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Abstract

In this paper, we investigate spacelike magnetic curves according to Bishop frame. Firstly,
we present conformable derivatives of Lorentz magnetic fields of these magnetic curves.
Moreover, we calculate the conformable derivatives of the normalization and recursional
electromagnetic vector fields. Finally, we give conformable energies of normalization and
recursional electromagnetic fields related to spacelike magnetic curves.
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1 Introduction

Optical applications of differential fractional approaches have been used for defining elec-
tric and magnetic phases in electromagnetic structures. These approaches generally are
used to define the magnetic flux frequency circulations within the structures. Electromag-
netic vector fields are presented by model and work of electromagnetic flow with fractional
differential structures (de Andrade 2006; Maluf and Faria 2008; Korpinar and Korpinar
2021a, b; Korpinar et al. 2021a, b).

Associated curves bring important geometric definitions to fields of differential geom-
etry, physics, and mathematics in explanation of the behavior of curves and surfaces and in
work of particle motion in ordinary space. Also, concepts such as magnetic curves, Ber-
trand curves, spherical curves, and involute-evolute curve pairs have been widely investi-
gated in fields of differential geometry (do Carmo 1976; Bishop 1975; Bukcu and Karacan
2008; Biikcii and Karacan 2009a; Karacan and Bukcu 2007a; Biikcii and Karacan 2009b;
Karacan and Bukcu 2007b, 2008; Maluf and Faria 2008; Korpinar et al. 2021c).
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There is no concrete calculation of entropy and energy in Minkowski spacetime in lit-
erature research. Diverse efforts have been made to define the energy using local-quasi
concepts. But definitions of energy don’t match with each other all time and they are not
suitable to spaces of anti de Sitter and de Sitter type (Hayward 1994; Martinez 1994; Epp
2000). It can be started with using local method to make any advancement on the notion
of energy in this spacetime. Therefore, it can be said that one of most effective ways to
achieve this method is to use geometric properties of particle moving in Minkowski spa-
cetime. Moreover, it is examined that calculation of energy of a specific particle in many
spacetimes has various applications (Korpinar 2014; Korpinar and Turhan 2015; Korpi-
nar 2018; Korpinar and Demirkol 2017). Geometrical energy examined its ordinary optical
geometric propriety for instances of geometrical physics. Also, diverse methods of geomet-
ric phases of energy and fractional magnetic flux for physical energy areas are presented
and are computed F-W derivative on Sf by authors (Korpinar and Demirkol 2018; Korpi-
nar 2022).

This work is organized as follows. Firstly, we have given basic definitions of Bishop
frame equations for different type of spacelike magnetic curves in space. Then, we have
presented a geometrical analysis of conformable energy for electromagnetic vector fields.
In the following section, we have computed the conformable derivatives of the normali-
zation and recursional electromagnetic vector fields. Finally, we have given conformable
energies of normalization and recursional electromagnetic fields related to spacelike mag-
netic curves.

2 Preliminaries

Let 6 : I — [ be unit speed magnetic curve. Thus, conformable derivatives according to
{t,n;,n,} Bishop frame are as
Vst =v'"kn, +v'"k,n,,

Ven =—v'"%k e, t, (1

Vyn, =— vl_"kzenzt.
Here the vector product is as follows

gt =n;xny, ¢, n; = n,Xt, ¢, My =t Xn;.

and where is ex = g(X, X).

@Let B spacelike magnetic curves according to Bishop frame. Thus, Lorentz equations
of magnetic fields are given as

Vst =I(t) = GXxt,
Vgm =I(n;) = Gxn,, )
Vg, =I1(n,) = Gxn,.
The first equation is named t — spacelike magnetic curve; the second equation is named

n, — spacelike magnetic curve; the third equation is named n, — spacelike magnetic curve.
@Lorentz magnetic fields of t — spacelike magnetic curve are given as
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I(t) = v!=°k;n; +v!=°k,n 5,

M(n,) = —v!~%k, €, t+ pEy, 1y,

i(ny) = —v'~°kye, t—pe, Ny, 3)
G =pt—v'""kye, 0y + V' "kje, My,

where p = g(H(nl), n,) is conformable differential potential.
@Lorentz magnetic fields of n, — spacelike magnetic curve are presented as

