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Vacuum Ultra Violet Spectroscopic Ellipsometry
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Figure 1, Sample structure of the BST films,
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Table 1, Various conditions for BST films preparation

Sample #1 #2 #3 #4 #5 #6
Deposition | Room . .. | Room .
3007 | 700TC 300C | 700C
temperature | temp, temp,
Annealing . . .
X X X 900C | 900 | 900TC
temperature
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Figure 2, Schematic diagram of the VUV-SE,
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Figure 3. (a) ¥ and (b) A spectra of the all BST samples
at 60° incident angle. Spectra (a) and (b) are
offset from the bottom spectrum by 30 and 100,
respectively,
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Figure 4. Best fit curves of the measured (a) ¥ and
(b) A spectra of the #6 BST sample.
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Table 2. Fit results of TL oscillator parameters. Names of the parameter are taken from Ref. 5

Sample | #1

l

#2 | #3

| #4 \ #5 ] #6

Parameters of the lst TL oscillator

74,555

114,790 139,660 155,480 183,310 192,270

4,957*

4,798* 4.754% 4, 580% 4.480* 4.460*

2.240

1,782 1,574 1,658 1.348 1,222

ISHTQNISE N

3.470*

3,641% 3.719% 3.430%* 3.559* 3.610%

Parameters of the 2nd TL oscillator

35,190

39,734 40,539 54,995 59,676 63.963

7.804

7.739 7.658 7.698 7.627 7.470

3,231

3,019 2.905 2.889 2.864 2.638

ISHIQY IS H N

3,550

3.710 3.900 4.470 4.573 4,671
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Figure 5. (a) Index of refraction and (b) Extinction
coefficient line shapes of the BST films.
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We performed a study on optical properties of BaSm,TisO1 thin films by vacuum ultra
violet spectroscopic ellipsometry in the 0.92~8.6 eV energy range. For the analysis of the
measured ellipsometric spectra, a 5-layer model was applied where optical property of the
BaSm,Ti4O12 layer was well represented by a Tauc-Lorentz dispersion function. Our analysis
clearly showed new structure in high energy region at about 7.5 eV. Consistent changes
of refractive index & extinction coefficient of the BaSm,TisOy, thin film by the growth
and annealing temperatures were also confirmed.

Keywords : Ellipsometry, Dielectric function, BaSm,TisO12 (BST), Tauc-Lorentz dispersion
model
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