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Abstract

This paper investigates the Teleparallel Robertson-Walker (TRW) F(T) gravity solutions for a cosmolog-
ical electromagnetic source. We use the TRW F(T) gravity field equations (FEs) for each k-parameter
value case and the relevant electromagnetic equivalent of equation of state (EoS) to find the new
teleparallel F(T) solutions. For flat k = 0 cosmological case, we find analytical solutions valid for any
scale factor. For curved k = £1 cosmological cases, we find new exact and far future approximated
teleparallel F(T) solutions for slow, linear, fast and very fast universe expansion cases summarizing by
usual and special functions. All the new solutions will be relevant for future cosmological applications
implying any electromagnetic source processes.

Keywords: Teleparallel Robertson-Walker spacetime; electromagnetic sources; teleparallel F(T)-type
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1. Introduction

The teleparallel F(T) gravity is a frame-based alternative theory to general relativity (GR) defined
in terms of a coframe/spin-connection pair (h”~w?, . pair) [1-7]. The two last quantities define the
torsion tensor T and torsion scalar T. We remind that GR is defined by the metric g, and the
spacetime curvatures R‘wa, Ry and R. We can determine the symmetries for any independent
coframe/spin-connection pairs, and then spacetime curvature and torsion are defined as geometric
objects [4-9]. Any geometry described by a such pair whose curvature and non-metricity are zero
(R%, w =0 and Qv = 0 conditions) is a teleparallel gauge-invariant geometry (for any gauge metric
Sap)- The fundamental pairs must satisfy two Lie derivative-based relations and we use the Cartan—
Karlhede algorithm to solve the two fundamental equations for any teleparallel geometry. For a pure
teleparallel F(T) gravity spin-connection solution, we solve the null Riemann curvature condition
leading to a Lorentz transformation-based definition of w”, . There is a direct equivalent to GR in
teleparallel gravity: the teleparallel equivalent to GR (TEGR) generalizing to the teleparallel F(T)-
type gravity [7,9-12]. All these considerations are also adapted for the new general relativity (NGR)
(refs. [13-15] and refs. therein), the symmetric teleparallel F(Q)-type gravity (refs. [16-19] and refs.
therein) and some extended theories like F(T, Q)-type, F(R, Q)-type, F(R, T)-type, and several other
ones (refs. [20-29] and refs. therein). Therefore we will restrict the current study to the teleparallel
F(T) gravity framework.

There are a huge number of research papers on spherically symmetric spacetime solutions in
teleparallel F(T) gravity using a number of approaches, energy-momentum sources and made for
various purposes [30-56]. There are a special class of teleparallel spacetime which the field equations
(FEs) are purely symmetric: the teleparallel Robertson-Walker (TRW) spacetime [55-58]. The TRW
spacetime is defined in terms of the k-parameter where k = 0 is a flat cosmological spacetime, k = +1
are respectively positive and negative space cosmological curvature [59-62]. A TRW geometry is
described by a G Lie algebra group, where the 4th to 6th Killing Vectors (KVs) are proper of this
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spacetime [56,57]. The main consequence of additional KVs is the trivial antisymmetric parts of FEs.
The TRW spacetime structure also exists for the teleparallel F(T, B) gravity extension [63-67]. We
found teleparallel F(T) and F(T, B) solutions for perfect fluid (PF) and scalar field (SF) sources. The SF-
based teleparallel F(T) and F(T, B) solutions are scalar potential independent and only SF dependent
[55,63]. There are also non-linear fluid teleparallel F(T) solutions for polytropic and Chaplygin fluids
leading to similar results [58]. But there are further possible sources of energy-momentum which
might lead to new teleparallel solutions in F(T)-type and some extensions. We can also add recent
papers on static radial-dependent, time-dependent and cosmological teleparallel F(T) and F(T, B)
types solutions suitable for universe and astrophysical models [48-52,55,56,63].

