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Abstract

In this paper, we construct electromagnetic conformable timelike particles with Bishop
model in Minkowski space. Also, we obtain conformable derivatives of I'(t), I'(m, ), T"(m, )
Lorentz forces. Then, we compute normalizing and recursion operators of magnetic vector
fields according to Bishop model. Finally, we determine F-W conformable derivatives for
normalizing and recursional operators.

Keywords Bishop model - Fractional derivative - Magnetic timelike particle - F-W
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1 Introduction

Magnetic trajectories play a notable role in many applications in differential and physical
geometry. These trajectories are obtained thanks to the magnetic fields on Riemann mani-
fold. Thus, magnetic trajectories are determined depending on the specific form of mani-
fold. For instance, in Comtet (1987), Druta-Romaniuc and Munteanu (2011), Druta-Roma-
niuc and Munteanu (2013), Efimov (2005), Munteanu and Nistor (2012), Novikov (1982),
Yeneroglu (2016), authors have shown that trajectories of magnetic areas characterized on
manifold with constant Gaussian curvature can be determined. Also, it is quite important
that the dynamics of charged particles correspond to trajectories of a certain type of curve
in electromagnetic areas. The motion charged particles in homogeneous electromagnetic
fields have been studied by researchers (Honig et al. 1974).

Many researchers presented the work of curves in ordinary space. Also, some authors
analyzed the definitions and features of helices in Minkowski space and gave differential
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equations with respect to Frenet-Serret vectors definitive helices (Ilarslan 2002). Moreo-
ver, differential equations which define the Frenet fibers in Minkowski space and ordinary
space are acquired (Kocayigit 2004).

Bishop model, which is named parallel or alternative frame of curves, has been intro-
duced by means of parallel vector areas. Newly, many works with respect to this approach
have been studied in ordinary space. For instance, in Yilmaz (2009), researchers defined a
new form for Bishop model and application for spherical indicators. Also, some researchers
considered the Minkowski space (Yilmaz and Turgut 2010). The Bishop model has many
implementations in computer graphics, geometrical physics, and biology. For instance, it
may be feasible to calculate data about the form of a series of DNA utilizing a fiber defined
with Bishop model. Bishop’s model ensures a new method to examine simulated cameras
in PC animations (Biiyiikkiitiik and Oztiirk 2015). Moreover, after defining this alternative
frame, parallel transport frame has been characterized for non-null curves in Minkowski
space (Ozdemir and Ergin 2008). Also, in Kazan and Karadag (2018), authors have defined
magnetic non-null curves according to parallel transport frames in Minkowski space.

Fractional calculation has attracted the attention of many researchers in the last centu-
ries and today (Samko et al. 1993; Podlubny et al. 2002; Kilbas et al. 2006). The effect of
this calculation on applied subjects of science and engineering started to improve essen-
tially during the last years. Many studies have started to be interested in the separate mod-
els of fractional calculus utilizing the theory of time system (Gray and Zhang 1988; Miller
and Ross 1988; Atici and Eloe 2009; Abdeljawad and Atici 2012; Abdeljawad 2013).

Fermi—Walker carried systems are enormously substantial in various basic functions.
Many experts improved areas such as quantum structures alternated to experts move
through optional spherical particles on space-time. Completely, they altered these sys-
tems inside F—W transported constructions. Consequently, a simple instruction for the
F-W transported frame out of an alternative class of areas has been demonstrated by many
researchers (Maluf and Faria 2008).

In this work, magnetic timelike curves are examined using a Bishop model in
Minkowski space. First, the conformable derivatives of I'(t), l“(m1 ), F(mz) Lorentz force
have been calculated for these curves. Then, we compute normalizing and recursion oper-
ators of magnetic vector fields according to Bishop model. Finally, we have determined
F-W conformable derivatives of normalizing and recursional operators.

