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Oscillator normalization
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The Flat Oscillator
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Oscillators available in ksemawc v2.6

Single peak in  e
2

Free carrier effects
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C (eV2) E0 (eV) D W(eV)

Flat C >1 - - -

Single peak intensity Peak energy Line width -

Lorentz-Dirac intensity Peak energy Line width Line asymmetry

Drude intensity - Line width -

Dir/Indir. Gap Lorentz intensity Eg Line width Band width

Dir/Indir. Gap Urbach intensity Eg Urbach tail Band width

Dir. Gap Exciton intensity Eg Line width Binding energy

Dir. Gap M1-M2 intensity Eg (E
1
-E

2
)/2 Band width

Oscillators parameters
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Single peak oscillators formulas
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Single peak oscillators
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Comparison of the 4 single oscillators
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Comparison of c
2
 for the 4 single oscillators
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Drude oscillators
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Direct and Indirect gap oscillators
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Joint density of states

Conduction and valence band convolution
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Tauc and Cody approximations
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3D critical points 

-1.0-0.8-0.6-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

-2.5
-2.0
-1.5
-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

4.5

5.0

-1.0
-0.8
-0.6
-0.4
-0.2
0.0
0.2
0.4
0.6
0.8
1.0

M
1

M
0

-3 -2 -1 0 1 2 3
0.0

0.1

0.2

0.3

M
3

M
2

M
0

 

 

 s.
c.
(E

)

(E-E)/D

M
1



17This work was financially supported by the European Union’s Horizon 2020 research and
 innovation programme under the grant agreement 952982 (Custom-Art)

3D critical points : analytical approximation 
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Direct gap-Cody and Direct gap-Tauc (M
0
-M

3
)
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Indirect gap-Cody and Indirect gap-Tauc
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The convolution approach
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Direct gap Cody - Lorentzian tail
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Direct gap Tauc - Lorentzian tail
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Direct and Indirect gap oscillators with Urbach tail
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Direct gap Tauc-exciton
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Direct gap Tauc-exciton: broadening effect
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3D M
1
-M

2
 critical point oscillator
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A familiar case: crystalline silicon
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A familiar case: crystalline silicon
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 Perovskite film on glass
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 ZnSe film on glass
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 IWO film on glass
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 CZTSSe solar cell

2-ITO
1-Polym (bulk)

3-ZnO

4-CdS
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 HJ c-Si solar cell
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1-ITO

3-c-Si

4-a-Si:H

5-ITO



34This work was financially supported by the European Union’s Horizon 2020 research and
 innovation programme under the grant agreement 952982 (Custom-Art)

 Acknowledgements

And...Thank You for your attention !


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34

