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Abstract
Negative ion mass spectrometry (NIMS) is one of the most powerful methods for investigation of negative ions in the gas phase. With this method, negative molecular ions are formed at certain energies of the captured electrons (Eel) (at certain resonant maxima) when Eel is varied from 0 eV to 15 eV, and each resonance gives a definite electronic state of the ions. The challenge is then to determine the ion state at a given resonance. This problem can be solved by obtaining additional data for the molecule of interest using photoelectron spectroscopy, UV absorption spectroscopy, and or other methods. We applied this approach to TCNQ and found that a series of the electronically excited Feshbach resonances are formed in this compound over the entire Eel range of 0 – 15 eV, some of which produce unusually long-lived ions. With UV absorption spectroscopy, we also determined previously the first triplet of TCNQ at 1.96 eV, which enabled us to elucidate two mechanisms providing the high lifetime for these ions. The first of these mechanisms is of a practical interest and presents intersystem crossing with transformation into the ion-quartet (4M-) of the “initial” Feshbach ion-doublet (2M-) formed below the first triplet (T1). Such ion-quartet can decay to the ground state of the neutral molecule only via inversion of the spin of one of the electrons, and, as a result, such ion holds an additional electron for a relatively long time. We suggest that the analogous ion-quartets may also be formed in condensed medium, such as in the organic photovoltaic cell. If the electron acceptor in the voltaic cell forms it, this can reduce the probability of exciton recombination and improve the efficiency of the device. Our detailed research on the possibility of this phenomenon in the device is scheduled for the foreseeable future.
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Figure 1. Resonant curves of the molecular negative 1on
and neutral of TCNQ from NIMS; m/z - mass number;
the lowest triplet of TCNQ from UV absorption spectrum - T,.
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