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o, exchanges (bit flip)

o, exchanges and introduces the phase

o, introduces the phase =1 (phase flip).
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2 FEHE % (Density Matrices)
4)=al|0)+ 1)
EEE a=(0|¢) LK B=(1]9).
R x5 T A5 ) MO 3y
p(0)=la|’ = |(0]¢)
= (0[#)((0[¢)) = (0]¢)(#]0)
= (0] #)(#]0) = 7((0] #)(4] 0))
= 7r(0)(0 ] 8)(])= 7 (0)(0] )
X HLSE SUp =|0)( 0] A T4 o) (1)
5 %0 (% (density matrix)
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22 FERE % (Density Matrices)

(i) pis positive: {¢|ple) > 0,V |p) € Hy (and thus Hermitian, p' = p)

(ii) tr(p] =1

(iii) p* = p.

i) trlp?] = 1
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Quantum cloning ==y Superluminal communication!
G /

. oo h

0)]) = |0)]0) _ %(owmm . %0>|>+|1>1>)
1Y = (1)) y [12<|o>+|1>>] [\};mmi

It is impossible to create identical copies of an arbitrary unknown quantum state!

Wootters and Zurek, Nature 299, 802 (1982)
Dieks, Phys. lett. A92, 271 (1982)
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