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A. Optimization of substrate temperature

The optimal growth temperature ranges are 200~210 °C for EuTe4 and 210~230 °C for
EuTe, respectively. In our manuscript, we set the growth temperatures for the two films
as 205 °C and 220 °C, respectively. We utilize the RHEED technique to characterize the
film quality at different temperatures, which is the most direct method to monitor the film
growth quality in MBE.

Figures S1(a)-S1(f) display the RHEED patterns of europium telluride films grown
at different temperatures. From these figures, we can infer:

Figure S1(a), <190 °C: At this substrate temperature, which is below the condensation
temperature of the Te element, a large amount of unreacted Te clusters directly condenses
on the substrate, resulting in extremely low film quality.

Figure S1(b), 190-200 °C: The temperature at this point is slightly below the optimum
for EuTe4 growth. The RHEED pattern indicates the film is still EuTe4, but its sharpness is
not as good as the one grown at 205 °C. This is because the temperature is too low for a
sufficient reaction between Eu and Te.

Figure S1(c), 200~210 °C: This is the optimal growth temperature for EuTe4.

Figure S1(d), 210~230 °C: This is the optimal growth temperature for EuTe.

Figure S1(e), 230~250 °C: At this point, sharp RHEED streaks begin to display trans-
mission spots, indicating the presence of some three-dimensional island growth.

Figure S1(f), >250 °C: The RHEED diffraction pattern shows clear transmission spots,
indicating that three-dimensional island growth is dominant.

Since this study primarily focuses on the preparation of flat two-dimensional films,
we have set the growth temperatures for EuTe4 and EuTe at 205 °C and 220 °C, respec-
tively.
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39
Figure S1. RHEED patterns of EuTe films grown at different substrate temperatures. 40
B. More details on the transmittance spectroscopy 41
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Figure S2. Product of the transmittance spectrum of the silicon substrate and the experimental ap- 43
paratus (T1=TsubxTappa). 44



