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ABSTRACT. In this paper, we obtain optical magnetical recursional DSB —microfluidics normalized
A(T),A(v),A(B) bilayered DSB —microbeam solidity. Then, we have Hydromagnetic recursional magnetical
viscous ferromagnetic DSB —microfluidics normalized DSB —thermal A(t),A(v),A(B) radiations. Also,
we present magnetical viscous ferromagnetic phase of DSB —heat transport for nanofluid recursional
DSB — microfluidics normalized thermal A(t), A(v), A(B) radiations. Finally, we design optical thermal
magnetical viscous ferromagnetic DSB —conducting of A(t), A(v),A(B) bilayered DSB —microbeams.
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Introduction

The modeling of viscous ferromagnetic microfluidics in investigating electromagnetic phenomena,
particularly focusing on the phase of electromagnetic waves. Optical hydromagnetic nanofluids are used to
transmit light signals over long distances by exploiting the phenomenon of total thermal radiation (Copar
et al., 2021; Korpinar & Korpinar, 2022a; Korpinar & Korpinar, 2023a; Sheikholeslami & Ganji, 2014; Korpinar
et al., 2022b; Sheikholeslami, et al., 2014; Su et al., 2021; Mohammed et al., 2011; Korpinar et al., 2021;
Korpinar et al., 2022c; Salman et al., 2013).

Optical nonlinear evolution systems in various optical models, including solid-state physics, chemical
physics, plasma physics, optical physics, and fluid mechanics. Nonlinear complex phenomena are designed
by nonlinear models. This nonlinearity is constructed by dynamics in various physical systems.

(Mahian et al., 2014; Ting et al., 2014; Prakash & Yeom 2014; Cheng et al., 2019; Rabiee et al., 2020;
Raupov et al., 2022; Wang et al., 2009; Korpinar & Korpinar, 2023b; Abdulkarim et al., 2022; Korpinar &
Korpinar, 2023c and d ;).

Optical waves and their microscale interpretations are obtained by physics, applicable to a wide range of
physical and engineered systems. From the optical equations that characterize traveling wave solutions to
their relevance in understanding microscale phenomena, the study of waves remains a cornerstone of
scientific inquiry and technological innovation (Anjos, 2021; Korpinar et al., 2022c; Korpinar & Korpinar,
2022b; Zhao et al., 2022; Lapizco-Encinas, 2020; Korpinar et al., 2023; Singh et al., 2022; Ying, 2023; Fani
et al., 2022; Zhang et al., 2020; Borys & Argyropoulos, 2022; Zevnik & Dular, 2020).

Nonlinear thermal radiation models take into account the nonlinear dependencies of radiative heat
transfer on temperature and other parameters. These models provide a more accurate representation of
radiation behavior, especially at high temperatures or in situations where temperature variations are
significant. The consideration of optical quantum models with nonlinear thermal radiation represents a more
sophisticated and precise approach to studying the impact of radiation on heat transfer and fluid flow,
providing valuable insights for geometric and optical research (Korpinar & Demirkol, 2022; Korpinar &
Korpinar, 2022d; Korpinar et al., 2022; Al-Khaled et al., 2020; Azam, 2022; Saffarian et al., 2020; Muhammad
et al., 2021; Fatunmbi & Adeniyan, 2020).

The paper is organized as follows. First, we obtain optical magnetical recursional DSB —microfluidics
normalizedA(t), A(v), A(B)bilayeredDSB —microbeams solidity. Finally, we have hydromagnetic recursional
magnetical viscous ferromagneticDSB —microfluidics normalizedDSB —thermalA(t), A(v), A(B)radiations.
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Materials and methods

Sitter frame is defined along particle t as:

V,t = v
Vv = t+xB
B o= v

where y = det(t,v,V,v)
Lorentz forces for Sz —magnetic fiber is

A(t) = nv,
A(v) = xB+nt
AB) = xv
G* = -mB+yxr,

wheren = A(V) - t.
Optical normalization formula of A(t) is

NA(T) = Av.

