Quantum Bias Cosmology
Acceleration from Holographic Information

L

&)
ek
O

1851 Research Fellow KICC 10 | Sept 16-20 2019 MB. PRD 2019; arXiv:1810.08616
Luke M. Butcher University of Edinburgh ‘ P . , AlFAIV. .

Summary: If we treat the universe as a quantum system, and account for the intrinsic bias of quantum fluctuations, cosmic acceleration
arises spontaneously, without the need for dark energy or modified gravity. This effect resembles phantom dark energy at late times.
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Classical Cosmology Holographic Universe
Starting from the Einstein-Hilbert action: Calculate Information capacity of universe using Bousso's covariant formulation
1 ) of the holographic principle: A[B]
T = —/d v/ —9 R+ Iv|guw, V), In(dim[H.]) = S[L] = —= .
2/1 M 4€p1
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ds? = a(t)? (—N(t)dt2 +dy? + Tk(X)QdQQ), n=r1 e Causal Constraint: £ fits within

some observer's past light cone.

to obtain canonical classical cosmological action: , ,
e Geometric Constraint: £ has non-

\ positive expansion.
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Semiclassical Cosmology

, , . , Comparison between QB-CDM and ACDM (with identical CMB):
Assemble semiclassical cosmological action
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(v = \/1 + 4% p? /d is new dimensionless parameter). 7=13 16| 2.0 e Constrain with CMB, BAO
Generates QB-CDM expansion histories: | and SNe data.
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[ e Extend theory into very early
universe.

e Calculate back-reaction from
iInhomogeneities.
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Weff — ( ) /3( e Investigate quantum bias
beyond cosmology.
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Agrees with ACDM at early times; Big Rip fory € (1, 3).




