on GaAs // Journal of
Nano- and Electronic Physics. 2024. Vol. 16, Iss. 2, Article ID 01006.

76. Y.WN.3pxaboes, P.I'. PaxumoB. Brruncienue remnepaTypHOi 3aBUCUMOCTH TIOTIEPEYHOM
3JIEKTPOIPOBOTHOCTH B KBAHTOBBIX SIMaxX MPHU BO3AECHCTBUHM KBAaHTYIOLIETO MarHUTHOTO
nonst // II- MexnyHaponHoit koHpepeHunn «@DyHAaMEHTaIbHbIE M MPUKIIAJHBIE

bofjournals.com/index.php/4

O
=

D w

poOeMbl (GU3UKH TTOTYITPOBOITHUKOB, MUKPO- U HAHODJIEKTPOHUKH». TamikeHT, 27-28
okTs10ps 2023 1. cTp.66-68.

77. R.G.Rakhimov. Simulation of the temperature dependence of the oscillation of
magnetosistivity in nanosized semiconductor structures under the exposure to external
fields // Web of Technology: Multidimensional Research Journal. 2024. Vol.2, Iss.11,
pp-209-221

78.  G. Narimonova, K. Abduraxmanova. Theory and practice of translation in the digital age:
from classical foundations to neural network models. Eureka Journal of Language,
Culture & Social Change. Vol. 2, Iss. 2, pp.184-200 (2026).

https://eurekaoa.com/index.php/3/article/view/505

79. G. Narimonova. Interactive teaching methods in foreign language lessons // JournalNX-
A Multidisciplinary Peer Reviewed Journal. Vol.10, Iss.12, pp.13-17 (2024)

80. Psycholinguistics as a tool for in-depth study of speech and language. - Science and
Education. 2022, Vol.3, Iss.2, pp.546-550

Web of Technology: Multidimensional Research Journal

31| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



https://scholar.google.com/scholar?cluster=14950747359566428048&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=14950747359566428048&hl=en&inst=8697446408056752236&oi=scholarr
http://webofjournals.com/index.php/12/article/view/1563
http://webofjournals.com/index.php/12/article/view/1563
http://webofjournals.com/index.php/12/article/view/1564
https://peerianjournal.com/index.php/tpj/article/view/859
https://peerianjournal.com/index.php/tpj/article/view/859
https://www.peerianjournal.com/index.php/tpj/article/view/860
https://www.peerianjournal.com/index.php/tpj/article/view/860
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/68/e3sconf_ipfa2024_04009/e3sconf_ipfa2024_04009.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/68/e3sconf_ipfa2024_04009/e3sconf_ipfa2024_04009.html
http://newjournal.org/index.php/01/article/download/11117/10771
http://newjournal.org/index.php/01/article/download/11117/10771
http://newjournal.org/index.php/01/article/download/11117/10771
https://www.bio-conferences.org/articles/bioconf/abs/2024/49/bioconf_bft2024_04008/bioconf_bft2024_04008.html
https://www.bio-conferences.org/articles/bioconf/abs/2024/49/bioconf_bft2024_04008/bioconf_bft2024_04008.html
https://essuir.sumdu.edu.ua/handle/123456789/94923
https://essuir.sumdu.edu.ua/handle/123456789/94923
https://eurekaoa.com/index.php/3/article/view/505

. \ \ \ 777 ..
Y

( Volume 4, Issue 5 May 2026 ISSN (E): 2938-3757

: 4, H / 81. Abdullayeva S., Narimonova G. External laws of language development. Proceedings of

International Educators Conference. Vol.2, Iss.3, pp.59-62.

82. HapumonoBa I'. KitoueBble TEHACHIMU PA3BUTHSI PYCCKOrO JIUTEPATyPHOTO SI3bIKA.
EBpasuiickuii )xypHai akageMHUueckux ucciaeaoBanuid. Tom 2, Ne6, ctp.544-546.

83. Hapumonosa I'.H. Buemnue 3axonsl pa3Butus sspika. Haml'V - HaydHbIil BECTHHK
onap€uubix cryaeHToB. Tom 1, Ne 1, cTtp.215-218

84. Narimonova G. Modern Information Technologies in Teaching the Russian Language.
Journal of Pedagogical Inventions and Practices. 2023. Vol.27, pp.3-5.

85. Narimonova G. Changes in the Russian Language in the Modern Period and Language
Policy. Texas Journal of Philology, Culture and History. 2023. Vol.25, pp.40-43.

86. Narimonova G. Key trends in the development of the Russian literary language. Eurasian
Journal of Academic Research. 2023. Vol. 2, Iss. 6, pp. 544-546.

87. G.N. Narimonova. External laws of language development. Scientific bulletin of gifted
students of NamSU. 2023. Vol. 1, Iss. 1, pp. 215-218.

88. I'. HapumonoBa. KiroueBble TEHIEHIIMM Pa3BUTUSL PYCCKOTO JUTEPATYpPHOTO S3bIKA.
EBpa3zuiickuii xypHan akageMuyeckux ucciaeaopanuil. 2022. Tom 2, Ne 6, ctp.544-546.

