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In this study, within the framework of demnsity functional theory by using full potential linearized
augmented plane wave method comprehensive ab initio calculations are done, in order to investi-
gate structural, elastic, mechanical, and magneto-optoelectronic aspects of RbCoF3 fluoro-perovskite.
Investigated structural properties by analytical methods as well as density functional theory establish to
be similar in comparison with results of experimental data. The elastic and mechanical properties con-
firmed that RbCoF3 is elastically stable, as well as anisotropic. Furthermore, by calculating the Debye
temperature 0p, thermal behavior of the compound is explored. However, spin dependent magneto-
electronic parameters expose that exchange splitting is ruled by Co 3d orbital. The optimizations of
stable magnetic phase authenticates the low temperature experimental observations. The optical spec-
tra also deliver various linear optical parameters. Therefore, the current investigation signifies a valuable
approach to analyze the comprehensive data about structural magneto-electronic and optical properties
that can create a prospect to comprehend profuse physical occurrences, in addition to this, authorize

(2020)

material scientists to implement this materials for spintronic applications.
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1. Introduction

Half-metallic compounds are worthy to mention
in order to attain progressive technological needs.
They are classified as useful economically efficient
compounds. At about the Fermi level, they have
the ability to maintain merely one spin direction.
In perovskite materials, the investigation of half-
metallic are generally associated with their possible
applications in the field of magnetoresistive memo-
ries, magnetoresistive sensors, in addition to it spin
based devices, e.g. magnetic storage systems, as
well as spin valve [1-6].

The general formula for complex fluoride per-
ovskite is ABF3 where cations are A and B, though
F is fluorine monovalent anion. In this RbCoFsj,
rubidium based fluoride perovskite is a theme
of various distinctive aspects, like phenomenon
of half-metallicity, high temperature superconduc-
tivity, colossal magnetoresistivity, ferroelectricity,
phase separation, semiconductivity, piezoelectric-
ity, thermoelectricity, catalytic activity, photolu-
minescence, and phenomenon of metal-insulator
transition. To improve tunneling magnetoresis-
tance (TMR) in magnetic tunnel junctions (MTJs),
this class of materials have gained huge interest in
various areas of spintronics. In actual the mech-
anism of spintronic depends upon the charge of
electrons accompanied by its spin, that can deliver
gigabit memory devices [7, §].
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Generally, K/RbCoF; crystals crystallizes them-
selves in ideal structure of cubic perovskite that
have been experimentally confirmed by Lee et al. [9]
and Manivannan et al. [10]. Ito and Narita [11] ap-
plied the Mdossbauer spectroscopy to KFeF3 sam-
ples between 4.2 K and 300 K. Thin single crystal
slices were stressed along the respective plane that
used to determine the orientation of the hyperfine
field (Hy¢) and the principal axes of the electric field
gradient (EFG) tensors. In fact, Hus and z are par-
allel to the [111] direction between Ty = 112 K and
~ 65 K (where Ty is the Néel temperature). Below
=~ 65 K a rotation of the principal axes of the EFG
tensors takes place. Below T¢ = 41 K (where T¢
is the Curie temperature) Hys is still parallel to
the [111] direction within 5° but the principal axis x
of the EFG tensors lies in the (110) plane and makes
an angle 6 (40° at 4.2 K) to the [111] direction. The
weak ferromagnetic moment parallel to the (110)
direction was observed below T¢. Shafer [12] in-
vestigates unique ferrimagnetic configurations in
RbMgF3;-RbCoF3 system where Co?* is the only
magnetic transition metal ion. Punkkinen [13], the-
oretically, explores phenomenon of d-states corre-
lation in potassium based perovskites KFeF3; and
KCoF3. It can be inferred from previous work
that RbCoF3 compounds possess advantageous
magneto-optoelectronic aspects.

This research based manuscript will dedicate to
contribute under cover magneto-optoelectronic plus
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TABLE I

Comparison of experimental and calculated values of equilibrium lattice constants ag, bulk modulus By and its
pressure derivative Bp, and bond lengths of RbCoF3 compounds.

