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Abstract

CrossMark

In this manuscript, we study a new version of the optical recursional binormal microbeam model for
a flexible binormal microscale beam in terms of a binormal normalized operator. Also, we give new
explanations for the optical recursional visco Landau-Lifshitz binormal electromagnetic binormal

microscale beam. Finally, we obtain an optical application for the normalized visco Landau—
Lifshitz electromagnetic binormal optimistic density with an optical binormal resonator.

Keywords: optical recursion, optical visco Landau-Lifshitz microscale, flexible elastic
microscale, electromagnetic optimistic density, visco microbeam model

(Some figures may appear in colour only in the online journal)

1. Introduction

The fundamental design of electromagnetic fibers is con-
structed by interfacing semiconductors with magnetically
density phases by modeling the optical fiber principle. Phy-
sical recursion materials have been largely adopted by thin
glazes, spherical tubes, cannulas, optical fibers, biopsy nee-
dles, fiberscopes, and optical refreshment electrodes with
some applications. Progress in physical components, pro-
duction technology, nanotechnology, and hybrid electronics
is compelled by elastic models [1-15].

Numerous applications have drawn on the importance
of mathematicians, physicists, and mechanic engineers on
electromagnetic hydrodynamic fluid phases. Also, geo-
metric flexible antiferrofluid hybrid microscales are essen-
tial hybrid models to collect laser regressions of physical
photonic flux paths. Optical ferromagnetic electromagnetic
flux density is described by spherical electromotive energy
flux applications. Hybrid electromagnetic flux structures
have been determined by optical electromagnetic micro-
scales in spherical Heisenberg space, Lorentz geometry,
phase geometry, and de Sitter geometry [16-32].
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Electrically, propagation of optical geometric microscales is
principally required for electromagnetic applications in electro-
physical sensors, optical flux devices, and other electromagnetic
components. Hybrid geometric influences of optical elastic fibers
are conducted in quasi-optical systems, phase modeling, and
optical dynamics by viscoelastic optical applications [33-52].

The organisation of our manuscript is as follows. First,
we study the optical recursional binormal microbeam model
for a flexible binormal microscale beam in terms of a binor-
mal normalized operator. Also, we give new explanations for
the optical recursional visco Landau-Lifshitz binormal
electromagnetic binormal microscale beam. Finally, we
obtain an optical application for normalized visco Landau—
Lifshitz electromagnetic binormal optimistic density with an
optical binormal resonator.

2. Formulation of recursional operator

Quasi-field equations are

Vity = xing + X2by,
Ving = —xtq + X3by,
Vibg = —Xatq — X3hg,
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Also, Lorentz forces are

¢(tq) = w”q + Xzbq,
¢(”q) = 77/)tq + X3bq,
¢ (bg) = —Xolq — X3Mq,
where 1) = ¢(t,) - ng. Also, electromagnetic fields are
B = x3tq — Xolq + Yy
S S S
€ € €

Putting

Ooa
— =gty + eany + s3by,

ot
where €1, €,, €3 are potential velocities.
s Optical quasi-normalization operators of Lorentz fields are

No(ty) = (f (K} + XHQ)dO’)tq + King + Xbq.
No(ny) = (f H2H3d0')tq + K3bq,

No(by) = —(f K /13da)tq — Kallg,

and
NB = (f (—xk1 + Ii]liz)da')tq — XNy + Kibg,
NE = (f (&%(1 — ﬂ) + (x — ﬂ/<;2),%2)da)tq
«@ e e
+I€1(1 — ﬂ)i’lq + (X — ﬁHz)bq.
e e
Also, we get
2 0
Vigp(tg) = — (¥ + X))ty + az/} — XaX3 |ng
0
+ (—X2 + X31/1)bq,
Os
0 2
Vs¢(nq) = Eiﬁ + X2X3 tq - (¢X1 + X3)nq
0
+ (aXs - sz)bq’
1o} 0
Vi (by) = x3x1 — — X2 Jtd — | ==Xz + X2 X1 |1g
Os s
— 06 + Xxby
and

0 0
t; x Vio(ty) = (aw - X2X3)bq - (ab + X37/’)"q’

0
ty X Vid(ng) = —(x; + X3)by — (59“ - sz)"q,

0
ty x Vo (by) = —(EM - X2X1)bq + OG + X3)ng.
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% Optical normalization operators of the above fields are
0 0 0 0
Nty x N (ty) = f _(_Xz + XSw)Xl+(_w - XzXa)Xz do |ty — (—Xz + Xaw)”q + (_¢ - X2X3)bq’
a Os Os Os Os

0 0
Nty x Vip(ng)) = (f (—(a—xg - ¢x2)x1—(¢xl + X3 x2)do)ty — (—x3 - 1/)X2)nq — (x; + X3)by.
o s Os
2 2 0 2 > 0
Nt x Vyp(by)) = (f ((x; + X3)X1(EX3 + X2X1)X2)d‘7)tq + (X5 + Xx3)ng — (a)@ + XzXl)bq~

Then

Rp@y) = —( ( ( —Xz + Xﬂ’)

(8o )l
|

( Xa + X3¢ |ng — (—¢ X2X3)b

R(p(ny) = —(‘j; (—(%M - ¢X2)X1

d
—(@x + XD X2)do)t, + (ng - wa)nq + (Wx; + X3y
9
R(¢ (b)) = _( f (O + xé)xl—(am + xle)xz)da)tq