2 Preliminaries
In this part, some fundamental definitions in Minkowski space are given.

Definition 1 Let G be the magnetic field and 9 : [ — [E? be a regular parametrized parti-
cle. Therefore, following equations is expressed

Dyt = kym; + k;m,,
Dym, = kit, 1)

DS/ m2 = kzt,

where {t, m,, mz} is Bishop model for 9 timelike curve.

Definition 2 For magnetic timelike curve, the conformable derivatives are written as
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Dlg/t =k1g1_0m1 + gl_ekzmz,
DS’ml =k1g1_0ts (2)
Dig/mz :kzgl_gt.

Definition 3 The vector field t of Bishop model providing Lorentz force equation
Vot =G xt=T(t),

is called timelike Tt-magnetic curve.

Thus, the conformable derivatives are defined by 7t—magnetic curve

I(t) = k,¢'m, + ky¢'fm,,
[(m,) = k;¢' %t + pm,, 3)
I'(ny) = ky¢'t—pm,,

where p = g(I'(m, ), m,) is certain potential.

Definition 4 The vector field m, of Bishop model providing the Lorentz force equation
Vem; =I'(m;) =G xmy,
is named timelike 7m-magnetic curve.
Then, the conformable derivatives are defined by 7m; —magnetic curve

() =k,¢'"’m, + ym,,
I'(m,) =k;¢'™,
F(mz) =ut,

where y = g(I'(t), m,) is certain potential.

Definition 5 The vector field m, of Bishop model providing the Lorentz force equation
Vem, =I'(m,) = G Xm,,
is named timelike 7m,-magnetic curve.

Thus, the conformable derivatives are defined by Tm,—magnetic curve according to
Bishop model

I'(t) =ym, +¢'%k,m,,
I'(m,) =rt,
I'(m,) =¢'"%k,t,

where y = g(I'(t), m,) is certain potential.
Then, inner and vector cross of vector fields are given as
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—t=m; Xm,, m =m,Xt, m,=txm,

and
(my,,m,) =1, (tt)=-1, (my,my)=1.

Also, normalizing operators of J timelike curve is

NF = —Ej(hy¢"%k; + hy¢' Pkt + hyn, + hyn,.
Here magnetic field is F = kgt + A n; + h,n,. Recursion functions RF

—N(t x D,yF) = RF,

and R’F are

—N(tx D,RF) = R°F.

3 Conformable derivative characterizations of magnetic timelike
curves

In this section, definitions conformable fractional derivative and conformable integration
of curves are presented. Then, we have given conformable derivatives of normalizing func-
tion and I'(t), I'(m, ), T"(m, ) Lorentz physical energies for magnetic timelike curves.

Definition 6 The definition of conformable derivatives is defined by

— 1-6 _
(, TN =£z;(1)f 1) e+ —fO)

£

where f : [t,,00) = Rof order € (0,1]andz > 0.

Definition 7 Corresponding conformable integration is characterized as

Joo=te-n= [ L0

w - 1) f

0 €(0,1)and x > 0.

Thus, the following conformable derivative equations for {t, m,, mz} Bishop model are
given
Dyt =k;¢'’m, + ky¢'m,,
Dym; =k¢'™"t, @)
Dym, =k,¢'~’t.
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e Conformable derivatives of normalizing function for I'(t), I'(m, ), I'(m, ) of timelike Tt
-magnetic curves are obtained as follows

dk
DyT(t) =((k;¢"%)% + (kg7 )t + <d—g‘g2—” +¢71 - 0)k1>m1

dk
+ <g2_29d—; + (=0 + 1)g1_29k2>m2,

dk
D,yI"(m,) =(k1(—9 + ¢! + d—;gz‘” + €]_9Pk2>t

_ dp ,_ _
+(k1gl 9)2m1 + <£g' 9+k1g2 20k2> m,,

dk
Dol (m,) =<(1 - 0)¢" %k, + gz—zed_; - Pgl_gkl)t

§ ~d _
+ <g2 Wik, — 6! 6’£>m1 +(c'ky)? m,.

