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I. Commmunication line: control of entanglement
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The Hamiltonian H conserves the z-projection of

the total spin momentum: [H,1,] =0



Tensor-product initial state

po = p3 @ ph* @ pff,

o'l = diag(1,0,0,...) — ground state,
pg = UPNS(US)T, pff = URAR(U)T.

A° = diag(\°,1 — )%, Al =diag(\, 1 — \),

S cos "ol  —e 2Ma2sin ToL
U7 = | e2imaz gin mn cos o1 ’
2 >
(7R COS —”gl —e 22 gjn —”gl
| eZimB2sin T cos "1 |




The density matrix of the subsystem SR
pS(E) = Tron(V(OpoV T (@), V() = e,

Three types of control parameters

1. The two eigenvalue parameters \° and M\,

2. Strong parameters a1 and (7.

3. Weak parameters as and (-.



The mean value of a E with respect to some
parameter -:

1
(E)., = [y dYE(),
The mean value E with respect to all eigenvector
parameters I = (a1, an, 81, B>):

B\ = <<<<E>a1>51>a2>5 |

2
Standard deviation with respect to the particular

parameter ~:
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Quantum entanglement £ and concurrence C

14+ V1 —C? N 14+ V1 —C?

4
C = max(0, 2 maz — . \;),
i=1

Amaz = Max(A1, Ao, A3, Ag),

where \; are the eigenvalues of the following matrix

- . 0 —1
P(SR) — VPSR(Uy X Uy)(,OSR) (oy ® oy), oy = ( ; OZ) -



II. A particular model of communication line:
spin-1/2 chain of N = 40 nodes

Hamiltonian

39
H = .;1 D(LizI(i41)2 t LiyL(i41)y):

D — coupling constant, I;, ( @ = z,y,2) — jth spin

projection on the «o-axis.

Choice of the time instant for state registration: C

averaged over the control parameters iIs maximal:
t =43.442.
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Effect of eigenvector initial parameters
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Concurrence of p° on (A, \%)-plane

Eigenvalue, 2°
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Concurrence of p°f on (81, a1)-plane.
AN = 0.05.
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Parameter, a;
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III. Informational correlation

s ([ 1—z1 xo+1x3
0 To> — 1T3 T1 7

Jo

R ) = ].—y]_(t,il?) yQ(t,CC)—I—iy:J,(t,CC)
Pt @) (w(t,x)—z'yg(t,x) v1(t,2) )

1
T = 5( + (1 — 2X\°) cos(azm)),
- —;(1 — 205 sin(aq ) cos(2anm),

1
w3 = _(1- 22°) sin(aq7) sin(2aoT),



ESR = 2 : Both parameters a7 and a» can be found

from y;:
A(()2> nm>=1 z',j>=.1 O(xn, zm)| | 0(a1, an) .
m>n >

ESR = 1 : Either aq or as can be found from y;:

3$n 83377,
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Mean determinants, AY
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Mean determinants on (\X, \°) plane:
A(2) (solid line) and A(1) (dashed line)
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IVV. Conclusions

1. There are strong eigenvector control-parameters
which can significantly change quantum correlations.

2. The eigenvalues are most important parameters
which strongly effect the quantum correlations and,
INn principle, they might be joined to the above
strong control parameters.

3. Thereis a large domain in the control parameter
space mapped into the non-entangled states of the
subsystem SR, but nevertheless these parameters
can be exchanged between sender and receiver.