T1(t) =v1_"k1€nln1 + €, Uy,
M(n) =—v'""k e, t,
H(nz) =— ut,

1—
G =—un +v ke, n,,

where u = g(Il(t), n,) is conformable differential potential.
¢ Lorentz magnetic fields of n, — spacelike magnetic curve are obtained as

TI(t) =ye, 0y + V' ke, My,
M(n,) =—7t,
M(n,) =—v'""ke, t,

_ 1-0
G=-v kzenzn1+yn2,

where y = g(II(t), n,) is conformable differential potential.

3 Conformable normalization and recursional functions of spacelike
magnetic curves

Let{t, n,,n, } be the Bishop frame, and conformable derivative system is

1- 1-
D t=v"°kn; +v "%k,n,,
D,n; =—v'"%ke, t,

_ 1-0
Doy == v "%kye, t.

Here y = det (5,t,V,t).
Normalization operator of V = gyt + a;n; + a,n, is

NV = I;’(alenlklvl_‘7 + azenzkzvl_")t +an; +a,n,.
Recursional operators RV and RV are
RV = -N(tx D,V),
and
RV = -N(tx D,RV).

&The Lorentz magnetic fields of t — spacelike magnetic curve are obtained as
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(t) = v'=°k;n; +v!=Ck,n ,,

(n)) = —v!=%k, €, t+ pey 0y,

(ny) = —v'~"kye, t—pe, N, @
G =pt—v'"kye, 0y + v "kje, My

Conformable derivatives of t — spacelike magnetic curve Lorentz magnetic fields are

D,TI(t) = — (V' k)€, + (V' 77hy) €, )t

-c d -o —o d -0
+! E(V] kon, +v! a’_v(V1 ky)n,,

D,I(n) =- (vl_"%(enlvl_"kl) + v k)t

— €y, 0'7%%k,)* n, + (vl_”%(penz) — €y, V72 k k),
D,I1(n,) =(—v1—”di’v(en2v1—"k2) + pv! k)t
- (v2_2"k1k26n2 + vl_"%(pelll n; — snz(vl_"kz)znz,

o

_.dp _ o d _
D,G = ”%t+(pv] k= ! "E(enzv1 “ky))n,
—o —o d —c
+(pv' "k + ! E(v1 ky€q My

Normalization of these spacelike curves of Lorentz forces are
NII(t) =L (e, (kyv'77) + €, (kv 7))t
+v!"°kn; +v!"°k,n,,
NIT(n,) =L (pk,v' ")t + pe, sy,
NIT(n,) = — K (pk;v'"")t—pe, m,,
NG =cot—v1_"k2€n2n1 +v17%, €n,

where ¢ is constant of normalized function.
Thus, we get

D,TI(t) = — (V'K Y en, + (V' hy) eyt
—~d i —~d i
+v! E(V] kpmy +v! E(V] ky)n,,
—~d - -
D,TI(n;) = = (077 = (e, v 77k) + v Tkt
_ o d _
— €, k) ny + (! ”E(penz) —€n, V2 ke ey )y,
—~d - -
D, (ny) =(—v' E(e,,zv‘ ky) + pv! k)t
2 —~d -
- Pk ke, + 0! = (oen my — €, (V' k) my,
—dp - —wd -
D,G =v! ot + (' "k = ! d—v(enzvl k),

- < d 1
+ (P! "k + ! E(VI kle,.l))nzs

and we have
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d

-0 —0 -0 d —0
t x D II(t) = —v' a(v‘ ky)eg | + V! E(Vl ky)€q, s,

s d 26 -
txD,M(n,) = -0 T (pen,) = €,V Tk ke My — €, (v k) e, My,
_ _ o d
tx D, T1(n;) = e, (V' hy)en, 1y + (P kikoty, + 777 2 (0 e, s,
—c —c d —0 —0 —0 d —c
txD,G = —(pv' "k, + ' a(v' kyea Oy + (pv' =7k — v! 5(e,,zvl ky))n,,

moreover, we have

N(tx D,II(t)) =I*(—*"*k, di(vl—”kz)
v
—20 d —c —0 d —0
+1772 kza(vl k)t —v! 5(vl ky)e, M,

od, -
+! "a(vl “ky)én, s,

N(txD,I(n,)) =— Ii(k,(vl_"%(penz)