Then, normalizing functions of I'(t), I" (m1 ), F(mz) are

NI(t) = — L (k') + (k' 0)P)t
+¢"km, + ¢ %%,m,,
NI'(m,) = = E(pk,¢' ")t + pm,,
NI (m, ) =I;(pk;¢'~")t—pm,,

and

dk
N(tX DyI(t) =T <—k,g‘9 <(1 — O)kyc' ™ + —2€“9>

dg
dk
+k2g1_0<g1_20k1(1 _ 0) +€2_20—1>>t
dg
dk
— <(] — 0)k2g1—26’ + d_;g2—20>m1

dk
+ <g1—29k,(1 -0)+ gz—”d—g‘)mz,

X d/) — — _ dp _
N(tx D,I"(m, )) =Ie<d_gg2 29k1>t— <k1€2 Yy + ¢! gd_g>m1 + (6" %k ’m,,

N _pd _ _ dp _
N(tXDOF(mZ)) =I, <k2§2 29£>t— (gl 9k2)2m] + <k1k2§2 20— d—zgl 9>m2,

Moreover, we get recursions of I'(t), 1“(m1 ), F(mz) vector fields
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RI(t) = — N(tx D,I'(t))

dk
:IJEC. <_g1—6k1 <(1 _ g)kzg—29+l + d_gg2—29>

dk
+§_9+1k2 <k1g_29+1(1 _ 0) + d_glg2—29>>t

B dk, ,_ B L ,dk
+ <k2(1 -0)¢' + d_g2g2 26>m1 - <k1(1 - 0)g' ™ + & 29d_g1>m2’

RT'(m,) =—N(txD,I'(m,)) =-TI; (klgz‘zgj—g>t

_ dp _ _
+ <k1k2g2 29+%g1 9>m1 _(gl Hkl)zmz’

RIU'(m,) =—-N(txDyl'(m,)) = -I; <k2g2—29;1—’g’>t

d
+ (gl_gkz)zml _ <k1k2g2_29 _ —pg]_9>m2.
dg
e Conformable derivatives of normalizing function for I'(t), F(m 1 ), T (mz) of timelike
Tm, -magnetic curves are obtained

NO(t) = - B (6> k, + ¢' 0 k)t
+¢"km; + pm,,
NI (m, ) =dyt,
NI(m,) =d,t,

where d,, and d, are recursion constants and moreover, derivatives of I'(t), I" (ml),
I'(m,)are

dk J
DoI'(t) =((ky¢' ") + ¢~ uky)t + <g“9d—g1 +(1 - 0)¢" %, >m1 + gl_ed_/;mz’

dk
Dyr(m,) (01 =00k + T Y+ e, o

d
DyT"(m,) =g1‘9£t + ug"Pkym, + ky¢' =0 ym,.

We have that

. ond _ _pdk _
N(tXDQF(t)) =_Ie<_g2 20d_/;+g1 sz(gz zed_g1+(1 —G)gl 20k1)>t

_odu _apdk -
- 9d—ng + <g2 zed—g‘ +(1-06)' 20k1>m2,
N(tx Dol (my)) = = dot — ks> kymy + (k1¢'~*)’my,

N(tx DI (m,)) = — dst — ug' Pkym, + pk;¢'~"m,.

