Einstein-Podoelsky-Rosen
argument
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If one photon passes through the polaroid, so does
the other one.
Therefore each photon must already have its
Instructions
about what to do when it meets the polaroid.




Entanglement
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Entangled every which way
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EBR AND BELL,
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Abstract

The results of EPR experiments performed in Geneva are analyzed in the frame of the cosmic microwave background
radiation. generally considered as a good candidate for playing the role of preferred frame. We set a lower bound for the
speed of quantum information in this frame at 2 x 10% ¢. @ 2000 Elsevier Science B.V. All rights reserved.
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Schrodinger’s Cat

(Z) If geiger counter is {1) Radioactove material has
t:'iggrrrd, hammer falls  a S0:50 chance of Irig_grl_'iug

geiger counter

Sclhrodinger's Cat

(5) Cat lives. if Geiger
counter dees not
trigger hammer and
release. - the poisen

(4) Cat dies i
oison bottle breaks
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Entanglement killed the cat
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According to quantum theory, if a cat can be in a
state |ALIVE Uand a state |DEADL] it can also be
In a state
JALIVEO+ |DEADO




Entanglement killed the cat
ANSWER: because the theory actually predicts.....
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QUANTUM  TELEPORTATION
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DONT BE AFRAID OF ™HE
TELESENDER, SPACEMAN, —
YOU WILL SIMPLY BE
DISINTEGRATED IN THAT
CABINET, TRANSMITTED
BY RAD!O £ REASSEMBLED
iN-A SIMILAR CABINET -
AT THE MUSEUM OF
: TRANSPORT IS THAT

Dan Dare, Pilot of the Future. Frank Hampson, Eagle (1¢
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: OCCUR SOMETIMES

oo .
S
—
e -
e
R
JE =N
- aRm—

I
I

- ‘“'.““'

-luuu.h'“"-lllhidﬂ

Dan Dare, Pilot of the Future. Frank Hampson, Eagle (1¢



Fancy that! I'm a feleported
Quantum Physicist, oo !
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Computing

INPUT COMPUTATION
N digits Running time T

OUTPUT

How fast does T grow as you increase N?



Quantum Computing

In 1 unit of time, many calculations can be done
but only one answer can be seen

But you can choose your question



Two Easy Sums

/873 X 6/61 = 53 229 353

? X 7 = 2629206/1



Not so easy

\ T for multiplying T for factorising a
two N-digits 2N-digit number

1 1

2 4

3 9

4 16 16

5 25 32

10 100 1,024

20 400 1,048,576

30 900 1,073,741,824

40 1600 1,099,511,627,776

50 2500 1,125,899,906,842,620

T = N?

T=2"

But on a quantum
computer,
factorisation can
be done in roughly
the same time as
multiplication

T=N?

(Peter Shor, 1994)
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PIRECTIONS OF GROWTH
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MANIPULATION OF ENTANGLEMENT
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AN ENTANGL Ep FORMULA
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PPT & BouNd ENTANGLEMENT
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