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3. Transition dipole moment change 

 

The dipole moment change was calculated by linear Lippert-Mataga equation: 

൫ߥ௔௕௦ூ஼் − ௙௟௨ூ஼்൯ߥ ≅ ൫ߥ௔௕௦௩௔௖ − ௙௟௨௩௔௖൯ߥ + 2൫ߤ௘ − ௚൯ଶℎܿܽ଴ଷߤ  ݂߂

݂߂ = ߳ − 12߳ + 1 − ݊ଶ − 12݊ଶ + 1 

Where ν is the wavenumber (cm-1); the superscript ICT and vac mean ICT and gas states, 

respectively; the subscript abs and flu mean absorption and emission processes, respectively; μe 

and μg are dipole moment (1 D = 10-18 esu cm) of the excited and ground state, respectively; h is 

the Planck’s constant (6.63×10-27 erg·s); c is the speed of light (3×1010 cm·s-1) and a0 (cm) is the 

cavity radius of Onsagar’s reaction field. The Δf value was tuned by different mixtures of 

1,4-dioxane and acetonitrile. It is calculated by: ϵ = χୈଡ଼୉ϵୈଡ଼୉ + χ୅େ୒ϵ୅େ୒ n = ටχୈଡ଼୉nୈଡ଼୉ଶ + χ୅େ୒n୅େ୒ଶ  

 

Table S1. Calculation of transition dipole moment change (ue – ug) of fluorophores 1a-c. 

Fluorophorea slope, cm-1 r2 ue – ug, D 

1a 11545 ± 1156 0.9251 24.2 ± 1.2 

1b 9186 ± 1123 0.8799 21.6 ± 1.3 

1c 10537 ± 1306 0.8769 23.2 ± 1.4 
a average value of the longest axis for fluorophores 1a-c is 2 nm. 
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4. Theoretical computations 

 

Table S2. Calculated charge contribution (%) on molecular orbitals of ground (S0) and excited (S1) 

states on donor (TPE) group. The difference indicates ICT rate (%). 

 Absorption  Emission 

 S0 S1* ICT rate  S1 S0* ICT rate 

1a 94 % 11 % 83 %  12 % 96 % 84 % 

1b 82 % 17 % 65 %  19 % 92 % 73 % 

1c 86 % 16 % 70 %  21 % 91 % 70 % 

* Non-equilibrium state. 
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7. Thermal stability measurements 

 

      

Figure S4. Results of TGA and DSC measurements. Decomposition temperature: 1a, 132 °C, 1b, 

291 °C and 1c, 245 °C. Melting point: 1a, n/a (decomposed first), 1b, 239 °C and 1c, n/a. 
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8. LDS measurements 

 

The measurements of LDS effect on the CdTe solar cell is based on the definition of cell EQE 

and the output short circuit current density (Jsc): Jୱୡ = eන EQEሺλሻ஛ౣ౗౮஛ౣ౟౤ ϕୱୱሺλሻdλ = dIୱୡdA  

Where ϕୱୱሺλሻ is the output light profile of the solar simulator and A is the active area of the 

CdTe solar cell, which is 0.5 cm2. 

Both the short circuit current (Isc) with and without the LDS film were measured. Assuming A is 

proportional to Isc, the change of Isc is equal to the change of Jsc: Iୱୡ,୵୧୲୦	୤୧୪୫ − Iୱୡ,୵୧୲୦୭୳୲	୤୧୪୫Iୱୡ,୵୧୲୦୭୳୲	୤୧୪୫ = Jୱୡ,୵୧୲୦	୤୧୪୫ − Jୱୡ,୵୧୲୦୭୳୲	୤୧୪୫Jୱୡ,୵୧୲୦୭୳୲	୤୧୪୫ ൬= JJ଴൰ 

A CdTe solar cell was used as reference in the LDS film EQE measurement. This solar cell was 

fabricated with a thin CdS layer (about 70 nm) and it shows short-wavelength response (300 – 500 

nm). It is active area is 0.5 cm2. The EQE of a CdTe solar cell with LDS film was calculated by 

the following equation: Iୱୡ,୵୧୲୦	୤୧୪୫ሺλሻIୱୡ,୰ୣ୤ሺλሻ = EQE୵୧୲୦	୤୧୪୫ሺλሻEQE୰ୣ୤ሺλሻ  

The output Isc at each individual wavelength was directly measured by a multimeter. The 

individual wavelength light was selected by connecting a monochromator to the solar simulator. 
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