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Spectroscopic ellipsometry 

The dielectric function was presented by a combination of terms (oscillators)  

𝜀 =
𝐴1

𝐸𝑛1
2−𝐸2

+ ∑ 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛(𝐸, 𝐴𝑗 , 𝐵𝑟𝑗, 𝐸𝑛𝑗)8
𝑗=2 ,                            (S1)  

 

where 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛(𝐸, 𝐴𝑗 , 𝐵𝑟𝑗 , 𝐸𝑛𝑗) is a complex function with the following imaginary part: 

 

𝐼𝑚(𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛(𝐸, 𝐴𝑗 , 𝐵𝑟𝑗, 𝐸𝑛𝑗)) = 𝐴𝑗 ⨯ 𝑒𝑥𝑝 [− (
𝐸−𝐸𝑛𝑗

𝐵𝑟𝑗
)

2

] − 𝐴𝑗 ⨯ 𝑒𝑥𝑝 [− (
𝐸+𝐸𝑛𝑗

𝐵𝑟𝑗
)

2

].   (S2) 

 

Here A is the amplitude, En is the energy, and Br is the width of the oscillator, and E is the photon 

energy. By varying oscillator parameters, the dielectric function was established so that the 

difference between the correspondingly modelled ellipsometric data and the experimentally 

measured spectra was minimized (Fig. S1). Optical absorption coefficient  was calculated from 

the dielectric function  

𝛼 =
4𝜋𝐸

ℎ𝑐
√0.5 ((𝜀1

2 + 𝜀2
2)

1
2⁄ − 𝜀1)  ,                                           (S3) 

where h is the Planck’s constant, c is the speed of light in vacuum, and 1 and 2 are the real and 

imaginary parts of the dielectric function.  
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Fig. S1. (a-d) Ellipsometric angles (a,c,e)  and (b,d,f)  as a function of photon energy in BN-

KNN films on (a, b) STO and (c, d) LSAT substrates and  (e, f) BN-KNN ceramics. Dashed curves 

show experimental data acquired at different angles of incidence (55, 60, 65, 70, 75, and 80 deg, 

correspondingly). Solid red curves show fits to multi-oscillator models.  
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Fig. S2. Reciprocal space maps around (a, c) (002) and (b, d) (303) lattice points for BN-KNN 

films on (a, b) STO and (c, d) LSAT. Coordinates are expressed in reciprocal lattice units of 

substrates. 

 

 

 

 

Fig. S3. Uncertainty of determining indirect gap in ceramics. Solid curve shows Tauc plot. Straight 

lines illustrate different formal fits in various very narrow spectral regions.  

 


