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Abstract

In our manuscript, we obtain optical angular momentum of ¢(a), ¢(t), ¢(s) by using optical
spherical frame. Also, we construct magnitude of optical angular momentum and spherical
magnetic moment of ¢(a), p(t), ¢(s). Thus, we illustrate optical 7y, Ty e Tos) Magnetic
torque phase microscale. Moreover, we have electroosmotic microfluidic 7y, T4 To(s)
magnetic torque density. Finally, we design electroosmotic magnetic torque density with
antiferromagnetic model.

Keywords Optical angular momentum - Spherical magnetic moment - Magnetic torque
density - Torque phase

1 Introduction

The most generally optical models for electromagnetic energy introduce electromagnetic
flux, thermal drift energy, extrusion modeling. Optical thermal energy engages numeri-
cal design and macroscopic applications with thermal energy photonics. Optical thermal
energy applications have conducted electroosmotic illustrations with different multi optical
optimistic energy. Thermal energy applications associate photonic geometric phase, opto-
electronic geometric phase, piezoelectric phase, photodiode phase. Semirecursional optical
flux is constructed in optical microscale sensing methods (Yamada et al. 2011; Amjadi
et al. 2016; Yan et al. 2018; Tao et al. 2012; Abouraddy et al. 2007; Fink et al. 1998;
Korpinar and Koérpinar 2021; Korpinar 2021; Korpinar and Korpinar 2021a, b).
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Optical energy improvement of quasi electronics and spherical designs with energy
modeling machinery is inflation important optical applications. Optical hybrid flux is deci-
sive significance in mathematical energy physics, geometric applications, optical geometry
in optical energy (Garcia de Andrade 2006c, a, b; Vieira and Horley 2012; Guo and Ding
2008; Hasimoto 1972; Jones 1941; Biener et al. 2002; Berry and Klein 1996; Zygelman
1987; Son and Yamamoto 2012; Smit 1955; Korpinar and Demirkol 2019; Korpinar et al.
2019, 2019a, b; Cao et al. 2018; Korpinar and Demirkol 2020; Cao et al. 2017; Erb et al.
2016; Korpinar et al. 2020).

Microfluidic optical energy with recursional sensing phases are regularly experienced in
optical spherical applications, optical design, PDT, optical signal theory, PTT. Modeling of
spherical flux systems are associated by diverse optical and physical systems with antifer-
romagnetic Heisenberg optical model, Landau—Lifshitz optical model, Schrodinger optical
model, binormal optical model, Da Rios optical model, localized induction optical model,
etc. (Furlani and Ng 2006; Tomita and Chiao 1986; Korpinar et al. 2020; Balakrishnan
et al. 1990; Wassmann and Ankiewicz 1998; Balakrishnan et al. 1993; Balakrishnan and
Dandoloff 1999; Korpinar and Demirkol 2018a, b; Korpinar 2020; Dandoloff and Zakrze-
wski 1989; Kugler and Shtrikman 1988; Yamashita 2012; Satija and Balakrishan 2009;
Lamb 1977; Yamashita 2012; Murugesh and Balakrishnan 2001; Giirbiiz 2005; Koérpinar
et al. 2021a; Korpinar and Korpinar 2021a; Korpinar et al. 2021b; Korpinar and Korpinar
2021b; Korpinar et al. 2022).

The establishment of our paper is as follows. First, we obtain optical angular momen-
tum of ¢(a), p(t), P(s) by using optical spherical frame. Also, we construct magnitude of
optical angular momentum and spherical magnetic moment of ¢(a), ¢(t), ¢p(s). Thus, we
illustrate optical Ty, Ty Tps) Magnetic torque phase microscale. Moreover, we have
electroosmotic microfluidic Ty, Tyn)> Tys) Magnetic torque density. Finally, we design
electroosmotic magnetic torque density with antiferromagnetic model.

2 Spherical optical magnetic torque

Spherical frame of @ : | — S?is given by

Vea=t
V,t=—a+es
V,s = —¢t,

and

a=tXs, t=sXa, s=axt.

e Lorentz forces and magnetic field are given

P(a) =t + ps,
P(t) = —a + ¢s,
P(s) = —pa — et,

B=ca—pt+s.

Optical angular momentum is obtained by
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® =f xm¥(f).
Optical magnitude of angular momentum is

@11 = | > m"w(r)||-

Optical magnetic moment is given

o'

Opi) = 57 ®-
Optical magnetic torque given by
Ty = 0 X B.

