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Quantum Teleportation




Time Evolution

energy eigenstate: e EU/P ()
small At: e VH AR (1)
e—iHAtQ/FL e—iHAtl/h w(x)

in general: T e Jo HAt/h gy ()

T

Unitary Matrix UTU =1



Entangled States

two electrons in spin zero state

1
NG (LT =111)

take one electron light years away

as soon one spin is measured the
other is determined

Einstein hated this
“spooky action at a distance”
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Preparing to Teleport

Alice has an electron is some quantum state

1) = all) + 51)
she prepares electrons 2 and 3
In a spin zero state

¥3)) = 2= (111) = [11))

she give electron 3 to Bob who goes to the
teleport destination

4h,) ® [155))
S (1111 = 1111) +

T'103)

(T8 = L)

=



Quantum Teleportation

Alice performs a measurement with 4 possible outcomes

¥i3)) = & (111) £ 11))

615)) = Z5 (111) %[ L1))
1= |5 @)+ i) <+>|+\¢ Mo+ 16 (6]

new State:

V) (—a D) =B11) +1¥5) (—a | H+F11)

Io3) = 2 + |o75) (| D)+6|T)) + |¢E> (o |L)=5811))



Quantum Teleportation

4 possible sfafes each with probability 1/4
if Alice finds ¥} for example, she tells Bob:

Y3) = —a|T)—F1])

Bob does unitary transformation:
—1 0 —Q B Qo
0 -1 —0 - 15,
Bobs electron is now in first electrons initial state:

P3) = all) +F1])



Quantum Teleportation

similarly

i) 7§2><;§):(g>
g (00 ()= (5)
50) S )=(9)

Y3) = a|T) + 6|1)



Quantum Teleportation

electron 3 is in original state
electron 1 is in some new state
no one ever found out what a and (3 are



