INVERSION OF ELECTRON SPIN POLARIZATION IN ORGANIC CHROMOPHORES. TIME-RESOLVED EPR STUDY
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As is known, the chromophore molecule can transition from the excited singlet state to the triplet state upon photoexcitation. The population of the sublevels of the triplet state occurs selectively. This nonequilibrium distribution of populations is known as the effect of the so-called chemically induced electron spin polarization (ESP). This effect of nonequilibrium ESP can be registered by the time-resolved EPR (TR EPR) method [1]. This method is based on direct detection of the EPR signal after the laser pulse. In TR EPR experiments we obtain both the time dependence of the EPR signal after the laser pulse and the dependence of the EPR signal on the magnetic field as for a CW EPR, but without magnetic field modulation. 
Typically, the intensity of the triplet state TR EPR signal decreases with the observation time after the laser pulse. Therefore, the time dynamics of the EPR spectra are not analyzed. But there are examples where the ESP pattern changes dramatically. The ESP of the triplet TREPR spectra is inverted as the delay time after laser pulse. This change of ESP can be explained by the presence of strong anisotropy of the decay of the three sublevels of the triplet state. The nature of this anisotropy can be different.

We have studied various chromophores [2-4], including dyads in which we observe the ESP inversion. An analysis of the dynamics of EPR spectra is provided.
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