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Further Experimental Details: 

Transient Absorption Measurements 

Transient absorption data were collected using a femtosecond pump-probe transient 

absorption spectroscopy system.1,2  The pump and probe femtosecond transient absorption 

spectroscopy system consists of a transient absorption spectrometer (Ultrafast Systems, 

Helios) and a regenerative amplified Ti:sapphire laser (Spectra-Physics, Hurricane).  The 
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amplified Ti:sapphire laser provided 800-nm fundamental pulses at a repetition rate of 1 kHz, 

with an energy of 0.8 mJ, and with a pulse width of 100 fs (FWHM); the pulses were split into 

two optical beams with a beam splitter to generate pump and probe pulses.  One fundamental 

beam was converted into pump pulses at 400 nm with a second harmonic generator 

(Spectra-Physics, TP-F).  The other fundamental beam was converted into white light 

continuum pulses for use as probe pulses in the wavelength region from 400 to 800 nm.  The 

pump pulses were modulated mechanically at a repetition rate of 500 Hz.  The temporal 

evolution of the probe intensity was recorded with a Si CCD-array photodetector (Ocean 

Optics, S2000).  Transient absorption spectra were obtained over the time range from −5 ps 

to 3 ns. 

 

 

Dark J−−−−V curve (logarithmic scale) 

 

Figure S1.  Dark J–V characteristic of a P3HT/PF12TBT solar cell with 2.7% PCE.  The 

molecular weight of PF12TBT was Mw = 78,000 g mol−1.  The device was fabricated by 

spin-coating a chloroform solution of P3HT and PF12TBT (1:1 weight ratio) and annealed at 

140 °C for 10 min.  The device parameters are listed in Table 2. 
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Annealing-Temperature Dependence of J−−−−V characteristics 

 

Figure S2.  Annealing-temperature dependence of J–V characteristics measured for (a) 

P3HT/L-PF12TBT, (b) P3HT/M-PF12TBT, and (c) P3HT/H-PF12TBT under AM 1.5G 

illumination from a calibrated solar simulator with an intensity of 100 mW cm−2 (solid lines) 

and the dark condition (dashed lines).  The devices were fabricated by spin-coating a 

chloroform solution of P3HT and PF12TBT (1:1 weight ratio) and annealed for 10 min. 
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