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Universal Circuits for Quantum Teleportation
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Abstract: EPR state as the most basic quantum entangled state plays an important role in quantum teleportation. In this work, the
universal single-qubit quantum teleportation adapted to any type of EPR channel is studied and generalized to universal N-qubit quantum
teleportation. In the single-bit quantum teleportation mode with four kinds of EPR states as quantum channels respectively, design
single-bit universal circuits by analyzing the relationship between the EPR and the quantum gate, then design a two-bit standard quantum
teleportation circuit and use Mathematica to verify the correctness of the circuit, and then generalize it to an N-bit quantum teleportation
circuit, the next step, the single-qubit universal circuit and the N-qubit quantum teleportation circuit are implemented for fusion, finally
any N-bit quantum teleportation universal circuit is designed. The universal circuits for N-particle quantum bits perform unitary
transformation with parameters by the recipient of the information, where the parameters are determined by the type of EPR prepared,
which solves the problem of information transmission failure due to an error in the EPR preparation center.
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Table 1 Results of quantum measurement and corresponding unitary transformation
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Fig.6 Two-qubit quantum teleportation
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Table 5 Results of quantum measurement and corresponding transmission probability

RSN GRS N AR

[LES PUEREAES ®HTE
[0,)®]0;)®[0,)®(0,) ®
1
7 {0,,0,.0,,0,} ( a|o0;,0,) . bl0;.1.) . cl1.0,) . dlL,.1) J
aa +bb" +cc”+ aa +bb" +cc” + aa +bb" +cc”+ aa +bb" +cc”+
Jaa +bb +cc’+dd” Vaa +bb +cc +dd” aa +bb +cc +dd”  yaa +bb +cc +dd”
[0,)®]0;)®[0,)®1;) ®
1
% {0,,0,,0,,1,} ( a|o0;,0,) . b10;.1.) . cl1,0,) " dlL.1) J
aa +bb" +cc”+ aa +bb" +cc”+ aa +bb" +cc” + aa +bb" +cc”+
Vaa +bb +cc’+dd” Vaa +bb +cc +dd” aa +bb +cc +dd”  aa +bb +cc +dd”
[0,)®]0;)®[1)®|0;) ®
1
% {0,,0,.1,,0,} ( a|0;,0,) . b10;.1.) s cl1.0,) . dlL.1) J
Jaa +bb +cc’ +dd” vaa +bb +cc’+dd” vaa +bb +cc +dd” aa +bb +cc +dd”
[0,)®]0;)®[1L)®|1,) ®
1
% {0;.0,.1,,3} ( a|0;,0,) . b10;.1.) . cl1.0,) . dlL.1) J
Jaa“+bb +cc’ +dd” vaa +bb +cc’+dd” Vaa +bb +cc +dd” Jaa +bb +cc +dd”
[0,)®]1;)®]0;)®|0;) ®
1
% {0,,1,,0,,0,} ( a|0;,0,) ", b10;.1.) . cl1,0,) . dlL.1) J
Jaa“+bb +cc’ +dd”  vaa +bb +cc'+dd” vaa +bb +cc +dd” aa +bb +cc +dd”
[0,)®]1;)®]0,)®[1,) ®
1
E {Oivlgvogxlz,} ( . a|?5,06>’( _ _ b|?§vlg>* _, _ C|]:.3:Og>* _, _ d |i|:§ylé>* *J
x/aa +bb” +cc” +dd x/aa +bb" +cc +dd x/aa +bb" +cc” +dd x/aa +bb" +cc +dd
[0,)®]1;)®]1,)®[0,) ®
1
% {0,.1,2;,,0;} ( a|o0;,0,) . b10;.1.) . cl1,0,) . dlL.1) J
Jaa“+bb +cc’ +dd” vaa +bb +cc’+dd”  vaa +bb +cc +dd” aa +bb +cc +dd”




RED 58T A 6030 A 456

3585

Table 5 Results of quantum measurement and corresponding transmission probability (Contiuned)
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Fig.7 N-qubit quantum teleportation
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Fig.8 Universal circuit for N-qubit quantum teleportation
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Fig.10 Two-qubit quantum teleportation
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