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JPL TWO-SLITS & QUANTUM NONLOCALITY

“... a phenomenon which is impossible, absolutely impossible, to explain in any
classical way, and which has in it the heart of quantum mechanics. In reality, it
contains the only mystery. We cannot make the mystery go away by ‘explaining’
how it works. We will just tell you how it works. In telling you how it works we will
have told you about the basic peculiarities of all quantum mechanics.” -Feynman
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Traveling SALESMEN &

QUANTUM Parallelism

CLASSICAL
Exponential number
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needed to examine
N! paths.
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JPL THE ROLE OF ENTANGLEMENT

The readout problem: one g-bee makes
one “click” on the detecting screen. Information
about the N! paths is lost.




JPL QUANTUM FACTORING
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JPL BITS VERSUS QUBITS & UNIVERSALITY
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JPL SHOR'S ALGORITHM:
PERIOD OF A SEQUENCE
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JPL SHOR'S ALGORITHM:
FACTORING NUMBERS

We wish to factor the number N. First, . N
select a number x, and consider the ‘f(“} =¢" (mo ) I

sequence.
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JPL. NEEDLE IN A HAY STACK
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JPL. GROVER’S ALGORITHM

Goal: find x| fix,) =1, {x)=0

+ Initialize L bit registers T
* Prepare superposition of states | [ L] |L| |11 |K>
« Apply operator that rotates A
phase by n if {x) =1 T
* Invert about average SEEREE \‘Hll”g

Repeat O(N'?) times A
* Measure state T j
Ly




JPL NEW RESULTS
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JPL SUMMARY AND CONFUSIONS

* Traveling Salesmen Still Unsolved.

 Entanglement in Mixed States Not Understood.
 Need New (Useful) Algorithms

 Need Hardware (Kimble’s Talk)

 What Are the Limitations?

« What Can Be Done on “Analog” Quantum Computers
 What Can be Done without Universality

e Tallor Algorithm Development to Hardware




