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In this article we prove that the Klein-Gordon equation in the de Sitter spacetime obeys the Huygens'
principle only if the physical mass $m$ of the scalar field and the dimension $n\geq 2$ of the spatial
variable are tied by the equation $m”~2=(n"2-1)/4 $. Moreover, we define the incomplete Huygens'
principle, which is the Huygens' principle restricted to the vanishing second initial datum, and then
reveal that the massless scalar field in the de Sitter spacetime obeys the incomplete Huygens'
principle and does not obey the Huygens' principle, for the dimensions $n=1,3$%, only. Thus, in the de
Sitter spacetime the existence of two different scalar fields (in fact, with m=0 and $m”2=(n"2-1)/4 $),
which obey incomplete Huygens' principle, is equivalent to the condition $n=3$ (in fact, the spatial
dimension of the physical world). For $n=3$ these two values of the mass are the endpoints of the
so-called in quantum field theory the Higuchi bound. The value $m”2=(n"2-1)/4 $ of the physical
mass allows us also to obtain complete asymptotic expansion of the solution for the large time.
Keywords: Huygens' Principle; Klein-Gordon Equation; de Sitter spacetime; Higuchi Bound

Subjects: Mathematical Physics (math-ph); Analysis of PDEs (math.AP)
MSC classes: 35Q75, 81T20, 83F05, 35L10
Cite as: arXiv:1206.0239 [math-ph]

(or arXiv:1206.0239v3 [math-ph] for this version)

Submission history

From: Karen Yagdjian [view email]

[v1] Fri, 1 Jun 2012 16:25:34 GMT (15kb)
[v2] Mon, 11 Jun 2012 01:00:15 GMT (17kb)
[v3] Tue, 9 Oct 2012 02:53:22 GMT (18kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.

We gratefully acknowledge supy

the Simons Fo
and member ins

Download:

. PDF
. PostScript
. Other formats

Current browse cont
math-ph

< prev | next >

new | recent | 1206

Change to browse b

math
math.AP

References & Citatic
. NASA ADS

Bookmarkwnat is this?)
B¢ < R0 DM
e