Thus, we get
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RI(t) = — N(tx D,I'(t))
o 4K 200 1m0, (K1 50 1-20
=L{-— + k| — +(1 -6 ki) |t
9< dgg ¢ k|7 c ¢ ( )$ 1
_odu - dkl _

+gl Hd_gm1_<g2 29d_g+(1_0)g1 29k1 m,,
RT(m;) == N(tx Dyl'(m,)) = dyt + > ki kom, — (¢'~k;)’m,,
RT(m,) == N(tXxD,I'(m,)) = dst+ ug'kym; — pk;¢'~"m,,

where d, and d; are recursion constants.

e Conformable derivatives of normalizing function for timelike 7m,-magnetic curves are
obtained

_ _ ad
DyT(t) =((¢"k)? + y¢' 0k, )t + ¢! eéml

dk
+ <g2—29d—; +(1 - 9)g1—29k2>m2,
1—odY 1-0 1-9
D,I'(m;) =¢ EH- vki¢'™'m| + yky,¢'™m,,

dk
Der(mz) :<(1 —0)" ¥k, + €2_29d—g2>t

+ ¢k kym, + (¢ 0k, ) m,.
Then, normalizing functions of I'(t), I" (m1 ), r (mz) are
NC(t) = - B (64 + kgt
+ymy + ¢ kym,,
NI (m, ) =d,t,
NI (m,) =d;t,

where d, and ds are recursion constants and moreover, we give that

dk d
N(tx D,I(t)) = - 1T} <—g1‘9k1 (d—;gz—w +(-0+ 1)g1—29k2> + kng"d—Z)t

_2pdky - _pdy
— <g2 29d_g +(1 _e)gl 20k2>m1+§1 ed_ngv
N(tx DyI'(m,)) = — dgt—yk,¢'~m — yk;¢'"'m,,

N(tx D,I'(m,)) = — dyt—(c'%ky)’m; —¢* >k kym,.

Recursions for I'(t), I'(m, ), I'(m, ) are
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RI(t) = — N(tx D,I'(t))

dk dy
= = I—Hk _2 2-20 + 1-20 1-0k)+k 2-20 %7 t
9< S 1(dgg S ky) + ky dc

dky ,_ _ dy _
+ <d_gg2 29+(1 _0)6.1 29k2>m1_Eg1 ng’

RU(m;) = = N(tx D,I'(m,)) = dgt+rk,¢'*m, + yk;¢'*m,,
RT(m,) = — N( tx D,I'(my)) = dyt+(c'~ky’m, +¢> Xk, kym,,

where dg and d; are recursion constants.

4 Fermi-Walker conformable derivative

In this part, we have computed F-W conformable fractional derivative for some characteriza-
tion of magnetic timelike curves correlated to a given magnetic field in Minkowski space.

Let p be a unit speed magnetic curve lying on space. Thus, the F-W conformable relation
to p, Dy is stated by

DyX = (Dyp, X)Dpt+D,X—(Dyt,X)D,p, 5)
where X is a vector field along p.
4.1 F-W conformable derivative for normalizing function

e Conformable derivative of normalizing functions of timelike 7t-magnetic curves are given
as follows

dk
DyNI(t) =<d—g1g—”+2 + k"¢ k) + (gl‘%)z))m1

dk
+ (g“gd—; + kg Lk P 4 () my,

- - dp ,_ - _
DaNF(ml) =-g! ekll;f(l’gl %ky)m, + <d_gg1 bl 0k21f;(k2/’€] 9)>m2,

01 vx _ _od 01 vx _
DeNF(mz) =<§I ekllg(klpgl g)—gl 9%)‘“1 +€1 0k219(k1/’€] 9)m2.

Moreover, F-W conformable derivative for NI'(t), NF(m1 ), NI (mz) normalizing func-
tions are obtained
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~ dk
DyNI'(t) = — (637K + Ut + (d—;gz—”

+ ¢ k(6 0K + (6D + Tk (' k)P

+(k2g1_9)2))m1 + <€2—202_k; +k2§1 GIx((gl Qk)

+ (ka0 = L ((6 ' 0Ky + (61 0ky)P))my,
DyNI'(my) = — kypc® 2t + (—¢' "k, I (kyps' %)