— €0 V' ki k) + v T ke Ot — (VI_G%(penz)
= €n, vz_z”klkz)enlnl = €n, (vl_”kl)zenznZ,
N(tx D,II(n,)) =107k ky e,
—0 —20 —0 d
+ V' k(P k kg, + V! < (pea

1-67 y2 2-2
=6, (v k) e My + (VT 0k kg,

o d
+v! "E(penl))enzn%

N(tx D,G) =IZ(—v' "k, (pv' ™k,
d

+ vl_"a(vl_"klenl )+ vl_“kzenz(,()vl_“k1
o d - ~d -
—! "E(enzvl "kz)))t—(vl GE(VI "klen1

—c -0 —o’d -0
+ v k), + (pv' "k — V! a(e,,zvl k,))m,.

Recursional operators of T1(t), H(n1 ), H(nz) and G magnetic fields are
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d

RIN(t) = — N(t x D,II(t)) = —1%(—v*"*°k, d_(vl_,,kz)
%
v, Lo e L i-og e
dv dv 1
od i
—! "E(Vl “ky)en, My,

o d
RII(n;) == N(txD,I(n,)) = Lk ' - (en,)
_ _ o d
— €0 V' ki k) + 0 T ke Ot (V! 7 (oen,)
= €p, vz_z"klkz)en]nl + (vl_”kl)zen] €n, ),
RII(ny) = - N(tx D,II(n,)) = —I207 7k by e,
—c —20 —0 d
+ V' k(P Tk ke 40! - (et
+ €n, (vl_"kz)zenlnl - (\/2_2"k1k2€n2
o d
+v! "E(penl))enznz,
RG =—N(txD,G) = -I(—v' "k, (' ~°k,

—o‘d —0 —0 —o‘d —0
+! a(vl kiea)) +v' " kyen (— V! E(e,,zv‘ k,)

-0 -o —o d -0
+ pv! k)t + (pv! ky + vl a(v1 klenl))n1

o

. o d s
— (pv' "%k, = ! E(e,,zvl k,))m,.

@& The Lorentz magnetic fields of n; — spacelike magnetic curve are
TI(t) =v'~"k;€ 5 0y + €, uny,
M(n)) =—v'"k e, t,
H(nz) =— ut,
G=-pun + vl_”klenlnz.

Conformable derivatives of magnetic fields are
D,TI(t) = — (V' ~ky &, )" + wv' k)t

wd 1. - d
+! E(VI kienm; + v! 5(€nzﬂ)n2,
DGH(nl) =— vl_"%(vl_”klenl)t

- vz’zaklzenln 1— v2’26k1k2€n2n2,

du

dv

D,G =(uey k, Vi~ kiky€q, €y, V20t
l1-c d”

l—o‘d 1-c
— v %—n, +v *—(ke, v n,.
dv ! dv(l"‘ n;

D,II(ny) == v'="—=t—pkv' = — ' ~"kym,,
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Normalizations of Lorentz fields are
NII(t) =I¢ ((k;v' ™)

+ ﬂvl_”kz)t
+ 17k, €, 1| €y, Uy,

NII(n, ) =c,t,

NII(n,) =c,t,

NG :Ii(—uenlklvl_"

+ 1/2_2"k1k2€111 €, )t
—un; + vl_"klenlnz,

where ¢, ¢, are constants of normalized function.
Also, we have

n; )€n2 n,

tx D_II(t) = — vl_”%(enzy)enlnl + vl_”%(vl_”kle
tx D,II(n)) =%k kye, €, 1 =V ki€, €, 0y,
tx D,II(n,) =pv' ~kyep my — pkyv' "7, my,
txD,G=— vl_"%(klenlvl_")enln1 - vl_"—l‘je n,,

and

a —20 d —20 d -0
N(tx D,II(t)) =I¢(—k; >~ a(enzﬂ)+k2v2 2 E(v1 ke Nt

1o d -6 d , 1-
-V "a(enzy)enln1+v GE(V k1 €q,)€n, My,

N(tx D,I(n,)) =I‘;(\12_2"kf/’<2€n2 - vz_z‘rk%kzenl)t
+ vz_z"klkzenzenlnl - \)2_2"kf€n1 €n, 1,

