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wWhat we have been lookihg at so for are Pure quartum states
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Anather subtle point  Suppase Alice and Beb have an unemtangled o qubit state
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Any measorement that Bob Pesforms on this mixed state wil gi\fe ‘e came outcerme

This s becasse the ovder of measurements does not matter

Farkial Measorements for Qudits
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EPR Paradox Surrose Alce & Bob have an EPR pair
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Alice. can walk fm' away and the particles ae shl) entang\ed



Suﬂ:osg Alice goes to moon & measvres hey qpbﬂ:, what qurenJ ?
50 /o chane of measuﬁngf 1) " say
Now, joint state becomes 100) = 07 ® [0

Bob's qub{t becomes 10) ¢ this thPen_c |‘ns-l:ani:eous_ly — Ic this faster than lig'h’t

communication
This is what Einsteln called "sPooky action at a distance”
One can wmoke two arguments thab there is no violations of physical vules here
®) Aice doesn't 'realy Convey any ?Iv%fmqh‘on
When she measores, she gets a random bt which she doesn't aprissi khow
@ TThere s a classical scenan'o which has the same oubcome :

Suppose & can s flipped & two coins with the same outcome
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Alice doesn’t ook at her coin unhil she fd:s }s moon
Wheh she looks ot the coin , she knows Beb's gutwme os well
bt o physical rules are violoted here

Such a theory s cled a “local Hidden Variable" theovy
There are vedl states of the particles (as opposed to Supeypasition)
and we ave only sesing: probabilisiic  auttomes becavse we don't know

the hidden yariables
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@  Ancther pat of the ’FqYadox — NEXT LECTURE