This work Other works
GGA LSDA IR met.hod v met.hod Experimental Theoretical
(analytical) (analytical)
ag [A] 4.151 4.143 4.159 3.989 4.141 [23] 4.143 [24], 4.141 [25]
4.140 [26], 4.117 [26],
4.108 [23], 3.884 [27]
By |GPa] 70.12 70.15 71.45 [28]
Bp |GPa] 5.15 5.18
Bond-lengths
Rb-F [A] 2.98
Rb-Co [A] 3.54
Co-F [A] 2.04 2.06 [29]
thermal aspects of corresponding ternary fluorides. TABLE II
Consequer.ltly, because of inadgquate efcxrhlier studies, Mechanical properties obtained for RbCoFs
the following compound requires additional explo- compounds.
rations, that encourage us to investigate it in detail.
In order to describe important outcomes, we in- Parameter Value Parameter Value
spect ground state electronic structure, mechanical, Ch1 [GPal 113.85 C12 |GPal 47.126
magnetic, thermal, as well as optical properties of (122.282 [30]) (52.919 [30])
RbCoF3 fluoro-perovskite. In order to accomplish
ultimate scientific applications, the manuscript is Caa [GPal 24597 Bo [GPa] 69-363
organized as follows: Opening section is devoted Gv [GPa] 28.104 Gr [GPa] 27.486
to explore few of fundamental aspects of materi- Gu |GPa] 27.795 By/Gu [GPa) 2.495
als as well as their e?ssomated apphcatlons. Sub- c’ 33.36 o 99,61
sequent section explains computational method for
calculated work, whereas third section represents Y [GPal 73.559 v [GPa] 0.32
detailed results plus potential considerations for A [GPa] 0.75 ¢ |GPal 0.55
numerous aspects, and where data available, it is A\ 19,52 L 97 85

compared with preceding studies. Lastly conclu-
sion is attained to clarify upcoming prospective
of the research.

2. Method of calculation

To calculate spin-polarized structural, elastic,
electronic and magneto-optic properties of rubid-
ium based fluoro-perovskite RbCoF '3, the full poten-
tial linearized augmented plane wave (FP-LAPW)
method is applied to elucidate the Kohn—Sham
equations [14] derived in density functional the-
ory (DFT) [15-17], by means of different exchange
correlation approximation like local spin density
approximation (LSDA) [18], generalized gradient
approximation (GGA) [19], as well as recently
bugged GGA plus trans-Blaha modified Becke—
Johnson (TB-mBJ) potential [20]. Additionally, op-
timizations of each unit cell are performed to ob-
tain ground state structural parameters by fitting
Birch—-Murnaghan equation of state [21]. Moreover,
cubic-elastic software is used to calculate the elas-
tic constants of RbCoF3 fluoro-perovskite. Com-
prehensive explanation of cubic-elastic software are
presented in [22]. The details of spin-dependent
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FP-LAPW method, its computational information
regarding WIEN2K package, used in this work can
be found in [23]. In WIEN2K package, valence
electrons treatment are done semirelativistically, al-
though core electrons are treated fully relativis-
tically. However, for convergence in basis size,
a cut-off value of RymKmax = 8.0 is used. Ad-
ditionally, to achieve well-converged optimum re-
sults of structural properties, 56 K point integration
in the Brillouin zone (BZ) is done with modified
form of tetrahedron method. Conversely, for cal-
culating electronic, as well as magneto-optic prop-
erties a denser mesh of 2000 K-points are used.
The self-consistence calculations are considered to
be converged when the convergence tolerance of
energy and charge are less than 0.00001 Ry and
0.0001 electron charges, respectively. According to
Table I and Table II, the bulk modulus values are
calculated by two ways, one by fitting volume ver-
sus energy curve and another by using elastic con-
stant formula as mentioned in [31]. All calculated
properties are done by considering ferromagnetic
(FM) ordering.
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3. Results and discussion

3.1. Structural properties

RbCoF3 crystallizes in cubic structure, in which
the Wyckoff coordinates occupy 1la (000), 1b
(0.5,0.5,0.5), and 3c (0,0.5,0.5) for Rb, Co, and
F, correspondingly. Figure 1 illustrates the total
energy as a function of unit cell volume in which
the ground state energies are determined by using
Birch-Murnaghan’s equation of state (EOS) [21].
The resultant ground state spin-polarized structural
properties at T' = 0 K for RbCoF3 fluoro-perovskite
for example, ground state lattice constant ag, op-
timized energy Fp, bulk modulus and their pres-
sure derivative, By and Bp respectively, by local
spin density approximation (LSDA) and generalized
gradient approximation (GGA) exchange correla-
tion schemes are presented in Table I. These val-
ues agree well with available experimental [23, 29]
and previous theoretical results [24-28]. The lat-
tice constants of RbCoF3 fluoro-perovskites are also
calculated analytically by two methods. Prior is
ionic radii method, while Verma and Jindal predict
the prior method. The former method utilizes for-
mula such as [30, 32]:

