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Timescale —
1 day 1yr I kyr 1 Myr I Gyr
I N A R B B A T 1T 1
I S L[, (Age)
T (Conduction)
| ... (ntemal Damping)
T (Dynamical Lifetime)] | |
' T, (-Volat‘ile Dépletibn)
1::; (Spiﬁ Excitalion)
T_(Mantling)
 [x_ (Orbit Period)
Tooin (Spin Period)
T, (Bursting) L .
L1 i i J
-4 -2 0 2 4 6 8 10

log (Timescale) [years)

Eigure ] Fundamental timescales appropriate io a 5 km radius short period comet. See discussion in §1.

which are completely baked out of the near surface layers by solar heating. Conversely,
Tih < Toore implies that the deep interiors retain no direct memory of the cometary
formation temperatures.

* Second, 74 < T4yn Would seem to imply that nuclei can lose their entire volatile
contents even before being ejected from the solar system by planetary perturhations,
presumably leaving behind “asteroids”. However, the second inequality 1, << 1,
suggests that rapid growth of surface mantles can choke nuclear mass loss, and possibly
preserve subsurface volatiles even in outwardly “dead” comets (§6).

* Third, 7, < 7,4, implies that cometary mantles adjust to long term changes in the
insolation. If true, the mass loss will always be regulated by a surface mantle (§5).

* Fourth, 7, <1,,, implies that excited rotational states resulting from formation
will be absent in the present day comets. However, 7,, < Tdyn< Tdamp implies that
precessional motions subsequently induced by torques due to mass-loss cannot be damped
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