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Figure S1. X-ray reciprocal space mapping (RSM) of SRO1-4 films around (103) planes of STO substrate.

0.03 - T,
0.004
- 0.02
= f
% 0.002 TC1 1
0 60 8 100 120 140 160 180
0.01 T(K)
—=— SRO1
—e— SRO2
—a— SRO3
TCZ —v— SRO4
0'00 B L 1 L 1 L 1 L 1 L 1 R 1
0 50 100 150 200 250 300

TK)



Figure S2. The in-plane dM/dT curves of the SRO1—4 films show, in addition to the primary ferromagnetic
transition Tci, a clear secondary shoulder corresponding to Tcz, which is also observed in the

dR/dT vs. T curves.

300 4
= |f|:|'|'l=|=|
2001
M =240 emwice =f-.
: -
e
o
£
§ | SRO1
=
-100
N
200 U
t-p-gp1
-300 4
T T T T T T T T T T T |
.50000  -40000  -20000 0 20000 40000  OOOO
H{Oe)
400
300 4

200

100

(=1
1

M{emuicc)
1

-200 4

-300

-400 4

M =335 emu/ec

-60000

-40000 -20000 0

H(Og}

20000

T T
40000

T |
60000

M (emuicc)

250
200 T
{ M =105 emu/ec
150
100
50
n -
50
400
SHE
- I —a—In-plane
] —4+—Qur-of-plane
250 -
T T T T T T T T T T T T 1
30000 60000 -40000 -20000 0 20000 40000 60000 80000
H(Oe)
300
{ M =280 emn/te
200
100 4
- o SRO4
[1]
:
o -100
=
200 .
Hl=g_g-
I=f-g-0~ A
r
00 ee-e-e-e-e-t
T T T T T T 1
-60000  -40000  -20000 0 20000 40000  0OOO
H(Oe)

Figure S3. In-plane and out-of-plane M—H loops measured at 5 K for the SRO1—4 films indicate that the
easy axis of magnetization lies along the out-of-plane direction.
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Figure S4. Saturation magnetization at 5 K for the SRO1-4 films.