Hovever, for electromagnetic teleparallel solutions, there are a limited number of recent contri-
butions. There are some interesting papers on magnetic teleparallel BH solutions, especially from
G.G.L.Nashed [68-73]. These papers focus essentially on typical BH solutions and usual electromag-
netic situations by solving in TEGR and some primarily cases of teleparallel gravity at the astrophys-
ical scale. Therefore, there is no really direct papers using the TRW-based frame approach leading
electromagnetic-based cosmological teleparallel solutions using the coframe/spin-connection pair
approach. This last missing is the keypoint justifying new development to this way in cosmological
teleparallel F(T)-type gravity.

Ultimately we want to study in detail the electromagnetic TRW cosmological solutions with
the physical impacts. Therefore we need at the current stage to find the possible electromagnetic
source based teleparallel F(T) gravity solutions in a Robertson-Walker spacetime (TRW). We had
found the TRW geometry and solved the TRW FEs and conservation laws (CL) for PF and SF solutions
in teleparallel F(T) and F(T, B) gravities [55-58,63]. But we can do further and aim to solve for
electromagnetic teleparallel F(T') solutions as the most suitable next step of development. We will use
the same TRW geometry and FEs as defined in sections 2.1-2.2, adapt the CLs for electromagnetic field
in section 2.3, and then find the new teleparallel F(T) solutions and graphical comparisons in section
3. We will then discuss on the impacts of new teleparallel solutions in terms of electromagnetic fields
in section 4.1, and then make guidelines for experimental data based comparisons studies in section
4.2 before concluding in section 5.

2. Summary of Teleparallel Gravity and Field Equations
2.1. Teleparallel F(T)-Gravity Theory Field Equations and Torsional Quantities

The teleparallel F(T)-type gravity action integral with any gravitational source is [2,3,5,7,47-52,55,55,
58]:

h
SF(T) = / d4x [21( F(T) + LSource ’ (1)
where & is the coframe determinant, « is the coupling constant and Lg,,,,¢. is the gravitational source

term. We will apply the least-action principle on the eqn. (1) to find the symmetric and antisymmetric
parts of FEs as [47-52,55,58]:

KOy = Fr(T)Ga+Frr(T)S 5 ayT+%h[P(T)—TFT(T)], 2)
0 = FTT(T)s[agj]ayT, 3)

with G, the Einstein tensor, © ;) the energy-momentum, g, the gauge metric and « the coupling

constant. The torsion tensor T*,,,,, the torsion scalar T and the super-potential S,"" are defined as [5]:

pvr

T =0 h®y — 3y h'y + '’y B — "y 1, (4)
5, M :% (Ta A L T”;’) — " T 4, T, )
T :% TS (6)
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Eqn. (4) can be expressed in terms of the three irreducible parts of torsion tensor as:
2 1 d
Tape = g(tabc - tacb) - g(gach - gach) + €aped A @)
where,
b a 1 abed 1 1 1
Va :Tbar A% = 66 Tbcdr Labe = E(Tuhc + Tbac) - g(gcaVb +gcbVﬂ) + gVC' (8)

We usually solve in teleparallel F(T) gravity the eqns (2)—(3). Therefore in refs. [55-57], we showed
that eqn (3) is trivially satisfied despite a non-zero spin-connection, because the teleparallel geometry
is purely symmetric. Only the eqns (2) is non-trivial and will be explicitly solved in details.

2.2. Teleparallel Robertson-Walker Spacetime Geometry

Any frame-based geometry in teleparallel gravity on a frame bundle is defined by a coframe /spin-
connection pair and a field X. The geometry must satisfy the fundamental Lie Derivative-based
equations [5,6,55-58]:

Lx, =Ab, and Lxw®, =0, 9)

where w", _is the spin-connection in terms of the differential coframe , and A! is the linear isotropy
group component. In addition for a pure teleparallel F(T)-type gravity, we must also satisfy the null
Riemann curvature condition R? ; - = 0. For TRW spacetime geometries on an orthonormal frame, the
coframe/spin-connection pair h* u and w,y, solutions are [55-58] :

, , N\ 172 .
h*, =Diag|1,a(t) (1 —kr ) ,a(t)r, a(t)rsinf|, (10)
Wi =wi33 = wigg = Wi(t), wizs = —wyz = wagp = Wa(t),
V1—kr? cot(0)
W33 =Wy = Tl w344 = 2 (1)

where W; and W, are depending on k-parameter and defined by:
1. k=0W;=W,=0,
2. k=+1: Wy =0and Wy(t) = + Xk,

3. k=—1W(t) = i% and W, = 0.

