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Abstract. Given was additional information to a previous report on the 
recent progress in the determinations of astronomical constants (Fuku
shima 2000), including the revision of LQ, Ap and the offsets of CEP. As 
a summary, presented was the (revised) IAU 2000 File of Current Best 
Estimates of astronomical constants, which is to replace the former 1994 
version (Standish 1995). 

1. Introduction 

The report of the IAU Working Group on Astronomical Standards (WGAS) 
on the issue of astronomical constants has appeared already (Fukushima 2000). 
Since its publication, made were only a few revisions, whose details will be 
reported here. One is a minor correction of the numerical value of LQ, which 
was to be consistent with the other proposals submitted simultaneously (Petit 
2000). Another is the revision of the correction to the precession constant based 
on the very recent re-analysis of LLR observations (Chapront et al. 2000). 

We admit that a misprint in the value of LQ appeared in Fukushima (2000). 
The correct value (Petit 2000), which has been adopted in the IAU 2000 Reso
lution B1.9, is 

LG = 6.969 290 134 x 10 - 1 0 (1) 

which has no uncertainty. Or, more rigorously speaking, it is no more a primary 
constant determined from measurements but has become a defining constant, 
the constant defining the TCG. Thus, by combining its value with the recent 
determination of LQ (see Fukushima 2000) as 

Lc = 1.480 826 867 4 x 10"8 ± 1.4 x 10"17, (2) 

we now have a new estimate of another scale constant, LB, as 

LB = 1.550 519 767 7 x 10~8 ± 2.0 x 10~17 (3) 

which is to be used to convert the (obsolete) TDB-based determinations to the 
TCB based ones. As an application, we computed the TCB-based value of GMB 
from that given in Groten (2000) as 

GME = 3.986 004 441 5 x 1014 ± 8 x 105m3s"2 (4) 
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2. Precession Constant 

As was already stated, we can obtain a more reliable value for the correction 
to the precession constant, which was recently derived by the LLR observation 
(Chapront et al. 2000). Then, we expanded the table showing the history of 
Ap determination given in Fukushima (2000) and listed it here as Table 1. Note 
that, in the references of this article, we have listed only those whose informations 
were not available before the publication of the previous work (Fukushima 2000). 
The latest LLR-based determination (Chapront et al. 2000) of Ap was close to 
but clearly different from the VLBI-based ones as 

A( L )p = (-0.316 4 ± 0.003 0)"/cy. (5) 

On the other hand, the VLBI-based best estimate (Fukushima 2000) was 

A(v>p = (-0.296 8 ± 0.004 3)"/cy, (6) 

Unfortunately, there is still a significant difference between these two determi
nations. We simply take their mean to derive the best estimate of Ap as 

Ap = (-0.306 6 ± 0.004 8)"/cy. (7) 

By adding this to the IAU 1976 value of precession constant, we now have the 
best estimate of the general precession in longitude as 

p = (5 028.790 ± 0.005)"/cy. (8) 

At the same time, the recent estimates of the offset of Celestial Ephemeris Pole 
at the epoch J2000.0, AV'osineo and Aeoj seem to converge to a single pair of 
values being independent on the observation type. See Table 2.. 

By adopting a similar procedure as we did in deriving Ap, we obtained the 
offsets as 

A(v)V>osine0 = ( -16 .7± 0.5)mas, A ( v ) e 0 = (-4.9 ± 0.3)mas, (9) 

A(L)V>osine0 = (-17.3±0.4)mas, A ^ e o = (-5.4 ± 0.2)mas, (10) 

A^ 0 sineo = (-17.0 ± 0.3)mas, Ae0 = (-5.2 ± 0.3)mas, (11) 

Note that Aeo thus obtained is the correction not to the IAU 1976 value, 
23°26'21."448, but to the angle between the ecliptic and the reference plane 
of International Celestial Reference System (ICRS). Quoting the result of in
vestigation of Chapront et al. (1999), where the obliquity of the inertial mean 
ecliptic to the ICRS equator was estimated as 

eo(ICRS) = 23°26'21."411 00 ± 0."000 05, (12) 

we now have the best estimate of the obliquity of the ecliptic at J2000.0 as 

£0 = 23°26'21."405 9 ± 0."000 3. (13) 

This is significantly different from the value of JPL's DE series, 23°26'21."412. 
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Table 1. Corrections to Precession Constants 

Method & Reference 

V 
V 
V 
V 

s 
V 
L+V 
V 
p 
V 
T 
L+V 
V 
V 
V 
0 
L 
P 
0 
V 
V 
V 
V 
L 

Fanselow et al. (1984) 
Herring et al. (1986) 
Zhu et al. (1990) 
Sovers (1990) 
Andrei & Elsmore (1991) 
Herring et al. (1991) 
Williams et al. (1991) 
McCarthy & Luzum (1991) 
Miyamoto & Soma (1993) 
Walter & Ma (1994) 
Williams (1994) 
Chariot et al. (1995) 
Herring (1995) 
Souchay et al. (1995) 
Walter & Sovers (1996) 
Vondrak (1999) 
Chapront et al. (1999) 
Vityazev (2000) 
Vondrak and Ron (2000) 
Petrov (2000) 
Vondrak and Ron (2000) 
Mathews et al. (2000) 
Shirai & Pukushima (2000) 
Chapront et al. (2000) 

