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Abstract: Prof. Aleksander Brzezifski, Ph.D. of the Planetary Geodesy Department of the Space
Research Centre of the Polish Academy of Sciences, was awarded the Descartes Prize as a member
of the team of 25 researchers from 9 countries, headed by Professor Veronique Dehant from the
Royal Observatory of Belgium for completing the research on “"Non-rigid Earth nutation model”.

In the note some information about two 2003 EU Descartes Prizes is given. The 1980 IAU
model of nutation worked out by J. Wahr is mentioned and the most important achievements of the
Working Group on ““Non-Rigid Earth nutation model”, with the emphasis on A. Brzezifiski
contribution, are presented.
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Prof. Aleksander Brzeziiski, Ph.D. of the Planetary Geodesy Department of the Space
Research Centre of the Polish Academy of Sciences, the member of the Committee of
Geodesy of the Polish Academy of Sciences and the vice-president of its Section of Earth
Dynamics, was awarded the Descartes Prize as a member of the team of 25 researchers
from 9 countries, headed by Professor Veronique Dehant from the Royal Observatory of
Belgium for completing the research on ““Non-rigid Earth nutation model”, (see Appendix).

The European Descartes Prize has been awarded since 2000 for outstanding scientific
and technological achievements, resulting from European collaborative research performed
by the European groups of researchers, which may be also attended by researchers and
groups of researchers from non-EU member states.

The Descartes Prize 2003 was awarded on November 20, 2003 in Rome, at the
“Academia Nazionale dei Lincei”, basing on the resolution of the Descartes Prize Grand
Jury. Out of eight teams of researchers, selected from 230 applications submitted for the
nomination (900 scientists), 2 projects were finally awarded, including the team headed by
Professor Veronique Dehant, the member of which was Professor Aleksander Brzezinski.
The other awarded project, ““Polymer light-emitting diodes for displays (PLEDD)” was
lead by Prof. Richard Friend of the University of Cambridge (UK).
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The team of Professor Dehant was the Working Group, established by the International
Astronomic Union (IAU) in 1994 in order to develop the theory of non-rigid Earth nutation.
This Group was operating under the auspices of the IAU and the International Union of
Geodesy and Geophysics (IUGG).

The new theory for nutation of non-rigid Earth, developed by Mathews and his collaborators
MHB2000 (Mathews et al., 2002), adopted by the XXIV IAU General Assembly in Manchester
in 2000 and approved by the IUGG in 2003, is the most outstanding achievement of the
discussed team. The MHB2000 theory describes the non-rigid Earth nutation and considers all
effects exceeding 0.1 microsecond of arc. Its abbreviated version, MHB2000B defines nutation
at the accuracy level of 1 millisecond of arc (IERS 2003).

Those investigations have been initiated as a consequence of use of new satellite
observation techniques, and especially VLBI (Very Long Baseline Interferometry) for the
determination of the Earth orientation parameters. The VLBI observations proved the
existence of large corrections to the IAU 1980 theory of nutation, developed by Wahr
(Wahr, 1981) (Fig. 1a, b). That theory was developed for the ellipsoidal, elastic Earth
(without oceans) and ensured the accuracy of the orientation of the Earth rotation axis equal
to 2-3 metres on the Earth surface; the new satellite observation techniques: SLR and GPS,
as well as VLBI reached the cm level of accuracy of determination of position on the Earth
surface and the pole motion, that specifies the direction of the Earth rotation axis.
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Such precision of nutation theory is recently of high importance for space navigation,
where precise knowledge of the Earth orientation is required. It is also crucial in satellite
geodesy that deals with precise positioning, with determination of station movements, as
well as determination of parameters of Earth rotation.

The Earth nutation theory also contributed to the knowledge of the Earth structure and it
became the tool for investigations of its interior, its solid and liquid cores. Professor A. Brzezifiski
has contributed to modelling of free nutation of the non-rigid Earth (Brzezifiski 2001, 2003 a, b)
and to estimation of impact of the atmosphere and non-tidal oceanic disturbances on the polar
motion and nutation (Brzezifiski et. al., 2002; Brzezifiski and Nastula, 2002).

Works of Professor V. Dehant’s team, which lasted for several years, were completed
with many significant achievements. Three Earth nutation theories were developed for the
rigid Earth: RDAN97 (Roosbeek and Dehant, 1998), SMART97 (Bretagnon et al., 1998),
REN2000 (Souchay et al., 1999). Accuracy of considered effects achieved the level of the
tenths of a microsecond of arc. Differences between complete expansions of those three
theories are of the order of the tenths of a millisecond of arc.