ap = a+ B(rro +rr) +7(rco +7r), (1)
where a = 0.06741, 8 = 0.4905, v = 1.2921 are
the constants, while the ionic radii for given species
are given accordingly rry = 1.72A7 rCo = 0.75A,
and rp = 1.33A [33]. Verma and Jindal suggest that
lattice constant calculation based upon valence elec-
trons, as well as ionic radii should use subsequent
relation [34]:

ag = Kravg (VRbVCoVF)Sv (2)
where VRy, VRp, and Vg are the numbers of valence
electrons in Rb, Co, and F, respectively, and 7y,
denotes average ionic radii of RbCoF3 compounds.
For cubic system, K = 2.45 and S = 0.09. The
resultant lattice constants values obtained with (1)
and (2) are shown in Table I. One can observe that
there is reasonable discrepancy between DFT cal-
culated lattice constants as compared to the ana-
lytical one. The source of this divergence might be
not trivial, e.g., in the calculation, we took the data
(the ionic radii and valence electrons of the individ-
ual atoms) from [33] and, e.g., the lower accuracy
of the constants («, 8 and ) in (1) and K and
S in (2). In addition, the calculated lattice con-
stants are predicted at 7' = 0 K. Nevertheless, DFTs
versus experimental results are suitably consistent
with each other.

Table I also demonstrates chemical nature with
the aid of chemical bonding, which can further ex-
plore structural symmetry with regard to tolerance
factor. The tolerance factors as shown in Table ITI
are calculated using the following formula [35]:

_ 0.707(Rb — F)

t= 2T (3)
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Fig. 1. Variation of total energy E (Ry) as a func-
tion of unit cell volume V' [a.u]® for RbCoFs3.

TABLE IIT

Tolerance factor calculated for RbCoF3 compound.

Bond length Goldschmidt’s Ref. [23]
formula formula
1.032 1.046 1.047

where (Rb-F) and (Co-F) is the average bonds
length between Rb, Co, and F, respectively. In gen-
eral, the allowed range of tolerance for cubic per-
ovskite compound lies between 0.95 and 1.04 [36].
In this way, the compound satisfies reliability of
the investigated calculations by fulfilling good tol-
erance factor criteria for cubic perovskites.

3.2. Elastic properties

With elastic constants of solids we can be able to
provide valuable parameters regarding to the struc-
tural stability and the useful binding characteris-
tic [37-39]. There are three independent elastic con-
stants denoted by C71, C12 and Cyy for cubic sys-
tem which are listed in Table II. These compounds
fulfill traditional mechanical stability condition at
P = 0 GPa and also satisfy cubic stability condi-
tion, i.e., C1s < B < (11 which indicates the gen-
eral elastic stability and cubic phase elastic stability,
respectively [40]. For RbCoF3, the value of elas-
tic constant C4; is higher than Ci5 as well as Cyy.
These results reveal that RbCoF3 hold more resis-
tance to compression as compared to shear deforma-
tion, because the ratio of value of C7; is many times
higher than that of Cy4. Similar trends of Cy; and
Cyy elastic constants are observed in [40] and [41],
which agrees well with behavior of our compounds
and other available results [30, 42]. In general, finite
temperature tends to reduce the elastic constant
values with the thermal expansion, which is also
confirmed theoretically as well as experimentally
for other fluoro-perovskites, for example KMgF3,
as well as KZnF3, CsCdF3 [43-45].
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3.3. Mechanical properties

Here, our aim is to calculate mechanical proper-
ties, i.e., Voigt’s modulus, Hill’s modulus, Reuss’s
modulus, bulk modulus, shear modulus, Young’s
modulus, elastic stiffness coefficients, Lamé’s co-
efficients, Poisson’s ratio and Kleinman’s pa-
rameter. Details of mathematical relationships
can be found in [31, 46-49].

