Geophysical Research Abstracts, Vol. 7, 09300, 2005 ‘x
SRef-ID: 1607-7962/gra/EGU05-A-09300 GG

© European Geosciences Union 2005

Distribution of semi-major axes and eccentricities of
exoplanets in scale relativity

P. H. M. Galopeau(1,2), L. Nottale (2), D. Ceccolini (2), D. Da Rocha (2) and G.
Schumacher (3)

(1) CETP, CNRS, IPSL, Vélizy, France, (2) LUTH, CNRS, Observatoire de Paris, Meudon,
France, (3) Observatoire de la Céte d’Azur, Département Fresnel, Grasse, France
(Patrick.Galopeau@cetp.ipsl.fr / Fax: +33 1 3925 4922)

To date, more the 130 candidate planets have been found around stars of the main
sequence. The characteristic parameters of these planets (in particular their orbital
elements) present a wide variety which could make the comparison between the plan-
etary systems difficult. However, the theory of scale relativity allows one to display
the existence of a hierarchical structuring which is common to all planetary systems
including our own solar system. In fact in the framework of scale relativity, we de-
scribe the motion of bodies in the protoplanetary nebula in terms of a fractal and
irreversible process. As a consequence the equation of dynamics can be transformed
to take a Schrodinger-like form. Its solutions yield a matter distribution showing peaks
of probability for particular values of conservative quantities such as the energy and
the Runge-Lenz vector. After accretion, this results in expected probability peaks of
the semi-major axis distribution af, = (GM /w?)n?, and of the eccentricity distri-
bution ate = k/n, wherek andn are integer number$/ is the star mass and is a
constant having the dimension of a velocity. The current observational data in our so-
lar system and extrasolar planetary systems support these predictions in a statistically
significant way: we show that these systems are hierarchically organized in terms of a
sequence of constants which are multiples and submultiples-ofi44.7 + 0.5 km/s.



