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Abstract: In this paper, we use geometric algebra to describe the state of two levels quantum system and analysis its property. And we deduce
the geometric algebra expression of quantum pure state and mixed state by making use of the density matrix. Then we can obtain the
relationship of the Bloch vector and the geometric algebra description by contrasting the two descriptive methods.
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Fig. 1 Space representation of geometric algebra vectors
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Fig. 2 Bloch vector of pure state in quantum system
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Fig. 3 Bloch ball of mixed state in quantum system
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