Y

—ky¢ B (pka¢ ') + ka6 T (pkyg' 0 ) )y,
DyNI(my) =k, pc® 2t — (ky¢' L (pk,6'0)

dp _ _ -
+d_/’g1 042 29k112(/’k1€1 0>>ml
9
+ (gz_zgkzl;(klﬂgl_g) + gl‘gkzl’g‘(klpgl“’))mz-
e Conformable derivative of normalizing functions of timelike 7m;-magnetic curves
are given

dk,
D,NI(t =201
NI (1) =(¢ €

+ pky¢' ) + 671 = )k )m,

klgl 9IX((k1gl 9)2

du ;_
d_ggl 0)m29

+ (—kyg "L (k6170 + pkyg'T0) +
DyNI'(m, ) =k,dyc'~"m, + kydyc'~"m,,
DyNI"(m,) =k,d,¢'~’m, + kyd,¢'~"m,.
F-W conformable derivative for NI'(t), NI'(m, ), NI"(m, ) normalizing functions are
obtained

DyNI(t) =(—¢> k2 — kyug® 20t
dk
+ <d_glg2_20 LT + hope! ) + 61 - 00k,

+ ¢ B (ki) + ko TOmy + (61 ko T (60

/‘19
dg

5HNF(ml) =(kdog" ™" = kydog ") my + (kydys' ™" = kydyg® ),
59NF(“‘2) =(k1d1€1_0 - kd, S| m; + (k2d1€1_0 —kyd, gz—zg)mz‘

+ ukyc" 0 + —=¢" + kP (k60 + ky!0))m,,

e Conformable derivative of normalizing functions of timelike 7m,-magnetic curves
are obtained
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D,NI(t) =<Z—Zg1‘” — kgL vk g
ko' D)) my + (ks L (ki
+(kos' ) + ¢ = Ok, + gz‘”%)mz,
DyNI'(m,) =k,d,¢'*m, + kyd,c''m,,
DyNI'(m,) =k,ds¢'~m, + kydsc'~m,.

F-W conformable derivative for NI'(t), NF(ml), NF(mz) normalizing functions are
obtained

DyNC®) =36 + k6™t + (Z_Zg +h6' Lk~ + <k2g1-9>2>
+ ki P K re' ™+ (61 k) my + (hag TUE(rk 617+ (kpg 00
+ gl—ze(l _ 9)/(2 + g2—202_k; + kng—ZHIZ(gz—Zng + k17§1_9))m2,

DyNI(m,) =(k;dy¢" ™ — kydyc®) my + (kydys' ™0 — kydyc*")m,,

59NF(m2) =(kydsg'~" — kdsg>") my + (kydsg' ™" — kydsg**")m,.

4.2 F-W conformable derivative for recursion function
e Recursion functions of I'(t), I"(m, ),T"(m, ) of timelike Tt-magnetic curves are given
RI(t) = = N(tx D,I'(t))

dk
=I)9( <_gl—€kl <(1 _ 0)k2§_29+1 + d_;g2—26’> + g—9+1k2 (klg—29+l

dk dk
(1-0)+ —‘gH") >t + <k2(1 -0 + —2g2_29>m1
d¢ dg
— — dkl
— <k1(1 _ G)gl 20 +§2 29d_g>m2,
RI'(m;) =—N(txD,I'(m,))
. _pdp _ dp _ _
=-I <k1g2 ZGE)H_ <k1k2g2 204 agl 0>m1 —(¢"%,)*m,,
RI'(m,) == N( tx D,I'(m,))
_pdp _ _ dp |_
=L <k2g2 29&>t+(g1 Oky)*m, — <k1k2g2 20— %gl 0>m2.

