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Magnetoconductance Effect of Organic Solar Cell due to the Conservation Rule of
Electron Spin Angular Momentum
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To overcome main factors lowering the energy conversion efficiency of
organic solar cells (0SCs), recently there is great interest in singlet fission and triplet fusion
because of the potentially ultrahigh efficiency of the conversion from photon to charge. In those
elementary dynamics, the electron spin plays an essential role due to the conservation of angular
momentum. Here we show that the magnetoconductance (MC) effect originated from depressing the spin
mixing in encounter pairs under the external magnetic field provides quantitative information about
the singlet fission, the charge recombination and the trap-related dynamics with triplet exciton in
a bilayer device of pentacene?fullerene. The results obtained by the simple non-destructive MC
measurements indicate that energy turning and/or harvest of the triplet excitons are key issues for
enhancing the performance of 0SCs.
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