N(t X DGH(nz)) =c3t + uvl_"kzenlnl - ﬂklvl_"enznz,

25 d s 26, AU
N(txD,G) =I(=kp*™? E(kle,,lvl ) =2 koot
—c d —c —c d//l
—! 3("1 enlvl )€, My — v - 2

where is ¢; recursion function.
Recursional I(t), I1(n, ), I1(n, ), G magnetic fields are as following
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a s d e d s
RII(t) = — N(t x D,II(t)) = —1%(—k,v*2 5@“2”) + ky? 72 E(vl ke Mt

- d , 1-
T ki e

s d
+v! a(enzy)enln1 -V
RI(n;) =-N(txD,II(n,)) = - 1207 kikye, — V2> kikye )t
- vz_z"klkzenzenlnl + vz_z"kfenlenznz,
RII(ny) = = N(tx D,II(n,)) = c5t — uv' hye, My + pkyv' ¢, my,
—20 d —c —20 dﬂ
RG =-N(txD,G ) = =L (—k;»*"* d—v(klenlvl ) =22 kZE)t

) 1- -
+v ”E(klenlv 7)en, My +V "Eenznr

&The Lorentz magnetic fields of n, — spacelike magnetic curve are
(t) =ye, ny + vl_"kzenznz,
M(n,) =—rt,
M(n,) =— vl“’kzenzt,
G=- vl“’kzenznlﬂxnz.
Conformable derivatives of Lorentz forces are
D,II(t) = — (V' ky)* + yv! =%kt
o d wd, 1
VI (e g+ VS 0 k6,

dy

D,I(n,) =— vl_"Et—yklvl_"n1 — ykyv'™%n,,
DGH(nZ) =— vl_"%(vl_”l@enz)t

2—20 2-20612
— VT kyk €y, My —VvITOk 6, My,
—(22 1-
D,G =(v""" e, €5,k 1k, — vkye, vt

1-o d 1-o 1-o d}/
—v T — (v kyey, )0y +v Enz.

dv
Normalizations of Lorentz fields are
NII(t) =L (rk,v' =7 + (kpv' 7))t
+ 76y + vl_"k2€nzn2,
NII(n,) =c,t,
NII(n,) =cst,
NG =I2(—v" ">k  kyep €,

+ vl_”yenzkz)t — vl_”kzen2n1+yn2,

where ¢, ¢ are constants of normalized function. Then, we get
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d

—c —c —c d
t x D TI(t) = — ' 5(‘)1 kyen,)eqmy + V! E(yenl)enznz,

tx D,II(n;) =ykyv' e, m; — vk v' e, my,
tx D,II(n,) =" *k5€, €, 1y — V' kokymy,

dy d
=X _ & l-0c
txD, G =v En M~V (v'"kye

dv n, )€n2 n,,

and

a 26 d 10 —2 d
N(tx D,II(t)) =1 (—k,v*~> E(Vl kyen,) + ky* et
d

l1-c 1-c
-y 5(‘} ky€q,)eq My + v

N (t X D(,I'I(n1 )) =c6t+;/kal*"enln1 — vk, vlf"enznz,

N(t X DGH(n2)) =c7t+11272”k§enz€nln1 — v kykm,,

1-0

d
a(yenl )e n, nza

dy 5 5, er d 1
N(tXD()‘G) =I‘;($V2 2 kl . kZE(VI k2€n2))t
{3 d —0
+v! —Ve n, —v E(V1 ky€y, )€n, My,

where c¢, ¢; are constants of normalized potential.
Recursional operators of I(t), I1(n, ), IT(n, ), G magnetic fields are

a —20 d —c
RII(t) = — N(t x D,II(t)) = =14 (—k,v*2 5(vl ky€n,)

