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Figure YII1.19  Distribution of asteroid orbit semimajor axes. The main Belt, from 2.1 t0 3.3 AU. is
obvious. The resomance structure due to perturbations by Jupiter is indicated by the ratios of orbital
frequency to that of Jupiter (7:2 means an asteroid that orbits the Sun seven times for every two Jupiter
orbits). '
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Figure 7.2 The inclinations of Jupiter and Saturn derived from a secular pertur-
bation theory calculated over a timespan of 200,000 y centred on 1983.
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Figure 7.1 The eccentricities of Jupiter and Saturn derived from a secular pertur-
bation theory calculated over a timespan of 200,000 y centred on 1983.
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Figure 7.8 The variation in the forced inclination as a function of semimajor axis.
The letters J and S denote the osculating values of the inclination of Jupiter and
Saturn respectively at their semimajor axes. The singularities near 2 and 12 AU
arise from the small divisor B — f in (7.30).
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Figure 7.6 The variation in the forced eccentricity as a function of semimajor axis.
The letters J and S denote the osculating values of the eccentricity of Jupiter and
Saturn respectively at their semimajor axes. The singularities near 0.5, 2, 12.5 and

ﬁv\wd arise from the small divisors A - S.E (7.30).



0.05 S S —

0.04} | o d

0.03} ]

/1)

< 0.02} :

0.01} L

e e vofm e e e e e — T llll'llll'.‘llllll‘lll.lllllll'lllnul

0 o 10 15 20 25 30

Semimajor axis (AU)

Figure 7.5 The variation of the frequency A, defined in (7.18), as a function of
semimajor axis, derived from perturbations by Jupiter and Saturn. The horizontal
solid lines denote the values of the two eccentricity—pericentre eigenfrequencies,
A = g; = 0.00096°/yr and A = g, = 0.0061° /yr; the dashed line denotes the value
of the non-zero inclination-node eigenfrequency, A= —B = —f, = 0.0071°/yr.
Singularities in the plot correspond to the orbital semimajor axes of Jupiter and

Saturn.
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Figure 7.14 A plot of the proper (or free) inclination of asteroids in the range
2.0 < a < 3.5 AU which have been identified as family members.
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Figure 7.13 A plot of the proper (or free) eccentricity of asteroids in the range
2.0 < a < 3.5 AU which have been identified as family members.
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Figure 9.32 The positions of asteroids at the 3:1 resonance compared with the
extent of the chaotic region. (Adapted from Wisdom 1983).
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Figure 9.31 The evolution of a test particle’s eccentricity at the 3:1 resonance
showing the chaotic nature of the orbit and how it can cross the orbit of Mars.
The initial values were ap/a’ = 0.481, ¢y = 0.15, wy — w' = 0 and 3N — A = ,
corresponding to the chaotic, ‘representative’ plane identified by Wisdom (1982).
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Figure 9.29 The overlap of adjacent first order resonances in the outer part of
the asteroid belt. The curves denote the maximum libration widths in a—e space
for all the first order resonances between 3 and 5 AU. The points denote the a—e
values of asteroids in this region. The nominal locations of the resonance centres
are indicated for the 2:1, 3:2, 4:3, 5:4 and 6:5 resonances. The shaded areas denote
regions of resonance overlap. Note the prominent gap at the 2:1 resonance and the

grouping at the 3:2 resonance.




Figure 8.24 The sequence of conjunctions for the Galilean satellites. The con-
figurations at times (a) t = 0, (b) t = Tiep/6, (¢) t = Tiep/4, (d) t = Trep/2, (€)
t = 3Tiep/4, and (f) t = 5T;ep/6. The letters J, E and G denote Jupiter, Io,

Europa and Ganymede respectively.
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