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Supplementary information

Femtosecond Time-Resolved Absorption Measurements:

The ultrafast transient absorption measurements were performed using a femtosecond 

laser source (Libra, Co-herent) that contains a diode-pumped, mode-locked Ti:Sapphire 

oscillator (Vitesse. Fundamental 800 nm), amplified by a diode-pumped intracavity doubled 

Nd:YLF laser (Evolution). The Libra generates compressed laser pulses (90 fs pulse width) 

with output of 4.26 W at a repetition rate of 5 kHz. The output beam was split into two parts. 

A small portion was used as the gate pulse (vide infra), while the major portion of the output 

pulse was used to pump a Coherent OPerA Solo (Light Conversion Ltd.) optical parametric 

amplifier to generate spectrally tunable light spanning the range 240−2600 nm and is used as 

the pump beam.

For optical detection, a Helios transient absorption spectrometer (Ultrafast Systems 

LLC) was used. The source for the pump and probe pulses was derived from the output of Libra. 

The small portion of the output pulse was focused on a sapphire crystal to generate a white light 

continuum in the range 430-800 nm which is used as the gate pulse. The probe light was 

measured by a fiber optic that is coupled to a multichannel spectrometer with a CMOS sensor 

in the range 350-850 nm. The sensor has a 1.5 nm intrinsic resolution. The repetition rate of the 

laser was reduced to 1 kHz in order to match the working parameters of the Helios. A chopper 

was used to block every other pump pulse (~3 mm diameter), thus generating 500 Hz sync 

signals.

Rotational contribution to the overall excited state decay kinetics was removed by 

depolarizing the pump beam using a depolarizer (DPU-25, Thorlabs). In this way, the excited 

molecules’ absorption is isotropic and therefore any dipole-dipole interactions between the 

excited molecules and the probe light are cancelled out. The pump pulse was attenuated to 
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~150–200 nJ in order to avoid multiphoton excitation and to ensure a one-photon absorption 

process.1-3 

The pump and probe pulses were focused on the sample which was placed in a 

cylindrical cell with a path length of 2 mm. The relative temporal delay between pump and 

probe pulses was varied in 20 fs steps or longer, using a computer-controlled linear stage (retro 

reflector in double pass setup). Kinetic traces at appropriate wave-lengths were assembled from 

the time-resolved spectral data. Surface Xplorer software (supplied by Ultrafast Systems) was 

used for data analysis. The wavelength dependence of the coherent artifact signal from the pure 

solvent was used to correct time-zero of the time-resolved absorption data and to determine the 

instrument response. The latter was estimated to be ~ 150 fs. The steady-state absorption spectra 

of the samples were compared before and after the experiments and no change were observed 

in the absorbance and the spectral shape, indicating no photodegradation effect due to the laser 

pulses.
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Figure S1 Fitting results obtained for Nyquist plot and (c) Bode phase plots obtained for 

Au-Ag/TiO2 nanocomposite (Au75:Ag25)


