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Figure S1. Rietveld refinement of XRD patterns showing single phase orthorhombic structure
for all the compositions. Anisotropic strain broadening using was used to adequately fit the

XRD pattern for x = 0 and 0.05.
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Figure S2. HAADF-STEM micrographs and corresponding FFTs from the [110] zone axis of
x = 0.2 and 0.3 systems indicate the phase-pure Pbnm structure for both the systems.
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Figure S3. EELS spectra of the Mn-L and O-K edge for x =0, 0.2, 0.3 and 0.5.
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Figure S4. Ls/L; ratio and AE (as mentioned in the main manuscript) obtained from the EELS
spectra for the samples with different amount of Sr doping. The decrease in the Ls/L, ratio
and increase of the AE indicate an increase of the Mn*":Mn** ratio with increasing amount of

Sr doping.
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Figure S5. XPS analysis of the x =0 (0 % Sr), 0.2 (20 % Sr), 0.3 (30 % Sr) and 0.5 (50 % Sr)
and the two reference standards (MnO; and Mn30,). a) Core-level Mn 3s XPS spectra (b) 4E
(splitting of Mn 3s) changes correspond to the changes in the oxidation state, where an
increase in AE indicates a lower oxidation state of Mn. The estimation of the AE for the
sample containing 20% Sr is quite unreliable due to the poor signal to noise ratio (very weak
intensity).

The full spectrum from 0 eV to 1350 eV was measured for the x = 0, 0.2, 0.3 and 0.5 and two
reference standards (MnO; and Mn3QO,). For analysis, the core-level spectrum corresponding
to Mn 3s was utilized, as the distinction between the oxidation states is more straightforward
compared to the multiplet analysis of Mn 2p.*! The peak separation observed in the splitting
of Mn 3s spectrum (AE) strongly depends on the Mn oxidation state: a higher AE corresponds
to a lower oxidation state of Mn.[ Although a quantitative estimation of the oxidation state
can be drawn based on the AE (Figure S5b), such a precise estimation has been avoided here
as the AE show broad distribution for each sample. Nevertheless, the trend related to the
change of the Mn oxidation state upon Sr doping is clear. Additionally, we would like to
mention that for the 20 % Sr (x = 0.2) sample, the signal to noise ratio is poor for this sample
(Figure S5a). Hence, the estimate of AE is not reliable for this system. Nevertheless, we have
shown this data for completeness.
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Figure S6. A stacking fault like lattice defect in x
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Figure S7. Magnetization of (Gdg2sLap 25Ndg255mg25)1xSrkMnO3 as a function of field at
different temperatures, 5 K, 30 K, 100 K and 300 K.
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Figure S8. Magnetization of (Gdo2sLag2sNdg255mMp25)05SrosMnO3 at 30 K, showing a
presence of hysteresis even at higher external fields, which indicates magnetic phase
separation (possibly consisting of a dominant soft FM part along with a hard FM or canted
AFM part).
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Figure S9. 4-probe resistance (£2) as a function of temperature at two different external
magnetic field (0 and 5 T) for (Gdo25La025Ndg25SMg25)0.9Sr0.1MN0O3, indicating extremely
high resistance values at lower temperatures, typical of an insulating material.
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