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Goal

 To derive the linear optical qguantum computation
algorithm based on directed graphs or transform matrices

Objectives

 To obtain the relation between directed graphs and linear
optical qguantum circuits

 Calculation and formation of arbitrary linear optical
guantum circuits with different elements and
configurations

 Analysis of the performance of the linear optical quantum
circuits with arbitrary deviation of parameters
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Linear optical elements
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Pic.1 CNOT gate
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Linear optical CNOT gate
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Pic.2 Linear optical CNOT gate Pic.3 Directed graph for linear
circuit* optical CNOT gate circuit

*T. C. Ralph, N. K. Langford, T. B. Bell, and A. G. White Linear optical controlled-NOT gate in the coincidence basis // Physical Review
A, V. 65, I. 062324, 2002
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Algorithm

@ Creating the directed graph

@ Obtaining the transform matrix

@ Checking all elements

@ Checking the unitary of the matrix

@ Analyzing deviations from original logical
description

@ Analyzing error probability for different
deviation of circuit’s parameters

@ Creating an optical circuit
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Monte Carlo method

 Randomly choose values of parameters for different

elements
« Checking whether all the conditions for this values

are equal to each other within eps
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- If satisfied - then check whether the objective
function is in the permissible range
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Pic.1. The dependence of the probability of finding the global maximum of the number of
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Results and discussion
@ Derived the relation between directed graphs and

linear optical quantum circuits

@ Calculated arbitrary linear optical guantum circuits
with different elements and configurations

@ Obtained and plotted the most efficient linear
optical quantum circuit

@ Developed the linear optical quantum computation
algorithm based on directed graphs or transform
matrices
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Conclusion

@ It was derived that there is only several apropriative
possible combinations of parameters of circuit

@ it was investigated, that with
NqE =1, =1ng =0.331+0.03,

N3 =14 = 0.510.05

the circuit operates good and the error probability is
near 1 per cent
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