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JOTM.3

We have, in general,

(@) - (@> fwxL
dt space dt body

where the space and body subscripts denotes the vector as seen in the space and body frames respectively,
and wis the angular velocity of the rotating body frame. Here L can in general be any vector but if we take it
to be angular momentum, then we have:

L
Lopoee = d— +wxL (1)
dt body

where I' is the torque exerted on the body as seen from the space frame.

If we choose the principal axes of the planet as our body frame, then L is diagonalized and we have:

IE 0 0 ]
L=Iw=| 0 Ip 0 Wy
0 0 Ip w3

Substituting into , We get:
Fm:IELJ1+(Ip—IP)W2CU3:IELL51 (2)
Fy:IpCJz+(IE—Ip)w1W3:Ipu}z—l—(IE—Ip)wlw:g (3)
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Fz:.[pw.g—F(Ip—IE)wle :IPL«}3+(IP—IE)LU1L02 (4)
Therefore, for torque free precession where I' = (0, we have from , and respectively that:

w; = constant

IpLJz—{-(IE—Ip)UJlUJ:J,:O (5)

IPCJ3—{—(IP—IE)W1L«.)2 =0 (6)
If we define p = wy + tws3, we can combine and into one equation

Ipp+iW1(Ip—IE)p:0 (7)

P d t Ip—1
[ [ttty
po P 0 IP

Performing the integral and re-arranging, we have:

p= poe—iwet (8)

Ip—Ig

where we have made the substitution € = T

Taking the real and imaginary parts of ( & ), we recover

wy = py cos(wr et) (9)

w3 = —py, sin(w et) (10)
= wand hence the planet, is precessing at a frequency {} = wj€.
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One thought on “J01M.3"

October 8, 2013 at4:51 pm

Everything looks fine.
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