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The current study presents the results of a numerical investigation of thermal radiation's consequences, ohmic heating, and
electromagnetic hydrodynamic drag on the Casson fluid flow across a flat surface. By incorporating suitable similarity parameters, the
equations that regulate the system are converted into non-linear ordinary differential equations. The MATLAB Bvp4c algorithm is
used for computing nonlinear ODEs numerically. To optimize the industrial and ecological processing, it is crucial to study the flow
of Casson fluids (including drilling muds, fossilised coatings, different sedimentation, and specific lubricating petroleum products,
polyethylene dissolves, and a range of colloids) in the presence of heat transmission. Graphics and tables have been employed to present
computational findings for various spans of the tangible variables that dictate the velocity and temperature distributions. The fluid rate
decreases when the magnetic and Casson parameters rise, whereas fluid velocity increases as the local electric parameters grow. This
exemplifies the intricate relationship between electromagnetic radiation and fluid mechanics. Growing Eckert number, thermal
radiation, specific heat, and Biot number boost temperature profiles, whereas growing Casson parameter and local electric parameters
diminish them, showing diverse impacts on heat transmission phenomena. Additionally, this inquiry pertains to the coefficient of skin
friction and Nusselt values were covered. New experimental studies will benefit from this theoretical work, nevertheless.
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INTRODUCTION

Research on fluids is based on how they physically behave. Non-Newtonian fluids, a fluid type with many real-
world applications, are examined here. Non-Newtonian fluids have grown in significance in recent years owing to their
widespread use in many different industries, including engineering, acrodynamics and applications, fabrication, coating,
chemical processing, and many more. In the aforementioned fluids, shifts in stress and fluidity have a self-contained
connection. The intricacy of unconventional fluids underlying physical properties means that no single model can
adequately capture all of their attributes; materials exhibiting this trait include mud, plasma, coatings, and polymeric
solutions. A good illustration of an unconventional fluid with viscoelastic, resembling a solid is the Casson fluid. Casson
flow has several real-world uses in industries like nanotechnologies, food production, mineral extraction, environmental
research, and extractive activities. Accordingly, M. Shuaib et al. [1] evaluate the thermal and thermophysical
characteristics of Casson fluid motion as it is induced by a stochastic porous deformable surface. They noticed that as the
overall pattern of the thermal source characteristic flourished, the energy conversion rate of the Casson fluid also boosted,
and the overall mass movement rate of the medium climbed in tandem. In their study of MHD of Casson fluid circulation
via a permeable medium, A.B. Vishalakshi et al. [2] discovered that the main physical utilization is to raise the cooling
down process and the Prandtl coefficient sustains the fluid's temperature consistently. A Caputo-Fabrizio applicability to
the Casson fluid over an unstable boundary layer has been illustrated by S. Abbas et al. [3]. Heat radiation's impact on
the time-varying Casson fluid motion as a function of an enormously propelled slanted surface, energy, and solutal
radiative boundary circumstances, and other factors was studied by Endalew and Sarkar [4]. Computing the Casson flow
rate across an elevated irregular surface across a Darcy-Forchheimer opaque media under the consequences of viscous
dispersion, MHD, radiation, reactants, and Joule combustion was done quantitatively by S. Jaffrullah et al. [5].
S. J. Reddy et al. [6] investigated how evaporation on electrically executing, dense, impermeable, and hybrid Casson and
tiny fluids that resemble an adiabatic porous exponentially expanded surface. As the coefficients of the Casson fluid
constraints, magnetic attribute, and suction component increase, authors observed that the flow trajectories decline.