The value of both bulk and shear modulus are
used to determine hardness of materials. The agree-
ment between calculated bulk modulus from elas-
tic constants and from the Birch—-Murnaghan equa-
tion of state, can be observed in Table II. This
confirms the highly accurate calculation of elas-
tic constants. From the present results it can
be observed that RbCoF3 is class of stiffer mate-
rial, which infers its high tendency of charge trans-
fer among anion. Cauchy’s pressure (C1a — Cyq),
Poisson’s ratio (v), and Pugh’s index of ductility
(B/G) are the main factors that gives informa-
tion either the material is ductile or brittle in na-
ture [50]. Hence, B/G > 1.75 and Cauchy’s pres-
sure ¢ > 0, and v > 0.26 for the rest of com-
pounds imply that they are ductile and contain high
directional bonding. These compounds have high
shear constant’s values, which approves its cova-
lent nature. The elastic anisotropy parameter A
is used to quantify extent of elastic anisotropy and
the crystals can be completely classified as isotropic
if the value of A is unity [51-54]. Based on results
in Table II, it can be noticed that rubidium based
fluoro-perovskite compound RbCoF is character-
ized as highly anisotropic. The purpose of first
Lamé’s constant A is to represent the compressibil-
ity of the material and the second Lamé’s constant
u represents the (shear) stiffness which is in agree-
ment with previous study of RbNiF3 [54] and above
mentioned findings.

3.4. Thermal properties
(calculation of the Debye temperature)

The Debye cut-off frequency or the Debye tem-
perature (fp) is a significant form of temperature,
which was used to quantify several thermodynamic
properties in the solid. It is important because it
delivers some useful physical quantities, for example
specific heat and melting point. There are two key
methods to calculate the Debye temperature (6p),
namely elastic constant method and from specific
heat measurements. In this manuscript, we con-
sider elastic constant method to calculate the Debye
temperature (fp) and associated parameters follow-
ing the formulae in [55]. The resultant quantities
of our calculations such as the Debye temperature,
average sound velocity, and melting point are pre-
sented in Table IV, which agrees well with previous
theoretical results [54]. However, some deviation
is observed from available experimental results be-
cause present calculations are carried out at 0 K
while experimental results are taken at finite tem-
perature. In fact, density of the compound is low
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TABLE IV

Comparison of experimental and calculated values for
RbCOFg .

Present work Experimental
p |g/cm?] 5.18 4.76 [42]
v [K m/s] 5.35
vy [K m/s] 2.52
U [K m/s] 3.93 3.31 [56]
6o [K] 498 239 [57]
Tmert [K] 1225 + 300 1148 [42], 1300 [58]

at 0 K, which retains inverse relation with respect to
the Debye temperature [59]. Furthermore, the dif-
ference in melting point is endorsed due to large er-
ror (£300 K) which is due to exchange-correlation
potential, which can be able to cancel miscalcula-
tions between total energies of atoms with more ho-
mogeneous solids. However, it can be observed that
calculated transverse and longitudinal sound veloci-
ties are higher for RbCoF3, because the Debye tem-
perature fp has direct relation with average sound
velocity, and so highest value of the Debye temper-
ature fp. Similar findings are observed for melting
temperature. As far as we know, this is the first the-
oretical study on thermal properties of perovskite-
type fluorides RbCoF3 compounds. We hope that
this investigation may motivate an insight associ-
ated to their performance in related fields.

3.5. Magnetoelectronic properties

This subsection is dedicated to consider the mag-
netoelectronic properties of RbCoF3 compounds.
To illustrate the electronic properties spin depen-
dent bandstructures are calculated by LSDA ex-
change and correlation scheme [18-20] as shown
in Fig. 2a and 2b. The Fermi level is set at 0 eV.
For RbCoF3, the energy gap is absent for the spin
down channel, thus indicating their metallic behav-
ior in the spin-down channel. On the other hand,
for spin up channel energy gaps is present as shown
in Fig. 2a, so it can be concluded that RbCoF3 com-
pounds exhibit a half-metallic character, which is in
reasonable agreement with the behavior of previous
study [6, 10].

The density of states (DOS) structures occupy
energy Ep intervals from —10 eV up to +10 eV
as shown in Fig. 3. The extended band is ob-
served at Ep 5 eV due to presence of F 2p
states with small hybridization of Co d states. Next
energy interval from Fp = —5 eV to Er = +5 eV
is mainly composed of d states of transition met-
als. The hybridization between Co and F states
in the first and second regions of the valence band
is obvious. This contribution can be attributed to
the high attraction that occurs between the posi-
tive charges of Co with the negative charge of F
in the octahedron CoFg structure. While above
Fermi level, the conduction band is formed due
to states of Rb: 3d hybridized with Rb 3p and
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Fig. 2. Spin dependent electronic band struc-

tures of RbCoF3 (a) LSDA (spin up) (b) LSDA
(spin down).
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Fig. 3. Spin-dependent total and partial density of

states for RbCoF's.