F-W conformable derivative for RI(t), RF(ml), Rl"(mz) recursion functions are
obtained
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D » dk
DyRT(t) =(—€2’29k|1;<—g1"9k1 <(1 — Oy 4 d_g2g2729>

dk
+ g—9+lk2 klg—29+1(1 _ 0) + _1g2—29 + g_6+1i(k2(1 _ 9)gl—29
dg dg

diky ,_ _ N _ _ dky ,_
+Eg2 29>>m1 + (_gz 29k219<_g1 Bkl((l _e)kzg 26+1 +d_gg2 20>

) . dky o d -
+¢ 0+1k2 klg 29+1(1 -0)+ _lgz 26 -¢ 0+1—(k1(1 —9)€l 2
dg dg

dk dk dk
2-20 M1 2-20 2 2-26 2-20 2-20 M1
1 — ko == k iy
+¢ dg))m2+< S l(dgg >+§ 2(€ dg)
1-6 2041, Y 5 ng —6+1 —~26+1
= ¢!k (= Okog ™+ 22 ) 4 ky (ks (1
dk dk
—0) + dgl g2_29> + g—surlk1 <k2(1 _ g)gl—ze + 2g2—29>

dg
dk
—c O, <k1(1 — )2 4 220 ))t

dg
D.RT =0+ [k 2729d_P t 2220 7 ( ke 2729‘1_1’
pRU(m,) =¢~"*'ky k¢ e ARl G s
041 d _ dp _ _ ’ _pdp
0+1 2-20 1-0 1-0 2-260
+¢70F d_g<k1k2g + d_gg ) -¢ kI <k1€ ac m,;
_ _29dp o1 d , - _ _pdp
2-20, yx 2-20 0+1 1-07, \2 _ 1-07, qx 2-20
+ LI | k — ) - — k)" — kLI k — ,
(g 2 9( 16 dg) S dg(g D=6 7k ,,( 1 dg>>m2
~ _ _pdp _ _pdp
DeRF(mz) =—ky¢* 29<€1 9E>t+ <k1€2 291§<k2€2 29&)
- 9 dp —os1 d 1 _ _pdp
0+1 2-26 0+1 1-07, \2 2-20 2-20
—¢o kll’; (kzg d_g) + 7 d_g(g ky) >m1 + <k2g I)e( (kzg d_g>
_ . _pdp o1 d _ dp _
— ‘9+1k219<k2g2 20£> —c 9+1£<k1k2g2 20 _ Egl 9>>m2.

* Recursion functions of I'(t),'(m, ),T"(m,) of timelike 7m-magnetic curves are pre-
sented

RI(t) = — N(tx DyI'(t))

o du _of dky ,_
—p( 28t 220 g -0 T 22
9< dgg 26 dgg

_ _pd dky ,_ _
+(1 = 0"k, ) )t + ¢! “’d—gml - (Egz 2 461721 - )k, )m,,

RF(ml) - N( tx Der(ml )) = dot+ ¢k komy — (61 70k;) my,
RU(my) == N(tx D,I'(m,)) = dst + pc'Chkym, — ;' ~m,.

F-W conformable derivative for RI(t), RT'(m,), RT'(m,) recursion functions are
obtained
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D d dk
DyRI(t) =< <_d_l;g2_29 + g1—9k2<d_glg2—29 +(1- 0)g1‘20k1>

_pd _ _pdk _ » d
42 29d_/g4kl _ ¢! 9k2<g2 zed_gl+(1_6)g1 29k1> ¢ zeklgl ef

dk du
+ 2—20k 2-26 1 +(1-06 1—29k t+ 1—9k ) o e 2-26
¢ 2<§ ac ( )$ 1 ¢ kI, dgc
dk d du
+ I—Hk 1 2-20 +(1-6 1—29k + 1-6 & 1-0%H
¢ 2<—dg ¢ (I=0)s "k S s
2—20k E d//[ 2-20 1—9k dkl 2-20 1 0 1—23k
—¢ Rl = 5e¢ +¢ 7k, P + (1 =0 7k m,
_ du 5 - dky ,_ _
+ 1 9k ) G e 2 20+ 1 Hk 2 20+ 1—-9 1 29k
(g 20< dgg ¢ Tk, —dgc ( )$ 1
1-6 d 2-20 dkl 1-20 2-207, yx d” 2-20
— 0L R B = o
¢ dc 4 dc ( )S 1) —¢ 21y dgg
dk
+g1—9k2< dgl g2—26‘ + (1 _ 0)g1_29k1>)>m2,

