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HD-TG and TA responses for a DSSC under open circuit condition (Fig. S1, Fig. S2) 10 

  The HD-TG and TA responses under open circuit condition were shown in Fig. S1 and Fig. S2. 11 

Figure S1 shows the I2 concentration dependence, and Fig. S2 shows the I
-
 concentration 12 

dependences, respectively.  The HD-TG responses were measured at 635 nm of the probe light, 13 

while the wavelength of the probe light for the TA measurements was changed to 785 nm. For the 14 

measurements under the open-circuit condition, the working and counter electrodes were 15 

disconnected.  16 

As shown in Fig. S1(a), the HD-TG responses had 3 exponential components, and the rise of the 17 

Arearrange component was delayed as the I2 concentration increased (The time constant increased from 18 

5 to 7 s.), while the decay of the Ae/electrolyte component was accelerated (The time constant 19 

decreased from 6 to 4 ms.). This is the same tendency as the I2 concentration dependence under 20 

short-circuit condition. The TA responses (Fig. S1(b)) had a decaying component in the time region 21 

of 10
-4

 to 1 s corresponding to electron loss by recombination processes, and the obtained result was 22 

same as the TA measurements at 635 nm under the short circuit condition. 23 

The responses of the Arearrange component did not depend on the I
-
 concentration (Fig. S2(a)). From 24 

the intensity dependence of the Ae/electrolyte shown in Fig. S2(a), the electron/electrolyte 25 

recombination was not observed for the concentration lower than 30 mM of the I
-
 concentration, 26 

same as the results obtained under the short-circuit condition (Fig. 2(a)). The TA responses 27 

monitored at 785 nm probe light shown in Fig. S2(b) had a decay component in the time region from 28 

10
-6

 to 10
-3

 s except for 300 mM of the I
-
 concentration and a slower decay component in 10

-3
 to 1 s 29 

for all the concentrations. The probe wavelength ( = 785 nm) is in the region where the dye cation 30 

and electrons in TiO2 have absorption, and it is considered that the first decay component in time 31 

region 10
-6

 to 10
-3

 s corresponds to the slower regeneration of the dye cations as we discussed in the 32 

result of TA responses for the lower I
-
 concentration under the short-circuit condition. The slower 33 

decay component in 10
-3

 to 1 s corresponds to the electron loss by recombination processes as 34 

discussed in I2 concentration. The conclusion given from the TA for the different probe wavelengths 35 
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(635 and 785 nm) and the different electrical condition (open and short) was same. 1 

 2 

Cation dependence on the HD-TG responses under the open circuit condition (Fig. S3) 3 

The HD-TG responses under the open circuit condition for a DSSC in various cation species were 4 

shown in Fig. S3. The response of the Arearrange component for Li
+
 was faster than those for DMPI

+
 5 

and TBA
+
. The intensity of the Ae/electrolyte component also depended on the cation species, and 6 

decreased in the order of Li
+
, DMPI

+
, TBA

+
, which is the same tendency as the cation dependence 7 

under the short-circuit condition. 8 

 9 
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Fig.S1 (a) HD-TG and (b) TA responses for a DSSC with 300 mM LiI/ACN in the presence of 3 

0.3, 3.0, 30 mM I2 under the open circuit condition. The TA responses were monitored at the 4 

wavelength of 785 nm of the probe light, while it was 635 nm for the HD-TG measurements. The 5 

horizontal axis was plotted on a logarithmic scale. Each horizontal black dot line shows the 6 

background level of the signals, which were vertically displaced for clarity. The HD-TG responses 7 

were normalized at the maximum signal intensity.  8 

9 
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Fig. S2 (a) HD-TG and (b) TA responses for a DSSC with 30 mM I2/ACN in the presence of 3, 30, 2 

300 mM LiI under the open circuit condition. A LiClO4/acetonitrile solution was added as a 3 

supporting electrolyte to maintain the ionic strength and the cation concentration almost equal. TA 4 

responses were monitored at the wavelength of 785 nm of the probe light, while it was 635 nm for 5 

the HD-TG measurements. The horizontal axis was plotted on a logarithmic scale. Each horizontal 6 

black dot line shows the background of the signals, which were vertically displaced for clarity. The 7 

HD-TG responses were normalized at the maximum signal intensity. The inset in (a) enlarges the TG 8 

responses in the time region of 10
-3

 to 10
-1

 s. 9 

 10 
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Fig. S3 HD-TG responses for a DSSC with 30 mM I2/ACN in the presence of 300 mM LiI, DMPII, 2 

TBAI under the open circuit condition. The horizontal axis was plotted on a logarithmic scale. Each 3 

horizontal black dot line shows the background level of signals. 4 
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