For any W; and W,, we will obtain the same symmetric FEs set to solve for each subcases depending
on k-parameter. The eqns (10)—(11) were found by solving the eqns. (9) and Rf w = 0 condition as
defined in ref. [5]. These solutions were used in several TRW spacetime based works [55-58,63]. This
spacetime structure is still explanable by a G4 Lie algebra group. The TRW FEs are defined for each
k-parameter cases and will lead to additional new teleparallel F(T) solutions. The FEs defined by eqns.
(2)—(3) are still purely symmetric and valid on proper frames as showed in refs. [55-58]. The eqns. (3)
are trivially satisfied and we will solve the eqns. (2) for each k-parameter case.

2.3. Einstein-Maxwell Conservation Law Solutions and Energy Conditions
The canonical energy-momentum and its GR CLs are obtained from Lgg,c, term of eqn. (1) as
[3,7]:

U :1 0Lsource
h 6h7,

@, . = V(@) =0, (12)

o
where V), the covariant derivative and ©®"" the conserved energy-momentum tensor. The antisymmet-
ric and symmetric parts of @, are [47-52,55]:

Ouy =0, Oy = Tap, (13)
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where T, is the symmetric part of @*'. The eqn. (12) also imposes the symmetry of @"" and then eqns.
(13) condition. Eqn. (13) is valid only when the matter field interacts with the metric g, defined from
the coframe h”,, and the gauge g,;, and is not directly coupled to the F(T) gravity. This consideration
is only valid for the null hypermomentum case (i.e. T#¥ = 0) as discussed in refs. [48-52,54,55]. This
last condition on hypermomentum is defined from eqns. (2)—(3) as [54]:

Tab = KO — Fr(T)Gap — Frr(T) S, 8, — 32 [F(T) — T Fr(T)] = 0. (14)
There are more general teleparallel T# definitions and T#” # 0 CLs, but this does not really concern
the teleparallel F(T)-gravity situation [54,76-78].
For a TRW spacetime geometry defined by eqns (10)—(11), the eqn (12) for p = pem, Pr = Per and
Py = Pyt fluid equivalent for electromagnetic source is [50,55-57]:
pem +H (3Pem + Pemr + ZPemt) =0, and Z(Pemr - Pemt) + 10y Py =0, (15)
where H = ¢ is the Hubble parameter. The Einstein-Maxwell Lagrangian and then the energy-
momentum tensor are defined as [79-82]:

1 1
Lsource = 1 FVVFIW = ®yv :chFau - Zlgvaz, (16)

where FVV =V VAV — VVAH is the electromagnetic tensor defined in terms of quadripotential AH' In
terms of electric E and magnetic B field, eqn (16) is defined as:

2[5
8] ~loy) |

where S = E x B is the Poynting vector and 0;; = (EiEj — %E2> + (BZ-Bj — %32). The eqn (17) is
diagonalizable and can be expressed in terms of density-pressure equivalent expressions. The diagonal

®]/u/ = (17)

form is:
G)ay = Di“g[ﬂemr Pervs Pemt, Pemt]- (18)

For any EoS and/or equivalent relationship, there are energy conditions (ECs) to satisfy for any

physical system based on a PF [83]:

*  Weak Energy Condition (WEC):p > 0, P, +p > 0and Py +p > 0.

e  Strong Energy Condition (SEC): Pr +2P; +p >0,P +p > 0and P +p > 0.