Also, we have

1
Opa) = 5p0" @,

1 1
0¢(t) = Eea)'a + Ewts,

1
04y = = PO°s.

2
Putting
oJa
— =Lt .
Y + Fs
e Flows of forces are obtained by
d
Vip(a@) = (L + pPa — p(ﬁs + ﬂ:)w Ly <£e + E) s,
do ot oo

V,p(t) = —Fea — (ﬁ + (Ee + g)”)” (—}'+ %)s,

Vi) = (<2 s 2)a= (pe+ % )i (e e+ 2L )+ 7)s

e Flows of magnetic moments are

1 dp 1 p
Vibpa) = anaa + Epllw“t + 5@“]-‘5,
— 1 tag F t 1 t 1/0F t E ¢
Vitwo = (53015 = 30 o+ (et = 5 (G5 + o) St
1 1 oF 10
V,9¢(S) = _Efpa)sa - 5w5p<£ + £€>t+ Eapa)ss,
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3 Spherical magnetic torque phase microscale

3.1 Microfluidic antiferromagnetic 74 ,, magnetic torque phase

® T, magnetic torque phase microscale is
E My, =78 / /W V, (@) - V7400 dWV.
Optical angular momentum of ¢(er) is given
®p) = pma.
The magnitude of optical angular momentum is
||®¢<a>

Spherical magnetic moment of ¢(e) is

= pm“.

a)a

Opa) = 7 P
T 4y MMAgNetic torque of ¢(a) is constructed by

1 1,
T = —Epw"t — 5P w’s.

Thus, fluid of 7, magnetic torque is

0
Vitwo = (3000 37000k (3770 (5 4 26) = 1 5 )

1 a(d]-‘ > dp
—| = = L ot
<2pa) aO_+6 + pw o S.

®  Electroosmotic microfluidic Ty, magnetic torque density is

VT¢(Q)— (£+p]-')< —pw* L+ = ]-'p )
~ofee+ 57) (370 “(’3?*) %)

- (%pa} <g’7:+ E) +paapa)"><<££+ %:) + %)

® Microfluidic T, magnetic torque phase microscale is given
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OFN(L e (9L _10p
T = //( (ce+ )(2”“’(06"%8) 26tw>

—(£+p}')< —p* L+ = }'p )

—<%pa)“(z—o_ +££) +p%w“> <(££+ %) + E))dW

where t} is magnetic torque constant for ¢(c).

® Microfluidic antiferromagnetic t ) magnetic torque phase microscale is given

BM%) =175 / /W V(@) - Ty X Vo TgaydV-

From spherical frame, we have
1 dp  w* , Op
Tpa) X VoToa = <§pw“ (pa)“g + 75) + <£p = 5
2 2 2
(L) Y- (o) e () s
®  Electroosmotic antiferromagnetic microfluidic t ., magnetic torque density is
0 a
= —(L'+p.7-)<lp< a)“—p + w—e)a)"
2 o
P\ (1 4\° 1 4\° oF
2 a 2 a 3
+ -— )z +(= Le + —)
(6/) 60'><2w)p> (260)/)( T 9%
1 a)2 ( o0F
! Lo+ 95) L 2
* <2w ( +oe )t
® Microfluidic antiferromagnetic T, magnetic torque phase microscale is
9N _(Loap( pwx 2 4+ Lege
T =70 //( £+aa) <2w”<”w 90 2%
0
+<£p2 - —p> (lw“) pz)(ﬁ +pF)
oo ) \2
1 4\° o0F
- Le+5) aw,
+<2w ) << o)t 6t>>

where () is magnetic torque constant for ¢(a). Also, we easily get

Tp(a)

P(a) XV, Pp(a) = <—+p £+£>a pt+s.

®  Electroosmotic T, magnetic torque density with antiferromagnetic$(c) is
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d 1 d w”
¢(a)v‘:'1(a) - <£ * ng + 8) <§P<pwa£ + 7£>w¢(a)
p\ (1 4\ 1 4\ 1 4\
+(ep® — == (— “) ? +(— “) 3+(— "‘) .
<£p 00’) za) p 2(0 p za) p

* Antiferromagnetic ., magnetic torque phase microscale with antiferromagnetic ¢(a)
is

dp 1 dap

paygA or 2 1« a %P

TTW) 7, //< p+<aa+pe+e><2pa) <pa) %
ea) 4 (2= 2) (o) ) + (2om) o )aw
2 e =5, )(59%) » 29 ) P )

wherety is magnetic torque constant for ¢(a).

Optical effect of microfluidic antiferromagnetic 7, magnetic torque phase microscale is
constructed vortex reactors in Fig. 1.