The EMHD micropump operates through the use of the Lorenz effect, which arises from interplay between an
external field of electric current and magnetic fields. The EMHD micropump offers several benefits over competing
models, including an intuitive production process, perpetually flowing power, and the ability to pump in both directions.
As M. Buren et al. [7] revealed, it has several potential applications, including fluid thumping, fluidic system flow
surveillance, and fluid swirling and blending. Study findings into EMHD micropump applications, such as pivoting
EMHD turbines, EMHD flow in perforated surfaces, etc., have long been popular due to the technology's potential to
reduce industry-wide fossil fuel use and associated costs. In a recent publication, K. Tian et al. [8] utilized a modified
time-fractional Maxwell paradigm to offer predictive and numerical algorithms for EMHD flows. In their study,
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A. Ali et al. [9] examined the implications of energy and differential thermal flux on EMHD nanofluid circulation across
an extending surface. E. A. Algehyne et al. [10] conducted a simulation focusing on the chemically susceptible EMHD
circulation of a tiny fluid via a unidirectional Riga surface, specifically examining the effects of frequency escapes and
convective boundary situations. This study by I. Qamar et al. [11] investigated how activation energy was affected of
Arrhenius and varying thermal efficiency on EMHD fluid motion through a porous material over an exponentially radiated
constricting surface. The inertia within the Carreau composite nanofluid's EMHD Darcy-Forchheimer escape flows via a
stretchy layer in an opaque material exhibiting temperature-variant attributes was examined by Mkhatshwa and
Khumalo [12]. Their discovery revealed that temperature-variant heat transfer and energy radiation interact together to
improve the thermal energy transmission capabilities of the Carreau composite nanofluids. Other researchers have made
newer investigations that consider the impact of EMHD available in their works [13—15]. Many industries and areas of
technical fields rely on mechanics of fluids which includes heat transmission as one of its core components. The enormous
consumption of energy incurred by fluid thermal exchange operations has recently brought them a lot of attention in fields
including electronics, aircraft, chemicals, freezing, and advanced engineering. This is closely reminiscent of the study of
B. Dey et al. [16], who simulated the heat transfer in viscous fluids over a flat surface at various temperatures and found
that fluid dispersion, in addition to changed physical and thermal consequences, significantly impacts various fluid
attributes, including heat. The impact of materials on the movement and conduction of heat through a horizontally
stretched sheet of microbes and nanoparticles has been investigated by R. Khan et al. [17]. The transmission of heat and
circulation modelling for erratic motion in symmetrical pipes with vortex generators were studied by
K.S. Rambhad et al. [18]. Using Newton's principle of heating and steady heat transition, P. Jayalakshmi et al. [19]
explored the heat transmission characterization of Sisko fluid motion across an elastic sheet in a conductive domain. Hu
H. P. [20] addressed fluid motion and heat transmission in a narrow channel exhibiting arranged microgrooves. References
[21-23] also provide some recent and similar studies on heat transmission processes.

At the same time, the Ohmic heating repercussions, also known as Joule heating, occur when electromagnetic energy
is converted into heat energy because of an electric field's existence and to the electrostatic resistance of the medium.
Among the many industrial and manufacturing uses of joule heating are fluorescent lighting, cooking appliances with
electric radiators, thermistors, electric fuse panels, and food preservation, among many others. In their discussion of
physical processes involving micropolar fluid flows via an elongated surface, B. S. Goud et al. [24] use the RKF-45 and
firing techniques to examine the interplay among ohmic radiation and the effects on MHD. M. Hasan et al. [25] examined
the results of ohmic heating on unconventional flow rates accompanied by thermal transfer in an asymmetrical permeable
conduit. The ohmic dissipative circulation of fluid in an opaque medium along a stretching sheet involving radiant heat
underwent investigation by Samuel and Fayemi [26]. The researchers looked at the effects of varying fluidity and
chemical reactions. B.J. Gireesha et al. [27] inquired about the ohmic heating's effect on Casson fluid's coupled convection
flow in multi-homogeneous gradients (MHD) while taking the cross-diffusion phenomenon into account.