BHRF(ml) =<k1d2g1_9 +g1‘9%(g2‘29k1k2) _ g2‘29d2k1>m1

_ _ d
+ (_g2 29d2k2+k2d2g1 0 _ 1 6 (gl 49k )2>m2’
D,RT(m,) =<k1d3g1“’ + gl“’d%(ugl“’kz) - §2_29d3k1>m1
<k2d3g1—0 2— 20d3k2 —(ﬂk1§1 9))

e Recursion functions of I'(t),"(m,),I"(m,) of timelike 7m,-magnetic curves are pre-
sented

RI(t) = = N(t x D,I'(t))

dk,
=I)9‘< —¢1-0g, < T2 2220 4 12201 _ gy, )
dy dk, _ dy ,_
+k g2 —20 > <dg 2720 4 (1 - 0)¢! 29k2>m1__dggl 9m2,

RU(m;) ==N(txDyl'(m,)) = dgt + yky¢'~"m, + yk,¢'m,,
RT(m,) == N(txD,I'(m,)) = dyt+ (¢ ’ky)*m, +¢* 2’k km,.

F-W conformable derivative for RT'(t), RT'(m, ), RT(m, ) recursion functions are given
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~ dk d
DyRT(t) = ( (—g“% (gz‘”d—; + (=0 + D" ky) + kyg IZ)

+klg1—0<‘;_kgzg2—20 +(1— 0)gl_29k2) _kzgz—zej_z

— <g2—29‘jl_kgl +(1- 0)g1‘29k2> +g3—39k2‘di_7g’)t

+ <g1_9kllz<—gl_‘9kl <g2—2a‘ji_1;2 +(1— 9)g1_29k2) + kzgz—zej_g>
+g1—9%(‘2_kgzgz—2e +a —9)g1_29k2> _ g2—29kllz (_gl—akl <g2—29%
172001 O)kz) +k2g2—2ej_g>>ml + <g1‘”k212 (—gl_gkl (&—29%
12 - 0)k2) +k2g2_203—2) _ g1—9%<3_2g1—9>
—ngzekzlg(—gl’akl (%ngze 4120 = 6)k2> i gZJHZ_Z 2>>m2,

=~ - o d - -
DeRF(ml) =(k1d6§1 ‘+g! H%O’kzgl H-¢? 20"1"’6)‘“1

+ <k2d6€1_9 + QI_H%(}’kﬂl_e) - k2d6g2_29>m2’
DyRT(m,) = (k1d7g“9 + g"gd%(c""kz)z—gz‘z"d7k1 >m1

1-0 d_

dg (gZ—Zle kz) _ d7k2g2_26) m,.

+ <k2d7g“9 +¢
Numerically the effects of conformable axial heat conduction manipulation of fluids at the
conformable microscale, typically in channels or chambers with dimensions on the order of
solid micrometers with simultaneously modeling laminar flow for RI'(t), Rl“(m1 ), RT (mz)
Figs. 1, 2 and 3.

5 Conclusions

In this section, magnetic timelike curves are examined using Bishop model in Minkowski
space. First, the conformable derivatives of I'(t), I'(m, ), I'(m, ) Lorentz force are calcu-
lated for these curves. Furthermore, we have computed normalizing and recursion oper-
ators of magnetic vector fields according to Bishop model. Finally, we have determined
F-W conformable derivatives of normalizing and recursion operators.
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Fig. 1 Electromagnetic RI'(t )
model with conformable axial
heat density

Fig. 2 Electromagnetic RF(m 1)
model with conformable axial
heat density

7,
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Fig. 3 Electromagnetic RF(m 2)
model with conformable axial
heat density
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