21 = ]1&1% + IQLUS + Igwg
L? = Lwi+ LBws+ ws
Lw, = (I; —Ix) wjwg (ijk) cyclic (123)
(Ia—1I3)(Is — 1)
Il “s @1

If < 0 then stable; E—Qg

Q, = \/(fs — L) - 1) - nen 13— 4 oy L=20

For w3 > w1, wy = w3 ~ constant and ; =~

S

L1 ’ I s
If Wy ox 4wy then countercockwise QO — I;— 1 N
If Wy x —w; then cockwise b I s

) is frequency of L & w circling about 3-axis in body frame
¢ is wobble frequency of 3-axis (and w) circling about L in inertial frame.

Non-trivial Euler angle solution 6 =constant: cos€ = py/py, = L3/L, = L3/ L

b= Do — Dy cOs 6 R ps(1 — cos®0) L. py  Dws e<um=an o0
I sin?6 I, sin’ 6 I, Ijcosf I cosf 3
1 o ” 1 ) A\ 2
L—§Il (gb sin 9+9)+§Ig (gbcos@—l—?/}) — mgRcosf
oT . .
Py = a—lb:Ig(QSCOSQ‘I—Q/)):LgEIlCL
or : : o S,
Dy = a—q.ﬁzb,cos@(qbcosﬁ—i—iﬂ) + 1, ¢sin“0 = pycosf+ I, ¢ sin“0 = L, = I
. b—acosf
¢ sin? 6
mgR/I, = ¢
E 1. (b—acosh)’ La*> 1,
ot 1 2 fa” 1o
7 =% 6 + 5520 + ¢“ cos B + oL, ~ 3 0% 4+ V (0) + constant
2
V(u = cosf) = H + c*u
O—Q o (b — au) (b—au)*
Codu (1 —u?) (1 —u?)?
= —a¢+ué2+c2

0" — cot 0 csc® 6 (a* 4+ b* — ab(cos § + secf)) — ¢*sinf = 0
- b—acosf
p=-"""7

sin’ @