Thermal radiation on the environment has grown significantly important due to its extensive use in technical fields,
particularly in the manufacture of parts and machinery, space exploration, power plants, etc. Idowu and Sani [28§]
examined the effects of heat absorption on the flow's dynamics among stable and undulating surfaces. Their specific focus
was on the third-grade circulation of fluid across stagnant surfaces. A study by B. Dey et al. [29] attempted to investigate
how radiation affects the laminar surface layer circulation of a mechanically executing, unstable, viscid, intangible liquid
moving over an ascending semi-infinite platform that penetrates a permeable channel. M. Prameela et al. [30] looked at
how radiant heat worked and the Schmidt coefficient on the MHD motion of a medium around an annulus using the
Rosseland model. In their study, M. A. Kumar et al. [31] assessed the implication of thermal energy on laminar adiabatic
fluid flow across a spontaneously initiated upright surface in the context of MHD heating. According to what Choudhury
and Dey [32] said when an outside magnetic field exists and time-varying extraction acts in an aspect normal to the
movement, an inexhaustible conducting visco-elastic fluid flows unsteadily via an opaque medium through a semi-infinite
lateral translucent surface.

In light of the aforementioned literature, several investigations on Casson fluid flow are being carried out under
different conditions. Nevertheless, there has been scant research on how EMHD affects Casson fluid flow.
Hydrothermal warehouses, energy reimbursement, healthcare engineering, thermonuclear plant development, and many
more applications are possible with non-Newtonian fluids. So far, no research has demonstrated a scenario where the
EMHD Casson fluid is subjected to an amalgamation of thermal radiation, conservative boundary conditions, the ohmic
heating impact, and suction through a flat surface. The results of this investigation have several possible applications,
such as processes in biological engineering (such as distributing drugs and bloodstream flow), chemical extraction (such
as viscoplastic fluids), geophysical mechanics (such as flows of magma and sediment), alimentary processing (including
microfluidics), sustainability engineering (such as effluent procedure), and many more fields.

The following unanswered questions are the basis for this examination:
i) How are the magnetic and local electric field factors influencing the flow of a fluid?
ii) What effects do ohmic heating parameters and thermal radiation have on heat transfer?
iii) To what extent do these flow characteristics affect skin friction and the Nusselt number?
iv) In the context of a convective surface boundary, how does thermal radiation affect the boundary layer?
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MATHEMATICAL FORMULATION:

The current model integrates the EMHD effect alongside the ohmic heating over a steady state Casson non-
Newtonian fluid flow. The prescribed flow is configured by flat plate with varying temperature across boundary. In
addition to it non-linear radiation impact is imparted in the thermal boundary layer equation. Furthermore, the convective
boundary condition is presumed at the vicinity of the plate. For a flat plate, the key elements of the flow rate are ‘u’ in a
lateral to the separation layer's outermost edge and ‘v’ in the other axis as demonstrated in Figure 1.
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Figure 1. Flow interpretation

The boundary layer mathematical expressions for flow and temperature, based on the assumptions, can be expressed
in the following dimensional form:
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With the assumption concerning the x-path thermal heat flow being modest, the number in q,- Equation (3) shows the y-
path thermal heat flow. The Rosseland diffusion approach may be used to simplify the thermal heat transfer g, about an
optically thick fluid, as stated in [35] as:
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Skin friction and Nusselt number expression are as follows:
e e 1\ cn

Skin friction = (1 + ﬁ)f 0)

Nusselt Number = (1 + gR)B'(O)

METHODOLOGY

This section describes how to solve the non-dimensional regressive momentum and temperature equations
numerically. To numerically compute equations 7 and 8, a set of approaches based on the Lobatto 3A formula is utilized,
specifically the bvp4c algorithm in MATLAB [33-34]. For complex, multivariate formulas, the bvp4c solver reliably
produces correct solutions because of its mastery of enhanced accuracy threshold valued issues. It improves computing
performance and reduces cognitive stress with its adaptable grid refining feature. In this method, initial predictions that
are in line with the limiting constraints are necessary for the solution estimation. Afterwards, a different strategy called
finite variance is used to adjust and enhance the original approximations via recurrent procedures, using the specified
beginning circumstances. Simplifying the issue into a framework of initial ordinary differential equations (ODEs) is
necessary for carrying out this process. When it comes to computationally addressing such non-dimensional stochastic
conventional differential equations, bvp4c is the way to go because its degree of convergence rate is 10 times faster than
other approaches.

