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Lattice parameter (aexp) corresponding to [311] reflection was obtained by:

Aoy = dNI + K> +1

(1)

where d — inter-planar spacing, (h, k, 1) — Miller indices.

X-ray density x-ray density (p.«) was calculated by:

&M,
Pxrp = W

where My — molecular weight, NA — Avagrado’s number, a — lattice parameter.
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Specific surface area ‘S’ was obtained by the following expression:
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where pxrp — X-ray density, Dw.n — Grain diameter.

Dislocation density was computed by the following expression:
p,=15¢/ (aexp_ xDy ) 4)

Grain diameter (Dw.n) was obtained by the Williamson—Hall (W-H) method, by
incorporating both instrumental and strain broadening. Instrumental broadening was calculated
by taking the XRD data of the standard LaBs Sample. According to this method, x-ray
diffraction peak broadening Bnki = Bsize + Pstrain. The actual peak broadening (f) is obtained by
correcting the experimental peak broadening ‘Bex” and the instrumental broadening ‘Bin’ as:

B? = Bex> —Pin>. Hence, XRD peak broadening Pkt = Psize + Pstrain €quation (13) can be in

modified form as:

Bhki= (0.94% / Dw-u cos) + 4etand (5)
and

Bhklcose = (0947\, / DW-H) + 4¢€sin0 (6)

where A — wavelength of x-ray used, B — full width at half maximum ‘FWHM’, Dw.n —
Williamson Hall grain diameter, € — strain.

Obtained cationic distribution was used to compute Néel magnetic moment ‘nn’,
theoretical magnetization at 0 K: My , is calculated by using the formula: nyn = Mg — Ma in

Bohr magneton ‘us’ where Ma, Ms are respectively magnetic moments of A, B-site obtained
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by cationic distribution. Conversion of My from pg to Am?/kg is done using the following
expression: Mg = [q X pus X Na] / m, where, q - Neel magnetic moment, pg - 0.9274 x 10-2°
emu, Na — Avogadro’s number, m - molecular weight (g mol™").

The interionic distances between cations — b, ¢, d, e, f, and between cation and anion

—p, q, 1, s were estimated the aex, and u*" by using the following relations:
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where, acxp. — experimental lattice parameter, and u# ™~ — oxygen position parameter.

Theoretical lattice parameter am, bond angles — 01, 02, 03, 04, 05, oxygen position

parameter — u®™" were also computed by cationic distribution, utilizing the following

equations:

am = 575 [(ra + Ro) +V3(rs + Ro)] ©

where, ra — A-site ionic radius, rg — B-site ionic radius, R, — 0.138 nm is the radius of Oxygen
ion.
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where, R, — 0.138 nm is the radius of Oxygen ion, acxp — experimental lattice parameter.
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where p, g, 1, s — the distance between metal cations, and Oxygen anions (Me - O), b, c,d, e, f

— the distance between metal-metal cations (Mc—Me.).

Canting angle ary-x was computed using the equation :

ark=Cos™! { (n°B (x) + Maw) ) / M) } (12)



where Max) and Mg are the magnetic moments expressed in Bohr magneton pg on A, and B

sites, and n°g (x) is the experimental magnetic moment.

Anisotropy constant K was calculated by using the equation:

Ki = [He x Ms] / 0.96 (13)

Where M; — Saturation magnetization, He - coercivity

Switching field distribution SFD is determined by using the expression:

SFD = AH/Hc, (14)

Where, AH — full width at half maximum of the dM / dH.