3.2 Microfluidic antiferromagnetic L0 magnetic torque phase

® T4y magnetic torque phase microscale is

E My =18 / /W V,d(t) - V,zy0dW.
Optical angular momentum of ¢(t) is given
Q) = m's + em'a.

The magnitude of optical angular momentum is

Fig. 1 Microfluidic antiferromagnetic 7,
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1
|®uw]| = mt1 + €D
Spherical magnetic moment of ¢(t) is
Ope) = %ea)‘a + %a)‘s.
T4 Magnetic torque of ¢(t) is constructed by
Ty = 1 wta—lea}‘ S
oM — 2p 2 pS.

Thus, fluid of 7, magnetic torque is
1dp ot ! oF
V[T¢(t) = 39 + .7:(6/)) o'a + 7(&p)<$ + ££>
+%pwt£>t + <§pw‘}"— 55(5,0)@‘)5,

® Electroosmotic microfluidic Ty magnetic torque density is

VT(#(t) = —Ef(%%wd’(t) + %f(sp)w‘/’(t))
( (Es + %) + ﬁ)(l(gp)wda(t)(‘;-:_'_ Ee)
+%”w¢(t)£) ( pf“’¢(t)— 5 (fp) ‘”‘))(% —]—').

® Microfluidic z,, magnetic torque phase microscale is given

Loy = // ; az( )>(__ )

- sT(Ewt% + E]—'(ep)af) - ( (Ee + 3—}—) + E)

x(%(e;ﬂ(% + ,Ce)wt + %pa)tE))dW,

where T(t] is magnetic torque constant for ¢(t).

® Microfluidic antiferromagnetic tq, magnetic torque phase microscale is given

,m) = / / Vi p(t) - Ty X V T¢(t)dW

From spherical frame, we have

Ty X Vol = <1(62 )60t+lcot )lea)‘ o+ <la)‘>zi(£ )
o0 X VoTon = | 5 p)zee'pat(p —(ep

2 2
1 (\?0p 1 1,, . ¢ 1 t)
8"(2 )aa>t+2"’w<2(e P+ 5pw s

® Electroosmotic antiferromagnetic microfluidic v magnetic torque density is
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Vi, =~ (ol5) gpten-enl30) 52 ) (e(ee+ 57) +2)

- <%(.€2p)wt + %pw')%ezpw‘}"
de 1 t<l 2 v ¢, 1 t)
+ <6t f)zpa) 2(5 po' + za)p .

® Microfluidic antiferromagnetic t ., magnetic torque phase microscale is
At Jde )l t(l 2 ¢ 1 4 )
TT¢<1)_T°//W<<0I 7 27¢ 2(£cop)+2a)p
o) geten—eo(50') 52 ) (e(ee+ ) +2)
- = — - = — Le+—)+L
<”<2“’ 95 P P (39 ) 55 JNELE+ 50

—(%(ezp)wt + %pw‘) %eza)tp]:)dW,

where r(‘] is magnetic torque constant for ¢(t). Also, we easily get

Pt) X V, p(t) = —(e” + D + 3—‘% — (€% + Ds.
o
o Electroosmotic Ty, magnetic torque density with antiferromagnetic ¢(t) is
oe [ (1 (\* 0 1 (\?0p
Bt _ vt LA _ 1 ) 2P
Viw = 20 <"(2w ) 36 ") 6”(2“’ ) do
— (e + 1)<%(£2p)a)t + %pa)t>%£a)tp
-2+ 1)%pa)t<%w‘(62p) + %pw‘).
* Antiferromagnetic T, magnetic torque phase microscale with antiferromagnetic ¢(t) is
At 1 o ¢ 1\l 2 o t
¢()7’T¢m = 10//W (—(E(E w'p) + Epw >§E e+ Dw'p
O (1 t>za (1 t)26p
+ —_— —_ — — —_ —_—
o <” 29) 3P P\39) 56
e 1)%,;@‘(%(52,;)@‘ + %pwt»dw,

where T(t) is magnetic torque constant for ¢(t).

Optical effect of microfluidic antiferromagnetic 7, magnetic torque phase microscale is
constructed vortex reactors in Fig. 2.

3.3 Microfluidic antiferromagnetic 7, magnetic torque phase

® Ty magnetic torque phase microscale is

My =13 / /W V,(s) - V, Ty dWV.

Optical angular momentum of ¢(s) is given
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Fig.2 Microfluidic antiferromagnetic 7,

Bys) = PII’S.
The magnitude of optical angular momentum is
”®¢<s>

Spherical magnetic moment of ¢(s) is

= pm’®.