Theories of nutation for the non-rigid Earth were also developed, which did not utilise
the theory of nutation of the rigid Earth by means of calculation of the transfer function. One
of those theories utilised Hamilton equations, applied for the layer structure of the Earth
(Gettino and Ferrandiz, 2000). Herring with his collaborators (Herring et al., 2002)
presented a numerical model of nutation, based on analysis of 20 years of VLBI
observations. Differences between that model of nutation and the MHB2000 theory achieve
several dozens of microseconds of arc.

Professor V. Dehant’s team participated also in preparation of nine resolutions for the
XXIV TAU General Assembly held in 2000, that besides accepting the new preces-
sior/nutation theory, specified in details, the definitions of the celestial and terrestrial
co-ordinate systems, the Celestial Intermediate Pole — CIP, the Celestial and Terrestrial
Ephemeris Origins and defined required relativistic corrections (IAU, 2001; Krynski and
Sekowski, 2003). In co-operation with Dr. N. Capitaine of the Paris Observatory, Professor
A. Brzezifski, have significantly contributed to the development of the CIP definition
(Capitaine and Brzezifiski, 1998).

The resolutions of the XXIV IAU General Assembly were discussed during the IAU
Colloquium 180 ““Towards Model and Constants for Sub-Microarcsecond Astrometry” in
2000, with participation of Professor Brzeziniski. Those resolutions, approved at the XXIV
IAU General Assembly held in Manchester in 2000, allow for performing astrometric
research and investigations of the Earth dynamics at the level of one microarcsecond.
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Streszczenie

Prof. dr hab. Aleksander Brzezifiski zostal nagrodzony w 2003 r. Europejska Nagroda Kartezjusza w zespole 25
naukowcow z 9 krajéw, kierowanym przez prof. Veronique Dehant z Krélewskiego Obserwatorium Belgijskiego,
za prace pt. “Model nutacji dla niesztywnej Ziemi”.

W notatce podane sa informacje o dwdch Europejskich Nagrodach Kartezjusza przyznanych w 2003 r.
W notatce wspomniano o teorii nutacji opracowanej przez Wahr’a w 1980 r. i wazniejszych wynikach wyznaczen
nutacji Ziemi niesztywnej i sztywnej uzyskanych w zespole prof. Veronique Dehant z podkresleniem prac
wykonanych przez prof. Brzezifskiego.
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Appendix
The diploma of the EU Descartes Prize 2003

1 OIRECIORATE GTX SCIENCE AND SOCIETY

The EU Descartes Prize 2003

Accademia Nazionale dei Lincei, Rome - 20 November 2003

We, the 2003 Descartes Prize Grand Jury, hereby certify that the research work entitled
Non-rigid Earth NUTATION Model (NUTATION)

entered by Prof. Véronique DEHANT, Royal Observatory of Belgium (B)

in association with pr Pascale DEFRAIGNE, Dr Oiivier DE VIRON. Dr Fabian ROOSBEEK. Prof. Tim VAN HOOLST

{Rewal Qoservalory of Relpnin - B). Jr Elisa Felicitas ARIAS {Bureau iaternalional des Povas el Mesures - £, Dr Nicole CAPITAINE.

Dr Christian BIZOUARD, Or Daniel GAMBIS. Dr Jean SOUCHAY, Dr Martine FEISSEL-VERNIER (Chseneaiows de Pans - ),

Dr Jean-Louis SIMON. Dr Pierre BRETAGNGN, Dr Xavier MOISSON {fastiu! de Mécamque Coleste &t ¢z Carowi des Ephemerioes - 7).
Proi. Aleksander BRZEZINSKI (Spacz Research Centre of {he Poush Acagemy of Sciences - PLY Prof. Juan GETINO {Universigad! de
Vatadaba - £), Prol Jose Manuel FERRANDIZ. Dr Juan NAVARRQ, Dr Alberto ESCADA {Universidad de Aiicanie - £), Dr Marta FOLGUEIRA
{Complutense Universidy of Madzid - £). Prol. Michael SOFFEL, Dr Sergei KLIONER (Techaische Universiael Dresden - D),

Prof. Markus ROTHACHER {lechmsche Unersitael Muaich - G, Dr Sheng Yuan ZHU (Geoforschungszentrum Polsdam - O).

Prof. Harald SCHUH. Dr Robert WEBER ¢ fechnical Universdy of Vienra - AUL. Dr Jan VONDRAK (“stronomecat instilide, Acadeny of
Scieaces - CZ), Prof. Yarostay S. YATSKIV (Main Astroncaucal Observatony of the Nahonal Academy of Scrences - UA),

Prod. Viadimir ZHARQV {Sernberg State Askonomical instlule of Moscos Siafe University - RU}

was selected as one of the eight finalist projects, and awarded
The EU Descartes Prize 2003 for excellent collaborative research.
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