0
—0G + XDng + (EXS + szl)bq.
For electromagnetic fields, we get

9
ViB = (—wxz + FERRE + xle)tq

0
+(X3Xl - X3¥ — _Xz)”q
Os

0
+(X3X2 +—v - X2X3)bq’
s

o )
8
(— (O —X1 XzXz(l - E) - EXl)”q
19) € €
0
(Xs ~ ) - —Xz + —Xz(l - _))bq’
5 0 €

and

0
tg X ViB = (X3X1 - X3¢ — aXz)bq

0 i)
_(X3X2 + oo - X2X3)"q’ tg x Vi€ = (—(w - SXl)
Os Js B

_X3X2(1 - E) - EX1)bqr
€ €
0
—(X3(¢ - EXI) — 2+ —Xz(l - 5))%-
€ € Os €
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% Optical normalization operators of the above fields are
0 0
Nty x \iB) = f —1xx2 t alp — Xo X3 X+ Xaxi — X3¢ — 252 ) do |ty

0 0
(X3X2 5 XzXa)"q + (X3X1 - X3¥ — —Xz)bq, N, x Vi) = (f ((X3(¢ - SXI) ~
s Os a € €

% Optical recursional operators of the above electromagnetic fields are

0
R(B) = —(j; (—(X3X2 +5 Y X2X3)Xl
0
+(X3X1 - X3¢ — a_Xz)Xz)dU)tq
S
0 0
+(X3X2 + Ew - X2X3)"q - (X3X1 - X3¥ — aXz)bq’
R(E) = —(fa (—()@(w - Exl) - EXz
0 S 0 S
tarall - z))’“ i (a—(“’ - )

S S
*X3X2(1 - _) - —X1)X2)d‘7)tq
€ €

3. Recursional visco Landau-Lifshitz electromagnetic ¢(1,) elastic visco microscale beam

% The optical normalized operator for V ,p(t,) is

Moty = (fa ((88—15) - XX2)X1

0
JF(% + Xl/J)Xz)dU)tq

o Ix
+(E - XXz)nq + (8—12 + Xﬁ’)bq-

where x = Vngb,.
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% The optical flexible binormal electroosmotic magnetical ¢(t;) normalized quasi binormal optimistic density is

0 0
SNDyq, = —(j; (—(xm + aw - X2X3)X1+(X3X1 X3¥ — Xz)Xz)dU) X (f ((a—lf - XX2)X1
ox 0 0 0 ox
+( 8t2 X1/1)X2)d‘7) (X3X2 o Xsz)(a—Qf - XXz) - (X3X1 RSl )( 8; + 1/))
% The optical recursional binormal magnetical ¢(t,) flexible elastic quasi binormal microscale beam is
0
BRMyq, = szfj; ((Xst + ET/} - Xsz)
o )
X (8t XX2
—(f ( (xm + 1/1 x2x3)x
0
+(><3x1 —Xz)Xz)dU)
Os
(f ol XXZ)XI
X2
(5 )XZJ"“)
0 0Xx,
— — - = ——= dT,
(X3X1 X3 ast)( ot + XZ/’))

where ’P,q,b is recursional binormal magnetic flexibility potential.

+

% The optical recursional binormal microbeam model for flexible binormal microscale beam is

Oxs

_(X3X1 - X3¥ — %Xz)( ot + ¢) (fa (‘(Xst + %¢ - X2X3)X1+(X3X] -3¢ — %Xz))(z)da)
)

x(j; ((%—lf - XXZ)X] + (% - x¢)x2)do] + (X3X2 + %w - xwm)(aa—qf - sz) —o0.

From the visco Landau—-Lifshitz condition, we have

s

9 d d 9 9
+(1/)(E(X% Tt (_X2X3 * %)Xﬁ_(% + ¢X3)X2) + V(@s X2+ X3¢))Xz)d‘7]tq + (Xz(a(le + X%)
+(fx2x3 + %)xl + (w + (;?)Xz)+l/(as7/f - x2x3))nq + (w(as(xiﬂqw) + (*XzXa + %)xl

0 0
+(8st + 7/9(3)9(2) + l’(aXz + Xﬂ’)]bq

0 0 0 0
N(¢>(tq) X V§¢(tq) + Vvs¢(tq)) = (j; ((Xz(as(w)ﬂ + X%) + (*X2X3 + ;f)X1+(¢X3 + XZ)XZ) + l/(aw - X2X3)]Xl
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From the definition of visco Landau-Lifshitz ¢(#,) magnetic binormal optimistic density, we have

0
BNDZ;(tq) = _(fu (_(X3X2 + a¢ - X2X3)X1+(X3X1 X3¥ — —Xz) 2)d0)
0

X[L ((m(%@bxl +x3) + (X2X3 + %)Xﬁ(iﬁh + %)x;)

0 0 0 0
+V(a—1/) - X2X3))X1 + (%D(—(X; + X1¢)+(—X2X3 + _w)XI + ( X2 4 7/0(3) )

s Os Os Os

0 0 0 )
+v 3_X2 + X3¢ | o |do | + | xaxa + —% — xo x5 || Xo| =—=Wx; + X5)

s Os Os

0 0 0 0 0
+(—x2x3 + 6—%)X1+(¢x3 + %)Xz) + V(az/) - X2X3)) - (x3><1 - X3¢ — Exz)(w(a(xi
0

+x9) + (—X2X3 + %)Xl"’(% + ¢X3)X2) + V(%Xz + X3¢))~

% The optical recursional visco Landau—Lifshitz binormal magnetical ¢(t;) binormal microscale beam is

0
RM =PI ff ((X*Xz +5 Y- X2X3) (Xz(—(wxl +X3) + (—x2x3 + 8—?)%

d )
+(¢x3 - —Xz)xz + u(—w — X2X3 X%Xz + —w — sz3)X|
Os Os Os

0 9
+(X3X1 B U aXz)Xz)dU) X (f ( (a_ W, + x3) + (—x2x3 + 0_15)"'

0 o 0
+(¢x3 + %)Xz) + u(—w - sz3) ( (><2 +x¥) + (—sz3 + _w)XI
s Os Os

0 0 0 0
+( 8X2 + ?/1X3)X2) + V(as X2 + Xﬂ/’) Xz]dg) - (X3X1 - X3V — EXz)(”‘/’(E(X%

0
+x1%) + (—X2X3 + _Zw)Xr"(—Xz + ¢X3)X2) + V(—a Xy + X3¢)))d1
s Os Os

where PZb is recursional binormal magnetic flexibility potential.