*  Null Energy Condition (NEC): P, +p > 0 and P; +p > 0.

e Dominant Energy Condition (DEC): p > |P| and p > |P|.

By this way, we will verify the physical consistency of all CL solutions found in the current paper.
There are three main cases:

1.  General electromagnetic universe: For any E # 0 and B # 0, eqn (17) becomes:

E2+B?
g5 Sz S3
S —0 —0 —0
O = 1 11 12 13 (19)
Sy, —opp —0» —0x3
S3  —o13 —03 —033

By setting Ep = E3 = E; and By = B3 = By, we find that Sy = 5, =0, S, = —S3 = 5 = 0 leading
to E,; By = E; B, for consistency. By using the last constraint and then by diagonalisation, we find
that Peyt = —Pemr = Pem = %2 (1 + g—;) and the WEC, SEC, NEC and DEC are all satisfied by
the E2 > 0, E? > 0 and B% >0 conditi;)ns. Then eqn (15) becomes:
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Pem +4H pery = 0, and  4pem + 7o, Pem =0, (20)

From the 2nd CL, we will find that pep, (£, 7) = pg”’ri(f’o). Then the 1st CL solution in terms of torsion
scalar T is exactly:

pon(T), (7)) = pun(T) = 22 @

2. Pure electric universe |B| < |E| limit: Eqn (17) becomes:

B
2 0 ] . (22)

O =1 [%EZ - EiE]}

By diagonalization techniques applied on eqn (22) and setting E, = E3 = E;, we find that
Pet = —Pemr = pem = %2, and then the ECs are trivially satisfied by the EZ > 0 condition. The
eqns (20)—(21) will still be applicable for a pure electric universe.

3.  Pure magnetic universe |B| > |E| limit: Eqn (17) becomes:

0

by o 23)
Y B2~ B;B;|

B2
O = (2) [

Still by using diagonalization techniques on eqn (23) and setting By = B3, we find that Peyt =
—Peyir = Pem = 372, and then the ECs are trivially satisfied by the BZ > 0 condition. The eqns
(20)—(21) will still be applicable for a pure magnetic universe.

3. Electromagnetic Teleparallel Field Equations Solutions
The general FEs system for TRW cosmological spacetimes are [55-58]:

1. k = 0 flat or non-curved:

KOem = — g + 6H? Fr, (24)
«(0em + Pems,r + 2Pemn,¢) =F — 6(H T 2H2) Fr — 6H FrpT, (25)
T =6H2. (26)

The eqn (26) yields to H = \/% and from section 2.3 results, we will find that «(oem + Pem,r +
2Pe,t) = 2K Pem. In this case, eqns (24)—(25) become

2pem = — F +2TFr, 27)
2k pem =F — (6H +2T) Fr — V6T FryT. (28)

By merging eqns (27)-(28), we find the unified FE:

0=F—(3H+2T)FT—,/2TFTTT. (29)

The pure vacuum solution (o, = 0) to eqn (27) is F(T) = Fy V'T. However, for Pem # 0, we
can set a(t) = apt" as cosmological scale and consider the radial coordinate r = 7(T) as a
complementary function allowing Py, » # Pem, ¢ situations. Eqn (29) and solutions are:
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1-4
0:nP+< ”)TPT+T2PTT, (30)
1
= F(T) =R VT +F T?", n# (31)
1
=FVT+ F VT In(T), n= (32)

Eqns (31)—(32) are double power-law teleparallel solution very similar to those found in some
recent Teleparallel Robertson-Walker based papers [55,56,58,63].
2.k = —1negative curved:

5”) Fr, (33)

F
Kpem (T) = — 2—i—6H<H-i—

) o/ — o/ — .
K(Pem + Pey, r +2Pem,t) =F—-6 (H + H? + <H+ ) ) Fr — G(H + ) FrrT, (34)

T =6 (H + 5”) (35)
From eqn (35) and using a(t) = ag t" ansatz, we find a characteristic equation yielding to #(T)
solutions:
0= V=K +nt - (51\/? (36)
ap 6

