


Currently, series of EOPs are provided by several Analysis Centers and by the International Earth
Rotation and Reference Systems Service (IERS), the international body in charge of both Earth rotation
monitoring and prediction and of the realization and maintenance of the International Celestial Refer-
ence Frame and the International Terrestrial Reference Frame (ICRF and ITRF, respectively), with the
assistance of other IAG servicies.

The set of EOPs currently in use was agreed upon following the recommendation of an IAU Working
Group on Nutation (Seidelmann 1982) and comprises five angles used to transform station coordinates
between ICRF and ITRF:

• Precession/nutation (dX, dY in the so-called new paradigm or dε, dΨ in the old one)

• Earth Rotation Angle (ERA, formerly GMST or GAST - Greenwich Mean or Apparent Sidereal
Times)

• Polar Motion (x, y)

Let us recall that the transformation is specified by five EOPs instead of the minimum of three parameters
(which is the number of independent angles needed to specify the transformation from a given frame to
another) because an intermediate reference system is used, corresponding to the Celestial Intermediate
Pole (CIP), which nowadays replaces the former Celestial Ephemerides Pole (CEP).

Other interesting properties (Seidelmann 1982) that favored the adoption of five EOPs were that
both sets of nutation angles and polar motion (PM) were free from diurnal components either in the
“inertial” or the “body-fixed” reference systems, respectively. Besides, nutations are caused by mainly
astronomically driven, predictable effects, while PM are caused by mainly geophysical, difficult to predict
effects.

Precise definitions of the main and auxiliary parameters and frames can be found in the IERS Conven-
tions 2010 (Petit and Luzum 2010), Supplement to the Nautical Almanac (Urban and Seidelmann 2013)
or SOFA (Standards of Fundamental Astronomy) documentation (Hohenkerk et al 2010), for instance.

Let us further recall that IAU adopted a new nutation theory in 2000, based on MHB2000 (Mathews
et al. 2002) as well as a new precession model in 2006 (Hilton et al. 2006), based on P03 by Capitaine et
al. (2003). They are known as IAU 2000 nutation model and IAU 2006 precession model, or shortened
names as IAU2000/2006.

The real accuracy of the series of EOP is difficult to assess. Recent estimates of accuracies of indi-
vidual solutions corresponding to different techniques and analysis centers, when compared to combined
solutions, can be found in the IERS Annual Report 2011 (Dick 2011, section 3.5.1). As for the current
precession/nutation models, the most predictable component of Earth rotation, a reference value can be
settled about 140 to 150 µas, in terms of wrms of the observation-model differences (Capitaine et al.
2009, 2012). Let us notice that the remarkable efforts made in the last years to improve the models have
not been accompanied by a significant reduction of the residual wrms.

Given the values of those uncertainties/inaccuracies, we must conclude that the goal of the new JWG
is really quite challenging.

2. TERMS OF REFERENCE
The terms of reference (ToR) of the JWG are:

1. A main objective of the Joint Working Group (JWG) is to assess and ensure the level of consistency
of Earth Orientation Parameter (EOP) predictions derived from theories with the corresponding
EOPs determined from analyses of the observational data provided by the various geodetic tech-
niques. Consistency must be understood in its broader meaning, referring to models, processing
standards, conventions etc.

2. Clearer definitions of polar motion and nutation are needed for both their separation in observational
data analysis and for use in theoretical modeling.

3. Theoretical approaches must be consistent with IAU and IAG Resolutions concerning reference
systems, frames and time scales.

4. Searching for potential sources of systematic differences between theory and observations is encour-
aged, including potential effects of differences in reference frame realization.
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