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Fig. 1. A schematic diagram of the device
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Fig. 2. The distribution of carrier densities (a) and
spin polarization (b) in the whole OSC layer. The car-
rier mobility is un = 0.8u0, and the splitting of spin-
flip time is A7 = 0.379 in the MPS. The other param-
eters are po = 1.0 x 1077 cm?/V's, 7o = 2.7 x 1073 s,
k=50x10" cm3/s, b = 1.7 x 102 s7, Lyps =
100 nm.
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Fig. 3. The effects of different polaron mobility in the
MPS: (a) the bipolaron density; (b) the spin polariza-
tion; the dashed, dash-dotted and solid lines are for
pn = o = 0.3u0, 0.6pp and 0.9u0, respectively; the
parameters are uny = 0.5uy, and A7 = 0.27p; the other

parameters are same as those in Fig. 2.
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Fig. 4. The effects of different bipolaron mobility in
the MPS: (a) the bipolaron density; (b) the spin po-
larization; the dashed, dash-dotted and solid lines are
for uy = 0.2un, 0.5un and 1.0uy,, respectively; the
parameters are g, = 0.9up and A1 = 0.379; the other
parameters are same as those in Fig. 2.; the small fig-
ure for polaron densities, the black and blue lines are
for the sum of density of polarons and density differ-
ence between spin-up polaron and spin-down polaron,

respectively.
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Fig. 5. The effects of different splitting of spin-flip
times: (a) the bipolaron density; (b) the spin polar-
ization; the dashed, dash-dotted and solid lines are for
AT = ri79 = 079, 0.279 and 0.379; the parameters are
un = 0.8up and uny = pp; the other parameters are

same as those in Fig. 2.
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Effect of bipolarons on spin polarized transport in
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Abstract

According to the permeation phenomenon of magnetic atoms in organic device, such as Co/organic semiconductor
(OSC)/Lag.7Sro.sMnQOs, the evolution of spin polarons and spinless bipolarons are calculated with the drift-diffusion
equations to investigate the effect of polaron-bipolaron interaction on spin polarized transport in a magnetic permeated
sublayer (MPS). It is found that the MPS has different spin-flip time and mobility from those in pure organic semi-
conductor. The splitting of spin-flip time will be adjusted by the effect of the magnetization of the impurity atoms.
Mobilities of spin carriers in the MPS will be reduced due to the scattering of the Co atoms. Both the spin-flip time and
the mobility will affect the polaron-bipolaron interaction and further influence the spin polarized transport. It is found
that the splitting of spin-flip time is the main factor responsible for the spin relaxation, while the polaron-bipolaron

interaction is the secondary factor.

Keywords: organic spintronics, magnetic permeated sublayer, bipolarons, spin polarization
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