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Figure S1. Observed (red crosses), calculated (green solid line), difference (blue solid line) plots
from the Rietveld structural refinement against the synchrotron powder X-ray diffraction data
collected from Sr;Fe,Os,,F, .. The black tick marks represent the allowed Bragg peak positions.

During the refinement, all the anions were assumed as oxygen (see Table S1).

Figure S2. Schematic crystal structure of Sr;Fe,Os,,F,., on the basis of the results of the initial
structure refinement using the synchrotron powder X-ray diffraction data. The fluorine site is not

taken into consideration.



Table S1 Structural parameters of Sr;Fe,Os.,F, . at room temperature determined by the Rietveld

refinement using the synchrotron powder X-ray diffraction data.

Atom Site x y z Uso (A?) Occp.
Srl 2b 0 0 0.5 0.0158(3) 1
Sr2 4e 0 0 0.32355(3) 0.0117(2) 1
Fe 4e 0 0 0.08794(5) 0.0102(2) 1
Oca 2a 0 0 0 0.0263(19) 1
O 8g 0 0.5 0.09973(12) 0.0256(9) 1
Ou 4e 0 0 0.2058(2) 0.0184(10) 1

Space group, I4/mmm; a = 3.87140(1) A, ¢ = 21.36708(10) A, V = 320.2438(23) A*;
Ryp = 1.59%, Ry =5.65%

Bond distances (A) and angles (°) :

Fe-O,, = 1.8790(11), Fe-O,, = 1.9520(4), Fe-O,, = 2.520(4),

Sr1-O, = 2.73749(1), Sr1-O,, = 2.879(2),

S12-Oyy = 2.537(2), Sr2-Oy,(1) = 2.8087(9), Sr2-0,,(2) = 2.514(4)
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Figure S3. Observed (red crosses), calculated (green solid line), difference (blue solid line) plots

from the Rietveld structural refinement against the neutron powder diffraction data collected from

Sr3Fe;05 44F) s6. The nuclear and magnetic Bragg reflections are indicated by the bottom and upper

tick marks, respectively. A model where 78% of the terminal apical anion sites is occupied by F but

the rest by O, was used during the refinement (see Table S3).

Table S2. Finally refined structural parameters of Sr3Fe,Os 44F 56 at room temperature on the basis

of the neutron powder diffraction data.

Atom  Site x y z Uso (A%) Occp
Srl 2b 0 0 0.5 0.0146(11) 1
Sr2 4e 0 0 0.32330(13) 0.0045(6) 1

Fe 4e 0 0 0.08782(11) 0.0026(4) 1

Oca 2a 0 0 0 0.0188(12) 1

Ocq 8g 0 0.5 0.09902(12) 0.0098(4) 1
O./F 16m 0.054(2) 0.054 0.2065(3) 0.036(3) 0.25

Space group, [4/mmm; a = 3.87267(6) A, ¢ = 21.3465(5) A, V = 320.146(11) A*;

Ryp=9.10%, Rg = 3.74%, S = 1.58
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Figure S4. Observed (red crosses), calculated (green solid line), difference (blue solid line) plots
from the Rietveld structural refinement against the neutron powder diffraction data collected from
Sr3Fe;05 44F) s6. The black tick marks represent the allowed Bragg peak positions. A model where
78% of the terminal apical anion sites is occupied by F but the rest by O, was used during the

refinement (see Table S4).

Table S3. Finally refined structural parameters of Sr3Fe,Os 44F 56 at room temperature on the basis

of the synchrotron powder X-ray diffraction data.

Atom Site x y F4 Uso (A?) Occp.
Srl 2b 0 0 0.5 0.0168(3) 1

Sr2 4e 0 0 0.32348(3) 0.0118(2) 1

Fe 4e 0 0 0.08783(5) 0.0102(2) 1

Oca 2a 0 0 0 0.027(2) 1

Ocq 8g 0 0.5 0.09884(11) 0.0238(8) 1
O./F 16m 0.043(2) 0.043 0.20567(17) 0.025(2) 0.25

Space group, I4/mmm; a = 3.87140(1) A, ¢ = 21.36730(8) A, V = 320.2474(17) A;
Ryp=1.53%, Ry = 5.43%




