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Quantum Bias Cosmology
Accelera�on from Holographic Informa�on

In general, d.o.f.                               generate a quantum correction

If an observable    sets the informa�on 
capacity      of other d.o.f.  , then a 
quantum correc�on           appears in the 
effec�ve poten�al.
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introducing a bias in the mo�on of    ,

KICC 10

Star�ng from the Einstein-Hilbert ac�on: 

insert FRW metric, 

to obtain canonical classical cosmological ac�on: 

where is conformal �me.

described by the semiclassical ac�on:

Calculate Informa�on capacity of universe using Bousso's covariant formula�on
of the holographic principle:

Cover expanding FRW universe with maximal lightsheets     , subject to . . .     

Assemble semiclassical cosmological ac�on

(                                    is new dimensionless parameter).

   Geometric Constraint:      has non-
posi�ve expansion.

   Causal Constraint:      fits within 
some observer's past light cone.

Holographic Informa�on Capacity:

Toy example: par�cle on a curved tube

Quantum bias as effec�ve dark fluid:

Take varia�ons        and         to obtain the semi-
classical Friedmann equa�ons, wherein quantum bias 
generates spontaneous accelera�on:

Generates QB-CDM expansion histories:

Agrees with    CDM at early �mes; Big Rip for

Comparison between QB-CDM and    CDM (with iden�cal CMB):

Summary: If we treat the universe as a quantum system, and account for the intrinsic bias of quantum fluctua�ons, cosmic accelera�on 
arises spontaneously, without the need for dark energy or modified gravity. This effect resembles phantom dark energy at late �mes.
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Future work:

Constrain with CMB, BAO
and SNe data.

Extend theory into very early
universe.

Calculate back-reac�on from
inhomogenei�es.

Inves�gate quantum bias
beyond cosmology. 
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