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Introduction

+ Want to calculate potential for arbitrary shape

+ WAY TOO HARD - need simplifications!
+ Oblate spheroid
+ Constant density

+ r2=a?/(a +?p?)




One Approach

+ Expansion in powers of a small parameter
+ [2=a?b2-1

+ Closed form of surface potential is known
+ Features both a square root and an arctangent
+ Use aTaylor expansion!
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Another Approach

+ Calculate potential at an “audit point”

4+ No need for an expansionin r'/r
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+ Good news: )|, =oforallk>1

+ Only three nonzero terms!

. 2Tpad , 2npad
.’0,0=73I—/A); Joo = - p / dus(p)?

, 4mpa3
]o,z = ,0

/ APy (1) In &(p)




Comparing Approaches

+ Plot the residuals vs. |

Illlllllllllllllll‘[lllllllll]lllll;llll

" Juno detection limit }

]
A

T I T T I I T I I I |
A

| I — l | l L1 1 l 1

1||1||1|||1||11||1!||1||11|11|11|11'|11|

0.3 0.4 0.5 0.6 0.7
4

=== order 39
order41




Applicability

+ When a > +/(2)*b, we have a problem!

+ Implies that | > 1, so the series diverges
+ Not anissue for any of the planets

+ But a big problem for some asteroids!

+ Mostly just for the smaller ones, such as...




433 Eros

+ 33 x13x13km

+ Must be careful when
calculating the potential

+ Many other small bodies
like this

+ 216 Kleopatra
+ 243 1da
+ 25143 ltokawa
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