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Planck Data
--- Cosmic Inflation theory
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Classical 
Probabilities 
to measure 

A, B

Does not 
represent a 
quantum 

measurement

Page: The 
multiverse requires 

this (are you in 
pocket universe A 

or B?)

Albrecht @ Stockholm 6/4/15 44



Å All everyday probabilities are quantum 
probabilities

AA & D. Phillips 2014
Albrecht @ Stockholm 6/4/15 45



Å All everyday probabilities are quantum 
probabilities

AA & D. Phillips 2014
Albrecht @ Stockholm 6/4/15 46

Our *only* experiences 
with successful practical 

applications of probabilities 
are with quantum 

probabilities



Å All everyday probabilities are quantum 
probabilities

Å One should not use ideas from everyday 
probabilities to justify probabilities that have been 
proven to have no quantum origin

AA & D. Phillips 2014
Albrecht @ Stockholm 6/4/15 47



Å All everyday probabilities are quantum 
probabilities

Å One should not use ideas from everyday 
probabilities to justify probabilities that have been 
proven to have no quantum origin

AA & D. Phillips 2014

A problem for 
many 

multiverse 
theories

Albrecht @ Stockholm 6/4/15 48



Å All everyday probabilities are quantum 
probabilities

Å One should not use ideas from everyday 
probabilities to justify probabilities that have been 
proven to have no quantum origin

AA & D. Phillips 2014

A problem for 
many 

multiverse 
theories (as 
practiced)

Albrecht @ Stockholm 6/4/15 49



Quantum vsNon-Quantum probabilities

( )Ĕ 1 1 2 2
A AA B

iP i i i i i i= Ã =è + øê ú1

( )Ĕ 1 1 2 2
B BB A

iP i i i i i i= Ã =è + øê ú1

Non-Quantum probabilities in a toy model:

U A B= Ã { }: 1 , 2
A A

A { }: 1 , 2
B B

B

{ }: 11 , 12 , 21 , 22U
A B

ij i j¹

Possible Measurements ċČ Projection operators:

Measure Aonly:

Measure Bonly:

Measure entireU:

BUT:  It is impossible to construct a 
projection operator for the case 
where you do not know whether it is 
A or B that is being measured.

Could Write 

Ĕ Ĕ ĔA B

i A i B iP p P p P= +

Ĕ
ijP ij ij¹

Ĕ Ĕ Ĕ
i j ij jPP Pḑ
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come from 
anyway?
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Subsequent collisions amplify the initial uncertainty 
(treat later collisions classically Č additional 
conservatism)
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An important role for Brownian motion: 
Uncertainty in neuron transmission times

Brownian motion of polypeptides determines 
exactly how many of them are blocking ion 
channels in neurons at any given time.  This is 
believed to be the dominant source of neuron 
transmission time uncertainties 1nt msd º

Image from http:// www.nature.com/nrn/journal/v13/n4/full/nrn3209.html

http://www.nature.com/nrn/journal/v13/n4/full/nrn3209.html
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Without reference 
ǘƻ άǇǊƛƴŎƛǇƭŜ ƻŦ 
ƛƴŘƛŦŦŜǊŜƴŎŜέ ŜǘŎΦ 

etc.
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b.Υ /ƻƛƴ ŦƭƛǇ ƛǎ άŀǘ ǘƘŜ ƳŀǊƎƛƴέ ƻŦ 
deterministic vsrandom: Increasing d or 
deceasing vh can reduce ɻN substantially