% The optical recursional binormal microbeam model for flexible binormal microscale beam is
0 0 0 0
—(xm - X3 — —Xz) w(—o@ + Xlw)+(—x2x3 + —w)xl + (ﬁ + 7/)X3)X2
Os Os Os Os
0 0 0
+V(£X2 + Xsw)) - (f (_(X3X2 + Ed} - xzx3)x1+(><3x1 —X3% — ax2)x2)d0)
0 0 ox 0
X(f; ((Xz(awm + X%) + (—X2X3 + %)Xl"’(ﬂ’)@ =+ 8—;)X2) + V(aﬂ’ — XZXS))XI
0 0 0 0
Hol =04 + ) + (x2x3 + —¢)X1+( X2 sz)xz + 1/( Xo + xaw) X, [do
Os Os Os Os

9 9 | d
+(><3x2 + —¢ - x2x3) xz(—(wxl + x§)+(—xzx3 + —w)xl + (z/)xs + ﬁ)Xz
Os Os Os Os

0
+V(a¢ - X2X3)) =0.
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% The optical quasi flexible binormal electroosmotic electrical ¢(t;) normalized binormal optimistic density is

0 0]
gND@(tq) == f (Xs(l/’ - EX1) - SXz Jr_Xz(l - E))Xl + (_(1/’ - EXl) *X3X2(1 - E) - SXl)Xz do
a € € Os € Os € € €
o 2 o VA TS 0 S
X(J; ((E XXZ)XI +( ot + XV |x; |do | + ot XX2 || X3\ ¥ ;Xl ZXz + aXz 1 -
o= 20) (1 =)= ) < (B )
—=—1v - =x| - 1—=|-= —= + .
( s (1/) € X X3X2 € € Xifx ot Xy
% The optical recursional binormal electrical ¢(t,) flexible elastic binormal microscale beam is
o S S 0 S
& ) —_ pgb Y _ > _> v _ 5
RMsa, = P! f fI (( 5 xxz)(X3(w Exl) Xt o Xz(l 5))
S S 0 S 0 S S S
*f x|l —=xi )t x|l -+ Y- o )xexell - =) - Sxaxe |do
a € € Os € Os € € €
— == do|—|—|v - =>x]| - 1-=]-= —= dT,
X(L/;((az XXa x1+( o + XV |x, [do % (4 X T XX o) o) X, + X

where ”Pgb is recursional binormal electric flexibility potential.
% The optical recursional electric microbeam model for ¢(t,) flexible binormal microscale beam is

(%(w - gxl) - xm(l - f)gxl)(% + xw) - (fa ((xg(d) - gxl) - ng
+%x2(1 - E))Xl + (%(w - fxl)*xm(l - E) - EXI)XZ)dU)
(o (2 i) (2 - (o 520 2~ )0

% The normalized visco Landau—Lifshitz ¢(t,) electric binormal optimistic density is

9 d
oty ([l -2 2 gl e -2
_XSXZ(I - E) - EXI)XZ)dU) X [L ((Xz(%(?ﬁxl +x3) + (_X2X3 + aa—zf)xl

P 0 P P
+(¢x3 - —aXZ)XZ) + v(—w -~ xm))xl + (¢(—(X§ + ) + (—xm + _’(/))Xl
5 Os Os Os

0
+(% + 1/}X3)X2) + V(%Xz + xm))xz)daJ + (Xs(w - Exl) - §X2 + %n(l - E))

0
X(m(%(wxl +x3) + (—x2x3 - Z—f)xl +(?/1X3 + %)Xz) - v(%w - xwa))

)
—(w(—g 06 + ) + (—sz3 + —aw)xl +(—X2 + wxs)xz) + V(_a X2 + Xsw))
N Os Os Os

(-2 oe(-9)-2)
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% The optical recursional Landau—Lifshitz binormal electrical ¢(t,) flexible elastic quasi microscale beam is
gRM*t = quff X (¢ - EXl) - S><2“‘£Xz(1 - i) Xz(i(UJXl + Xz)
ot ‘ T ? € € s € Os 2
0 0 0
+(—X2x3 + —w)xl + (¢x3 + ﬁ)n +V(—1/) - X2X3)
Os Os Os
0 0
- f (X3(7/} - Exl) ~Sxp + —x2(1 - 5)))(1 + (—(1/1 - EXI) - X3X2(1 - 5) - £X1)X2 do
a € € s € s € € €
0 0 0
j; ((Xz(awm +x3) + (—X2X3 + a_qf)Xl (¢Xa s )Xz) + V(aw - X2X3))X1
0 0 0 0
H ol 06 + ) + ( X2 X3 + w)xl + (ﬁ + ¢X3)x2 + V(—Xz + ngb) Xz |do
Os 0 Os Os
0 0 0 0
—| [ 520G + ) + (—xm + —w)xl + (ﬁ + Wg)xz + V(_Xz + x3w)
s Os s Os

(22 (- 9) - s))er

where ’Pgb is recursional binormal electric flexibility potential.