Rb 3s states. As a whole crystal, fields are gen-
erated in general due to Coulomb’s repulsion in be-
tween electronic states of Co 3d and F 2p states,
which causes splitting of 3d states of transition
metals into two non-degenerate states, namely to4
and ey [60]. Moreover, it is evident that in the spin
down part of the total DOS, local and mostly no hy-
bridized (Co)d-to, states are found above the Fermi
level, which confirms their metallic behavior for
the spin-down channel. The spin up channel has
a band gap, resulting in 100% spin polarization of
the charge carriers and this compound favorable for
spintronics devices.

Charge density contours can be able to explore
nature of bonding in crystalline solids [61] which
are calculated along (110) planes for correspond-
ing channels of spin up and spin down as dis-
played in Fig. 4. The density plots in (110) di-
rection indicate that Co states are almost spheri-
cal for majority spin channel, which relates to that
the transition metal 3d states are partially filled
(see Fig. 2a, b). In detail bonding between Rb—
F, ions are ionic, since very less overlapping is ob-
served between Rb and F ions. However, in case
of minority spin channel, the change in shape of
Co states occurs approximately from spherical to
dumbly, which illustrates ionic interaction with F 2p
states. As a whole bonding between Co and F, ions
are strongly covalent as large sharing is observed,
because pd-hybridization among cations and anions
depends on covalent nature.
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Fig. 4.

Spin-dependent electron charge densities
in (110) planes for RbCoFs3.

TABLE V

Comparison of calculated interstitial M™*, local and
total magnetic moment M7T of RbCoFs compound
with available experimental [63] and other theoreti-
cal [30] data.

Magnetic Value [js]
moment
Minst 0.05134
MEP —0.00077
MC 2.6782 (2.3 [30])
MF 0.0713
MT 3.00012 (3.12 [63])

The origin of magnetism is attributed to com-
bination of discrete atoms according to crystalline
structure of solids. The concept of magnetism exists
due to partially filled electron shells [62]. To study
magnetic behavior of RbCoF3 compound we calcu-
late total, interstitial and local magnetic moments
as presented in Table V, which are in reasonable
agreement with earlier theoretical plus available ex-
perimental data [30, 63, 64]. The spin magnetic mo-
ments of RbCoF3 mostly originated from the tran-
sition metal element, leading to almost no contri-
bution from the Rb and F sites. It can be seen that
Rb and F have negligible magnetic moments, which
suggests that the total magnetic moments are all
contributed by the Co atoms. Half-metallic nature
of RbCoF3 can also be confirmed by integer value
of the total magnetic moment which is in agreement
with the Slater—Pauling rule [65], whereas negative
signs demonstrate that Rb atoms are antiparallel
to Co atoms in RbCoFg3, which consequently re-
duces the net magnitude of magnetic moments in
this compound and the occurrence of these mag-
netic moments are due to orbital extended and to-
tal polarization. However, the positive magnetic
moments of interstitial sites and F atoms reveal
they are in actual parallel to magnetic moments
of Co atoms. The variation in calculated mag-
netic moment is due to transfer of electron from
partially filled transition metals to fluorine atoms.
These prominent characteristics make these com-
pounds suitable for application in spintronic based
switching devices.
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3.6. Optical properties

This section is devoted to explore the optical
properties of RbCoF3 compounds to the applied
field of electromagnetic radiation with GGA ap-
proximation. The optical properties are calculated
using complex form of dielectric function denoted
as e(w) [66], namely

g (w) =e1 (w) + iea(w). (4)
These properties include the energy loss function
L(w), absorption coefficient «(w), optical conduc-
tivity o(w), refractive index n(w), reflectivity R(w),
and the effective number of electrons (neys) by sum
rules along x-direction are presented in Figs. 5-12,
for the energy range up to 30 eV. Our analysis of
corresponding ¢s (w) peaks trail the similar pat-
tern of DOS and band structure of investigated
compounds. The point of threshold energy occurs
within 0-5 eV for RbCoF3 compound, respectively.
After that, till 20 eV, diversified peaks are observed.
However, the major peaks are positioned at about
23 eV that corresponds to transition from occupied
(Co d and F p) valence band states to unoccupied
(Co d and Rb d) conduction band states.

