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ABSTRACT 

In a previous paper (Laskar, Nature, 338,237-238), the 
chaotic nature of the solar system excluding Pluto was e s t a b 
lished by the numerical computation of the maximum Lyapunov 
exponent of i t s secular system over 200 Myr. In the present 
an explanation i s given for the exponential divergence of the 
o rb i t s : i t i s due to the t r a n s i t i o n from l i b r a t i o n to c i r c u l 
ation of the c r i t i c a l argument of the secular resonance 
2(g4~g3 ) - ( s 4 - s „ ) r e l a t e d to the motions of pe r ihe l i ons and 

nodes of the Earth and Mars. An other important secular r e s o 
nance i s i d e n t i f i e d : (g1~g5 ) - ( s . - s 2 ) . I t s c r i t i c a l argument 
stays in l i b r a t i o n over 200 Myr with a period of about 10 Myr 
and amplitude from 85° to 135°. The main f ea tu re s of the so
lu t ions of the inner p l a n e t s a re now iden t i f i ed when taking 
these resonances in to account . Estimates of the s ize of the 
chaotic reg ions a r e determined by a new numerical method using 
the evolut ion with time of the fundamental f requencies . The 
size of the chaot ic reg ions in the inner solar system are 
large and correspond to v a r i a t i o n s of about 0.2 arcsec/year 
in the fundamental f requencies . The chaot ic nature of the in 
ner solar system can thus be considered as robust agains t 
snail v a r i a t i o n s of the i n i t i a l condi t ions or of the model. 
The chaot ic reg ions r e l a t e d to the outer p l ane t s frequencies 
are very t h i n except for gg which present v a r i a t i o n s s u f f i c i 
ently l a rge to be s ign i f i can t over the age of the solar;, sys 
tem . 
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