% The optical recursional Landau—Lifshitz binormal electric visco microbeam model for ¢(t,) flexible binormal micro-
scale beam is

X

0 0 0 0
— Y| =-0G + W) + (—X2x3 + 9 ><1+(ﬁ + 1/)X3)X2 + V(—Xz
Os Os Os Os

)
+x32/1))( (1/1 - Xl) - x3><2(1 - E) - le) - (fa (—(X3(¢ - le) - Exz + %Xz(l - E))Xl
(e 5 on ) S (ol 0

0
+(_X2X3 + Z—f)xl + (1/% - ﬁ)b)w(gw -~ XZXS))XI - (w(%(xi + x1¥)

Os
9
+(—x2x3 + Z—f)xl + ( 45N, ¢X3)Xz)+v —Xo + X3¢))Xz)d0]
()@(1/} - _Xl) - —Xz + _Xz( - g)) (Xz(—(iﬁxl +x3) + (—X2X3

ox
+(r;_f)X1 (wX% + _)Xz) + V(ET/} - X2X3)) =0.

The optical resonator for the visco Landau-Lifshitz binormal recursional electric ¢(#,) electric binormal optimistic density
with a quasi-spherical ring resonator is illustrated in figure 1.

4. Recursional visco Landau-Lifshitz electromagnetical ¢(n,) elastic visco microscale beam

First, we have

0 0 0
W¢("q) = (j; (_((_X353 + % + X151)¢ + XX3)X1 + (_(Ele + 3_? + X352)1/} + %)Xz)da)tq

- (_X353 + 2+ lel)w + XXz |ng + —(Ele + 54 x352)w + 2% g,
Os Js o
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Figure 1. Optical visco Landau-Lifshitz binormal recursional electric ¢ (#,) microscale beam.

% The optical magnetic normalized binormal ¢ (ng) optimistic density is

0
BND¢(nq) = (fa ((X3X2 + al/’ - X2X3)X1
0 0
+(><3x1 - X3¥ — —x2)x2 do| X f - (—xm + 224 xla)w + Xx3 X
Os o s
0 0 0 0
+ —(€1X2 + 95 + X352)¢ + &xs X, |do - (X3X2 + — — X2X3) (_X353 + =2 + X]ﬂ)w
Os ot s Os
d e: ox
+XX3) — (X3X1 -39 — EM) X (—(€1X2 + 8_; + X352)¢ + a—:)

% The optical recursional binormal magnetical ¢(n,) flexible elastic binormal microscale beam is

0 0
BRMdJ(nq) = szfj; (_(X3X2 + gl/} - X2X3) X ((_X353 + % + X151)¢ + XX3)
0 0
- f 16X =Y —xax |+ 06y —xaY — —Xxa |x; |do
« 8S 8s
Oe Oe: ox
x(fa (—((—X3€3 + a—; + X1€1)¢ +XX3)X1 + (—(axz + 3_; + X3ez)w + 8—:)X2)da]
0 Os3 8)(3)
-[- - |- = =341,
( ¥xs + X3Xi s Xz)( (51X2 + s + m)w + £

where ’ch is recursional binormal magnetic flexibility potential.
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% The optical recursional magnetic binormal microbeam model for ¢(n,) flexible binormal microscale beam is

9 de oy 9
—(—Wa + x3x1 — am)(—(am + 8—; + xgez)era—;) - (fa (—(xm + 51’/] - x2x3)x1
d d
+(><3x1 -39 — aXz)Xz)dU) X (f (—((—x353 + % + xlal)w + xx3)x1

0 0 0 0
+ —(€IX2 + 24 X352)¢ + 2 Xz |do | — (Xst + —¢ - X2X3) (_X353 + 22 Xlgl)lp
Os ot Os Os

+xx3) = 0.

The normalized visco Landau—Lifshitz calculations are

Mong) x Vig(ng) + vV ag) = [ [ [(1&@

Os

d
(—xw + —aXS) - 06X
S

0 0 1o} ox
+a—1f) —0G+ wxl)xg) +xa0aY + XD E(Xm + a—f) - xz(—xw + a—:))

Os
d
+V(%X3 - ¢x2))xz)d0)tq + (w(%(—xzw + %) - X2(X3X2 + g—f)

=05+ U)Xy + xa((aY + X3\ —ﬁ(xgxz - 8_1/;) - Xz(—xzw - —))

0 0 o
—r @+ XD (¢(5(X1¢ + X?H(xzxa + —w)xl - (—wxz - %)m)

Os Os

9 )
—v (W + X + (¢(g(><l¢ +x3) + (xm + a—f)xl + (—wxz + —X3)X3)
0
+V(5X3 - sz))bq

The optical visco Landau-Lifshitz normalized ¢(n,) optimistic binormal density is

0 0 9 0
NDG ) = _(L (_(X3X2 +5 Y- X2X3)X1 + (x3x1 = X3¢ — axz)xz)da) x [j; ((w(a(_w T %)

oy

Bs ) =03+ Yx)xs) + xaa? + X3\

Xz(X3X2 +

0 0 0 0
_8_(X3X2 - —¢) - xz(—xzw - ﬁ)) —v(Wx, + X3\ + (w(—(xlw +x3)
S Os Os Os

0
+(X2X3 + %_w)XI + (_sz + ﬁ))@) + V(2X3 - 1/1X2))X2)d‘7)
s s Os

d d 0 b}
+(X3X2 + aw - X2X3)(1/}(a(—><2¢ + %) _Xz(X3X2 + a—f) -G+ wxl)m)

Os Os Os

o 0 9 )
+(X2X3 + _w)XI + (—Wz + —X3)x3 +V(—x3 - wxz) (x3x1 - X3¥ — _Xz)'
Os Os Os Os

