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Applications of entangled states

S
e Quantum cryptography

e Quantum theory of information
e Physics of quantum computation



)

Z (QmF»ﬂ '

j,mF—-1/2)®|1/2,1/2)+R

for me O..rows(\u) — 1
for n e 0..I'OWS(\|!) -1

Pm,n < YmV¥n

mF,n

jmF+1/2)®[1/2,-1/2))



Pure states
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Entangled states
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Classical correlations
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Entangled non-pure states
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Separability of
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Kputepun lNepeca
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Measurement of density matrix:
muon



Density matrix
-
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Time dependence




Measurement
<« 1

Poo0.1.m,, (t)

;LS@,@' (tn)pf, (0)= Pe,, (t.)

There are 15 independetn elements in matrix #: (0)
To measure density function it i1s necessary

- three counters

- five time points
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Conclusion for muonium
«_o_.. 007

e Impossible to estimate all elements of density
matrix for isotropic muonium

e Anysotropic muonium density matrix could be
measured by uSR
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3-uSR photo of EPR-state and ShC

1
1 (1)::E

1
VG, ;

nC ¢ =

0.949 . .

P_X(ttkk) 0.5/ “:\ o...
Pty . . . “ ,n

N b s —— —————— o \v ' \.;_ N \ ;' \..
° ' [ ] [}
Pid .pf(t.tkk) et AN '/\\
- 0.5 -0.5 \
-1 -1 _1 .
0 2.168 4.168 6-168 8-168 1.167 0 2-10_8 4~10_8 6-10_8 8~10_8 1-10 7
0 ttyesec =7
0 thpsec ~7 kK Ax10 7,
kS X0, = trace 1

Puc.3 MuSR-®otorpadus I1TP-cc **°* trace?2

== trace 3

Puc.7 mSR-dortorpadus 111. kora, pazBepHyTO



Dimensionless time
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Separability criterion
S

A. Peres, ‘Separability crterion for density matrices”, Phys. Rev. Lett.,
vol. 77(e-print archive quant-ph/9604005)
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