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What | mean by extra dimensions:

X = (t, X1,X2,X3, X5)

Spatial dimension
Compactified:
curled up into a
microscopic circle
time space extra dimension
N— 7
~ Too small to see
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Particle on curved spacetime

N

we need quantum!
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Extended uncertainty principle (EUP) \

e Petruzziello et al.:

p4 _ — L. Petruzziello, F.
—Vj N@ VJN Wagner, PRD 103,

104061 (2021)

R. Coquereaux, G. Esposito-Farese, in Annales de I'lHP Physique Théorique, Vol. 52 (1990) pp. 113-150.
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General Relativity vs. Kaluza—Klein
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Modified Dispersion Relation \

2

h%z%vjmvwi —

« At the black hole horizon the
curvature diverges

* When negtive (e.g. GR), it results
In Imaginary effective mass

* Particle decay? Hawking radiation?

Anna Horvath
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What can we see In neutron stars?

 Equation of state

« Modified uncertainty relation means
modified thermodynamics

 Curvature can be taken into account
In microphysics

* Numerical modelling
* |solated neutron star
« Static, spherically symmetric
* Mass — radius curves

e Maximal mass

Anna Horvath
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Dynamical scenarios

Hanford, Washington (H1) Livingston, Louisiana (L1)

« Asteroseismology

Continuous gravitational waves
Merger

Oscillation after events
Quasi-Periodic Oscillations (X-ray)

Frequency (Hz)
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Dynamical scenarios

« Asteroseismology

 Continuous gravitational waves

* Merger

 Oscillation after events

* Quasi-Periodic Oscillations (X-ray)
« f-mode oscillations

* Quadrupole
kHz
Ringdown after mergers
Einstein Telescope, Cosmic Explorer
Needs full general relativistic treatment

Anna Horvath

Frequency (Hz)

Hanford, Washington (H1)

Livingston, Louisiana (L1)
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Summary

« Extra dimensions
« Kaluza—Klein theory

« Extended Uncertainty Principle

 Taking into account curvature in
particle dynamics

« Equation of state
« Modelling static neutron stars
« Computationally heavy
« Dynamical simulations
« Computationally heavier
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