0
+X3((X11/’ + X%)X1 - 2(Xst + a_w) - Xa(—=x2% + ﬁ)) —v(x + Xg)) - (1/’(%0(17/) + X%)

10
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% The optical recursional visco Landau—Lifshitz binormal magnetical ¢(ng) binormal microscale beam is

9 ) o)
BRME(‘Q - szf«fI ((X3X2 + Ew - X2X3) - (w(a(_Xﬂﬂ + %)

N
s

9 d
-Xa ( B+ 5;3)) — vy, + x%)) ~ (fa ((X3X2 oV x2x3)><1
o o ) o
(o oo (B B b 5)

) B d
—(x + YxDxs) + x3((qY + X3\ _8_(X3X2 + _1/’) _ XZ( o1 + X*))
s Os Os

d
_XZ(X3X2 + ) -G+ wxl)x3) + x3((><1¢ + XD — a(xm + =

—v(@Wx + X+ (¢(8_(Xl¢ ) + (Xm n _w)xl N (_% N ﬁ))@)
S Os s

d G, o d
+V(EX3 - ¢xz))x2)d0) - (w(a(XIw +x3) + (sz3 + a—f)xl ( X, + 523))(3)

0 0
+V(EX3 - 7/’X2))(X3X1 - X3¢ — aXz))dI’

where ’PZb is recursional binormal magnetic flexibility potential.

% The optical recursional ferromagnetic binormal magnetic visco microbeam model for ¢(ng) flexible binormal micro-
scale beam is

d
_(w(%(Xlw +x3) + (X2X3 + _)Xl (—wxz + %)Xs) + (%m - ¢><z))

X(X3X1 -39 — —Xz) ( ( (xm + iw - XZXS)XI

Os
9
+(X3X1 - X3% — _Xz)Xz)dU) X [ (( ( sz + >§3)
_XZ(X3X2 + g—¢) o3+ z/m)x;) + xs((xlw N i(XaXz + a_w)
s Os Os
0
—xz(—xzw + %)) — vy, + X3 ) ( —(xlw +x3) + (x2x3 + Z_w)XI

0 0 9 9 0
+(_¢X2 + %)M) + V(a)@ - ¢X2))X2)d0] T+ (Xst + g1ﬁ - X2X3)(¢(E(—X2¢ + %)

i()(3%2 + 8_1&)

oY
—Xz(X3X2 + g) — (G + ¢x1)x3) + 3 (Oav+x3) g — o5 O

0
_Xz(_sz + %)) —v(x + X%)] = 0.
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The optical normalized binormal electric optimistic ¢(n,) density is

enpe — (- S ) oSy 29 (s 9fy_<
NDo(nq) = (J;( (X3(w le) €X2 + 6SX2(1 6))X1 + (&v (w €X1)
0
—xm(l - 5) - EXI)XZ)dU) X (f (—((—xm + 24 xla)w + XX3)X1
€ € o Os
0 0 o
+ —(ax2 + 24 Xs@)w + 8, |do| - (x3(1/) - Exl) ~ Sxp + —x2(1 — 5))
Os ot € € Os €
0 0
X (_X353 + =2 + X151)1/’ +XX3| — (—(¢ - EXl) - X3X2(1 - E) - EX1)
Os Os € € €

Oe ox
X —(€1X2 + a—; + X3€2)¢ + 3—13)

s The optical recursional binormal electrical p(ng) flexible elastic binormal microscale beam is given

S S 0 S Oe
gRMc")(nq) = Pgbfj; (_(X3(¢ - ;X1) - ;Xz + aXz(l - ;))((—Xﬁs + 8—s2 + X151)1/’ + XX3)
0 0

- f —(X3(1/f - Exl) ~Sx + —x2(1 - 5))x1 + (—(1/) - E><1) - X3X2(1 - 5) - EXl)XZ do

a € € Os € Os € € €

Oe Oe 1%

X(J; (—((—X353 + 6_32 + X151)1/) + XX3)X1 + (—(€1X2 + 3_33 + X352)1P + —a:)Xz)dU]

0 0 0
—(—(zﬁ - Exl) - xm(l - 5) - Exl) x —(5IX2 + 22 X352)1/’ + 2 az.

Os € € € Os ot

where P4 is recursional binormal electric flexibility potential.

% The optical visco Landau—Lifshitz recursional binormal electric microbeam model for ¢(ny,) flexible binormal micro-
scale beam is

(Rl )= 2) ) o (o  ova)s
UGN ENEA
+(%(¢ - EXI) - szz(l N E) - EXI)XZ)dJ) g (f (_((_X3E3 - % * Xla')w

0 ox 0
+XX3) X + *(Ele + 5 x362)w + =2y, |do | - (x3(¢ - le) S+ 7X2(1 - 5))
Os ot € € Os €

0
X((x353 + % + x1€1)¢ + XX3) = 0.

The optical visco Landau-Lifshitz normalized electric optimistic density is

12
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0
gNDj/;(nq) = _(j; ((1/1(%(_9621/’ + %) Xz(X3X2 + 2—1{)) - (X% + 1/))(1)X3)
0 0 0
+X3((X1¢ + X%)X1 - a(MXZ + 8_7?) _Xz( Xa¥ + 5;3)) — vy, + X%))Xl
0
+ ¢(%(X11/J +x3) + (xm + g—f)xl + (—wxz 6X3)x3) + V(%m - wXZ))Xz)dU]
S S 0 S 0 S S S

f ((m(w - —xl) - =x2t+ a—Xz(l - —))m + (—(1/1 - _Xl) - X3X2(1 - —) - —xl)Xz)dﬂ)

a € € s € Os € € €

0
+ Z/J(a—(_X2¢ + i) - Xz(X3X2 + 8_1/1) _(X§ T Yxxs) +xaOay + X%)X1
s Os s

X

9
——x3x2 + g—w) - xz(—xzw + ﬁ)) —v(¥x + xi))(&(lﬂ - Exl) - EXZ
s Os € €
) 9
+ x2(1 - E)) - (w(a(X]w +x3) + (xm + 8—f)x|

