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The Effect of the Generalized Uncertainty
Principle with Maximum Length on the Size of
White Dwarfs!

Sajad Parsamehr?*

The challenge in developing a theory of quantum gravity om the
fundamentally different ways the two theories describe i ystems.
Quantum mechanics operates on discrete, probabili% ifciples, while

Abstract % :‘/
sical s

general relativity is a continuous, deterministi ¢oryp_The generalized
uncertainty principle is a modified versio eisenberg's uncertainty
principle that applies quantum gravitational co ions to systems with
strong gravity. As a clear example of these systems, white dwarfs can be
mentioned. In white dwarfs, the gravitationa sure provides the necessary
support against gravitational collapge 0 t, the generalized uncertainty
principle has been shown to negate tw ndrasekhar limit in the presence
of a minimum length, allowing_white ‘dwarfs to grow to any size, even
infinitely large, which s i@tradiction with physical astrophysical
observations. This pap odifi€s the relationship between degeneracy
pressure and density i w dwarfs using an alternative form of the
uncertainty principle @corporates a maximum length. We demonstrate

that this new fomﬁ/ covers the Chandrasekhar limit and resolves the
discrepancy befween theory and observation.
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Fig. 1 Radius versus mass plot for a white dwarf, showing t

its mass increases. (The axes of the plots are in term§o radius Rg =
6.960 x 10%m, and the solar mass Mg = 1.9 03%%g.)
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