By substitution of «(0em + Pem,r + 2Pem,t) = 2k pem relation and merging eqns (33)—(34), we find
the unified FE:

The possible solutions of eqn (36) are by using the far future approximation (+(T) > 1 as in ref

[58], except for n = 1 subcase):

a n = 1 (slow expansion and + solution):
2 p
2
5v/—k k 2T a3
tHT) = |~ +4/ -5+ /=] ~ 2T
( ) a0 ﬂ% + o1 3] 6(—k) (38)

4
By substitution, eqn (37) becomes by neglecting 5 ( e T terms:

OzF+;<‘1 T AT1/2—1>TF + A(AT1/2+1) T5/2 Fro,

= F(T) :% A (3A3T% +10A2T+11A\/T+4) exp<_17\2f>
VT (1 + A\/T) AVT
12(1+4VT) 10AT | 11AVT 4
S S i Y (- 4
+F2<exp( AT )(A T +3)
< Ei 12(1+AVT) L NOATE | 1APT | AVT )
! AVT 1296 54 o ||
where A = \/%1(? 0 For the very far future approximation: Eqn (39) becomes 0 ~ %FT

and the solution is F(T) — F; T?.
(b) n = 1 (linear expansion):

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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_ o1 T
tUT) = ————/ = (40)
oV —k
(\g_: + 1) 6
By substitution, eqn (37) becomes:
1 1 1
0=F— | ———— + = | TFp + ———— T?Fyy,
5v/—k ov/—k
((—fﬂ) 2) 6(5E+1)
= FT)=RKT*+EKT-, 41)

whereri:5+3‘52‘£0jk:t\/19+%—7_9_k

5.
4ag

(c) n = 2 (fast expansion and + solution):

oa az I T
1 e 0 _ 20 — —
£t (T) \/_k + \/ 2 + d16ap4/ oK 51“ . (42)

By substitution, eqn (37) becomes:

7
0~F—TFr+ % T2Frp, = F(T) = F TV 4 p, 711-VI09, (43)

(d) n — oo (very fast expansion limit):

tH(T) ~ ‘;_1\/; — 0. (44)

By substitution, eqn (37) becomes F = 2TFr and then F(T) = Fy+/T. The eqn (33) leads
t0 pem (T) ~ wﬁ = 0 for a positive eqn (44) (i.e. 4y = 1), the cosmological vacuum
solution, where no electromagnetic field subsists.

3. k= +1 positive curved:

F
Kpen(T) == 5 + 6H? Fr, (45)
. k .
K(Pem+Pem,r+2Pem,t) :P_6<H+2H2 - a_2>FT _6HFTTT/ (46)
T—6|m2_ X
=6|H? — 1. (47)

From eqn (47) and using a(t) = ag t" ansatz, we find the characteristic equation for t~1(T):

fzt—zn w22 Lo, (48)
ag 6

We simplify and unify by substitution of «(0em + Pem,r + 2Pem,t) = 2k pem the eqns (45)—(46):
0 =2F — (6n(3n —1)t2(T) + T)FT +12n% £ 2(T) (T —6n(n— 1)r2(T)) Frr.  (49)

The possible solutions of eqn (48) are with the far future approximation (¢(T) > 1 as in ref [58],
except for n = 1 subcase):

(a) n= % (slow expansion and — solution):
2k 4k2 2T a3
iy =24 [ 2 0T
() a3 ag 3 6k (50)

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202511.2121.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 November 2025 d0i:10.20944/preprints202511.2121.v1

8 of 15
By substitution, eqn (49) becomes:
ag ag ag 5
0~2F— |14+ —= T |TF —— |14+ —5T | TFrT,
* e T e (1T 2ae T
12k2 1 1 24Kk?
= F(T) =e ——— | HeunC| -,1,-1,—=,0, ———
) =ep (37 e 1,13 0.5
1262
X | F F exp(agiT)dT 51
1+ bk N2 | ( )
HeunC(%,l,—l,—%, ,—%)
0

