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Density matrix of chain
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Fidelity of transfer of quantum state

In spin chain

For mixed states F(Z’G):(Tr(\/\/;a\/;)z
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Uhlmann, A., Rep. Math. Phys., 9, 273 (1976)
R.Jozsa, Journal of Modern Optics, 41, 2315-2323 (1994)
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Fidelity for transfer of state between

sender and receiver
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100;

Transfer time of the quantum state
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Entanglement

p = (Gy ®Gy)p*(0y ®0y);
R=1/\/pp~/p:
C(p) =max{0, 4 -4, - A3 =14 };

M=y

William K. Wootters, Phys. Rev.
Lett. 80, 2245 (1998)
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Border for two regions

ﬂ <2 |n(‘a/b‘) — Entanglement arises

at small parameter |b|

b= ? |n(‘a/b‘) —  Entanglement between
sender and receiver
IS zero.

IB > 9 |n(‘a/b‘) __ Entanglement arises

at any polarization
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%Critical temperature for emergence of
entanglement at N=4
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%Critical temperature for emergence of
entanglement at N=8
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Conclusions

1. The analytical solution for evolution of the
density matrix is obtained and the reduction is
performed over all spins besides the first spin
and an arbitrary second one.

2. A quantum state transfer Is investigated In
the one-dimensional spin chain.

3. It is shown that entanglement between the
sender and the receiver emerges in the
course of the system evolution.

4. Entanglement between the sender and the
receiver Is studied and conditions of
appearing entanglement are found.
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Thank.y attention!
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Critical temperature for emergence of
entanglement
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1/(N—=2)
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Perturbation theory method
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. :
{4, }— Eigenvalue of matrix M,

‘A, 0 0 0)
v |0 A A
10 A A O
0 0 0 A

Aoy = Ay +4/ AA, ﬂ*ozzAz_\/AsAm Aoz = Aog = A



Mathematical Modeling and Computational Physics, Dubna - 2017
>

{4,; }— Eigenvalue of matrix M,
1 SN2 1 2
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P(1)=P(4 +&°4,) = Ry () + Py (4,)
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%Critical temperature for emergence of
entanglement at N=4
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