0 0 0
+(_¢X2 + %))@) + V(aXs - sz)) X (a(ﬂ) - §X1) - X3X2(1 - E) - §X1)-

% The optical recursional visco Landau-Lifshitz electrical ¢p(n,) flexible elastic binormal microscale beam is presented

ox
SRMo(nq) = thff (( ( ( X% + s ) Xz(X3X2 + %) - (X% + le)X3)

a,
+X3((Xl¢ + XN~ %(Xs)(z + %—f) —XZ(—xzw + %)) — vy + x%)]

el gl ) e+ 3

o}
_X2(X3X2 + 8—15) —(X% + 1/))(1))(3) + X3((X1'¢J + X:?;)Xl
o} 0 195% o}
ry (x3x2 1/)) - Xz( 20 + X)) —v@x; + X)X, + (w(a(w +xd

0
X3 0
(Xsz ) ( X, + 8—))(3) + V(8_X3 - 1/1X2))X2)d0)
A
§ ) S 0 S
( ( (= 20) = e ol 2 Jur (0 2)
*X3X2(1 - S) - ZXI)Xz)dU) - (w((?s(xlw +x3) + (Xsz + %)Xl

+(—1/)x2 + a(;f) ) + V(aa wxz)) X (%(df - Exl) - X3x2(1 - E) _EXI))dI,

where ’Pgb is recursional binormal electric flexibility potential.
% The optical recursional visco Landau—Lifshitz binormal electric visco microbeam model for ¢(n,) flexible binormal

microscale beam is
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d 9 0 d
_(w(a(Xlw +x3) + (xm + a—f)xﬁr(—?ﬂxz 8X3)x3) + V(am - sz))

2ol ) (R ) o)

0 o b
,(X% + UxDX3) + xaOgy + X%)Xla(MXZ + 8—?) — Xz( o + 8923))

7]

ol v« ([ (o 22) - s -
MG R e e )

0 0 0
—(X§ + ¥xDxs) + x3(OqY + X%)Xl_a_(Xﬁ(z + —1/}) _ XZ(—xsz + ﬁ))
N s s

0
vy, + X%))Xl + (Z/J(%(Xlw + X§)+(X2X3 4 %—f)xl + (_¢X2 + ﬁ)x;)

0
v + xi))(xg(w - SX])_Exz + —Xz(l - 5)) =0.
€ € Os €

The optical resonator for visco Landau—Lifshitz binormal recursional electric ¢(n,) electric binormal optimistic density
with quasi spherical ring resonator is illustrated in figure 2.

5. Recursional visco Landau-Lifshitz electromagnetical ¢(b,) elastic visco microscale beam

The normalization operator of V,¢(b,) is

0 0 )
W¢(bq) - (j(; (_(XZ(XIEI + % B X3€3) + %)Xl - (Xz(Xza + ax3 + a—?)

0 0 Os3
+XX3)X2)dU)tq - (Xz()ﬁel + % - X3<€3) + %)nq - (Xz( X268 + €2X3 + a—) + XXS)b

% The optical flexible binormal electroosmotic magnetical ¢(b,) normalized quasi binormal optimistic density is
B 0 0
ND@‘(bq) = = f =1 x3x0 + =% — xo Xz |t Xaxi — X3¥ — —Xz2 | Xz |do
« 8S 8S
Oe ox Oe 0
X f - Xz(X151 + = - X353) + = |- Xz(Xzal + X3+ _3) + XX |X2 [do | — (Xst + =Y - X2X3)
a Os ot Os Os

Oey 0X5 ) ey
e aE RS Rarewnl Il PEDCI E Ly 55 2 Xo| Xo81 + &2x3 + — | + XXz |
Os ot Os

% The optical recursional binormal magnetical ¢(b,) flexible elastic quasi binormal microscale beam is
BRM, quff *(—+XX XX)X X(X€+@,X5)+0L
bng) — 3X2 2X3 2| X1<1 Ds 3°3 ot
0
(j; ((X3X2 + gdj - X2X3)X1 + (X3X1 X3 — Xz)Xz)dU)
xff (s+%7 €)+% ( a+e +87)+ do
N Xa| X161 s X383 or X1 | Xz X2&1 2X3 3 XX3 | X2

8 Oez
+(x3x1 - X3¢ — 5 ) (xz(xza + ex3 + 6—) + xx3)dZ,

where ch is recursional binormal magnetic flexibility potential.
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Figure 2. Optical visco Landau—Lifshitz binormal recursional electric ¢ (r,) microscale beam.

% The optical recursional magnetic microbeam model for ¢(b,) flexible binormal microscale beam is

X, Oe 0
(—8— + XX — x3't/))(x2(x2€1 +exs + 8—;)+XX3) - (fa (—(X3X2 tY T X2X3)X1

0 dx
+(X3X] XY - a_XZ)XZ)dJ) x ( ( ( Xi& + X353) + —3)X1
$ ot
Oz e, 05
—| X2 X281 + €2X3 + s + XX3 |xz [do X3X2 T 1/} X2 X3 OGO et — s - X38| + =0.