+ k2vz*2‘7i(yen Nt + vlf"i(vlf”kzen )e, Ny — vl*"i(yen e, Ny,
dv 1 dv 27 dv 1772

RI(n;) == N(txD,II(n;)) = cst—rkv' ¢, ny +7k;v' "¢, my,
RI(ny) == N(tx D,TI(ny)) = c,t=v"" k3¢, € 1y +V "7 kykim,,

dy 5 26, d g
RG =— N(tngG) = _IZ(EVZ 26k1 —? 26k25(vl szenz))t
—ody od i
+! "Eenl n, +v' "E(vl 7ky€p,)€p, M.

4 Conformable energies of spacelike magnetic curves
In this section, we compute the conformable energy characterized by Sasaki metric of nor-
malization and recursion operator of spacelike magnetic curves according to Bishop frame.

Let be Riemann manifolds (M, p) and (s, #) magnetic energy of differentiable map
q : (M, p) — (s, h). Sasaki metric energy is characterized as the following

B =3 [ 3 Hdato,). daw ©

Here {p,} is base of ordinary space and v is canonical type in M.
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4.1 Conformable energy of normalized electromagnetic fields

In this part, the conformable energy of normalized I1(t),II(n,),II(n,) and G electro-
magnetic fields are calculated. Also, geometrical and physical characterizations for
energies of normalization operator of these electromagnetic fields are presented.

& The energy of normalized H(t),H(nl),H(nz),G magnetic  fields for
t — spacelike magnetic curve are presented as following

—c a —c —c _o-d —
D,NII(t) =(v' kL (e, (kyv' ) + €, (kpv' 7)) + 0! a(v‘ °k,)n,

- - - d, 1.
+ (VUL (6, (k' 7O + €y (kpv' 7)) + 0! E(v' ky))n,,
D NII(ny) =k v' =1 (pkyv' =)0y + (kyv' ™12 (pkyv' %) + vl_"di(penz))nz,
%
—0 -0 -0 d -0 -0
D NII(n,) = — (' =7k 1 (pkyv' =) + V! - (penmy — kv =1 (pkv' ")y,
D NG _( l—o’k _ l—o’i( l—ak ))n +( I—O'k + l—o’i( I—O'k ))n
- =&V 1~V o v 26n,))My T (CoV 2TV o \¢ 1€n, )My,
and we have conformable energy
E(NII(t)) :%1‘; (1 + €, (V' 7k L (e, (kv 700 + € (kov' ™)) + v'_"%(vl‘“kl))z
+ €, VI (e, (k') + €, (k' TO)?) + vl—”di(v'-”kz))z),
2 o 1 2 v
E(NII(n,)) :%1 G+ €, (kv "L (pkyv'=0))7 + € (kpv' = L (phyv' %) + vl_”%(penz))z),
1

a -0 a -0 -0 d —oya -0
E(NTI(n,)) =1 5(1+ e, (17 h o (kyv'=") + 9177 2 (peg ) + e, (ko =T (pky v =))P),

1 a -0 -0 d —c -0 —c d —c
E(NG) =211 + €q,(cov' k) — V! E(v‘ ky€n)))* + €, (cov' ks + V! E(v‘ ky€n))%).

@& The energy of normalized TI(t), H(n1 ), H(nz), G magnetic fields for n, — spacelike mag-
netic curve are given as following

D NII(t) =(v' k12 ((kv' ™) + puv' ~"ky)
od g oy ya _
V0 e Iy + (0 kL (k')
d
1-c l-o
+uv k) +v E(an”))nb
D,NI(ny) =k;v'~"cin; + kv'~%cm,,
D,NII(n,) =kv'~c,ny + kyv' "¢,y
D,NG =(v' "k Ik kye, €,
—0 —0 d/d —c a -0
— peg kv 77) = ! o+ kI (— pe !

