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The magnetic model of the superparamagnetic magnetite magnetoreception

QIAN Xia

(School of Physics Science and Information Engineering, Liaocheng University, Key Laboratory of

Optical Communication Science and Technology of Shandong Province, Liaocheng 252059, China)

Abstract: The model of biomagnetite magnetoreceptions include the model of single-domain magnetite

magnetoreception and the model of superparamagnetic magnetite magnetoreception. In honeybees, there

are many typical superparamagnetic magnetites. So in this paper, the magnetic model and working

mechanism of the superparamagnetic magnetite magnetoreception are discussed qualitatively from the

point of view of theory of magnetism taking the example of honeybees. In the outer magnetic field, each

superparamagnetic magnetite can be act on with the size extend or contract along different directions.

Superparamagnetic magnetites transmit the force and change of size to the outer biomembrane and eu-

karyotic cytoskeleton which embedding in the nervous system, so a nerve signal can be produced. The

signals can be magnified because many superparamagnetic magnetites exist.
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Fig.1  One hypothetical model of single-do-

main magnetite magnetoreception and

superparamagnetic magnetite magne-

toreception'’]
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bee fat body, Bar, 0.1 pmM
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Fig. 3 The magnetic properties of iron granules in the abdomen of honeybees determined by magnetic-determining tech-

niques. (A) An averaged magnetization curve of SQUID from the purified IGs. (B) An image of AFM from one
of the purified IGs. (C) An image of MFM from one of the purified IGs(at the same site in B)!'"
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Fig. 4 Super paramagnetic particles and outer

magnetic field
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Fig. 5 The impact among dipoles in the outer magnetic
field, while the dipoles attract each other along
the direction of outer magnetic field, and reject
each other along the direction perpendicular to

the outer magnetic field
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