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[bookmark: _Ref100232311]Figure SI1. (a) Single phase orthorhombic fit of 25 % Ca doped (Gd0.2La0.2Nd0.2Sm0.2Y0.2)1-xCaxFeO3. (b) Exemplary representation of the slight misfit between experimental and calculated pattern for the single phase refinement. 
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[bookmark: _Ref100235612]Figure SI2. (a) Dual phase fit (Pbnm + R-3c) of 25 % Ca doped (Gd0.2La0.2Nd0.2Sm0.2Y0.2)1-xCaxFeO3. (b) Exemplary representation of the improved fit between experimental and calculated pattern for the dual phase refinement process.
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Figure SI3. (a) Single phase (Pbnm) Rietveld fit and (b) dual phase (Pbnm + R-3c) Rietveld fit of 40 % Ca doped (Gd0.2La0.2Nd0.2Sm0.2Y0.2)1-xCaxFeO3.
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Figure SI4. (a) Dual phase (Pbnm + R-3c) Rietveld fit of the 50 % Ca doped sample. (b) Zoom-in image of the critical region, i.e., around the highest intensity peak.
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Figure SI5. Mössbauer spectra of 0 %, 5 %, 10 % and 15 % Ca doped systems fitted with the sextet distributions. The respective probabilities of hyperfine distributions are given in Figure 6a (main text).
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Figure SI6. Mössbauer spectra fitted with two magnetic sextets of 5 %, 10 %, 15 %, 20 % Ca doped systems. Additional singlet is required to fit the 20 % Ca doped system.



Table SI1. Values for the refined lattice parameters, atomic positions and fractions of each phase along with the goodness of fit (GoF).
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lattice parameters [A]

atomic positions [A]

Ca amount [%)] phase site fraction [%] GoF
a b c X y z
A 09873 -0.0528 0.2500
B z i i
5 orthorhombic  5.4062 5.5817  7.7161 0:5000 0.0000 00000 100 16
01 0.0862 0.5207  0.0000
01 0.7941 0.7921  -0.0499
A 09910 -0.0527 0.2500
B 0.5000 0.0000  0.0000
10 orthorhombic  5.4035 5.5661 7.7080 000 100 13
01 0.0862 0.5239  0.2500
01 0.7941 0.7921  -0.0499
A 09871 -0.0514 0.2500
15 orthorhombic  5.4076 5.5590 7.7098 B 05000 0.0000  0.0000 100 1.9
01 0.0699 0.5076  0.2500
01 0.7897 0.7910 -0.0462
A 09860 -0.0502 0.2500
20 orthorhombic  5.4083 5.5510 7.7075 B oop00 S fao 100 1.8
01 0.0775 0.5238 0.2500
01 0.7778 0.7847 -0.0517
A 09890 -0.0506 0.2500
orthorhombic  5.4065 5.5505 7.7067 B 05000 00000 0.0000 96.84(1.96)
01 0.0681 0.5131  0.2500
25 01 0.7973 0.0.7862 -0.0467 1.5
A 0.0000 0.0000 0.0000
rhombohedral 5.4272 5.4272 13.4397 B 05333 06667 01667 3.16(0.53)
01 0.6276 0.5131 0.2500
A 1.0032 -0.0502 0.2500
orthorhombic  5.4054 5.5426 7.7016 B 05000 0.0000  0.0000 91.42(2.14)
01 -0.1094 0.5201  0.2500
30 01 0.7710 0.7890 -0.0470 1.5
A 0.0000 0.0000 0.0000
rhombohedral 5.4291 5.4291 13.3940 B 03333 06667 01667 8.58(0.83)
01 05911 0.5131 0.2500
A 1.0018 -0.0487 0.2500
orthorhombic  5.4051 5.5403 7.6976 B 105000 - 0.0000- 0,000 68.91(1.78)
01 -0.0653 0.5134  0.2500
40 01 0.7671 0.7767  -0.0692 1.4
A 0.0000 0.0000 0.0000
rhombohedral 5.4179 5.4179 13.3066 B 03333 06667 01667 31.09(1.14)
01 0.5984 0.5131 0.2500
A 09987 -0.0449 0.2500
orthorhombic  5.4249 5.5363  7.5370 B 05000 0.0000  0.0000 10.13(3.04)
01 0.0748 0.4629  0.2500
50 01 0.7788 0.7883  -0.0464 1.6
A 0.0000 0.0000 0.0000
rhombohedral 5.4126 5.4126 13.4024 LA 89.87(6.11)
01 05786 0.5131  0.2500
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