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Abstract: Prof. Aleksander Brzeziński, 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 !AU
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. Brzeziński
contribution, are presented.
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Prof. Aleksander Brzeziński, 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 Brzeziński.
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 (TAU) 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 I millisecond of arc (IERS 2003). 

Those investigations have been initiated as a consequence of use of new satellite 
observation techniques, and especially VLEI (Very Long Baseline Interferometry) for the 
determination of the Earth orientation parameters. The VLEI observations proved the 
existence of large corrections to the IAU 1980 theory of nutation, developed by Wahr 
(Wahr, 1981) (Fig. I a, 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 VLB I 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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Fig. 1 a. Nutation corrections 
óljfsinE- in longitude, and óE - in 
obliquity, determined by the 
VLBI observations with respect to 
the IAU I 980 nutation theory and 
lAU I 976 precession model 
(IERS, 2000) 
(units: 0.001 as) 

Fig. I b. Nutation corrections 
óljlsinE - in longitude, and óE 
- in obliquity, determined by the 
VLSI observations with respect 
to the IERS Convention 1996 
precession/nutation model (IERS, 
2000) 
(units: 0.001 as) 



Professor Aleksander Bri etinsk i - a 1ri1111er ... 81

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 Ea11h 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. Brzeziński
has contributed to modeUing of free nutation of the non-rigid Earth (Brzeziński 2001, 2003 a, b)
and to estimation of impact of the atmosphere and non-tidal oceanic disturbances on the polar
motion and nutation (Brzeziński et. al., 2002; Brzeziński 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 IAU General Assembly held in 2000, that besides accepting the new preces
sion/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. Brzeziński, have significantly contributed to the development of the CIP definition
(Capitaine and Brzeziński, 1998).

The resolutions of the XXIV IAU General Assembly were discussed during the IAU
Colloquium I 80 "Towards Model and Constants for Sub-Microarcsecond Astrometry" in
2000, with participation of Professor Brzeziński. Those resolutions, approved at the XXIV
IAU General Assembly held in Manchester in 2000, allow for performing astrometrie
research and investigations of the Earth dynamics at the level of one microarcsecond.
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Streszczenie

Prof. dr hab. Aleksander Brzeziński został nagrodzony w 2003 r. Europejską Nagrodą Kartezjusza w zespole 25
naukowców z 9 krajów, kierowanym przez prof. Veronique Dehant z Królewskiego Obserwatorium Belgijskiego,
za pracę pt. "Model nutacji dla niesztywnej Ziemi".

W notatce podane są informacje o dwóch Europejskich Nagrodach Kartezjusza przyznanych w 2003 r.
W notatce wspomniano o teorii nutacji opracowanej przez Wahr'a w 1980 r. i ważniejszych wynikach wyznaczeń
nutacji Ziemi niesztywnej i sztywnej uzyskanych w zespole prof. Veronique Dehant z podkreśleniem prac
wykonanych przez prof. Brzezińskiego.
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Appendix 

The diploma of the EU Descartes Prize 2003 
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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. Veronique DEHANT, Royal Observatory of Belgium (B)

in association with Dr Pas.ale DEfRAIGN£. Dl Olwier DE VIRON. Or Fabian ROOSB£EK. Prot. T•n \'AN HOOLST
(1?(;;1,1.' Ol:se,·,'1/"'f GI&.'gn.vn il). J, Elisa Fc,cilu ARIAS (ilwc.'U i1tcr;,aL'()f1a/ ties Po:z el 1.les:;,es • /:). Dr Nicole CAPITAINE.
Dr Chtis1ioo BIZOUARO. Dr Dani<! GAMBIS. Dl Jean SOUCHAY. Dr Martine FEISSEL·V£RN1ER (C~o.-e de P.l:is · f).
Dr Jean-Louis SIIJON. D, Pierre 9R£TAGNOII. Dr X:>witr IJOłSSON (lllS!~ul :le .',t,!ca::'(l(>e ~ies:e el ć.e C,,cui cits tpheme<::$o.'S - F).
Prol Aleksander BRZEZINSKI (Sp.-.eo Rese.1:<h Ce- :tre o/ the Pt>oi s" A<:.,:iemy C: S.::""1C<S - Ft). Prot. Ju.-, GETINO (£ki.',;,,s,rad o<;,
-;t>J<k>/rJ /. Prol Jose Manuel FERilANDIL Dr Juan NAVARRO. Dr Alberto ESCADA (/.IM-e:Sl<!ad <:e Ą~c.,nlt · £). Dl Marta FOLG\!EIRA
(Comp.'u/c,,se Uni,..,,,_,'y O: Mad1ifl • ł ). Prot Michael SOfFEl. Dr Sergei KllONERr"-<Jruw. Ul!.'tt.vs.1.x,t D<csc<;,i, .D).
Prof. r.tarkus ROTHACHER (i:ctuns~.:C LJ:?r;c:s.:~ .t1't,:::cf: D_ł. Or Sheng Yuan 2HU (Ce®·sc!n1ogs.ze,1!rum P\Xso'Jm · O). 
Prol Harald SCHUH. Dr Roll<rt WEBER (/ro'...'1:,1i l.i'rn><1rs•!)-· o/ \'i«l.-:J - ,W). Dr Jan VONDRAK (.-'<slro,10,,l!Gf fnsl~ tle. .~caóern-J cf
&,e;;ccs Cl). Prof. Yarosła,.· S. YATSKIV (!,fJi:ł As!!O.lCflt.·c-~{ Obscn·~f-Ol'f cf IIJC ,\'all(Hl,_lJ~1<Jemy o/~ • U·\),
Prol. Vl.sdimir ZHAROV (S!e;m,,.-..g SI.ala A..S::O!.")!Jl'<;oi fnsf•Me of M<>.se<>-• Sl.."!e u.~'"'r,i(y • i1U)

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