2-2 1—e d , 1-
+ VT ke, €n) +V GE(V Tky€p,))ny,

and we obtain conformable energy
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1 a —0c a -0 -0 -0 d -0
[E(NH(t)):EIU(1+(v1 kL (' =) 4+ v ~ky) + 0! E(VI ky€n))*

—0 a -0 —c —o'd
+ 0L (U v+ vt Thy) + 0T (e, 1),

E(NII(n,) :%I S+ €, (kv ™)) + € (kv ™)),

g Y .
E(NII(n,)) =51 2(1 + €, (k! &) + €y, (kyv' 7)),

d
ENG) = 11201 + ¢ 017k K iy kv 47k ey €,,) — v 2

+ e, (V' N (e k' T+ Tk kyey €q) + vl—f’di(vl—“klenl))z).

@& The energy of normalized TI(t), H(nl ), H(nZ), G magnetic fields for n, — spacelike mag-
netic curve are presented as following

D NII(t) =(v' 7k 12 (v kv =7 + (kyv' ~0))
- d —o} ya -
+v! "E(yenl))nl + kL (rkyv' 0
d
1-0y2 -0 l-c
+ (kv "))+ a(v ky€n, )y,
D NII(ny) =k;v'~c,n; + kv %cym,,
D,NII(n,) =k;v'~®csny + kyv'°csn,,
D,NG =(v' "k (= k ke, 6,
—c —c d —c
+! Yén,ky) — V! E(Vl kyep, ),
+ (kI (v Tk ke, €

1-0 d}/

+ v'_"yenzkz) +v -

n,,
and we obtain conformable energy
E(NTI(0) =3 1201 + 6, (01K T2k 172 o (! =2 P) 017 4L (1, )2
0, 1T T (K V177 + (') + v'_”%(vl_“kzenz))z),
E(NII(n,)) =%1 S+ e (kv ™0y + €, (kv ™)),
E(NII(n,)) =%I a1+ ey, (k' %cs)? + e,,z(kzvl“’cg)z),
E(NG) :%I; (1 + € O 7k IS (= k ke €0 + V! 776 Ky)

d

- - - - - —sdy
! UE(VI 5k2€n2))2 + enz(v1 GkQIZ_(—VZ 2”k1k2€n2€n1 + ! 7Y€ k) + vImr =Ly,

4.2 Conformable energy of recursional electromagnetic fields

In this part, the conformable energy of recursional II(t), H(n 1), H(nz) and G electromag-
netic fields are computed.
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834 Pagel120f17 T. Kérpinar et al.

@& The energy of recursional TI(t), l'[(n, ), l'I(n2 ) , G magnetic fields for t — spacelike mag-
netic curve are given as following

_ ey d ey d 1
D, RII(t) = (=v' 7k I (—? 2“klE(vl ky) +1? Z“kza(vl k)

~d 1o d 1 —op i (220 L -0
+VIT 0 0y )e, Dy + (- kzla(—vzzkla(v] k)

dv dv
22, @4 10 1o d 1cd 10
+v sz(v k) —v E(V E(V k])en2 Hn,,

D,RI(n,) = (k,vl’“li(kl(vl’“%(penz) — €y, VI kky) + v3’3”k2kfe“1

e Lo L e, ) — e P2k, + (T 01 L e,

— eV kiky) + VT lokie, ) + 0! 70 %((Vl_"kl)zenl €, )M,

D,RII(ny) = — 7k IOk ky 6, + V' k(P ke, + VIO %(penl))
v %(enz(vl"“kz)zenl))nl — (' LTk Ky ey, + VI Tk (P k ke,

+ v'_"%(penl)) + vl—"dilv((vz-%klkzenl + v‘-"di';(pen e, )y,

D,RG = (vl’”klIi(—vl’”kle“l(pvl"’k2 +yle %(V"”k,e“1 ))+vl”’kze“2 (pvl"’kI
v e k) L ik 4 v Lk e, o,