RESULTS AND DISCUSSION

In this part, we simulate the motion of a flat plate subjected to Casson fluid and look at how different physical
variables, which do not have any dimensions, affect the model. This study looked at how ohmic heating, electromagnetic
radiation, and heat transmission factors affect fluid movement. Comprehensive tables and vivid illustrations are part of
the content-based evaluation technique. Unless otherwise specified, the values of M=1.5, R=1, E;=0.1, Ec=0.05, Pr=7,
Ct=0.2, B =0.8, and Bi =0.2 are retrieved. The visual representation shows the changing behaviour of velocities f '(1) and
the temperature 6(n) in the erratic mathematical problem with configurable parameters. Figures 2-4 illustrate the velocity
trajectories of the fluid concerning its attributes. The velocity gradients for the M ramifications are shown in Figure 2.
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Figure 2. Effects of M on the velocity contour Figure 3. Effects of B on the velocity contour

The graph shows that when the magnetic coefficient M increases, the fluid's rate decreases. The Lorentz impact,
which impedes the stream and is executed by the resisting effect, reduces the optimum trajectory and, consequently, the
overall uniformity of the notable frontier section. The effect of attraction on a fluid is amplified as its magnetic field
increases. Advantages of the Lorentz force phenomenon include pump-less mechanisms, accurate flow monitoring, and
control of fluid flows in conductive fluids when subjected to electromagnetic radiation. The rheological behaviour of
unconventional fluids, specifically those having stress gradients, like specific pigments, tissues, and sediments, can be
described using Casson’s paradigm. The fluid's resistance from flowing increases as the Casson parameter [} is increased,
necessitating more substantial shear forces to get an equivalent mobility. Figure 3 makes this clear that the fluid velocity
drops as P rises. The hypothesis underlying this is that when P increases, the viscosity of the fluid thickens, causing it to
be harder for the fragments of the medium to pass among themselves.

How the local magnetic characteristics influences E; on the velocity deviation is examined in Figure 4. According
to this graph, how the distribution of velocity and the frontier layer thicknesses have both grown as the magnitude of E,
increases indicating that a higher force is exerted regardless of the fluid's transition as a result of the tugging effectiveness.
Flow behaviour and thermal stratification are frequently affected by electromagnetic radiation. This change is capable of
enhancing the conveyance of heat, which raises the thermal contour because heat is transferred against its origin more
effectively, as seen in Figure 5.
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Figure 4. Effects of E; on velocity contour Figure S. Effects of M on thermal contour

The relationship between transformation of enthalpy and kinetic energy becomes more significant as the Eckert
number rises. An enhancement in the Eckert number might result in an upsurge in the temperature gradient as illustrated
in Figure 6, since heat transfer through convection is accelerated. This is especially true when examining variations in
temperature in circulation hypotheses. It is crucial to comprehend the effects of deviations in the Eckert value in uses in
aviation, such as designing of propellers for aircraft and radiation shielding for a spaceship. Scientists and engineers can
use this information to create cooling techniques that can handle the extreme conditions that are produced subsequent
execution and after landing into the global atmosphere effectively. Casson's model includes specifications for fluidity and
yield stress. Increasing Casson’s attributes influences the pace of flow of the medium to rise. Figure 7 shows that energy
transmission as heat increases due to an elevated viscosity, which in turn causes an enhanced temperature gradient.
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Figure 6. Effects of Ec on thermal contour Figure 7. Effects of § on thermal contour

