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Study on spectral ellipsometry of SnTe nanofilm
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Abstract: The accurate acquisition of optical constants of SnTe nanofilm is of great significance for the design of high-
performance optoelectronic devices and their potential applications in the field of optoelectronics. However, there are
still few reports about the methods to obtain the optical constants of the nanofilm. SnTe nanofilm was prepared on quartz
substrate by magnetron sputtering with a SnTe single target. Under the conditions of with no heating of the substrate and
annealing treatment, using the appropriate process parameters, a crystalline and compositionally controlled face-cen-
tered cubic SnTe nanofilm has been obtained. The thickness, composition, refractive index, extinction coefficient and
other optical constants of SnTe nanofilm were studied by using spectral ellipsometry (SE). Different fitting model struc-
tures were established. SnTe material data lists in SE database and the Tauc-Laurents model were used for fitting analy-
sis respectively. The results show that the SnTe nanofilm with such thickness has a higher refractive index in the visible
band and a wider spectral absorption from visible to near infrared.
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Fig. 1 Structural properties, composition and thickness analysis of SnTe nanofilm: (a) High resolution TEM images of SnTe

nanofilm; (b) Line profiles showing the interplanar spacings in (a) ; (c¢) Fast Fourier transform (FFT) image of the SnTe nano-

film; (d) EDS spectrum of the SnTe nanofilm; (e) XRD spectra of SnTe nanofilm; (f) AFM images on step edges of 21. 6-nm

thick nanofilms; Inset: Line profiles for thickness measurement



584

AN/ RS9 S g o

24
3
=8
% 11
=}
<

0 v v T

500 1000 1500 2000
Wavelength /nm
(2)

[o(hv)] /em™

42 %
9x10"
6x10"1
3x10"'1
" - Eg=051¢eV
05 1.0 1.5
hv eV
(b)

B2 SnTe 4K BRI : (a) UV-Vis-NIR WIS ; (b) A5 BRIDLA K G ) i s 49y ]
Fig. 2 Absorption spectra of SnTe nanofilm: (a) UV-Vis-NIR absorption spectra of SnTe nanofilm; (b) Plot used to obtain opti-

cal band gap of the nanofilm (thickness of 21. 6 nm). Inset: Picture of the SnTe nanofilm prepared on quartz substrate
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Fig. 3 Fitting models used for SnTe nanofilm on quartz substrate and the measured values of each optical constant and fitted val-

ues: (a) modeled structure (i) and (ii); (b) n and k measured and fitted values using models (i) and (ii) respectively; (c)-(f)

The measured values of each optical constant and fitted values using model (ii)
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Fig. 4 Measured and fitted values of the optical constants of SnTe nanofilm: (a) The measured and fitted values of (a) refractive

index n(E) spectrum; (b) The measured and fitted values of extinction coefficient k(E) spectrum
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Table 1 Fitted parameters of Tauc-Laurents model for

SnTe nanofilm
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