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Main carriers in organic materials are spin polarons and spinless bipolarons. Experimental and theoretical investigations
show that polarons and bipolarons exist not independently but transform each other due to temperature, pressure, impurity or
external fields. [1, 2]. An interaction model is suggested to describe the transition between polarons and bipolarons in an
organic spin device (OSD). The evolutions of spin polarons and spinless bipolarons are calculated from the drift-diffusion
equations [3], in which both the polaron-bipolaron transition and the spin flipping of a spin polaron are included. Then the spin
polarized current is obtained. It is found that polarons are responsible for the spin polarized transport in an OSD. Different
from the case in a normal inorganic semiconductor device, spinless bipolarons will affect the spin polarization intensity of an
OSD. Finally, effect of the spin-flip time and the mobility of the carriers on the spin polarization are discussed.
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The ferromagnetic organic polymer poly-BIPO [1] represents a candidate material for organic spintronics. The dimerization
effect has been found in organic polymers [2] revealing a strong electron-phonon interaction in organic compounds. We
theoretically investigate the dimerization effect to a metallic electrodes contacted poly-BiPO, the length scale of the sample is
30 atomic sties, and the spin-polarized currents are calculated by keldysh greens function method. In the comparison with the
spin-polarized currents for dimerized and non-dimerized poly-BIPOs, the dimerization reduces the spin-polarization of the
current (SP), and the inter-site Coulomb interaction enhances the SP as shown in Fig. 1. Fig. 2 shows the spin polarizations of
the itinerant carriers for dimerized sample at every atomic site are smaller than non-dimerized sample.
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Fig. 1. The spin-polarization of the current
(SP) as the function of bias for different
inter-site Coulomb interactions. The open
symbols represent dimerized poly-BIPO and
the solid symbols represent non-dimerized
poly-BIPO.

Fig. 2. The spin polarization of the itinerant
carriers (Sz) at every atomic site (n) for
dimerized (open symbol) and non-dimerized
(solid symbol) samples. The dimerizaiton
reduces the spin polarization.
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