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Abstract

Dynamic process of charge injection is investigated for an open conjugated polymer chain contacted with a metal electrode in the frame work of a nonadiabatic approach. It is found that the injected charges can be fractional, which is considered as a quantum probability. The charges will form wave-packets due to the strong electron-lattice interactions in the conjugated polymer. The maximum charge quantity for each wave-packet is two electronic units as the forbiddance of Pauli principle. Discrete energy levels will appear in the gap accompanying the wave-packet, which results in the potential asymmetry of the charge injection and ejection between the metal electrode and the polymer. Under a strong driving electric field, a wave-packet will dissociate into an extended state. From the non-equilibrium Green's function (NEGF) formalism, we theoretically studied the negative differential resistance (NDR) effect and controllable conductance switching in the organic spintronics and interpreted them with the voltage-induced polarons picture. A giant negative magnetoresistance (MR) exceeding 300% much larger than recent experimental result was obtained. The controllable hysteretic (bistable) current characteristic with the linear sweeps of the bias voltage in the solid state condition and of the electrodes potential in the electrochemical condition were investigated.
