
REDUCTION OF CELESTIAL COORDINATES B57

Approximate position of the celestial intermediate origin

The position of the CIO on the true equator of date is given by s, and is represented
by s + XY/2.

s(T ) = −XY/2 + 94′′ × 10−6 +
∑

k
Ck sinAk

+ (+0′′. 003 808 35 + 1′′. 71 × 10−6 sinΩ + 3′′. 57 × 10−6 cos 2Ω) T

+ (−0′′. 000 119 94 + 743′′. 53 × 10−6 sinΩ − 8′′. 85 × 10−6 sin 2Ω

+ 56′′. 91 × 10−6 sin 2(F −D +Ω)+ 9′′. 84 × 10−6 sin 2(F +Ω)) T 2

− 0′′. 072 574 09 T 3 + 27′′. 70 × 10−6 T 4 + 15′′. 61 × 10−6 T 5

where X,Y is the position of the CIP at the required TT instant, and T is the interval in
TT Julian centuries from J2000·0. The definition above and table below include all terms
exceeding 0·5µas during the interval 1975–2025. Also tabulated are the “complementary”
terms C ′

k , part of the equation of the equinoxes which make up Greenwich apparent sidereal
time (see page B9).

Terms for the Series Parts of s and the Equation of the Equinoxes

Coefficient Argument Coefficient Coefficient Argument
k Ck for s Ak C ′

k for EqE k Ck, C
′
k for s, EqE Ak

′′ ′′ ′′
1 −0·002 640 73 Ω −0·002 640 96 7 −0·000 001 98 2F +Ω
2 −0·000 063 53 2Ω −0·000 063 52 8 +0·000 001 72 3Ω
3 −0·000 011 75 2F − 2D + 3Ω −0·000 011 75 9 +0·000 001 41 l′ +Ω
4 −0·000 011 21 2F − 2D +Ω −0·000 011 21 10 +0·000 001 26 l′ −Ω
5 +0·000 004 57 2F − 2D + 2Ω +0·000 004 55 11 +0·000 000 63 l +Ω
6 −0·000 002 02 2F + 3Ω −0·000 002 02 12 +0·000 000 63 l −Ω

where the expressions for the fundamental arguments are

l = 134◦.963 402 51+1 717 915 923′′. 2178T +31′′. 8792T 2+0′′. 051 635T 3−0′′. 000 244 70T 4

l′ = 357◦.529 109 18+129 596 581′′. 0481T −0′′. 5532T 2+0′′. 000 136T 3−0′′. 000 011 49T 4

F = 93◦.272 090 62+1 739 527 262′′. 8478T −12′′. 7512T 2−0′′. 001 037T 3+0′′. 000 004 17T 4

D = 297◦.850 195 47+1 602 961 601′′. 2090T −6′′. 3706T 2+0′′. 006 593T 3−0′′. 000 031 69T 4

Ω = 125◦.044 555 01 − 6 962 890′′. 5431T + 7′′. 4722T 2 + 0′′. 007702T 3 − 0′′. 000 059 39T 4

During 2006 s + XY/2 may be computed to a precision of 1′′ × 10−5 from

s(t)+ XY/2 = 0′′. 00031 − 0′′. 0026 sin(9◦.0 − 0◦.053 d)− 0′′. 0001 sin(18◦.1 − 0◦.106 d)

where d is the day of the year and fraction of the day in the TT time scale. However, s
may be ignored (i.e. set s = 0) if accuracies less than 0′′. 01 are acceptable.

Reduction from ICRS to the Celestial Intermediate Reference System — rigorous
formulae

Given an equatorial geocentric position vector r of an object with respect to the ICRS, then
ri , its position with respect to the Celestial Intermediate Reference System, is given by

ri = C r and r = C−1 ri = C′ ri

where C = C(X,Y, s) = C(NPB3,1,NPB3,2, s)

= R3[−(E + s)] R2(d) R3(E)

The matrix C is tabulated daily at 0h TT on odd pages B41–B55.
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