Calculating the derivative, we get

VA = 6T+ Dy + e + 2D,
¢ ! ot v
Optical recursional formula for A(t) is presented

RA(T) = —xnt+nov +nB,

where 1, is recursional constant.
Recursional DSB —microfluidics normalized A(t) bilayered DSP —microbeam solidity is

SA(T) = (myNA(T) + MrRA(T)) = A(T),

where m, is normalized DSB —microscale potential, and my is recursional DSB —microscale potential.
Then

RA(T) = =N (v X V,A(T)) = —xnt + nev + .
It follows that
Ja = —XTRNT + (NoTig + T AV + TienP.
Also
SA(T) = Ja & ACD).
*Magnetical recursional DSB —microfluidics normalized A(t) bilayered DSB —microbeam solidity is
SA(r) = —xman*sy — Z—Z (Momz + 1y A) + mrn® x5y + %2)-

*Hydromagnetic recursional DSB —microfluidics normalized DSB —thermal A(t) radiation is

d 2 677 2 agZ
- 5, - R 1~ 3§, 0/tR N R 1 3. ))
TA(T)—dtRN( XTRN™G at(”" + ) + men®(xs +6v))

*Qptical phase of DSB —heat transport for nanofluid recursional DSB —microfluidics normalized
DSB —thermal A(t) radiation is

_ 2 2 acz an
PA = | (xman®sy + men”(xsa + 370 = 50 o7tz + My d)) d.
& v t
*Magnetical thermal DS —conducting ofA(t) bilayered DSB —microbeam is

d , an 2 692
CA(T) = ae ((=xmzn“¢s — E(noﬂﬁ + 1) + RN (XS + W))

Since, we express
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0 an
A(T) X VIA(T) + hV,A(T) = ("(5 Gm) + XE)
an an
+hn)T+ hgv + (nhx —n(2 5))8.

where h is DSB —viscous effect.
*Magnetical recursional viscous ferromagnetic DSB —microfluidics normalized A(t) bilayered viscous
ferromagnetic DSP —microbeam solidity is

9 0
SplA(7) = men(nhy —n(2 %)) - XT[R(U(E Qem)

an on
+X5) + hmn — h(eTtr + Ty A) FIve

*Hydromagnetic recursional magnetical viscous ferromagnetic DSB —microfluidics normalized
DSB —thermal A(t) radiation is

d 9 an
TWA(T) = FT (—xnx(n(a—v Om) + xa—v) + hm)n

an an
—h(Memtg + mHA) FIvi wrn(mhy —n(2 5)))-

*Magnetical viscous ferromagnetic phase of DSB —heat transport for nanofluid recursional
DSB —microfluidics normalized thermal A(t) radiation is

d an
71 = || oty G +x ) +

on on
trrn(hy —1(277) — h(noemtz + mxd) 379 d .
*Thermal magnetical viscous ferromagnetic DSB —conducting ofA(t) bilayered DSB —microbeam is

Cab(D) = — hx—n@ 2y - 2 i
h (T)—E(ﬂyen(n x —n( E)))—E(xm(n(%(xn)

on d oan
+x 5) + h)n) — T (h(nomg + 1) E)'

Results and discussion

DSB —Thermal A(v) radiation

Optical normalization formula of A(v) is
WA) =1e = [ 1+ + X,
T
So, we can give

an ax
V,A(v) = 7T + M+ x)v+ EB'

Optical recursional formula for A(v) is given

RAW) = —N'(v X V,A )—fax AL SCL
V)= VX VAW) = T(av oW “avt T avt

Also we can find that

A(Vv) X VZA(V) + AV A(v)=(ha—n— (i( + 2)+a_n
v v v Xav" X av

oy N 2 0%y 5 0?
+x5))t+ ((hn + x°h) + (ﬁﬂn +Xx)xn —x(ﬁ
d dy on. Oy
2 _ 2 A s A
+(m+x*))v+ ("(av m+x5)+ Xt 61/) + avh)B'

Therefore, we have
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an
VeA(v) = (G — x5t + (s + )x +N6)v + ( + G2n)B.
Recursional DSB —microfluidics normalized A(v) bilayered DSB —microbeam solidity is
SAWV) = (M NAWV) + eRAYV)) - A(V),

where T, is normalized microscale potential, and T3 isrecursional DSB —microscale potential.
Then

ox ox
Jay = (M — g 5)T + (g J; (5
an 5 an
X3) T L M+ X)) + (e Vi T X)B.
Also

SAW) = Jaw) B¢ AV).