The normalized visco Landau-Lifshitz calculations of ¢(b,) are

Os s

d 9 o 9Ox ox
fa(xﬁ + X%)) —~ z/(am + XZX]))X] + (X3(as(a—2 + X1X3) + Xl(XZXl + a—;)

9 0 0
+0G + X)) — XZ(X](_% i X3X1)+X3(X§ TG (X2Xl ' %))

0 0
NG(by) x V26(by) + vV (b)) = ( f ((xz((—ﬁ + x1x3)x2 X3(X2x1 + ﬁ)

0 0 0
—v(3 + X )dot + | xa (——X2 + X1X3)X2—X3(X2X1 + —X3) - —0G+ X3
Os Os Os

9 d( ox 9x
—V(a% + X2X1))”q + (M(a(_a—; + X1X3)+X1(X2X1 + 8—;) +0G + X%)Xz)

0 o) ox
—Xz(xl(—ai + x3x1) + 06 + X3P (X2X1 + a—)) v+ xi))b.,.
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The optical visco Landau-Lifshitz magnetic ¢(b,) binormal optimistic density is

9 9
BNDZ;(bq) = (fa ((Xst + 57/} - X2X3)X1 + (X3X1 - X3% — ng)Xz)dU)
ox ox 0 0
x(j; [(Xz((a—sz + X1X3)X2 - X3(X2X1 + 8—;) *a(Xg + X%)) — V(EXB + X2X1))X1

0 0 195% 0
+| X3 _(—_X2 + X1X3) + X1(X2X1 + _) + (Xz + X3)X2) X2 Xl(—_Xz + X3X1)
Os Os Os Os

d d
+x306 + x3) — (xm - %)) —v(x3 + X3)x2)do) + (xm o xwm)

5% dx 0
X(Xz((__asz + x1x3)><2 _X3(X2X1 + —a;) - g(xﬁ + xi))
s X3 T X2 X1 X3X1 — X3 s X2 || X3 == Os 8s X1X3
9 ox ) 9
+X1(X2X1 + %) +0G + xi)xz) XZ(XI(_a_ + xm) + 00 + X3)— (xle + %)) —v(x; + xi)).

% The optical recursional visco Landau—Lifshitz binormal magnetical ¢(bg)flexible elastic binormal microscale beam is

ax 0
SRM; bl = =Py ff [(Xz(( —2 4 X1X3)X2 _X3(X2X1 + 8—;) - a(x% + X%))
0 0 0
_V(aﬁ + X2X1))(X3X2 + Eﬂ’ - X2X3) - (fa (—(X,%Xz + gw - X2X3)X1
0 0
+(X3X1 X3 — Xz)Xz)dU) X [f ((Xz((_—aiz + X1X3)X2X3(X2X1 + —523)

9 0 o( o ax
75(9(% + X%)) - V(a% + X2X1))Xl + (XS(GS(K + x1x3) + xl(xle + 8—;)

g 9 )
+(X§ + Xg)XZ) B XZ(XI(_% + X3X1) + X3(X2 + X';) (XZXI + %))

0 0 0 0
—v(x; + X3))Xx2)do) — (X3X1 - X3¥ — —Xz) x | xs ( X xm) + xl(xm + —X3)
Os Os Os Os

9 9 9
+03 + XDN) — X2(Xl(_% + xm) + 060G + X3 - a_(X2X1 + %))

—v(x; + x3)dZ,

where PZI’ is recursional binormal magnetic flexibility potential.
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Figure 3. Optical visco Landau-Lifshitz binormal recursional electric ¢(b,) microscale beam.

% The optical recursional visco Landau-Lifshitz binormal magnetic visco microbeam model for ¢(b,) flexible binormal
microscale beam is

9 d
BND:;(bq) = _(j; (_(X3X2 + a’l/} - X2X3)X1 + (X3X1 - X3'I7Z) — ax2)x2)d0)
ox ox o 9
x(fa [(Xz((_a—sz + X1X3)X2 - X3(X2X1 + 8—;) —a(X§ + X%)) — V(EXS + XZXI))XI
0 195% X
{2 efenfon+2)
_ai x5

d
.- xm) +x:06 + X3) — —(X2X1 + —))

+06 + X)) — Xz(X1( o o o

d 9
—v(x3 + X3)xp)do) + (xm + 51/) - X2X3) X (Xz((_ﬁ + X1X3)X2

Os
— +% f2(2+ 2) l/(g + )( — 1}[)*& )
X3l X2 X1 s s X; T X3 8SX3 X2 X1 X3X1 — X3 8SX2
0 ox ax ox
X(X3(5(—8—s2 + xm) + XI(XZXI + 8—;) + 06+ X)X — XZ(XI(_a_Sz + xm)
0 0
+X3(X§ + X%) —a(XzXl + %)) - V(X% + X%)}

The normalized electric binormal optimistic density is
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END = | (= S oSy L9 (1< 9(y_s
NDyw, = (fn( (x3(w 6x1) ~X2 + asX2(1 E))Xl + (as (w eXl)
< < Oe 195'%
(=)= i) < (£ (ol 5 o)+
0 o
— Xz(XZEl + eaxs;+ 8—53) + xx3)xz)da) — (X3(¢ — EX]) — SXz + —Xz(l _ E))
s € € Os €
Oz, X3 ( o) ( S ) ( g) ¢ )
Ze2 ZA3 il PYRERREVH 1—2]=-2
X XZ(X1€1 + 9 X353) + £y + s (0 EXI X3X2 - 6)(1
&3

0
X Xz(Xz& + exz + g) + XX3)-

% The optical recursional binormal electrical p(b,) flexible elastic binormal microscale beam is given

£ M Db f S Yosy w9 (s Oer _ (26}
RMoa = P2 ffz( (X3(¢ eXl) - +asX2(1 6))(X2(X1€' s X3€3) o
S S 0 S 0 S S S
*f |6l —=x] x|l =) a H Y- ) xaxe|l - =) - =X |xe |do
a € € Os € Os € € €
O ox e
X(fa (‘(Xz(Xﬁl + (9_?2 - X353) + (9_:)Xl _(Xz(X251 + ex; + 8—;) + XX3)X2)dU)

