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¼Adam Becker is returning to Chapman:

¼ Book event and signing at 1888 center: Monday April 16.  RSVP 
required https://bit.ly/AdamBecker

¼ Extra Credit will be added to Hwk 3!

¼Assignments 

¼ First Draft due on Blackboard April 11.  

¼ Peer review until April 16.  

¼ Discussion in class April 16.

¼ Final Version due May 2.

¼Homework 3 due April 11.

https://bit.ly/AdamBecker


¼ We follow an approach to contextuality that is due to Rob Spekkens
ðPhys. Rev. A 71, 052108 (2005).

¼ The basic philosophy is based on Leibniz Principle of the Identity of 
Indiscernables :
¼ No two distinct things exactly resemble each other.

¼ This principle is arguably very successful in physics:
¼ e.g. Principle of relativity, Einsteinõs equivalence principle.

¼ The principle can also be thought of as a no fine tuning argument.
¼ e.g. suppose objects A and B have some distinct physical property, but there 

is absolutely no measurement we can do to tell A and B apart.  Then, our 
measurements must only reveal coarse -grained information that is fine -tuned 
in just such a way so as not to reveal the difference.

¼ Not all apparent fine tunings are evil, but they do require 
explanation.



¼Define an equivalence relation on preparations in an 
operational theory:
ὖͯ ὗ 0ÒÏÂὯὖȟὓ 0ÒÏÂὯȿὗȟὓ for all measurement -

outcome pairs ὓȟὯ.

¼ In particular, if ” ” then ὖͯ ὗ.

¼An ontological model is preparation noncontextual if, 

ὖͯ ὗ ᵼ 0Ò‗ὖ 0Ò‗ȿὗ .

¼ In words, whenever there is no observable distinction between 
two preparations, they are represented by the same epistemic 
state in the ontological model.

¼A model that is not preparation noncontextual is called 
preparation contextual.



¼ If an operational theory contains preparations ὖand ὗ
then we can construct a mixed preparation ὴὖ ρ ὴὗ.
¼ Physically this means, toss a coin with ὴÈÅÁÄÓὴ, do ὖif it lands 

heads or ὗif it lands tails, then forget the coin toss outcome.

¼We will assume that the ontological model preserves 
mixtures :

0Ò‗ὴὖ ρ ὴὗ ὴ0Ò‗ὖ ρ ὴ0Ò‗ȿὗ

¼This is actually an instance of preparation 
noncontextuality applied to the joint coin -system system.  
Conditioning on the outcome of the coin yields a 
preparation equivalent to ὖor ὗ.








