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Fig-1 Schematic diagram of the joint system consists of N cavities
and N movable atoms. the arrows show the direction of

atomic motion
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Fig-2 Schematic diagram of the joint system consists of two sets of
N cavities C and C' and N movable atoms- J and j " label

the number of the two sets of the cavities: respectively - the

arrows show the direction of atomic motion
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Abstract A Multi—cavity-atom physical model was proposed and the physical processes of quantum information transfer
which happen to the system was discussed - It is found that atoms can pick up the quantum state and carry it out of the
cavities in which there is a quantum state that consists of the lowest two Fock states |0 and |1 arbitrarily when the
atoms, which all are initially in ground statess cross the cavities with a controlled speed- On the other hand the atoms
can release the quantum state into the cavities when the atoms are in the state that consists of the ground states | ¢ and
excited | & arbitrarily and after the atoms cross the cavities- By this means one can realize the information exchange
between cavities and atoms- We also discussed the information transfer between two sets of cavities through the atomic
macroscopic motion via the twice passage of the cavities-

Keywords Quantum information science ; Multi-cavity-atom model ; Quantum information transfer ; Entangled state
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