In the spectrum of real part of dielectric function
e1(w), the zero frequency limit &1 (0) which provides
static dielectric constant (see Fig. 6) in the zero
frequency limits. It is located at about 2.12 eV

G 8
2
2
2
T 6-
2
°
T
> 4
£
g
E 2
0 : - : . ; .
0 5 10 15 20 25 30
Energy (eV)
Fig. 5. Calculated imaginary part e2(w) of the di-

electric function for RbCoFs compounds.
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Fig. 6. Calculated real part €;(w) of the dielectric
function for RbCoF3s compounds.
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7. Calculated energy loss function L(w) of the
dielectric function for RbCoF'3 compounds.
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Fig. 9. Calculated absorption coefficient a(w) of
the dielectric function for RbCoFs compounds.
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Fig. 11. Refractive index n(w) of the dielectric
function for RbCoFs compounds.
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Fig. 12. Calculated sum rule Neg of the dielectric
function for RbCoFs compounds.

for RbCoF3. The increasing curves of &1 (w) attains
maximum value approximately at 6.42 eV. Then,
the curves showed sudden decrease following fluctu-
ation until reaching 18.87 eV. The minimum peaks
are positioned approximately at 19 eV where prop-
agation of photons are entirely attenuated within
the optical limit.

The electron energy loss spectrum L(w), illus-
trates distinctive Plasmon oscillations [67] as seen
in Fig. 7. A sharp plasmon peak is seen at ap-
proximately 27.0 eV. These peaks can be associ-
ated to the trailing edge of the R(w) (see Fig. 10).
The purpose of optical conductivity o(w) is to
describe the phenomenon of electron conduction
due to applied electromagnetic field as shown
in Fig. 8. The phenomenon of conductivity orig-
inates at about 5 eV from small ascending peak
which finally reaches to its divergent sharp max-
ima at about 19 eV. From the plot of absorption
coefficient it can be inferred that compounds ini-
tiate absorbing electromagnetic radiation at about
value of 4.25 €V as displayed in Fig. 9. This par-
ticular energy (threshold point) is exactly in ac-
cordance with trend of band gaps and o(w) plots.
However, these compounds start absorption within
range of 19-23 eV and noticeable peak is detected
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at about 20 eV. After the advent of optimum ab-
sorption peaks spectrum again going to decrease
suffering with the trivial variations. From the anal-
ysis of absorption spectra it can be concluded that
in wide ultraviolet region, typically at about 20 eV
some beneficial magneto-optoelectronic application
of this fluoro-perovskites can be achieved. This be-
havior is in accordance with previously studied
fluoro-perovskites [68, 69]. The calculated reflec-
tivity spectrum R(w) interprets optical transitions
of a material as shown in Fig. 10. The reflection
spectra begins reflecting highly and attains maxi-
mum value within 20-26 eV. Hence, these materials
show transparency in this particular energy range.
Therefore, these compounds can be utilized as pro-
tective agents from UV radiation.

The calculated refractive index n(w) along x di-
rection is shown in Fig. 11, which depicts material’s
transparency versus spectral radiation. The knowl-
edge of refractive index plays an important role
for the versatile application optoelectronic devices
such as photonic crystals, solar cells, and detec-
tors [61]. It can be observed that transition metal
based fluoro-perovskites exhibit high refractive in-
dices at low energies. The index of refraction at-
tains a maximum value within energy range of
UV-spectrum, which is due to excitonic transitions
nearly at energy band-gap edge. However the static
part of refractive index n(0) is found to be approx-
imately at 1.5. The oscillator strength as shown
in Fig. 12 depicts inter-band transition of electrons
in zero up to 5 eV. After that the trend-line in-
creases slowly but there is advent of sharp peak pre-
senting abrupt increase of electron which saturates
in the range of about 2326 €V.

4. Conclusions

In summary, all electron self-consistent
FP-LAPW method is used to theoretically in-
vestigate RbCoFg3 fluoro-perovskite by various
approximations based on DFT. Our calculations
show that the DFT band-gap results are much
consistent with the available experimental data.
Structural properties are calculated by DFT as
well as by analytical methods and are found in
close agreement with each other. A complete
description of elastic, mechanical, and some of
thermal parameters confirms anisotropic and
mixed covalent-ionic nature.  The investigated
magnetoelectronic behavior reveals dominancy of
Co 3d orbital in exchange splitting while values
of magnetic moments are found consistent with
the low temperature experimental observations.
Optical properties show that these compounds
have wide range of absorption and reflection in
high frequency regions. Consequently, through this
investigation various magneto-optoelectronic effects
has benchmarked, which should be considered in
future for fabricating practical spintronic devices
for their possible technological benefits.
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