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Figure S1. Normalized transient absorption kinetics for D149/ACN measured at the indicated 

wavelength under excitation at 532 nm with 300 J/cm
2 

energy density of the pump pulse. 

The time axis is in logarithmic scale.   
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Figure S2. Normalized transient absorption kinetics for D149/EL measured at 620 nm under 

excitation at 532 nm with different indicated energy densities of the pump pulse. The time 

axis is in logarithmic scale.   
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Figure S3. Transient absorption kinetics for D149/EL measured at 620 nm under excitation at 

532 nm with 300 J/cm
2  

pump pulse in open circuit (OC) and short circuit (SC) conditions. 

The time axis is in logarithmic scale.   
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Figure S4. (A) Determination of instrument response function (IRF). Black line shows 

normalized signal of the xenon lamp irradiation modulated by a chopper and detected by the 

fast photodiode. The red line is a fit of a hat-like function that represents IRF. (B) Transient 

photocurrent (black line) measured for D149/EL under excitation with the modulated xenon 

lamp with 1 Sun energy density at short circuit conditions (note longer time scale than in 

figure (A)). The red line corresponds to the fit of one exponential function convoluted with 

IRF from (A). The fitted decay time constants is SC=1.46 ms. Note that the same dynamics 

reflected in the rise of the signal.   
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Figure S5. (A) Open circuit voltage decays measured for D149/EL after turning off the xenon 

lamp irradiation filtered to simulate 0.03 and 1 Sun intensity. (B) Electron lifetime calculated 

from the data in part (A) according to the following formula 
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The lifetime for VOC=550 mV is about 3 ms. 
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Figure S6. Resistance of sample properties to extensive laser irradiation exposure. (A) 

Stationary absorption of D149/EL and (B) transient absorption kinetics for D149/ACN 

(measured at 620 nm) before and after the indicated number of measurement sessions (4 hours 

in flash photolysis experiment). 
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Scheme S1. Schematic representation of the measured rate constants accompanying the charge 

separation in complete D149-sensitized solar cell. 

 

I3
- 

 I- 

 I- 

 I- 

I3
- 

I3
- 

DYE 
REGENERATION 

k = 2106 s-1 

electron 
 

injection 

ELECTRON 
TRANSPORT 

k = 5 102 s-1 
 

TiO2 - DYE 
RECOMBINATION 

k = 2-16 104 s-1 

TiO2 - IODIDE 
RECOMBINATION 

k = 3 102 s-1 
 

electrode 

D149 
(scale 

10:1) 

TiO2 

 : trap sites at   
  TiO2 surface 
  and grain 

  boundaries  

STARK SHIFT  
DISAPPEARANCE 

k = 5103 s-1 

450 500 550 600 650 700
 

A
b

s
o

rb
a

n
c

e

+ 

~1 nm 

nm 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2013


