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MOTIVATIONS

o QM-GR INCOMPATIBILITY
o COMMON USE OF THE REAL LINE R IN PHYSICS

ZF(C) = ZERMELO-FRAENKEL SET THEORY
(WITH THE AXIOM OF CHOICE)

MATHEMATICAL BACKGROUND
e R WITHIN FRAMEWORK OF ZFC

e MODEL OF AN AXIOMATIC THEORY
e NON-ISOMORPHIC MODELS OF ZFC
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FORCING AND THE STRUCTURE OF THE REAL LINE

FORCING AS A FORMAL TOOL:

@ CHANGING THE MODEL
o "ADDING REALS”

M, M5 - non-isomorphic models of ZFC
R, Ry, CR R, # R,

DIFFERENT DIFFERENT
MODELS OF |< SETS OF
/ZFC REALS
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FORCING AND QM - HISTORICAL REMARKS
PAauL A. BENIOFF (1976)

QM FORMALISM NOT IN
A SINGLE MODEL OF ZFC

PARTICULAR POSITION OF QM
FORMALISM IN MATHEMATICS

WiLLiAM Boos (1996) ¢ ROBERT A. VAN WESEP (2006)

If there are "semiclassical states” realizing LHV program, then they
are generic ultrafilters (objects specific to forcing constructions).

JERZY KROL (2004)

" DYNAMICAL NETWORK OF MODELS”
(adding result of a measurement by forcing)
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MICRO TO MACROSCALE SHIFT

Suppose that the real numbers, which parametrize space,
come from the quantum realm via continous measurement
(~ position observable).

THERE IS ALWAYS A NONTRIVIAL FORCING ON THE
MEASURE ALGEBRA oN R?® WHEN PASSING
FROM THE QUANTUM TO CLASSICAL (GR) REGIME
(Jerzy Krél, P. K. - 2015)
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THE SIERPINSKI-ERDOS DUALITY PRINCIPLE

THE DuALITY THEOREM™

fRELR
£ f1 O = {x C R|u(x) = 0} J

M = {x C R|x is meager}
f(x)eOsxeM
fix)eMexeO it - Lebesgue measure

*Under Continuum Hypothesis

MEASURE ALGEBRA . COHEN ALGEBRA
%Ut(R) /O SBU'C(]R) /M
QM—GR SHIFT ANY PHYSICAL

MEANING?
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THE COHEN ALGEBRA

— Unique atomless complete Boolean algebra with countable dense subsetJ

INFINITE BINARY TREE

CASSON

/\O HANDLES

AN N

THE DESCRIPTION OF
SMOOTH
GEOMETRIES,
ESPECIALLY ON R*

It represents Cantor set 2* and Casson
handles. Nodes correspond to the
countable dense subset.

= MEASURE ALGEBRA HAS NO SUCH COUNTABLE DENSE SUBSET
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COSMOLOGICAL MODELS ON EXOTIC SMOOTH R*

INFINITE BINARY TREE — EXOTIC SMOOTH STRUCTURES
THEY EXIST ONLY IN DIMENSION 4!

TORSTEN ASSELMEYER-MALUGA, JERZY KROL (2014)

WE CAN USE EXOTIC SMOOTH R* (INSTEAD OF THE
STANDARD ONE) WHILE BUILDING COSMOLOGICAL
MODELS, OBTAINING REALISTIC PARAMETERS:

e THE COSMOLOGICAL CONSTANT VALUE

e THE SHAPE OF THE PRIMORDIAL INFLATION
POTENTIAL

e THE EXPANSION RATE OF THE UNIVERSE

[T. Asselmeyer-Maluga, J. Krél, Adv. High Energy Phys., 867460 (2014)]
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EXEMPLARY APPLICATION

SPACETIME

PARAMETRIZATION

VIA CHANGING R/’s

» THE FULL REAL LINE R PARAMETRIZATION
Pawet Klimasara (University of Silesia)

x The growth of inherent density of reals < spacetime inflation
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THE COSMOLOGICAL CONSTANT PROBLEM

The zero-point energy of quantum field
corresponding to a particle of mass m:

E _ / 3k VK2+m?
vV = J@2rn)3 2

= CONTRIBUTIONS TO 2\ FAR TOO BIG

ZERO MODES INTERNAL IN ZFC MODELS — INTEGRATING
OVER A MEAGER
R}, C R®

MATHEMATICAL FACT

ALL MEASURABLE SUBSETS OF R3, HAVE MEASURE 0!

= CONTRIBUTIONS VANISH (COMPLETELY)
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OVERVIEW OF THE PERSPECTIVES

CURRENT RESEARCH:

* ATTEMPT TO FIND THE ROOTS OF PRIMORDIAL INFLATION
ON A FORMAL LEVEL

* FURTHER EXPLORATION OF THE PRESENTED
MICROSCALE <+ MACROSCALE FORMAL CONNECTION
viA COHEN ALGEBRA

PLANS FOR FUTURE WORK:

@ ATTEMPT TO FIND THE IMPACT OF MEAGER (~ RAREFIED)
REAL LINE ON THE VARIOUS DISTORTIONS OoF CMB

© DESCRIPTION OF QUANTUM ENTANGLEMENT
IN THE FORCING LANGUAGE
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