For the very far future approximation: Eqn (51) becomes 0 ~ F — %FT leading to F(T) —
F, T? as for the k = —1 case.
(b) n = 1 (linear expansion):

Ay p— 52)
k
(1-4)
By substitution, eqn (49) becomes:
0 =2F — 2 +1|TFr + 2 T*Frr,
_k 1— k&
ag aj
1(1_k
= F(T)=F T2—|—F2T2( “5). (53)
(c) n = 2 (fast expansion and — solution):
2a2 dat 2T T
-2(7y = 20 070 o 2
£ = Ve ek T 4
By substitution, eqn (49) becomes:
7
0~2F — S TFr+ T?Frp, = F(T) = VT +F T (55)
(d) n — oo (very fast expansion limit):
T
£2(T) ~ — .

By substitution, eqn (49) becomes F = 2TFr, leading to F(T) = F, VT and then eqn (45)
becomes kpen (T) = 0 as for the k = —1 case, a pure electromagnetic vacuum.

In Figure 1, we compare the new teleparallel F(T) solutions for highlighting the main common
points between solutions. For n = % subcase (slow universe expansion), we find that the k = £1 cases
lead to the same quadratic F(T) limit for very far future limit (¢(T) > 1 approximation), while the
k = 0 case leads to the superposition of TEGR-like term with the large # limit /T term. For the n = 1
(linear universe expansion) subcase, we find three different curves of teleparallel F(T) solutions. For
n = 2 subcase (fast universe expansion), we find that k = 0 and +1 cases have the same superposed
curves and k = —1 is different. However, we have obtained in the current section new simple
analytical electromagnetic source-based teleparallel F(T) solutions suitable for any electromagnetic
based universe models.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 1. Plot of teleparallel F(T) solutions for k = 0 and +1 (left: n = %, right: n = 1, and bottom: n = 2. Curves
are for F; = F, = 2F setting).

4. Physical Interpretations and Experimental Data Comparisons

4.1. Electromagnetic Field Interpretations
From the CLs solutions as found in eqn (21), we can find for each new teleparallel F(T) solution
the corresponding electromagnetic field E and/or B. By using the same a(t) = ap t" ansatz, the eqn

(21) is:

i
o) = Gy 7

where f.,, (0) = ’7‘?’;’—4(0). We find from eqn (57) that any electromagnetic field will be described by
0

E(T) = (H(T)E#))Z, a Coulombian field, and/or B(T) = (a(T)BW’ a magnetic dipole field, with an

expanding universe term. In the far future, we find that the electromagnetic fields will be decreasing

and then becoming more negligible. But the electromagnetic field as CL solution also needs to satisfy

the Maxwell equations as [79-82]:
VuF" =]", and ViFu + VyFy +VuFyi =0. (58)

We are in principle able to find the four-current [* and the four-potential A averaged expressions of
universe from the first eqn (58), F*¥ definition, and using the E(T) and/or B(T) expressions found
from eqn (57). The result will be depending on the situation: a pure electric (or magnetic) or a general
electromagnetic field of universe. In principle, each teleparallel F(T) solution of each cosmological
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case and subcase will lead to different |V and A" expressions. We also need to consider that J¥ is also a
conserved current satisfying V, [V = 0 and to set the electromagnetic gauge for AV. All for satisfying
gauge-invariance fundamental principle for electromagnetic fields [79-82]. We can do this type of
development for each teleparallel solutions, F(T) and also for extensions. Some future works are
possible by using this way.

4.2. Experimental Data Comparison Guidelines

The new electromagnetic teleparallel F(T) solutions need to be compared and tested with existing
experimental data sets from experiments such as Dark Energy Spectroscopic Instrument (DESI),
and other Baryonic Data (BAO) and any other cosmological redshift measurements (H(z)-based
measurements) [84-90]. The far future teleparallel solution for k = 0 cases can be compared to the
baryonic-based cosmological background data sets. The k = +1 teleparallel F(T) solutions for far
future universe need to be compared with data for determining the suitable non-flat cosmological
models with electromagnetic field contributions. We can now determine the most realistic solution for
universe models and explanations in terms of electromagnetic averaged contributions.