0 0
+(_(7/’ - EX1) - X3X2(1 - E) - E)(1) X Xz(X25l + ax;+ ﬁ) + xx3 | |47,
Os € € € Os

where ’Pgb is recursional binormal electric flexibility potential.
% The optical recursional electric microbeam model for ¢(b,) flexible binormal microscale beam is

0 0
(_(w - SXl) - X3X2(1 - i) - EXl) X X2(X251 +eax; + ﬁ) + XX3
Os € € € Os
S S 0 S 0 S S S
—|xlY x|l — =) pat| oY — ) - xoxe|l - =) - = |xe |do
€ € Os € Os € € €
0 0 0
- Xz()(ﬁl + “2 X353) + RAS] X1~ Xz(Xz& +eax;+ ﬁ) + XX3 |x2 |do
Os ot Os

0 0 0
- X3(1/’ - S)(1) - EXz + —Xz(l - E)) X Xz(X151 + 2 X353) + ) =0,
€ € Os € Os Ot
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Since

ox ox 0
END ) = [ fa ((Xz((—asz + xm)x x3(x2x1 + —8;) - a(xi + xﬁ))
0 5 ox,
—vl—xtxoxi ) Ixa 6l - 1+ X
Os Os

ox
+x1(x2x1 + —3) + 04+ x%)xz) (Xl =2 4 xm)

0

306 + X3) ~ (X2X1 + —)) —v(x; + xﬁ))xz)do)(f (—()@(1& - Exl)
0 0
S+ —Xz(l - S))Xl + (—(w - EXI) —x3x2(1 - 5) - SXl)Xz do
€ 0s € s € € €
0 13} 0 0
e (—ﬁ + XIXS)Xz - X3(X2X1 + ﬁ) ——-0G + x%)) - V(—X3 + xle) (xg(w - Exl)
Os Os s Os €
S 9 S 0 X, ) ( 8)(3)
2> ARVN B | ~| = ZA3
6X2 - 8sX2( 6)) (X3(3s( Os TG xaex Os

0 0 0
+(X§ + X%)Xz) — Xz()ﬂ(‘% + X3X1) + X3(X§ + xi) " s (Xz X+ 5;3))

- + xg))( (w - —xl) - x3x2(1 - E) - §x1)~
% The quasi-recursional visco Landau—Lifshitz binormal electrical ¢(b,y) binormalmicroscale beam is
0 0
@(bq) = P1 ff [(Xz((_— + X1X3)X2 X3(X2X1 + %) - a(X% + X%))
0 0
—V(—X3 + xm) (x3(w - Exl) —2x, + —Xz(l - 5))
Os € € Os €
Ox ox 0
—(fa ((Xz((_a—sz + X1X3)X2 _X3(X2X1 + 3—;) - 8_( >t Xa))
0 0 0 0
—V(—X3 + szl) X+ [ xs —(—ﬁ + xm) + XI(XZXI + ﬁ) +0G + XD
Os Os Os Os
Ox 0 ox
_XZ(Xl(_a—sz + xm) + X306 + x3) - . (xm + a—:))
0
v (X3 + X3)x2)do) X [f (—(x3(¢ - le) ~Sxp + _Xz(] - 5))x1
o € € os €
0 0 0 0
+(—(¢ - S)(1) - X3X2(1 - E) - SXl)Xz do| —|x3 _(—ﬁ + X1X3) + XI(XZXI + ﬁ)
Os € € € Os Os Os

0 0 0
+0G + XX — Xz(X1(_% + x3x1) + 306G + X3) — (X2X1 + %)) —v0; + x%))

229l s

where ”Pgb is recursional binormal electric flexibility potential.
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% The optical recursional ferromagnetic binormal electric visco microbeam model for ¢(b,) flexible binormal microscale
beam is

0 ox ox ox
(XS(E(a—sz + X1X3) + Xl(XzXl + a—;)JF(X% + Xg)Xz) - Xz(Xl(a—s2 + X3X1)

ox ox o 9
_[j; ((Xz((_a—sz + X|X3)X2 - X3(X2X| + 8—;)—50(% + Xi ) — I/(ax3 + X2X1))X|

a( 9x ox ox 0 x4
+(X3(8s(8s2 + xm) + xl(xle + 20 JHOG D) — | m 5 GG + ) - oo+ 2

-0 + x%))xﬂdo)(j; (—(m(l/) - EX])_EXz + %Xz(l - g))xl
1o} 1o}
+(§("/’ - SX]) - X3X2(1 - S) - SX])Xz)dU) + ()(2((_ﬁ + X1X3)X2 - X3(X2X1 + i)
s € € € s as

0 d S S 0 S
5 06+ ) - V(am + XZX.))(Xa(w - ;M)-;XZ + am(l - ;)) =0.

The optical resonator for visco Landau-Lifshitz binormal recursional electric ¢(b,) electric binormal optimistic density
with quasi spherical ring resonator is illustrated in figure 3.

6. Conclusion

Optical electromagnetic flux designs are constructed by flexible fibers, optical waves and optical sonics. The results of optical
spherical modelling of hybrid sonic electromagnetic crystals with geometrical applications are obtained [53-66].

In our manuscript, we give new explanations for an optical recursional visco Landau-Lifshitz binormal
electromagnetical binormal microscale beam. Finally, we obtain an optical application for normalized visco Landau-
Lifshitz electromagnetic binormal optimistic density with an optical binormal resonator.
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