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((2 +5) x9 + (2 -5) x17)

(2 x 9 +5x9+ 2 x17 -5 x17)







DIFFERENT!
DO NOT CANCEL (INTER FERE)
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One option — maybe we are (dumb?) measurement
devices!
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FREE CHOICE AND QUANTUM THEORY LESSON 1:

* Your choices have consequences!
(Your mother was right!)

* As we probe the world to find out “whats really
going on” we have to mind our “fat fingers”



FREE CHOICE AND QUANTUM THEORY LESSON 1:

* Your choices have consequences!
(Your mother was right!)

* As we probe the world to find out “whats really
going on” we have to mind our “fat fingers”

* Einstein suggested a way around this challenge: use
the principle of locality



EINSTEIN TO SCHROEDINGER, June 19t", 1935
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ARE THESE “REAL PHYSICAL STATES”??
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The real state of B thus cannot
depend wupon the kind of
measurement | carry out on A.
(“Separation hypothesis” from
above.)

But then for the same [real] state
of B there are two (in general
arbitrarily many) equally justified
¥B, which contradicts the
hypothesis of a one-to-one or
complete description of the real
states.
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BALL 2 THROUGH A PETE BOX.




BALL 2 THROUCGH A PETE BOX.

X9+ (2 -5) x17)



BALL 2 THROUCGH A PETE BOX.




BALL 2 THROUGH A PETE BOX.

wWHIC+l IS THE SAME AS?

00 ,00;00,-00
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wWHIC+l IS THE SAME AS?

00 ,00;00,-00

(2 x 9 +5x 9+ 2x17—5x17)



BALL 2 THROUCGH A PETE BOX.
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(2 x9+5x9+2x17—5x17)
=(2 x (9 + 17) + 5 x (9 - 17))




BALL 2 THROUCGH A PETE BOX.




The real state of B thus cannot
depend wupon the kind of
measurement | carry out on A.
(“Separation hypothesis” from
above.)

But then for the same [real] state
of B there are two (in general
arbitrarily many) equally justified
¥B, which contradicts the
hypothesis of a one-to-one or
complete description of the real
states.
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Einstein’s wrong (incompatible with experiment) assumption:

MUST
“the real state of B thus-gg‘n‘b‘c depend upon the kind of

measurement | carry out on A”

Bell showed Einstein’s assumption of locality is
actually incompatible with a free choice between
(slightly different) measurements on ball 1.

All this leaves many questioning the assumption of “real physical
states” at all...



FREE CHOICE AND QUANTUM THEORY LESSON 2:

* Free choices made by a very distant, completely
isolated, person can affect the “real physical states’
of the stuff around you!

4

* 1t is not only your fat fingers which restrict what
you can safely conclude about the world!
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