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Uranus vs. Saturn
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Dynamics of Saturn’s E ring particles
Horanyi et al., 1992

ice grain from Enceladus

Orbit precession rate caused by
planet oblateness

for low e, low i particle orbit.




1t order comparison

Orbit precession rate caused by
planet oblateness

for low e, low i particle orbit.




1t order comparison
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planet oblateness

for low e, low i particle orbit.




18t order comparison

Orbit precession rate caused by
planet oblateness Rg

for low e, low i particle orbit. Mq a




1t order comparison

Orbit precession rate caused by
planet oblateness

For @y ~ @2 ,acharged dust
particle at 4 Rp, should have

-0.13 C/kg [Saturn]
-0.02 C/kg [Uranus]

or

1 ym ice grain with potential of

. | | -5 Volt  [Saturn]
for low e, low I particle orbit. -1 Volt [Uranus]




Equation of Motion

Not considered

Gravitational Forces
from the Sun & Uranus (J2 included)

Gas Drag

from Uranus’ exosphere

Electromagnet|c Force [Broadfoot et al., 1986]
assuming constant dust charge Poyntlng -Robertson Drag

decrease of particle’s semi-major axis

Radiation Pressure (0.23 kmjyr for a p ring particle
adopted B = 0.57 [Sfair & Giuliatti Winter, 2009])
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Edge-on Profile

1 ym ice grain [1g/cm3, B=0.57]
Simulation Time:100 year

Pause = -3 Volt

Mab’s orbit (unstable)
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Orbital Evolution

1 ym ice grain [1g/cm3, B=0.57]

pericenter crosses
€ ring @ ~2Ruy
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Radial Profile

o Showalter & Lissaver 2006 ;i
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Mab as a source of the p ring?

Sfair and Giuliatti Winter 2012

> U ring particle dynamics simulation, no EM force
= long particle lifetime ~ 10° year

> My ring ~ 6x10° kg (power-law, 1-10 pm, slope of -3.5)
M+I\/Iab ~2./x10 kg/s
= ~80 years to produce p ring from Mab via impactor-ejecta process

» This work
> u ring dust particles with a certain g/m are dynamically unstable
> Lifetime = 20 year

We need:
> |IDP flux measurements from New Horizon at Uranus orbit
> Dust charging condition in the p ring region






From M. Showalter

Key
The four giant planets are scaled to a common radius.
* The Pluto-Charon separation is scaled to the same radius.
Major rings are shown in grayscale.
Moon orbits with dust rings are shown in red; otherwise yellow.
Moon radii are are shown in proportion to log(physical radius).
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