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Abstract

Rigorous lower bounds are derived for the exact ground state energy of neutral matter of bosonic and fermionic ty

Coulomb interactions with fixed positive charges by using, in the process, lower bounds for the kinetic energies as some power
of an integral ofρ2 rather than of the familiarρ5/3, whereρ is the particle density. This method, while it leads to a weakening
of the bound for fermions, it improves the one for bosons from those in the literature. The bounds for fermionic matter lead to
the inescapable conclusion that as more and more matter is put together, thus increasing the numberN of electrons, the number
k of nuclei, as separate clusters, would necessarily increase and not arbitrarily fuse together, and their individual charges remain
bounded. That is, technically, asN → ∞, thenstability implies thatk → ∞ as well, and no nuclei may be found in matter that
would carry arbitrarily large portions of the total positive charge available.
 2004 Elsevier B.V. All rights reserved.

The Hamiltonian under study is given by

(1)H =
N∑

i=1

p2
i

2m
+ V1 + V2 −

N∑
i=1

k∑
j=1

Zje
2|xi − Rj |−1,

where

(2)V1 =
N∑

i<j

e2|xi − xj |−1,

(3)V2 =
k∑

i<j

ZiZje
2|Ri − Rj |−1,

k∑
i=1

Zi = N, k � 2,

* Corresponding author.
E-mail address: manoukian_eb@hotmail.com(E.B. Manoukian).

0375-9601/$ – see front matter 2004 Elsevier B.V. All rights reserved.
doi:10.1016/j.physleta.2004.09.040

http://www.elsevier.com/locate/pla
mailto:manoukian_eb@hotmail.com

	Rigorous lower bounds for the ground state energy of matter
	Acknowledgements
	References




