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Table 1. The truth table of a Fredkin gate

input output
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Table 2. Relation of laser coherent excitation and Fredkin quantum logic gate

laser state P R+ B- R R+ B - W
control as Jl:E_ Jl.:] = (2k+ 1/2)m = (2k+ 3/2)m else
controlling bit - T dh Evx= ptlEnEs dh Evs= ptEpExn
two targel bits of
(1, 1) (1,0 (0, 1) (0, 0)
Fredkin gate
(]3). | 2)) states as |(] 3. | 2)) (130, | 2)) (13). |29 (13, | 2))
two target hits —(1, 1) —(1, 0) —(0. 1) —{0, 0)
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Abstract A new scheme is proposed to realize the Fredkin quantum logic gate
by using laser-controlled excitation of state in the three-mode laser and three—
level system, in which the population depends on the laser phases and ampli—
tudes.

Key words quantum computation, Fredkin quantum logic gate, laser coher—
ent excitation.



