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Figure S1. Surface images of Nb:STO substrate with atomic-terrace.
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Figure S2. X-ray reflectometry measurements for BTO (a) and STO (b).

Figure 52 shows XRR patterns for BTO film and STO film which use a commercial
software to simulate and calculates reflectivity curves from the first principles based on a
physical model of the film stack. Then we can obtain the thickness value of film. The thick-
ness of each layer is controlled by the number of laser pulses. Thus BTO and STO growth
rates were confirmed at about 27 and 29 pulses per unit.
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Figure S3. (a) XRD measurements of the BSTO thin film (80 nm) of four representing positions with increasing Sr con-
tent. (b) XRD pattern around (001) reflection (From Part 1 to 4, Sr content increases).

The XRD patterns of BSTO films on the Nb-STO substrate are shown in Figure S3.
As Sr increasing, the BSTO (001) peak shifts closer to Nb-STO (001) peak as shown in
Figure S3 (b). The shift is consistent to the varying composition. Compare to bulk BTO
value, the c lattice constants decreased. The shift is consistent to the varying composition,
indicating that the BSTO composition spread thin film can successfully be fabricated by
LMBE with Mask.