Oy = % pa’s.
7 45y Magnetic torque of ¢(s) is constructed by
T = %pza)sa + %psa)st.
Thus, fluid of 7, magnetic torque is

dp
ViTge) = (PCO i cl (PCO £)>a+ (2 at(ﬂ €)
oF

+2p a)sL’)t+ ( %p2ws + (— +6£> 1(sa)sp)>s.

Joo

®  Electroosmotic microfluidic ., magnetic torque density is
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1, . (0?

e + e[,) l(ea)sp)>.

®  Microfluidict ,, magnetic torque phase microscale is given
1 2 s de
T¢(s> - // - Ea(pe)w + 3P wﬁ)(a +p£>
p 1 oF
+|L-— S — - L- S —((L +—)+ f)
< a;)(”w ot 2(”)&’) AT 96 ) TP

x(]:%pzws + ws<3;: + 6£>%(€p)> )dW

where T} is magnetic torque constant for ¢(s) .

® Microfluidic antiferromagnetic t ) magnetic torque phase microscale is given
B —
M, =1 / /W V() - Tyis) X Vi Ty dWV.
From spherical frame, we have

1 2 2
Tos) X VoTos) = <§ws) (*ea—p < ) (pe™it
1
2

+<;“”’<é pRCORE T s)

—%pwss <wspg—::_ - E(pa)se)> >s.
® Electroosmotic antiferromagnetic microfluidic 7y, magnetic torque density is
v, = (30) (G oc)+ (3) e (e )
( (£6+g> +’“T)<1 2“’5(2() (pe)o” + ;” @ >
—%a)sps <a)5pg—g - E(paff)) >
® Microfluidic antiferromagnetic t s magnetic torque phase microscale is
T, = // £€+E)+pf)( ’p (l%(pe)ws+%p2ws)
_E”“’ (wspg—g - —(p €)w® >>
(L ) (e (e 2 ) Yo

where T} is magnetic torque constant for ¢(s).
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Also, we easily get

B(s) X V., (s) = Ea + </’<§_§ + p) - p82>t + <£ - Z—Z>5)s.

®  Electroosmotict g magnetic torque density with antiferromagnetic ¢(t) is

pOPA eépz(lws)z _p2<p<0_5 +p> _p£2>(%s>2(p52)+ (e - g—(i)e)

Z0) 2 do
w’ 2(&)5 0 b 2)
x —_— —_— —_—
(2” 2 90 POt P

_ﬂsps wSpQ _ a’_s(pg)
2 do 2 ’
* Antiferromagnetic T, magnetic torque phase microscale with antiferromagnetic ¢(s)
is
2
¢ A _ s _2(,( % >_ 2>(“’_S> 2
T%ts) TO//W< p <p<ao' te pe 2 (pe”)
2 o) s s
6 2 COS> ap [0 2(0) d [0 2)
+ —) +(e-=— — = —(pe) + —
5”(2 <£ da>£>< 7 P\ G oot r
o* o), 0P _ @
- —_— - = aw,
> PE <w P3% "3 (pe)

where t, is magnetic torque constant for ¢(s) .

Optical effect of microfluidic antiferromagnetic 7, magnetic torque phase microscale is
constructed vortex reactors in Fig. 3.

Fig.3 Microfluidic antiferromagnetic 7,
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4 Conclusions

Quasi optical electromagnetic energy and flux are illustrated by flexible elastic curves,
optical waves and biharmonic sonics. The results of optical modelling of biharmonic
magnetic curves with optical applications are characterized (Korpinar 2020; Korpinar
et al. 2020, 2021c, d; Korpinar and Korpinar 2021c¢, d; Ashkin et al. 1986; Ashkin 1970;
Dholakia and Zemének 2010; Schief and Rogers 2005; Dong et al. 2019; Seung 2015;
Korpinar and Korpinar 2023d, b; Korpinar et al. 2023; Korpinar and Korpinar 2023d, a;
Korpinar et al. 2023; Korpinar and Korpinar 2023c; Korpinar et al. 2023; Korpinar and
Korpinar 2023e; Korpinar et al. 2023; Korpinar and Korpinar 2023).

In this paper, we illustrate optical Ty, Ty Ty Magnetic torque phase microscale.
Moreover, we have electroosmotic microfluidic Tpa)s Toit)s Tis) magnetic torque den-
sity. Finally, we design electroosmotic magnetic torque density with antiferromagnetic
model.
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