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Abstract: We proposed an protocol to study the interaction-free-measurement-based direct counterfactual quantum
communication. the object can be able to ascertain without any interaction and the ideal counterfactuality quantum
communication can be realized in interlink Mach-Zehnder interferometers (MZls), which in principle supplies the
transfer of quantum information without transferring true photons. It is shown that the performance of switch as a
logic gate on one of the interlink MZIs arms is inferred from measurements of outputs. The detection of the inten—
sity ratio of the two final outputs is affected by both the number and the reflectivity of the beamsplitters in these
MZIs. The detail theoretical derivation is presented in the paper.
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Fig. 1 Schematic diagram of the direct communication scheme.
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Table 1 the intensity ratio of I(D,)/I(D;)
M
N 2 3 4 5 6 7 8
2 9 22. 15 40. 55 64. 20 93. 11 127. 28 166. 70
3 2. 46 6. 31 11 91 19. 26 28 36 39. 21 51 81
4 1. 09 2. 84 5. 47 8 99 13. 41 18 73 24. 94
5 0. 6<<1 1. 56 3. 04 5. 06 7. 62 10. 73 14. 40
6 <1 0. 96<<1 1. 89 317 4. 81 6. 83 9. 21
7 <1 <1 0. 96<<1 2. 13 3. 26 4. 65 6. 31
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Fig.2 The interference fringe of each two big MZIs.
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Fig.3 The interference fringe of the outputs of each small group of MZIs.
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Fig.5 (a)The intensity ratio of I(D,)/I(D;) and (b) the intensity ratio I(D,)/I(D,) vs number M and N for 6=1%.
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