Ap ("/cy) 
Value 
-0.38 
-0.239 
-0.38 
-0.196 
+0.01 
-0.32 
-0.27 
-0.27 
-0.27 
-0.36 
-0.2368 
-0.30 
-0.30 
-0.321 
-0.31 
-0.154 
-0.344 
-0.28 
-0.216 
-0.295 
-0.299 0 
-0.300 1 
-0.293 0 
-0.316 4 

CT 

0.09 
0.013 
0.05 
0.013 
0.15 
0.10 
0.04 
0.02 
0.03 
0.11 

0.02 
0.01 
0.003 
0.01 
0.004 
0.004 
0.08 
0.005 
0.002 
0.001 3 
0.000 8 
0.000 5 
0.003 0 

Aei ("/cy) 
Value 

+0.017 

-0.04 

-0.005 

-0.0244 
-0.020 
-0.024 
-0.026 

-0.013 1 

-0.009 3 
-0.027 
-0.022 0 
-0.024 7 
-0.024 3 

<7 

0.017 

0.05 

0.007 

0.008 
0.005 
0.001 

0.001 8 

0.001 8 
0.000 9 
0.000 7 
0.000 3 
0.000 2 

Note: The symbols of the methods are; V for the VLBI data, S for the short baseline 
radio interferometry, L for the LLR data, P for the proper motion analysis, T for the 
theoretical consideration, and O for the optical observation of latitude variations. 

Table 2. Offsets of Celestial Ephemeris Pole at J2000.0 

Method & Reference 

V 
L 
O 
V 
V 
V 
L 

Herring (1995) 
Chapront et al. (1999) 
Vondrak & Ron (2000) 
Vondrak k Ron (2000) 
Mathews et al. (2000) 
Shirai & Pukushima (2000) 
Chapront et al. (2000) 

Ai/io sin £( 
Value 
-17.3 
-18.3 
-12.3 
-17.10 
-16.18 
-16.889 
-17.3 

i (mas) 
<T 

0.2 
0.4 
0.7 
0.05 

0.013 
0.4 

Aeo (mas) 
Value 
-5 .1 
-5 .6 
-9 .2 
-4.95 
-4.53 
-5.186 
-5 .4 

0" 

0.2 
0.2 
0.6 
0.05 

0.013 
0.2 
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Table 3. IAU 2000 File of Current Best Est imates 

Class & Item 
DEFINING 

k 
c 
LG 

PRIMARY 
Lc 

P 
£o 
T"A 
M M / M E 

Ms/Mue 
Ms/My 
Ms/MMa 
Ms/Mj 

Ms/Msa 

Ms/Mu 
MS/MN 
Ms/Mp 

a,E 
J2 
GME 

Wo 
CJ 

G 

Value (Uncertainty) Unit 

1.720 209 895 x 10"2 

2.997 924 58 x 108 [ms"1] 
6.969 290 134 x lO"10 

1.480 826 867 4(14) x 10~ 

5.028 790(5) x 103 ["/cy] 
8.438 140 59(3) x 104 ["] 
4.990 047 863 9(2) x 102 [ 
1.230 003 45(5) x 10~2 

6.023 6(3) x 106 

4.085 237 1(6) x 105 

3.098 708(9) x 106 

1.047 348 6(8) x 103 

3.497 898(18) x 103 

2.290 298(3) x 104 

1.941 224(4) x 104 

1.352 1(15) x 108 

6.378 136 6(1) x 106 [m] 
1.082 635 9(1) x 10~3 

Reference 

IAU 1976 
CODATA 1998 
Petit (2000) 

8 Irwin and 
Fukushima (1999) 

This article 
This article 

s] DE405 
DE405 
Andersen et al. (1987) 
Sjogren et al. (1990) 
Null (1969) 
Campbell and 

Synott (1985) 
Campbell and 

Anderson (1989) 
Jacobson et al. (1992) 
Jacobson et al. (1991) 
Tholen and 

Buie (1997) 
Groten (2000) 
Groten (2000) 

3.986 004 415(8) x 1014 [ m V 2 ] This article 
6.263 685 60(5) x 107 [m2 s"2] Groten (2000) 
7.292 115 0(1) x 10"11 [rad s"1] Groten (2000) 
6.673(10) x 10"11 [m3kg- ls~2} CODATA 1998 

Note: The exponent expressions are fully introduced. The units of uncertainties are 
the last digit of the values shown. The value of TA shown here is that after the scale 
transformation was applied. The value before transformation, originally given DE405, 
is 499.004 783 806 1... The geophysical values are those for the tide free system (Groten 
2000). Suffices of radii and masses indicate the celestial objects; E for the Earth, M 
for the Moon, S for the Sun, Me for Mercury, V for Venus, Ma for Mars, J for Jupiter, 
Sa for Saturn, U for Uranus, N for Neptune, and P for Pluto. Note that the planetary 
masses except the Earth include the contribution of their satellites. 
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3. Conclusion 

By collecting the results on the two topics described in the previous sections, 
we updated the former IAU File of Current Best Estimates of astronomical 
constants (Standish 1995). The revised list is illustrated in Table 2.. Here the 
references for the items differring from the previous version (Standish 1995) are: 
(1) Tholen and Buie (1997) for the mass ratio of Pluto+Charon to that of the 
Sun, M s /Mp, (2) DE405 for TA and MM/ME, (3) IAG 1999 for the geodetic 
constants, aE, J2, 1 / / , and W0, (4) CODATA 1998 for G, (5) Petit (2000) for 
LQ, and (6) this article for GM%, p, and £o-
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