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Spinnato
• First watch the experiment

Notice that the plate wobbles
,
and the direction

of the tilt turns in time

⑧ Next watch the slow motion simulation

t -- O
• The red arrow shows

w,
the direction of the
maximum tilt

,
and how

it turns in time
.

The
W
's £§, rate of turn

,
is called &

,

w,
the precession rate .

•. In each time moment
the plate spins around

t -- Ot the tilt axis with rate

Wy , I called w, the

wi
wobble rate

Yo • Of course
.wn

it also spins
yrwzot around its n Z axis .

This

is wz , the spin rate
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https://www.youtube.com/watch?v=oH-dlrIFO10
https://you.stonybrook.edu/physics501/
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• The angular momentum lies between
J and Tiz , since I, -_ IE KI,

I = I
, wie, t Iz Wiz t I3 w3 £3

= I
,
I w

,
I
,
t wz Ez ) t 1303

And so :

÷,=1gu%+ To = Titus

• Comments

① The fact that It is non zero means the

plate will wobble as it spins . W
,

is

what we mean by the wobble rate

② In the body frame Tv
, precesses with rate

SL
.
In the Lab frame I is constant and can

be taken as the Z axis

③ We will derive it formally next, but intuitively
in each time moment at the disk rotates by
wzot
,
and the tilt angle ( the direction of

Jo
,
I advances by not relative to this so the

tilt has advanced by 0/0 = (Wstr ) Ot
,
i.e

.

If I wz tf = 2W, for disk
See picture !

Euler equations: 7



~!~!3

~L
~!T

Time t = 0

Time �t

body frame lab frame

�̇�t

!3�t

~L¥

2-

→

⇒ E"

9

Euler equations: 8



EulerAnglesofspin-ningpa.ee
We have worked out the angular
velocity Wx

, Wy , wz now we should
relate these to the Euler angles
⑦
, 0,4 .

• Since I is constant we orient it along
the fixed I axis .

Then the E3 principal axis
( the axle of the plate ) is directed along Z

• The angle between E, and E, ( Z and Z )
is 0 and this is constant in time

To
,

- I = Wzl cos -0 = const

so o

÷
. o

E

"EBBS z
f
Z

x x

x
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• Now recall the relation between the
Euler angles and I

6=0 !
O

T o

T
-

I• Alow here we found

Wx = - W
,
sin rt

w's
= w
,
cosy I compare

wz = Wz = const

• So comparison gives :

W
,
= To sin -0 and U = -At

i. e .

Ui = -r
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