Therefore, we keep in mind that this paper primary aims to find by a mathematical-physics
approach the most relevant teleparallel F(T) solutions for any electromagnetic sources. We find in
section 3 the most relevant and verifiable new teleparallel F(T) solutions to be tested and compared
with experimental data sets. We can propose future works aiming to compare by data fitting the new
teleparallel F(T) solutions with background measurement as those made by the DESI collaboration
[84-88]. We have seen that a number of new teleparallel F(T) solutions are close to those of refs [91-93].
These results will allow to make good comparison with data sets in the future data fitting based works
for determining which of the new solution classes are the most realistic for the electromagnetic field
contribution of universe models.

We will be able to better confirm and/or adapt the ACDM models to the data sets and by
determining the most suitable new teleparallel F(T) solution models in terms of electromagnetic
contributions. Some recent similar studies using data comparison have been performed for more
simple universe models using redshift H(z), BAO and other similar data sets (see refs. [94-96] and
refs. within). It is possible to use the scale factor 2 and determine the n-parameter possible values for
the comparison with redshift measurements. Some data analysis techniques used in the mentioned
works are reusable for future comparative works for the new electromagnetic source teleparallel F(T)
solutions found here. But the data comparison goes beyond the aims and scopes of the theoretical
and mathematical physics based approach of the current paper. But the data fitting based studies
need to be performed in a near future and as suggested in some recent works for teleparallel F(T) and
F(T, B) types solutions [58,63]. We have all ingredients to achieve possible future full data-based for
electromagnetic field contribution study of universe models.

5. Concluding Remarks

We will first conclude this paper by the flat cosmological k = 0 teleparallel F(T) solutions are
described by a double power-law functions. For the spatially curved cosmological k = +1 teleparallel
F(T) solutions are described by various forms. For n = %, the general solutions are described by special
function, but go to the same quadratic term F(T) ~ T? very far future limit for k = +1. However for
n = 1 and 2 (faster universe expansion), the double polynomial function form describes the teleparallel
F(T) solutions. Under these considerations, we claim that non-flat k = 41 teleparallel F(T) solutions
have also some common points with several cosmological teleparallel F(T) and F(T, B) solutions of
refs [55,56,58,63], because using the same coframe/spin-connection pair and ansatz. However, the
current paper will allow to verify, test and determine the most suitable teleparallel F(T) solutions on
recent experimental data sets as performed in some studies [94-96]. We need, in a near future and by
using experimental data analysis approaches, to compare the new solutions with BAO and redshift
experimental data sets for determining the electromagnetic averaged contribution to universe models.
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This will allow to select the most suitable classes of teleparallel F(T) solutions useful for determining
the averaged electromagnetic field contributions to the universe evolution models.

There are perspective of future works going further than the current works. We can also proceed
with electromagnetic sources for KS and static SS teleparallel spacetimes for new additional classes of
teleparallel solutions by using the same process and coframe ansatz approaches as in refs. [48,49,51,52].
We also need to study in a near future the Anti-deSitter (AdS) spacetimes in teleparallel gravity,
including with the electromagnetic influence on this spacetime structure. The new electromagnetic
teleparallel solutions found in the current paper will allow to investigate some physical process in the
teleparallel gravity context. All these suggestions are feasible in a near future and will contribute to
study the charged AdS wormholes and BHs solutions in teleparallel gravity.
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Abbreviations

The following abbreviations are used in this manuscript:

MDPI  Multidisciplinary Digital Publishing Institute
AdS Anti-deSitter

BH Black Holes

CL Conservation Law

DE Dark Energy

Eqn Equation

FE Directory of open access journals
KS Kantowski-Sachs

PF Perfect Fluids

SF Scalar Field

SS Spherically Symmetric

TdS Teleparallel deSitter
TRW  Teleparallel Robertson-Walker
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