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current in combination with an ICCD camera, the study of the generation of REs with reference to
the dynamics of streamer formation was performed.

The reported study was performed within the framework of the State assignment of the IHCE SB
RAS, Project No. 0291-2021-0014 (FWRM-2021-0014) as well as was funded by RFBR, Project
No. 20-02-00733.
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A series of novel pyrazine quinoxaline derivatives D-A and D-zn-A structures is synthesized. The
photo- and electroluminescent properties of the obtained compounds were studied [1]. In this report,
we provide a theoretical explanation of the mechanisms of the processes of delayed luminescence
occurring in the presented structures.

All calculations were carried out in the quantum chemical software package Orca 4.2.1 [2, 3]
using stationary and time dependent density functional theory (DFT and TD-DFT). The geometry of
the ground and first excited states was simulated; a diagram of the energy levels of molecules for
triplet and singlet states was constructed. All compounds are characterized by a close to orthogonal
arrangement of the donor and acceptor fragments of the molecule in the excited state. This leads to a
low spatial overlap of the HOMO and LUMO, which favorably affects the quantum yield of delayed
fluorescence. Analysis of Jablonski diagrams in comparison with experimental data has shown [1]
that the test compound delayed fluorescence occurs by several mechanisms, including both the
thermally activated delayed fluorescence (TADF) through the high triplet state (so-called “hot-
excitons” mechanism — HE) and triplet triplet annihilation (TTA). In the first case the energy gap
between S; and T, states was close to zero, when for the TTA cases the S; state was approximately
halfway between Ty and T, states. The fact that delayed fluorescence occurs via the HE mechanism is
explained by the different nature of the T; and T, states. This leads to little interaction between
them. So, the process of nonradiative relaxation in the T, state is extremely slowed down.
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