*Magnetical recursional DS B —microfluidics normalized A(v) bilayered DSB —microbeam solidity is

5]
$80) = (Gl 152) = 50 = (e | (51

d
G = o [ (NG5 + G2+ 1)

ax an
+(5 + 52 (e 0 + 0
*Hydromagnetic recursional DSB —microfluidics normalized DSB —thermal A(t) radiation is

6x

on
ot + 6n) (Mg == EN + Tt X)

d
=g G
0
+ G x5 = 29 = (e [ (54
d
G = [ (N0 + G+ 1)

*Optical phase of DSB — heat transport for nanofluid recursional DSB — microfluidics normalized
DSB —thermal A(v) radiation is

0 d
Paw = | - [ Gy x5~ [ @+ NGs

d¢ an ox
TSI NG + (G~ X6 (n ) — T 5
dy an
(at + ¢om) (e 5= 7t Ty X)) d.

*Magnetical thermal DSB —conducting ofA(t) bilayered DSB —microbeam is
CAMY) = d o0y 4 an 4 d ax
) = g5 (G + Sen) (g + 700) — 2 (e | G
an 2 6@2
X3 ~ T | (XD + 50X +160)
T
4 d dn
e ((Gp ~X62) (myn — Tfae 3 ).
So, we easily obtain
A(v) X V2A(V) + AV, A(v) = (ha—n— (i( +x%) +6_n
av X av X av
ZX Zn
+x—))r+ ((h +x*R) + Gzt +x)xm - XGzt (O

v+ (n (—<n+x>+—"x+§j)+§—§n)s
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where A is DSB —viscous effect.
*Magnetical recursional viscous ferromagnetic DSB —microfluidics normalized A(v)bilayered viscous
ferromagnetic DSB —microbeam solidity is
dx, ., o
SIAW) = (yn =z ) (A=

av
0
o xg) — (ns [ GE- —)—an(n+x2>)((hn

d
—xG n+ X%

2 2°x 2 9°n 2
+x“h) + (W+ m+x°)n —x(ﬁ+ m+x))

an a . OX an. Oy
(s + )G 0+ X0+ 0x + 50 + oo h).

*Hydromagnetic recursional magnetical viscous ferromagnetic DSB — microfluidics normalized
DSB —thermal A(v) radiation is

d on d o O0X
TAQ) = dts, ((”Ra_+7TNX)(77(_(T7+X)+_X

dx
—)+ h)+(7rw7 Tfyea)(h x(—(n+x)

d
P+ 2y (nﬁf( ——an(n+x>)((hn

2

0“x 9°n
+x*h) + (G5 + M+ X200 —xGz + 0 + X))
av av
*Magnetical viscous ferromagnetic phase of heat transport for nanofluid recursional DSB —microfluidics
normalized DSB —thermal A(v) radiation is
P = [ (0 [ = 13D~ [ @+ 0
h o R v X v N i nrtx n

2 2%x 2 “n 2
+x h)+(ﬁ+(n +x )x)n—x(ﬁﬂn +x°))

+(myn — R z—f)(hg—z - x(% m+x*)+ 3—2 + x%))
an d o OX an. Ody
+(7T7e% + T[NX)(U(E m+x)+ X a) + Efl))dd)-
*Thermal magnetical viscous ferromagnetic DSB —conducting ofA(v) bilayered DSB —microbeam is
d an d o OX
Chbv) = = (o7 + ) (G0 (0 + X7) + 7%

an. Ody d ox an 5
#5905y~ gz (ra [ Gy —xgn —me [ 0+
0%y 0°n

M) + G+ 1+ a0 = xGoz + 4 x*)))

d dy. . 0n d o 0N dy
+ o (v — e (=2 = x (5o (1 + X7 + 50+ X 570))-

DSB —Thermal A(B) radiation
Optical normalization formula of A(B) is

NAB) =

Hence, we find

V,A(R) = e+ 2y 2B
v XT+ ooV + B,

Optical recursional formula for A(t) is presented

RA(B) = =x*t+ 1MV +xB,
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thus, it is easy to see that there is the following equation:

ox
VAA(B) =Xt + o0
Recursional microfluidics normalized A(B) bilayered microbeam solidity is
SA(B) = (my NA(B) + mrRA(B)) -=¢ A(B),

where T, is normalized microscale potential, and 5 is recursional microscale potential.
Then

v+ ( + S1X)XB-

Jagy = —TRX*T + (gl + My Qv + X1 B

Using these equations, we have
SAB) =Ja) = AB).