+ (vl"’kzl‘“,(—vl"’kl €n, (pv'~ky + V170 %(Vl"rklen1 ))+vl"’kzenz (pv' =k,

d

_ Vl—n‘_(€

- ~d, i o d s
= n,Vl ky)—v! E(WI ky —v! E(Enzvl kp))ny,

moreover, we have conformable energy

1 oy qag_2-20;, 4 1o 25, d 1
[E(RH(t)):EIU(1+€“1(—v1 k,IJ(—vzzklE(vl k2)+v22k2E(vl k)

od e d i - 20, d 1
+v! f’d—v(v‘ ”E(vl k) ) + €n, (V' Tk IA(— Z”kla(v‘ ky)
20, d (1o ~d 1-od i
+v272 kza(vl k) — ! 5(v‘ E(vl k)eny ),

1 1 - —~d 2
E(RII(n,)) =3 La + ey (kv L (ky (' ﬁ(penz)—enlvz 27k ky)
+v3 73k, ke +v‘*"i(v‘*"i(pe ) = €a VV20k ky)) + € ((kzvl’“I”(kl(vl’“i(pe )
1 dv dv" ™M " ° dv'" ™
26 30 wd s
= €n ki) + VT ke ) V1T 2 (017 e €0y))),
E(RI(n,)) =% (1L + 6, 'k 0Pk Ky % + 'k (P 7k ke
—~d —~d - —opa 330
+v! E(penl))+v1 a(enz(vl kz)zenl)2+€nz(¢k2vl Iu(v3 3 klkzzenz
+v1_"k2(v2_2"k1kze +vl_"i(pe ))+v1_"i((v2_2"klkze +vl_"i(pe Nen )2
"2 v ™M dv "2 dv M1
E(RG) =%IZ(1 + €, (v'_"k]IZ(—vl_"klenl (pvl_"kz + v'_"di(\/'_”klen1 )
A%
- - —~d - ~d i —~d 1
VI kg (o' hy = V17 (6, YTk VT S (o 010 (01 k€ )))
P - —~d i - -
+ e, Ol L (V! ke (0! hy V! E(v‘ ki) + V' kyen, (0 ks
o d s wd s ~d -
—! E(Sﬂzvl kz))—vl E(pv' ky —! E(eﬂzvl kz)))z).

@& The energy of recursional T1(t), H(nl ), H(nz), G magnetic fields for n, — spacelike mag-
netic curve are presented as following
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-0 a —20 d —20 d —0
D,RII(t) = (—v' =k I (=k ™2 a(e,,2;4)+k2v2 2 E(vl kyen,))

—c d — d -0 a —20 d -
+yI77 (! (a6 m; + (V' Tk (= 2k — (V!0 ky)
v dv

dv
+ vz’z"kz%(vl’”kl)) - VI*G%(VI*”%(v‘*"klenl)enz))nz,
D,RI(n,) = (vl_"%(v2_2"k1kzenz€nl I O e, ke, N,
T (ko e, — VR e, ) + vl_”div(v2_2"kf€nl -

—c —c d -0 -0 -0 d -0
D,RII(n,y) = (W' ~k;c; —v! E(yvl kyen DMy + (V' kycy + V! E(uklv1 €n, )My,

- 26 d —c —20 du .y d —c
D,RG = (—v' "k I (—k; 1?2 E(klenlvl ) —v*72 kZEHV] a(vl E(klenlvl m,
-0y Y@ —20 d - -2 d# - d —c d”
+ (V' "l I (kv E(klenlvl )=V, E) +v! E(Vl Eenz))nz’

moreover, we have conformable energy
E(RII(t)) —11”(1 +e, (=K, I (—k vH"i(e )
=3 n, 17K v n, 1

e d s od s d
+ kyv* 72 E(v1 ky€n)) + V' 70— (! E(enzu)enl))l

dv
+ e (kI (v 2k L1k 22 L i)
2 ° dv dv
od 1o d 1,
- vl E(vl a(vl kl €nl)€n2))2),

E(RII(n,)) =% L1+ 6, (kv LAk k€,

- vz_zaklzkzenl) + vl_"%(\/Z_Z‘Tklkzenzen1 ))?

