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Abstract

Project Code : MRG4980107
Project Title : Contributions to Stability and Instability of Matter in Bulk

Investigator : Mr. Chaiyapoj Muthaporn

Department of Physics, Faculty of Science, Khon Kaen University
E-mail Address : chaiyapoj@hotmail.com
Project Period : 1 July, 2006 — 31 December, 2010

The goal of this project was to study the behavior of radius R, of a sphere of “bosonic
matter” with Coulomb interaction, as a function of the number of negatively charged
particles, N, as the latter is made to increase. To establish this result, we derived
upper and lower bounds of the kinetic energy of such systems by rigorous mathematical
techniques. The analytical results showed that the lower bound of the kinetic energy
involving the density of particles as well as the upper bound are finite numbers. It was
shown that the probability of finding the particles involve lying within the sphere of

radius R is bounded above as follows:

3/2
Prob| | % [<R,...,| %, |§R]W < (ij 1.61 (1+ 2)
R

where @, is the Bohr radius, and Z |e| is the maximum of the positively charged
nuclei. This result tell us, that if deflation of such matter occurs upon collapse as more
and more matter is put together, then for a non vanishing probability of having the
negatively charged particles within a sphere of radius R, the latter necessarily cannot
decrease faster than N~''° for large N . This is in clear distinction with ordinary
matter (i.e., matter with the exclusion principle) which inflates and R necessarily

increases not any slower than N'* for large N .

Keywords : Bosonic Matter in Bulk; The Collapse of “Bosonic Matter”’; Stability of
Matter
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