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METRIC DESCRIPTION OF INTERACTIONS
IN A DEFORMED MINKOWSKI SPACETIME!
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A recent analysis of the experimental data on some physical phenomena governed by the four fundamental interac-
tions (i.e. the superluminal propagation of evanescent electromagnetic waves in waveguides; the mean lifetime of the
meson K% ; the Bose-Einstein correlation in pion production; the slowing-down of clocks in the gravitational field of
the Earth) seems to show the possibility of describing such processes (and the corresponding interactions) in terms
of a “deformation” of the usual Minkowski spacetime, with a metric whose coefficients depend on the energy of the
process considered.

MeTpuueckoe omnucaHue B3auMONENCTBUI B NedOpMUPOBAHHOM HpocTpaHcTBe MMHKOBCKOTO
®dabuo Kapnoue, Po6epTro MuHbIHU

IIpoBenenHbIl B IOCIEMHEE BPEMST AaHAIIN3 DKCIIEPUMEHTAIIBHBIX MAHHBIX O HEKOTOPBIX GU3NYECKUX SIBJICHUAX, CBI3AH-
HBIX C 9eTBIPbMs (DYHIAMEHTAIBHBIMY B3aUMOLEHCTBUAME (T.€. O CBEPXCBETOBOM DACIPOCTPAHEHHUN MIPOXOMSIIIAX
9JIEKTPOMAIHUTHBIX BOJIH B BOIIHOBONAX; O CPEIHEM BDEMEHH KM3HE Me30Ha K2: 0 G03e-diHIITEHOBCKON KOp-
peIAnuA POXKIEHWs. THMOHOB; O 3aMEJICHUH YaCOB B TPABATAIMOHHOM MOJIE 3€MJIM) MOKA3BIBAET, YTO TMONOGHBIE
IpOnecchl (I COOTBETCTBYIOLINE B3aMMONENCTBUSI) MOXKHO, IIO-BIAUMOMY, ONUCHIBATL Kak ~nedopManuio” 06BIIHOrO
pocTpaHCcTBa-BpeMeHu MIHKOBCKOIO, C METPUKOIL, KO3 GUIMEHTH KOTOPOI 3aBUCSAT OT SHEPIUU PACCMATPUBAEMOrO
mporiecca.

Minkowski spacetime, with metric coefficients depend-
ing on the energy of the process considered [1-6].

The geometric structure of the physical world, both
at a large and small scale, has been debated for a

long time. After Einstein, the generally accepted view All the above facts suggested a (four-dimensional)

considers the arena of physical phenomena as a four-
dimensional spacetime, endowed with a global, curved,
Riemannian structure and a local, flat, Minkowskian
geometry.

However, a recent analysis of some experimental
data concerning physical phenomena governed by dif-
ferent fundamental interactions seems to provide ev-
idence for a local departure from Minkowski metric
[1-6]: among them, the lifetime of the (weakly de-
caying) K% meson [7], the Bose-Einstein correlation
in (strong) pion production [8] and the superluminal
propagation of electromagnetic waves in waveguides
[9]. These phenomena seemingly show a (local) break-
down of the Lorentz invariance, together with a plausi-
ble inadequacy of the Minkowski metric; on the other
hand, they can be interpreted in terms of a deformed

LA talk presented at the International Conference Cosmion-
97, Moscow, December 8-14, 1997.

generalization of the (local) space-time structure based
on an energy-dependent “deformation” of the usual
Minkowski geometry, whereby the corresponding de-
formed metrics ensuing from a fit to the experimental
data seem to provide an effective dynamical descrip-
tion of the relevant interactions (at the energy scale
and in the energy range considered).

An analogous energy-dependent metric seems to
hold for the gravitational field (at least locally, i.e.
in a neighbourhood of the Earth), when analyzing
some classical experimental data concerning the slow-
ing down of clocks [10].

Let us shortly review the main ideas and results
concerning the (four-dimensional) Minkowski space-
time.

The four-dimensional "deformed” metric scheme in-

troduced in [1-6] is based on the assumption that the
spacetime, in a preferred frame which is fized by the
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