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Study on the preparation and spectroscopic ellipsometry of MoTe,
quantum dot films
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Abstract: The preparation of quantum dot thin films and the accurate determination of optical constants are particularly
important in the development and application of their optoelectronic fields. At present, the optical constants of MoTe,
single-crystal films prepared by mechanical exfoliation and chemical vapor deposition are relatively mature. However,
the optical constants of 2H-MoTe, quantum dot films are rarely reported. 2H-MoTe, quantum dots were prepared by ul-
trasonic assisted liquid phase exfoliation, and two sizes of 2H-MoTe, quantum dots were prepared by changing the type
of solvent and ultrasonic order. The optical constants such as refractive index, extinction coefficient and dielectric con-
stant of quantum dot films of two sizes were studied by B-spline model and Tauc-Lorentz model using ellipsometry. The
results show that the two sizes of 2H-MoTe, quantum dots have similar refractive index, extinction coefficient and a wid-
er spectral absorption in the visible to near infrared band. And compared with MoTe, bulk material, it has a lower dielec-
tric constant.
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Fig. 2 Size, morphology, structure and composition analysis of MoTe, quantum dots: (a) TEM image of 10. 5 nm quantum
dots; (b) TEM image of 3. 0 nm quantum dots; (c)10.5 nm and 3. 0 nm HRTEM images of quantum dots; (d) XRD pattern of

10. 5 nm quantum dots; (e) Raman spectrum of 10. 5 nm quantum dots; (f) FTIR reflection spectrum of 10. 5 nm quantum dots
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Fig. 3 SEM and UV-Vis-NIR absorption spectrum tests of MoTe, quantum dot films: The surface SEM image of the quantum dot
films shows that (a) the particle size is 10. 5 nm, (d) the particle size is 3. 0 nm, and insets are the local enlarged images; The sec-
tion SEM image of the quantum dot films shows that (b) the particle size is 10. 5 nm, (e) the particle size is 3. 0 nm; The UV-Vis-
NIR absorption spectrum of quantum dot films (c) the particle size is 10. 5 nm, (f) the particle size is 3. 0 nm, and insets are the

pictures of the films
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Fig. 4 (a) The schematic diagram of the ellipsometric spectrometer device; (b) 2H-MoTe, quantum dot film models
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Fig. 5 The ellipsometry spectra fitting results using B-spline model of MoTe, quantum dot film with the size of 10. 5 nm: (a, b)

the ellipsometric parameters; (c) the test and the fitting values of 7, k; (d) the test and the fitting values of the dielectric constants
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