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FIG. S. 1. X-ray reflectometry measurements with fit, and
resulting scattering length density profile ("Re SLD’ for the
real part and 'Im SLD’ for imaginary) for a) Fe3O4/PMN-
PT(001) and b) Fe3sO4/PMN-PT(011) for X-rays scattering
along the [100] direction. A top layer of reduced density had
to be assumed for both samples to achieve a good fit. Error
bars represent square root of intensity.

Figure S. 3 shows the magnetization in presence
and absence of electric field applied across the het-
erostructure. While the change in saturation magneti-
zation (AMg/Ms) is only 2% at 1T, the coercive field
(AHc/Hc) changes by 15%. We also observe a reduction
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FIG. S. 2. X-ray diffraction measurement for Fe3O4/PMN-
PT(001) and Fe3O4/PMN-PT(011) samples. Only peaks be-
longing to the substrate or Fe3O4 are visible. Error bars rep-
resent square root of intensity.

of the Verwey temperature by 2.2 K in the ZFC measure-
ment (fig. S. 4).

For the fit of the PNR data, it has to be noted that the
error for the magnetisation angle is probably underesti-
mated, especially for the top layer, as the spin-flip signal
reaches background levels at around 0.035 A ~'. Since
the magnetisation angle is determined by fitting the in-
tensities of the spin-flip and non spin-flip channels, the
diminished intensity of the spin-flip channel at higher Q
introduces an uncertainty into the angle determination.
Given that the roughness of the top layer is nearly as
large as its thickness, a meaningful interpretation of the
magnetisation angle is likely impossible.



Fe3;0,/PMN-PT(001)

Layer thickness [A] roughness [A]
Top 16.479¢ 5.0102
Fe304 359™2 5.0156
PMN-PT - 1110
Fe304/PMN-PT(011)
Layer thickness [A] roughness [A]
Top 25.010 4 10.0703
Fe30,4 441+3 9.010:3
PMN-PT - 1813

TABLE S. 1. Fit parameter of the XRR measurement for
Fe3O4/PMN-PT(001) and FesO4/PMN-PT(011)

LO kv/em

Intensity [a.u.]

0.01 0.02 0.03 0.04 0.05 0.06 0.07

—1071
3
B49-3
>
—_— =
5 2105
< 3] 4 okviem §10
§ 2| —— 4kV/cm £ .0
1
R S ——— B 0.01
©
21 [300K]| [He=(0.126+0.004)T|
Q. 10° P -+ w
<) +4 kV/cm
© —3 b
= ~0.4 ~0.2 02 04

0.0
o H[TI]

Intensity [a.u.]

FIG. S. 3. Magnetisation hysteresis in presence and absence

of 4kV /cm electric field showing a reduction of the coercive
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FIG. S. 4. ZFC magnetisation measurement and derivative, FIG. S. 5. PNR measurements with fit of Fe304/PMN-
in presence and absence of 4kV/cm electric field. PT(011) with the application of voltage
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FIG. S. 6. Magnetisation angle relative to the magnetic field
extracted from the fit of the PNR measurements.

Electric field | Layer Thickness [A] [roughness [A] |Magnetic ~ SLD|Magnetisation
[kV/cm] [10—6A72] angle [°]
0 Top 19.0191 5.9415-08 0.4915:01 6173

0 Fe304 4342110 105107 0.34+9:01 3212

0 Substrate |- 23.610°2 . -

12 Top 18.2791 8.0701 0.4970:01 6711
+2 Fe304 447.0713 149701 0.4115:01 2117
+2 Substrate |- 22.6157 - -

14 Top 11.3751 8.9101 0.20+991 8811
+4 Fe30,4 447.0712 8.3101 0.45+5:01 2871
+4 Substrate |- 23.5102 - -

4 Top 8.8101 8.2101 0.49+001 126}
-4 Fe304 447.0%13 13.3%51 0.47+0-52 217}

-4 Substrate |- 22.710-1 - -

+4 Top 10.1701 6.1101 0.47+0:02 2871
+4 Fe30, 447.0112 116701 0.4819:01 2512
+4 Substrate |- 21.010% - -

TABLE S. II. Fit parameter of the PNR measurements of Fe3O4/PMN-PT(011). The listed errors are the calculated 90%
confidence intervals of the parameter, as given by the Refl1D program.
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