+ €y (—kpv' NPk ke, — VT k6 )
1-0 d

2-262 2
+v E(V ky€n, €n,))0);

1 o —~d 1
E(RII(n,)) =5 K1+ 6, (V' ke = v! a(,wl ky€n,)?
d

- ~d -
+ 6, (V7T (k6 V)Y,

1 a —0 a —20 d -0
E(RG) =§Ia(l+enl(—v1 ke (=2 5(klenlv‘ )

du d d
2—2c0 l-o 1-0 1-06\\\2
VT dv )+ dv v dv (kiéa, "))

+ €, (—v' kI (—k, vz_z"i(kl e V')
2 [ dv 1

d d
_ﬂ)_l_v]—ai(vl—o'_ﬂ

220
— k
v 2 dv dv dv

en)).

& The energy of recursional I1(t), I'I(nl ), H(nz), G magnetic fields for n, — spacelike mag-
netic curve are given as following
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D, RII(t) =(—v' "7k 1 (—k;v* 7> —5 ko)
%
. d —c d —c d -0
+ k2V2 2 _dv (}’€n1 ) + vl 5(111 5(111 k2€n2)€n1))n1

oy ya 26 d 1 —2 d
+ (kI (kP 0 he,) + oV T 2 (rey,)
wd 15d, 15d
1 —(v1 —V(v1 —(7/6,,1)6“2))“2,
DO_RH(HI) ( o-klcﬁ - V _(ykZV enl))nl
+ (' kycq + vl_"a(yklv 7€y,
D,RII(ny) ="~k c7 = Vl_gdi(vz_zgkgenzenl))nl
v
+ (' kycq + vl_“di(vz_zgkzkl)nz,
v
c d c —z0 d -c
D RG _( Vl klla(dy 2 2, k 2 2, kz_(vl k2€n2))
d
L (e e om o+ (T

dv

—<0 -0 -0 d —c —-o
—?72 kZE(VI ky€n,)) +yr = ! E(VI ky€q,)€n, )My,

dv

and we obtain conformable energy

1 a -0 a —20 d —0
[E(RH(t)):EIG(He,,I(—vl ke e (=2 E(v‘ ky€n,)

d 1-6 d
_— + —_—
dv (v )+ dv

—0 a —20 d —0 —20 d
+€nz(_vl kzlg(—klv2 2 a(v1 k2€n2)+k2v2 2 E(yenl))

2—20

wd s
+ kyv o' E(Vl ky€n,)€n))

e Lte Lte e, e, )P

E(RII(n,)) —5 (1 +e, (v1 kyce — V' "—(yk2v e, )

1
+ €, 'Ckycq + vl_"a(yklv _"enz)z),
1 -0 —0 d —20
E(RI(n,)) =3 (1 + e, V'~ kjc; — V! a(v2 k3 €n,€n,))
+ €n, 0k + vl_"di(vz_z"kzkl)z),
%
a o a d}/ Lo} o d —0
E(RG) —I 21+ 6, (="K T e V2 ky — 22 sz(vl ky€p,))

od  1odY oy qa W 22
—! 0 - e,,l)))2+e,,2(—v1 kzlg(Ev2 2k,
d

—20 d —c —c
-2 k25(v kzsnz))+vl o

The application of recursional I1(t), I1(n, ), I1(n, ) enegies of the system can be evaluated
with different volume fractions for different conformable permeability. The evaluation of

wd s
o! 5(v‘ ky€n,)€n,)7).
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Fig. 1 Recursionalll(t) energy
with conformable permeability

energy is based in heat conformable transfer and potential of friction with viscosity and
thermal conformable I1(t), I1(n, ), T1(n, ) conductivity in Figs. 1, 2 and 3.

5 Conclusions

In this paper, we have investigated spacelike magnetic curves according to Bishop frame.
Firstly, we have presented conformable derivatives of Lorentz magnetic fields of these
magnetic curves. Moreover, we have calculated the conformable derivatives of the nor-
malization and recursional electromagnetic vector fields. Finally, we obtain conformable
energy of the normalization and recursional operators for these electromagnetic fields asso-
ciated with Bishop frame.

Fig.2 Recursionalll(n, ) energy
with conformable permeability
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Fig.3 RecursionalH(nz) energy
with conformable permeability
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