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1. Description of 2PA cross-section measurements. 

The 2PA cross section measurements were performed with a tunable 10 W pumped 

Ti:sapphire femtosecond laser system (220 fs pulse width, 76 MHz repetition rate) as the 

excitation source and a spectrofluorimeter with PMT detectors (Figure S-1).  

The linear polarization and the power of the laser light were adjusted by the optical attenuator 

(OA), which consists of two Glan-Thompsom polarizers and a half-waveplate. The laser beam 

was divided with a beam splitter (BS) from where the transmitted beam was expanded with a 

bean expander (BE) and passed through the sample (S) after being focused with an objective lens 

(10X). The reflected beam was sent to the power meter (PM) to monitor the variation of the 

incident power on the sample (S).  The two photon emission (2PE) light was focused by the lens 

(L) and the upconverted fluorescence was collected by the PMT of the spectrofluorimeter used 

for fluorescence quantum yield methods at a direction perpendicular to the pump beam. During 

these measurements this PMT was set to analog mode.  A computer was used to record and 

process all the experimental data. The numerical estimation of the 2PA cross section  was 

performed by comparison with a known reference by using equation (i):  

           (i) 

where the subscript R refers to the reference, <I> is the integrated intensity from two-photon 

excitation, C is the concentration, n is the refractive index, Q is the quantum yield and P is the 

incident power on the sample. 
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Figure S-1. Experimental setup used to measure the 2PA cross sections of the dyes. 

 

 

 

 

 

 

 

 

 

 

OA:   optical attenuator 

BS:   beam splitter  

PM:   power meter 

BE:   beam expander  

10X:   10X objective lens 
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2. NMR data for new compounds. 1H and 13C NMR spectra were recorded in CDCl3 on a NMR 
spectrometer at 500 and 125 MHz, respectively. 
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13
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1
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