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Figure S1: SEM cross sectional image of YIG film grown on (110) YAG, film growth time 1s 30 min.
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Figure S2: SEM cross sectional image of YIG film grown on (110) YAG, film growth time is 60 min.
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Figure S3: SEM cross sectional image of YIG film grown on (110) YAG, film growth time 1s 90 min.



Tzos nm

200 nm EHT = 15.00 kV Signal A = InLens Date :22 Jan 2022
l i WD= 52mm Mag= 30.00KX Time :14:07:24

Figure S4: SEM cross sectional image of YIG film grown on (110) YAG, film growth time is 120 min.
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Figure S5: SEM cross sectional image of YIG film grown on (111) YAG, film growth time i1s 30 min.
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Figure S6: SEM cross sectional image of YIG film grown on (111) YAG, film growth time 1s 60 min.
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Figure S7: SEM cross sectional image of YIG film grown on (111) YAG, film growth time is 90 min.
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Figure S8: SEM cross sectional image of YIG film grown on (111) YAG, film growth time 1s 120 min.
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Figure S9: Representative data showing energy dispersive x-ray spectroscopy for composition of
YIG films. The results are for the 380 nm thcki YIG on (100) YAG.
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Figure S10: M vs H hysteresis loops for in-plane H
for films on (110) YAG.
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Figure S12: Normalized magnetization vs H hysteresis loops for out-of-plane H for YIG films on (100)
YAG Results are shown for a series of film deposition times.
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Figure S13: Normalized magnetization vs H hysteresis loops for out-of-plane H as in Figure S12 for YIG
films on (110) YAG.
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Figure S14: Normalized magnetization vs H hysteresis loops for out-of-plane H for YIG films on (111)
YAG.
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Figure S15. (Left) Profiles of amplitude scattering matrix S,, vs H showing FMR in 120 nm
thick YIG/(100) YAG for in-plane H along [001] direction of YAG. (Right) Theoretical fit to
data on resonance frequency and field for estimation of magnetic parameters for the film.
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Figure S16. (Left) Profiles of amplitude scattering matrix §,, vs H showing FMR in 170 nm
thick YIG/(100) YAG for in-plane H along [001] direction of YAG. (Right) Theoretical fit to
data on resonance frequency and field for estimation of magnetic parameters for the film.
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Figure S17. (Left) Profiles of amplitude scattering matrix S,, vs H showing FMR in 380 nm
thick YIG/(100) YAG for in-plane H along [001] direction of YAG. (Right) Theoretical fit to
data on resonance frequency and field for estimation of magnetic parameters for the film.
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Figure S18. (Left) Profiles of amplitude scattering matrix S,, vs H showing FMR in 145 nm
thick YIG/(110) YAG for in-plane H along [001] direction of YAG. (Right) Theoretical fit to
data on resonance frequency and field for estimation of magnetic parameters for the film.
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Figure S19. (Left) Profiles of amplitude scattering matrix S,, vs H showing FMR in 205 nm
thick YIG/(110) YAG for in-plane H along [001] direction of YAG. (Right) Theoretical fit to
data on resonance frequency and field for estimation of magnetic parameters for the film.