Maximizing efficacy, guaranteeing superior quality, and optimizing workflows all hinge on comprehending the
impact of thermal variation on Casson's properties and the fluid's behaviour. In many fields, scientists and mathematicians
deal with non-Newtonian fluids; hence, this knowledge aids in decision-making. Figure 8 shows how improved heat
transmission and absorption mechanisms can cause temperature distributions in practical applications to rise when
thermally radiated parameters like efficiency or absorbance are increased. In thermal solar panels, for example, substances
with an elevated absorption rate can soak up brighter light, which in turn increases the thermal output. For manufacturing
processes such as furnaces or combustion engines, elevated efficiency allows for better transmission of energy from
heated surfaces to the ambient atmosphere, resulting in elevated system heat. Enhanced thermal emission characteristics,
including the temperature distribution of a fluid's movement, can be altered by a shift in the local electric parameters, E;.
The existence of electromagnetic radiation changes the trajectory of heat across the medium, inducing known as
electrothermal phenomena. The emission of energy via joule combustion improves as E; increases because it places higher
forces on energized particles inside the fluid. As apparent in Figure 9, the total thermal distribution of the fluid's motion
lowers as a result of this additional energy dissipating as heat. An increasing thermal pattern in a fluid's flow rate is
typically associated with an improvement in its specific heat factors, Ct. An increase in Ct indicates that the medium has
a greater capacity for preserving thermal energy per mass. An improved temperature contour is the outcome of a greater
ability to store heat since more of the energy is dispersed within the medium. Figure 10 shows the uniformity of the fluid's
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temperature distribution circulation increases when the specific heat component rises because the fluid can hold and
transport more heat. The impact is most noticeable in processes wherein heat transport is crucial, including in power
plants, industrial operations, and natural occurrences. In general, the temperature persona grows as the Biot number (Bi)
rises in a fluid's motion. The Biot number shows how much of an influence dispersion or transmission has on a material's
thermal conductivity relative to how much heat transfer there is at the surface. If the Bi is higher, then convection is more
important than conduction. Figure 11 shows that a higher thermal distribution amid the fluid's stream occurs when Bi
increases because convection appears more prevalent and the fluid carries additional energy beyond its outermost layer.
Hence, because convective radiation is amplified, larger Biot numbers cause fluid circulation mechanisms to have greater
thermal gradients.
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Figure 8. Effects of R on thermal contour Figure 9. Effects of E; on thermal contour
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Figure 10. Effects of C, on thermal contour Figure 11. Effects of Bi on thermal contour

The values of skin friction and the Nusselt number are displayed in Tables 1 for different flow characteristics. The
concept of skin friction is fundamental to comprehending how fluids behave as they approach substantial materials; it has
consequences for many technical and physiological processes, including drag, heat transmission, radiating energy, and
flow consistency. For fluid-flow technologies to function well in a variety of contexts, skin friction must be effectively
managed. To slow down a moving fluid, Lorentz forces are created when a significant magnetic field induces energy in
it. Furthermore, electromagnetism modifies the topology of the surface layer, which leads to less viscous drag and
improved flow. Consequently, lessens skin friction by increasing the magnetic specifications, which alter the fluid
mechanics via MHD effects. However, when the Casson parameter rises, the resultant stress rises as well, which in turn
raises the resistance to flow and shear tension at the fluid-solid interaction, all of which contribute to greater skin friction.

Concerning convective heat transmission, the Nusselt number is fundamental to fluid mechanics. A fluid motion
technique's radiative-to-thermal conductivity ratio may be measured using this method. Optimising temperatures in
radiators and thermal exchangers are only two examples of the numerous engineering uses that benefit from a
comprehension of the Nusselt number. As heat radiation increases, the Nusselt number drops because convection becomes
less efficient. Because of the impairment to thermal conduction caused by more substantial layer thickness (shown by
higher Casson parameters) and more reluctant thermal dispersion (indicated by higher Biot numbers), the Nusselt number
drops. Furthermore, the Nusselt number, which quantifies the strength of heat conduction transport, increases as the
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magnetic factors do as a result of magnetoconvection. A higher Eckert number indicates an improved kinetic energy to
thermal transference ratio, which improves the efficacy of laminar heat transmission. By fortifying magnetohydrodynamic
streams' radiative thermal transfer processes, both elements add to higher Nusselt numbers.

