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	Fig.1. Structure of  6-(TEMPO)-1-oxo-1H-phenalene-2,3-dicarbonitrile .


Photoexcited molecules with multiple spins are promising components for diverse technologies, including light-emitting and energy-storage devices and elements of quantum information processing. The spin-involved photo-induced proposes in these molecules are of particular interest. Here, we present the results of the study of the CNI Tempo dyads (6-(TEMPO)-1-oxo-1H-phenalene-2,3-dicarbonitrile) by time resolved electron paramagnetic resonance (TREPR) spectroscopy. The molecular structure is shown in Fig. 1. This chromophore-stable radical dyad can form several metastable excited states under photo-illumination. 
TREPR investigations of CNI Tempo dyads were conducted at 80 K and at room temperature. The sample was dissolved in the mixture Toluene+2-Methyltetrahydrofuran, (10-4 M/L).
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Fig. 2. TREPR of 6-(TEMPO)-1-oxo-1H-phenalene-2,3-dicarbonitrile at 80 K (left) and at room temperature (right).
The results of the experiments are presented in Fig. 2. The low-temperature signal comes from the ground state of the molecule, i.e. from the radical TEMPO. The decay time of this spin-polarized signal exceeds 10 μs. The room temperature spectrum consists of three well-resolved hyperfine lines, corresponding to the projection of the nuclear spin of the nitrogen. There is also the additional signal centered approximately at 342.5 mT. This resonance field is consistent with the transition of the excited quartet state, formed by the interaction between the excited triplet state of the chromophore and the doublet state of the stable radical. Figure 3 shows a comparison of the room temperature spectrum with the expected spectra of the ground and excited quartet states of the dyad. This figure illustrates the formation of the CNI-Tempo quartet state under light excitation.
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Fig.3 TR EPR spectra of 6-(TEMPO)-1-oxo-1H-phenalene-2,3-dicarbonitrile for fluid solution at DAF  = 500ns
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