89. Hapumonona I'.H. IIcuxonornueckue acreKkTbl H3yueHUs: pyccKoro s3bika // «MeTobl u
TexHojoruu B mpenoaaBanuun PKUM B KOHTEKCTe COBpPEMEHHBIX 0OOpa30BaTEIbHBIX
napaaurm». MexayHapoaHas HayqHo-IipakTruueckas kondepenuus. 2024. Hamanras. 7-
8 OKTAODAL.

90. G.Narimonova, Z.Turgunpulatova. Methodology of teaching Russian language and
literature // Ta'limning zamonaviy transformatsiyasi. 2024. Vol.7, Iss.5, pp.239-245.

91. G.Narimonova. Psycholinguistic bases of work with the text at the lessons of Russian
language and literature / Western European Journal of Linguistics and Education. 2024.
Vol.2, Iss.4, pp.164-172.

92. G. Narimonova. Interactive methods of teaching in foreign language classes // Scientific
Bulletin of NamSU. Special issue, pp.891-896. (2024)

93. U.Erkaboev, R.Rakhimov, J.Mirzaev, N.Sayidov, M.Dadamirzaev, Q.Temirov.
Magnetic field and temperature dependent band gap modeling in narrow-gap quantum
well semiconductors. Journal of Computational Electronics. 2026. Vol.25, Iss.2, p.95.

94. U.LErkaboev, U.Sh.Turdiev, M.G.Dadamirzaev, R.G.Rakhimov, Sh.X.Utkirov.
Modeling the temperature and magnetic field dependence of the band gap in narrow-zone

bofjournals.com/index.php/4

O
=

>
=

quantum well semiconductors. East European Journal of Physics. 2026. Issue 1, pp. 293-
301.

95. U.Sh.Turdiev, M.G.Dadamirzaev, U.LLErkaboev, R.G.Rakhimov, M.M.Tursunov,
Q.A.Temirov, Sh.X.Utkirov. Influence of deformation on quantum oscillations in low-
dimensional semiconductor. East European Journal of Physics. 2026. Issue 1, pp. 318-
325.

96. U.LErkaboev, R.G.Rakhimov, N.A.Sayidov. Modeling the temperature dependence of
magneto-optical absorption coefficients in nanostructured semiconductors. Indian
Journal of Physics. 2026. pp.1-7.

=
-
| -
-
O
=
L
o
| -
Q)
)
7))
Q
o
©
-
Q
N
-
)
E
.
=
-
=
o
(@)
O
O
-
i -
@
@
—
Y
O
0
g

32| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-




. \ \ \ 777 ..

( Volume 4, Issue 5 May 2026 ISSN (E): 2938-3757

97. R.Rakhimov. The role of digital technologies in agriculture. American Journal of
Technology and Applied Sciences. 2025. Volume 43, pp.78-87.

/,// \'\\(\ https://americanjournal.org/index.php/ajtas/article/view/3281

sy |- 98. R. Rakhimov. The significance and potential of automation in modern manufacturing.
Eureka Journal of Artificial Intelligence and Data Innovation. 2025. Volume 1, Issue 2,
pp-1-20

99. U.LErkaboev, R.G.Rakhimov, B.A.Tursunov, M.0O.Obidjanov, J.I.Rajabov. The
influence of temperature on magnetoresistance oscillations in nanoscale semiconductor
structures. AIP Conference Proceedings. 2025. Volume 3304, Issue 1, Article ID 020013.

100. U.LLErkaboev, R.G.Rakhimov, N.N.Abduganiyev, Q.A.Temirov, A.A.Abdusalomov.
Investigation of oscillations of interband magneto-optical absorption in low-dimensional
semiconductors. AIP Conference Proceedings. 2025. Vol. 3304, Iss. 1, Article ID 020010

101. U.LLErkaboev, R.G.Rakhimov, A.B.Mirzamahmudov, N.A.Sayidov, U.M.Negmatov.
Temperature dependence of magneto-optic absorption coefficients in nanostructured
semiconductors. AIP Conference Proceedings. Volume 3304, Issue 1, Article ID 020007.

102. U.LLErkaboev, N.Yu.Sharibaev, M.G.Dadamirzaev, R.G.Rakhimov. Modeling influence
of temperature and magnetic field on the density of surface states in semiconductor
structures. Indian Journal of Physics. 2025. Volume 99, Issue 4, pp. 1281-1288.

103. R.Rakhimov, M.Sultonov. Inspection of the strength of the column lattice of the
improved fiber cleaner. Scientific and Technical Journal of Namangan Institute of
Engineering and Technology. 2025. Volume 10, Issue 1, pp.3-9.

104. R.Rakhimov. Review of research on cleaning of raw cotton from small weed impurities.
International Conference on Modern Science and Scientific Studies. 2025. pp.198-201

105. R. Raximov. Tolani tozalash jarayonida tola tozalagichlarda tozalash samaradorligining

nazarly tahlili. YHuBepcanbHas wuHIEKcHas OHOIMOTEKAa HAayKM U TEXHUKH B
coBpeMeHHOM Mupe. 2025. Volume 4, Issue 4, pp.84-93.

106. A.A.Obidov, R.G.Rakhimov. Theoretical analysis of the fiber flow movement under the
influence of columns. Technical science and innovation. 2025. Volume 2025, Issue 1,
pp.66-69

@) webofjournals.com/index.php/4

Web of Technology: Multidimensional Research Journal

33| Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



https://americanjournal.org/index.php/ajtas/article/view/3281

