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a = At sin(Ωtt)x̂ + An sin(Ωnt)ŷ
at = At sin(Ωtt)
an = An sin(Ωnt)

mdÿrel = Fes + Fgrav + Fco + N − mdan

ÿrel ≥ 0

ÿi > 0
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• Fgrav = −4
3
πr3

dρgs

Fes,gen = QE

Q = EAε0

Fes = E2πr2
dε0

•
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Fco =
B

48 (t + d)2
r1r2

r1 + r2

•

– S = 1.32 × 10−10/t

Fco = −5.14 × 10−2S2rd

B = 4.3 × 10−20
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ÿrel > 0

Fes ≥ mdan − Fgrav − Fco

Ereq ≥
[

4
3ε0

rdρ (gs + an) +
5.14 × 10−2S2

πε0rd

]1/2

an = 0



•

•

•

•

10
1

10
0

10
1

10
2

10
3

10
4

10
5

10
6

10
2

10
3

10
4

10
5

10
6

10
7

Particle Radius (microns)

E
le

ct
ric

 F
ie

ld
 R

eq
ui

re
d 

(V
/c

m
)

 

 

Moon + S=1 Cohesion
Moon + S=0.1 Cohesion
Eros + S=1 Cohesion
Eros + S=0.1 Cohesion
Itokawa + S=1 Cohesion
Itokawa + S=0.1 Cohesion
Criswell/De Prediction
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SW electrons
Photoelectrons
SW Ions

q̇ =
∑

I(h, q)

mdḧ = qE − mdgs(
h
rc

+ 1
)2
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F (q, h) = q̇ G (q, h) = ḧ

A =

⎡
⎣

∂F
∂q

∂F
∂h 0

0 0 1
∂G
∂q

∂G
∂h 0

⎤
⎦

⎡
⎣ δq̇

δḣ

δḧ

⎤
⎦ = A

⎡
⎣ δq

δh

δḣ

⎤
⎦

x3 − Fqx
2 − Ghx + FqGh − FhGq = 0
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Trajectories
Unstable Equilibrium
Stable Equilibrium
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