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Motivated by the unique characteristic of the organic spintronics, we studied the influence of the charge carrier’s sy
which is the microscopic quantity to describe the charge transport in amorphous organic semiconductors (OSC), beya
“spin-blocking” rules. It is proved that the this hopping rate is directly related to the entanglement between the carrie
enables the modulation of this rate by a magnetic field B. Based on a model of hyperfine interaction, we calculated the
exhibits a negative component at small B and a saturation component at large B. Both the overall behavior and its 1so

|. Background: Organic Spintronics ° Ta '
Magneto-conductance (MC) [2] and Magneto-electroluminescence (MEL) [3] — IE ........
e Sizable effect from the thin file devices of various organic materials; — T —— . ; :
e Robust in a wide temperature range from 4K to room temperature; L. FCNEUEAYZE  F AR
e Similar lineshape with the characteristic B of the order of milli-Tesla. 1 oal

The universality calls for a general theory. 00l

[1. Physical

> Charge transport in amorphous OSC is by incoher

p (t) O However, the dynamics of the carrier’s spin is though
S > For a carrier hopping onto a specific molecule at ti
fl> and the local environment (e) brings them into entang

® ® > The Incoherent hopping terminates this correlatio
/\/ N takes a direct-product form o (t) = p,(t) ® p.(t), wit
p(t) pe (t) > The hopping rate is determined by Fermi golden r

t — O which v, is for contributions from other factors indep

[11. Main Results
\/e take a model of hyperfine interaction as an example for quantitative results, which is:

o of the composite system Is not entangled, and the t-dependent entanglement will make the hoppin

arkovian, and the inverse of the average waiting time can be seen as an effective hopping rat
q-1

V= <tw>_1 = rexp(— vojt n(z;B)d z')dt
0N the example e ¥ -

lonment. The magnitude of the B-dependence of hopping
e B, rate decreases with v, which is roughly linear to
electric field in the device. This follows the same
yith experimental results [3].

gat half maximum also increases,
ed by experiment [1].
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V. Conclusion

We prove that in the hopping regime of OSC, the destroy of quantum entanglement between the carrier’s spin and i vironment by the incoherent

hopping will influence the hopping rate. A magnetic-field dependent hopping rate emerges from this process. The re on a model of hyperfine

Interaction agrees qualitatively with experimental results. The detailed relation with experimental observables calls ork.
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