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1. Does physics need a theory 
of “observer”? 

•  Maybe not in quantum foundations, but definitely in 
cosmology. (Aguirre, Wallace, Guth, Giddings) 

•  How else will we link fundamental theory to 
observation? (Aguirre, Carroll, Hartle) 

•  Heuristically we invoke observers in theory-building 
(operational reasoning). 

•  A notion of “observer” is essential if only because 
physics is empirical. 



2. Is reality observer-dependent? 

•  Event horizons and the measure problem drive us to 
describe the universe observer-by-observer. (Bousso) 

•  Quantum mechanics, on some interpretations, is 
perspectival. (Leifer, Rovelli) 

•  Is observer-dependence good or bad? Will a future 
theory capture everything all at once? 



3. Does physics need a theory 
of consciousness? 

•  No. Inner experience doesn’t matter; only external acts do. 
(Ismael) 

•  No. Physics is in big trouble if it must await an understanding 
of consciousness. (Rovelli) 

•  Yes. Inner experience does have outward consequences. 
Zombies are inefficient. (Tononi, Albantakis) 

•  Yes. In our current scientific framework, phenomenal 
consciousness is not just unexplained but inexplicable. “We 
won’t have a theory of everything without a theory of 
consciousness.”—David Chalmers 
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4. What exists? 
(at a fundamental level) 

•  Not space, not time, not things (Rovelli) 

•  Multiverse (Aguirre, Guth, et al.)… or maybe not (Bousso) 

•  Consciousness (Chalmers, Tononi) 

•  Hilbert space + some auxiliary structure (Carroll, Giddings) 

•  Not a good rationale for this question (Bousso, Albrecht) 

•  Not a good definition of existence 



5. Can’t we get rid of Boltzmann 
Brains already? 

•  A stationary state is blissfully free of them. (Carroll) 

•  Killing them off requires a non-equilibrating cosmology. 
(Bennett) 

•  Let’s just reconcile ourselves to being atypical observers. 
(Hartle) 

•  Let’s extend complementarity so that we can’t simultaneously 
describe causally disjoint regions of spacetime. (Bousso) 

•  If the dread brains aren’t actually conscious, we don’t need to 
worry about being one. (Tegmark) 



6. Are events fundamental? 

•  Yup. They are not brought into being; they just are. 
(Adlam) 

•  Nope. They emerge from deeper structure. (Carroll, Guth) 

•  This question is part of the broader debate between Ψ-
ontic and Ψ-epistemic interpretations. (Leifer, Wharton) 

•  Pointlike events are an idealization that must give way. 
(Unruh, Giddings) 

•  Events we won’t ever be able to observe don’t exist for us. 
(Bousso) 



7. Information about what? 
(Leftover business from FQXi 2014) 

•  “All information is fundamentally indexical.” (Aguirre) 

•  If Hilbert space is fundamental, what are the states of? 

•  Information is ultimately about meaning. (Wolpert, 
Rovelli, Faggin) 

•  Observers provide that meaning: intrinsic information. 
(Oizumi) 



8. How can we extend 
“observer” beyond “human”? 

•  An observer is anything that doesn’t relax—a self-sustaining out-of-
equilibrium structure. (Crutchfield, Wolpert) 

•  An entire biological species can act as an observer. (Deutsch) 

•  A computer can apprehend things we can’t, such as the Erdös 
Discrepancy Problem. (Selman) 

•  Welcome to comparative observer-ology—other examples to 
measure ourselves by. (Hartle) 

•  Tests for consciousness may reveal those other observers. (Tononi) 

•  Their self-referentiality endows them with effective free will. (Lloyd) 



9. Which experiment is the 
most awesome? (I) 

•  search for a second genesis of life (Davies) 

•  double-slit experiments that span the solar system (Doyle)  

•  micromechanical systems that make quantum effects 
almost big enough to see with your eye (Ares, Schwab, 
Briggs) 

•  superfluid gravitational wave detectors (Schwab) 

•  looking for decoherence caused by CDM particles 
(Tegmark) 



9. Which experiment is the 
most awesome? (II) 

•  biological single-photon detector (Peruzzo) 

•  exploiting quantum effects to reduce computer 
power consumption (Briggs) 

•  second-order interference patterns (Weihs) 

•  40 kg mirrors stabilized to the quantum limit at LIGO 
(Unruh) 

•  the Foundational Questions Institute—thank you, JTF! 



Final words 
•  “I can calculate the motion of heavenly bodies, but not 

the madness of men.”—Isaac Newton via Matthew Fisher 

•  “Life is pretty much overrated. Most people are dead most 
of the time.”—Joscha Bach 

•  “I observe, therefore I am confused.”—Susanne Still 

•  “Observers are beings who think they’re me.”—Alan Guth 

•  “I don’t know the answer. I’m a physicist.”—Laura 
Mersini-Houghton 