Table 1. Skin friction and Nusselt number

Flow factor Skin friction Nusselt number
0.5 -1.7512 -0.2121
R 1 -1.7512 -0.2953
1.5 -1.7512 -0.3775
2 -1.7512 -0.4587
1 -1.4715 -0.3217
M 1.5 -1.7512 -0.2953
2 -1.9933 -0.2716
2.5 -2.2095 -0.2500
0.05 -1.7512 -0.2953
E 0.08 -1.7512 -0.2340
¢ 0.1 -1.7512 -0.1957
0.2 -1.7512 -0.0385
0.4 -2.1871 -0.2831
B 0.8 -1.7512 -0.2959
1.2 -1.5802 -0.3003
1.6 -1.4875 -0.3031
0.1 -1.7512 -0.1597
Bi 0.2 -1.7512 -0.2953
0.3 -1.7512 -0.4095
0.4 -1.7512 -0.5050

CONCLUSION

Ohmic dissipation is considered in the context of an unconventional Casson fluid flowing steadily across a flat

surface. Additionally, an algorithmic strategy for the effect of radiant heat on the creation of thermal frontier layers on a
surface with a convective flow limit is covered. Significant tangible constraints are imposed on the indeterminate form of
the inconsistent PDEs used in the assessment. Applying the bvp4c method from MATLAB's estimate strategy, numerical
solutions to similarity formulations are achieved. In this study, contour graphs and tables are used to investigate the impact
that M, beta, Ei, R, C;, Ec, Bi, and Pr have on the velocity and temperature. According to the findings, the outcomes are
as follows:

When the magnetic coefficient M's efficacy causes a decrease in its flow rate, the fluid's motion is transformed
into thermal energy, leading to an increase in the surrounding temperature. Increased amounts of elongation
indicate a stronger inhibitor for motion, which in turn causes flows to stall dramatically as viscosity grows.
Raising the Casson parameter makes the media more viscous, which makes it harder for fragments to slip about
in it. Particles are less mobile and there is more resistance to flow when the Casson factor is high. This indicates
that the fluid's non-Newtonian behaviour is more noticeable, which affects its flow properties and real-world
uses.

For substantial amounts of the Casson parameters, it has been observed that the extent of the boundary layer,
which determines momentum, promptly decreases.

Casson flow velocities are raised when local electric parameters are raised, suggesting possibilities for improved
control and manipulation in areas like as microfluidics, medication delivery, and industrial processes. If we can
better understand this link, we may optimize processes in the related areas of technology and medicine to make
them more efficient and effective.

The temperature distribution becomes more pronounced as the temperature difference (C) grows.

Heat transfer mechanisms are amplified when the Biot number and thermal emission variable are increased,
leading to elevated temperature gradients. This finding is fundamental for improving industrial thermal operations,
making sure energy is used efficiently, and boosting efficiency in many technical areas including harvesting solar
energy and appliance condensation.

FUTURE SCOPE

Various numerical approaches have also been successful in resolving this issue. Other complicated geometrical

structures may be amenable to this method's generalization. This scenario may be supplemented with an assortment of
non-Newtonian models. Several crucial physical properties may be used to change the flow fluid's behaviour. So, a lot of
potential studies is lying around doing nothing.
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Nomenclature
u and v are velocity component along and perpendicular to

the plane respectively B, is strength of magnetic field

g is gravitational acceleration K is thermal efficiency

[3 Casson parameter Cp is the specific heat at persistent pressure
q, is radiative heat flux K is thermal diffusion ration

oy is Stefan Boltzmann constant, 7 is dimensionless co-ordinate,

k* is mean absorption u is dynamic viscosity

T is temperature of the fluid close to the plate Pr is Prandtl number

T is base plate temperature 6 is non-dimensional temperature
T, is far-field temperature Y is stream function

p is fluid density M is magnetic aspect

hy heat transfer coefficient Ci Temperature difference parameter
V¢ is kinematic viscosity R is thermal radiation parameter

