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Mean celestial pole movement model

Precession

Introduction

Mean celestial pole movement with respect to the ICRS

> Precession of equator (lunisolar) + precession of ecliptic (planetary)
> Models ecliptic pole and celestial pole movement
» Simplified model — No nutation

> Period ~26000 years, 1° in 72 years
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Modeling Precession |
With IAU2000

Precession

> AU 2000 System of Astronomical Constants

> Model movement relative to epoch J2000.0

» 2angle sets, a) Y, w, €, ¥ and b)z,0,¢
Computing
precession

Figure: Precession angles
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We need:

> Function to get angles from time for each set
Computing
precession

a) f(t) = ¢y, w, €, x
b) gi(t) = z,6,¢

» Matrix that uses angles to rotate the reference system from the
reference time (J2000.0) to the desired time

a) 7(x, v, 2) = R.(x)Ru(~w)R.(~¥)R(€)7(x0, ¥, 20)
b) A(x.y,2) = R:(=2)Ry(0)R:(~{) (%0, Yo, 20)
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W = 503847875t — 1/072591° — 0//001147°

w = € — 0702524t + 0705127t — 0007726t
Rl € = € — 46840241 — 07/ 0005912 4 07001813
y = 1075526t — 2380641 — 0/001125¢°

> Setb)

¢ =2/5976176 + 230670809506t + 073019015t
+ 0701796631> — 07/0000327t* — 0//00000021°
z = — 2/5976176 + 230670803226t + 17094779
+ 0701822731> 4 077000047t — 0/0000003¢°
0 =2004” 1917476t — 0/ 4269531° — 0//04182¢°
— 070000601t — 070000001 #°
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Execution demonstration and discussion
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Toni Sagrista o Speed Up
Sellés ’

Spead Down

s Pause Rest
time step 0 years .

Angle set: psi, omega, e
_ Hemisphers: NORTH
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t = 13010.00 years

Year 15010

time step

1100 years

Spead Down

Pause Rest

Angle set: psi, omega,

| Hemisphere: SOUTH

epsi
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We can model the change in the orientation of Earth’s rotation axis
using some basic math

» Both angle sets do well in a period of ~ 6000 years

Copcliscns » These models only work well for a short period of time ~ 26000
years, 1 period

> The further we divert from reference time (J2000.0), the worse
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