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Vacuum fluctuations
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Ambiguities in 
Quantum Gravity 
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Scalar Tensor Theory in 
Quantum Gravity 
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Quantum foam of spacetime

 Spacetime at the 
Planck scale could 
be topologically 
nontrivial, 
manifesting a 
granulated 
structure
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Quantum decoherence due to 
space-time fluctuations

Blurring of fringe pattern 

may reflect decoherence 

due to space-time 

fluctuations. (New Scientist

2 Sept 2006 Wang et al)

 Decoherence rate ~ mass5 in “Planck scale” 
(BMW CQG 2006)

 E.g. a gold cluster of 1010 amu (~ 10-14 g) 
decoheres in 1 sec. 
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Quantum Equivalence 
Principle

 Analogy between 2 
quantum effects

 Hawking radiation

 Unruh radiation

 Duality between 2 
classical limits

 vacuum-fluctuation 
picture

 radiation-reaction 
picture

http://en.wikipedia.org/wiki/File:EighthOrderMagMoment.svg
http://en.wikipedia.org/wiki/File:Casimir_plates.svg
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Scattering Experiment
(B. J. B. Crowley et al 2011)
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Any time for questions?


