
Can a measurement or a unitary gate Alice applies "change the state of Bob's qubit"?
Can it influence its measurement results?

More about measurements...

No signaling
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6 האצרה

Outline:

2. No cloning

3. Quantum teleportation

1. No signaling

(The "collapse of the wave-function")

We can also talk about single-side measurement:

Alice:

For example:

What is the probability that Alice measures 1 in her qubit, and what is
the post measurement state?

... ... Many copies

No Signaling Principle:

Any action of Alice on her qubit (measurement and/or unitary) cannot change
the measurements statistics of Bob

Needed by special relativity - no faster-than-light communication!

Example:

If Alice doesn't call Bob, he cannot tell whether she did a measurement
or not.

A similar thing happens if Alice applies a gate on her qubit.

Entanglement does not allow faster-than-light communication, 
but it does allow for stronger-than-classical correlations

No Cloning

Can we copy quantum information (states) ?

?

First solution is bad - needs many copies!

Second solution is impossible:

However, cloning (copying) is possible if we restrict ourselves
to a subset of states. 

Teleportation

While quantum information cannot be cloned, it can be teleported
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The 1-qubit case:

Mathematical Preleminary: Bell's basis

Mathematical fact:
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Wrapping it all up:

=
A'

A

B

Proving the mathematical fact:

We will use the identities:

(*)

The identities also imply:

Alice and Bob

Measurement Postulate (for pedestrians)