E, is local electric parameter Uy is local electric parameter

E, is electric field
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MOJIEJTIOBAHHS TA IMITAIISA BIUIUBY TEIINIOOEMIHY HA EMHD IOTIK CASSON PIIUHM, TOCUJIEHWI
MJIOCKOIO IVIACTUHOIO 3 MPOMEHEBUM TA OMIYHUM HAT'PIBOM
Bamne6 Jeii?, {osin dykpy?, Tycap Kanri dacP, Jxinty Mani Hat®
“Dakynemem mamemamuku, Ynieepcumem Jjona bocko 6 Accami, I'ysaxami-781017, Accam, Inois
”,ﬂenapmaﬂxzenm mamemamuxu, [[yoxou konedoxc, [yoxoi, Accam, Indisa
“/lenapmamenm mamemamuxu, koneox Manzanoau, Maneanoaii-784125, Accam, Inois

TToToYHE NOCIIIKEHHS MIPEJICTAaBIISE PE3YIIBTATH YUCEIBHOTO IOCIIPKEHHS BIUIUBY TEIUIOBOTO BUIPOMIHIOBAHHS, OMI4HOTO HArpiBY
Ta eIEeKTPOMArHiTHOTO TiApOIUHAMIYHOTO OIOpPY Ha MOTIK pianHu KaccoHa depes IIOCKy MOBEepXHIO. BHKOPHUCTOBYIOUH BiANOBiAHI
rapaMeTpy MOAIOHOCTI, PIBHSHHS, SKi PEryJIOIOTh CHCTEMY, NIePETBOPIOIOTHCS HA HENiHIHI 3BHYalHI Au(epeHmiabHI PIBHIHHS.
Anroputm MATLAB Bvp4c BHKOPHCTOBYEThCS [UIsl YHCceNbHOTO obuucineHns HeniHiiaux ODE. s ontumizamii mpomMucioBoi Ta
€KOJIOTiYHOI 00pOOKM BKpail BajKJIMBO BUBYMTH INOTIK piguH Kaccona (Bkirowarouu OypoBi PO3YMHM, CKaM’SIHINI IMOKPHUTTS, Pi3HI
BiJZIKJIaJICHHsI Ta crienu(ivHi MAaCTHIbHI HAQTOIPOLYKTH, HONiICTHIICH, 1[0 PO3UMHSETHCS, 1 Psi KOJIOIAIB) 32 HAsIBHOCTI TeIUIoNnepeiayi .
I'pacdiku Ta TabauLi Oy BUKOPUCTAHI AJIs IPEICTABICHHS 00YHCITIOBAIBHUX PE3YIIbTATIB ISl PI3HHUX [iarna3oHiB BiJUyTHUX 3MIHHUX,
sIKI BU3HAYAIOTh PO3IOJL IIBUIKOCTI Ta TemmepaTypu. [IIBHAKICTh piAvHU 3MEHIIYEThCS, KOJIM MarHiTHI mapaMeTpy Ta mapaMmeTpu
Kaccona 3pocTaroTs, TOi SK IIBUAKICTH PIIUHU 301TIBIIYETHCS 31 3pOCTAHHAM JIOKAIBHUX €IEKTPUYHUX IapaMeTpiB. Lle € mpuknamom
CKJIAJJHOTO 3B’SI3KY MK €JNEKTPOMArHiTHAM BHIIPOMIHIOBaHHSIM 1 MEXaHIKOIO piAMHHU. 3pocTarode uuciao Exkepra, TemioBe
BUIIPOMIHIOBAHHS, IINTOMA TEINIOEMHICTH 1 uucio bio migsumyroTs npodini TemmnepaTypH, Toai Sk 3pocTaHHs napamerpa Kaccona ta
JIOKUIPHHX NIEKTPUYHHUX MapaMeTpiB 3MEHIye X, ZeMOHCTPYIOUH Pi3HI BIUIMBU Ha SBUIIa Teruionepenadi. Kpim toro, meit 3amur
CTOCY€EThCSl KOedillieHTa MKIpHOTO TepTsa Ta 3HayeHb Hyccenbra. [IpoTe HOBI eKClepUMEHTaNIbHI JOCITIPKEHHSI BUTPAIOTh BiX Li€l
TEOPETHYHOI POOOTH.
Kurouosi cnoBa: mennooomin; piouna Kaccona; EMHD,; mennose eunpominio8anus, omMiunull Hazpie





