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We designed and synthesized new organic luminophores for application as fluorescent markers for noble metal nanoparticles. The novel luminophores are 4-methoxy- and 4-pyrollidine derivatives of 1,8-naphtalimide bearing at the imide N atom long methylene chain with SH end groups, which enables their covalent binding to noble metals. We determined the steady state and dynamic photophysical characteristics of the lowest lying singlet and triplet electronically excited states of naphthalimides that specify the luminescence properties of organic molecules on the basis of UV-VIS absorption and fluorescence spectroscopy in solution. The 4-methoxy substituted naphtalimide has strong fluorescence in solution in the blue region of the spectrum at 420 – 450 nm, while the 4-pyrollidine-derivative is characterized by intensive green emission around 500 - 540 nm. The corresponding relative fluorescence quantum yields are extremely high – up to 0.9. The measured natural life time of the first singlet electronic state of 4-methoxy- and 4-pyrrolodine-naphthalimide is between 6 and 10 nsec. 
The novel organic luminophores were applied for fluorescence labeling of both synthetically prepared monolayer protected clusters of Au nanoparticles, and of Au and Ag nanoparticles obtained by picosecond laser ablation. The spectral properties of the resulting nanocomposites were characterized by UV-Vis, fluorescence and fluorescence life-time spectroscopy 1. We are now repeating such characterizations by using different length methylene  spacers, in order to study the dependence of the fluorescence emission on the distance between the fluorescent moiety and the metal nanostructures.
The nonlinear response of the previous nanocomposites can be studied in the frame of the present exercise by using Z-scan at 1064 nm and 532 nm both with ps and ns pulsed and by OKE with psec laser pulses at 1064 and 532 nm with ps pulses. 
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