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Abstract
An upper bound is derived for the exact ground state eneE
fixed, positive charges with Coulombic interactions in arbitra
Rydberg, for allN � (2)ν thus establishing, in particular, that
dimensionality of space.
 2003 Published by Elsevier B.V.

The instability of “bosonic matter” withN nega-
tively charged bosons andN motionless, i.e., fixed,
positive charges with Coulombic interactions, was in-
vestigated many years ago by Dyson and Lenard [1]
giving rise to the famousN5/3 law for the ground state
energyEN . Such a power law behaviourNα , with
α > 1, implies the instability of such a system, since
the formation of such matter consisting of(2N + 2N)

particles will be favourable over two separate systems
brought into contact, each consisting of(N +N) par-
ticles, and the energy released upon collapse, in the
formation of the former system, being proportional to
((2N)α−2(N)α), will be overwhelmingly large for re-
alistically largeN , e.g.,N ∼ 1023. An elementary, but
rigorous, upper bound forEN was derived by Lieb [2]
for N = 8n3, n = 1,2, . . . , for the problem at hand,
and extended for allN � 8 in [3] both in three dimen-
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rgyN of N negatively charged bosons andN motionless, i.e.,
ry dimensionsν: EN < −N(2+ν)/ν/16π2ν3(2)ν , in units of the
the instability of “bosonic matter” is not a characteristic of the

sions. We were able to derive an explicit upper bound
for the exactEN in all dimensionsν

(1)EN <−
(
me4

2h̄2

)
N(2+ν)/ν

16π2ν3(2)ν

for all N � (2)ν , wherem is the smallest of the masses
of the N negatively charged bosons. Thus we con-
clude, in particular, that the instability of such matter
is not a characteristic of the dimensionality of space.
For example, no stable planar configurations may be
formed corresponding toν = 2. There has been much
interest in recent years in the physics of arbitrary di-
mensions, e.g., [4–7] and the role of the spin and sta-
tistics theorem in such dimensions. It is well known
that the latter is tied up, e.g., [4] to the dimensionality
of space and we learn that such a system not being sub-
jected to stringent constrained statistics is necessarily
unstable in all dimensions. It is also an important the-
oretical question to investigate if the change of the di-
mensionality of space will change such matter from,
e.g., an “implosive” to a “stable” or to an “explosive”
phase. The present work shows that this does not hap-
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