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The table presents data on the tested materials.  
 
Table S1. Information about materials (*based on manufacturer's data  [1]) 

Abbreviation Full chemical name Empirical 
Formula 

Molecular 
weight (u) 

Purity*  HPLC 
(%) 

Dye D131 
2-cyano-3-[4-[4-(2,2-diphenylethenyl)phenyl]-

1,2,3,3a,4,8b-hexahydrocyclopent[b]indol-7-yl]-
2-propenoic acid 

 
C35H28N2O2 

 
508.61 

 
>95 

Dye D149 

5-[[4-[4-(2,2-diphenylethenyl)phenyl]-1,2,3-
3a,4,8b-hexahydrocyclopent[b]indol-7-

yl]methylene]-2-(3-ethyl-4-oxo-2-thioxo-5-
thiazolidinylidene)-4-oxo-3-thiazolidineacetic 

acid 

 
C42H35N3O4

S3 

 
741.94 

 
 

98 

Dye D205 

5-[[4-[4-(2,2-diphenylethenyl)phenyl]-
1,2,3,3a,4,8b-hexahydrocyclopent[b]indol-7-
yl]methylene]-2-(3-octyl-4-oxo-2-thioxo-5-

thiazolidinylidene)-4-oxo-3-thiazolidineacetic 
acid 

 
C48H47N3O4S

3 

 
826.10 

 
 

97 

Dye D358 

5-[3-(carboxymethyl)-5-[[4-[4-(2,2-
diphenylethenyl)phenyl]-1,2,3,3a,4,8b-

hexahydrocyclopent[b]indol-7-yl]methylene]-4-
oxo-2-thiazoli dinylidene]-4-oxo-2-thioxo-3-

thiazolidinedodecanoic acid 

 
C52H53N3O6S

3 

 
912.19 

 
95 

Dispersion relationships are discussed below [2]. 



Tauc - Lorentz absorption formula is as follows Lorentz [3,4]    𝜀ଶ ∝  ൫𝐸 − 𝐸௚൯ଶ/𝐸௚ଶ 

 

and Cody – Lorentz model is shown by the equation [5] 𝜀ଶ ∝  ൫𝐸 − 𝐸௚൯ଶ 

 

Detalied Cody absorption formula is describe by  

 𝜀௡_஼௅ = 𝜀௡ଵ + 𝑖𝜀௡ଶ 

 

where  

𝜀ଶ(𝐸) = ⎩⎪⎨
⎪⎧ 𝐸ଵ𝐸 exp ൬𝐸 − 𝐸௚௡ − 𝐸௧௡𝐸𝑢𝑛 ൰   0 < 𝐸 ≤ 𝐸௚௡ + 𝐸௧௡𝐺(𝐸)𝐿(𝐸) = ൫𝐸 − 𝐸௚௡൯ଶ൫𝐸 − 𝐸௚௡൯ଶ − 𝐸௣௡ଶ − 𝐴௡𝐸௢௡𝛤௡𝐸(𝐸 − 𝐸௢௡)ଶ + 𝛤௡ଶ𝐸ଶ   ; 𝐸 > 𝐸௚௡ − 𝐸௧௡ 

𝐸ଵ = (𝐸௚௡ + 𝐸௡)G(𝐸௚௡ + 𝐸௧௡)L(𝐸௚௡ + 𝐸௧௡) 

𝜀௡ଵ = 2𝜋 𝑃 න 𝜉𝜀௡ଶ(𝜉)𝜉ଶ − 𝐸ଶ
ஶ

଴ 𝑑𝜉 

Where  

n≡oscilator , 𝐸௚ ≡ bandgap, 𝜀ଵ, 𝜀ଶ ≡ the real and imaginary parts of the dielectric function, 
G(E) ≡nearbandgapfunction, L(E) ≡ Lorentz oscillator function, 𝐸௧, 𝐸௣ transition energies  

The detailed Tauc-Lorentz absorption formula is desribed by   

𝜀ଶ(𝐸) = 𝐴𝐸଴Γ (𝐸 − 𝐸௚)ଶ𝐸ሾ(𝐸ଶ − 𝐸଴ଶ)ଶ − Γଶ𝐸ଶሿ Θ (𝐸 − 𝐸௚) 

𝐸௚ is the band gap of the material, A is a refactor, which includes the optical transition matrix 
elements., a Θ is the Heaviside Theta function, 𝐸଴ is the peak in the joint density of states, Γ is he 
broadening parameter.  

The real part of the TL dielectric function is 𝜀ଵ(𝐸) = 𝑛ଶ(𝐸)−𝑘ଶ(𝐸) 

  



Table S2. Thicknesses of investigated layers determined by spectroscopic ellipsometry 

 
Single dye thicknesses 

(nm) 
Dye: P3HT: PCBM  

(nm) 
Dye D131 108.0 49.1 
Dye D149 82.0 48.4 
Dye D205 80.5 47.9 
Dye D358 65.9 50.4 

 

In the Figure S1, the profiles obtained from AFM measurements for the studied mixtures are shown.  

 

Figure S1. AFM profiles for the tested mixtures  a) P3HT:PCBM b) dye D131:P3HT:PCBM c) dye 
D149:P3HT:PCBM d) dye D205:P3HT:PCBM e) dye D358:P3HT:PCBM  
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