*Magnetical recursional DSB —microfluidics normalized A(B) bilayered DSB —microbeam solidity is
SA(B) = —mr6ix*T — % (el + Q) + Xzﬂye(aa% + 610

*Hydromagnetic recursional DSB —microfluidics normalized DSB —thermal A(B) radiation isTA(B) =
dtm (— = (gl + Ty 0) — TRG1 T + X T[R(_ + 610)-

Optlcal phase of magnetical heat transport for nanofluid recursional DSB —microfluidics normalized
DSB —thermal A(B) radiation is

3 aX 2 692
PAB) = | (=mr6aX’T — o (el + 1y ) + X e (G + 6100) d.
¢
*Magnetical thermal DS§ B —Conducting ofA(r) bilayered DSB —microbeam is

d
CAR) = — 3 (Mr6*)T — ( (T[R]k +nd) + (X Je(_ +61X))-

Since, we express

ax ax ax
AB) X V2A(B) + RV, A(B)—(3a—x +hx)t+ha—v+(2xa +x2h)[3

where h is DSB —viscous effect.
*Qptical recursional magnetical viscous ferromagnetic DSB —microfluidics normalized A(B) bilayered
magnetical viscous ferromagnetic DSB —microbeam solidity is

229X,
SiA(B) = —max* B0 + hx) — (Mzk

ax ox
+“NZ)ha XﬂR(ZX +X h).

*Hydromagnetic recursional magnetical viscous ferromagnetic DSB — microfluidics normalized
DSB —thermal A(v) radiation is

T A _4 26—X Zh
»A(B) dtm(xnae( X3, T X )

ox ox
—Tex*(3 Exz + ) — (mrkk + T DA R)'

*Magnetical viscous ferromagnetic phase of DSB —heat transport for magnetical nanofluid recursional
DSB —microfluidics normalized DSB —thermal A(v) radiation is

d
P = || (-Gt o5y

ax
—TiRX (3—x + ) + xm(2x 50 +x2h))d¢

*Thermal magnetical viscous ferromagnetic DSB —conducting ofA(B) bilayered DSB —microbeam is
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d o . d )
CrA(B) = - Omr(2x 50 +X° 1) — - (Mrx* (3 50X
i) — L (ks + 10y 1 X
0) — 5z (nrk + M R =5,

Application to DSB —microstructured magnetical viscous ferromagnetic phase

The study of thermal radiation in microfluidics construct significant viscous ferromagnetic phase for a
range of applications, particularly in microelectromechanical systems (MEMS) and microscale thermal
microstructured systems. Microscale thermal management is critical in high-power electronic devices, such
as computer processors and power amplifiers. Utilizing thermal radiation in microfluidics designs dissipate
heat efficiently in deSitter space. Thermal stimulation for magnetical viscous ferromagnetic phase
of DSB —heat transport for magnetical nanofluid recursional DS —microfluidics normalized DSB —thermal
A(tT),A(v),A(B) radiations are constructed in Figures 1, 2 and 3.

Figure 1. DSB —thermal A(t) radiation.

Figure 2. DSB —thermal A(v) radiation.

Figure 3. DSB —thermal A(B) radiation.
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Conclusion

In this article, we present magnetical viscous ferromagnetic phase of DS —heat transport for nanofluid
recursional DS —microfluidics normalized thermalA(t), A(v), A(B)radiations. Finally, we design optical
thermal magnetical viscous ferromagneticDSB —conducting of A(t),A(v), A(B)bilayeredDSB —microbeams
in de Sitter space.
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