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Extended abstract

The Earth tide-generating potential (TGP) is one of the most important potentials
of celestial mechanics. It is used, e.g., in theories of Earth nutation, developments
of solid and ocean tides, analysis of geodetic and gravimetric observations, etc.

In the current presentation exact formulae are given for calculating a new
part of the Earth TGP caused by a joint action of external gravitating bodies
(the Moon, the Sun, major planets, ...) and an arbitrary spherical harmonic of the
geopotential expansion. This extends the results of the previous studies [1, 2, 3],
where only the effect of the second-degree geopotential coefficients was consid-
ered. The formulae explicitly separate some time variables (named the “TGP co-
efficients”), which are functions of the geopotential harmonics, masses and instan-
taneous positions of the external bodies, from the geographical coordinates of an
observation point on (or above) the Earth’s surface, where the TGP is evaluated.

By using these formulae we calculate the TGP coefficients over a time in-
terval of 30,000+ years (-13,200-17,191) with a small sampling step of one day
and then expand them in accurate harmonic series. The modern values for the
masses and instantaneous positions of the Moon/the Sun/major planets provided
by the recent long-term numerical ephemeris DE441 [4] are used as the source.
An author’s modification of the spectral analysis method [5, 6] is applied as the
expansion tool. It allows one to represent an arbitrary tabulated function of plan-
etary /lunar coordinates by a generalized harmonic series, where both amplitudes
and arguments of the series’ terms are high-degree polynomials of time.

As a result, new terms in the Earth TGP development are found. They are
due to the geopotential coefficients of the third degree. The minimum amplitude
of terms in the obtained harmonic series was chosen equal to 1 x 1079 m?/s?. It is
by an order of magnitude less than the similar threshold employed by the latest
TGP catalogues HW95 [7] and KSMO03 [5]. The use of the thus decreased threshold
and the modern planetary/lunar ephemeris allowed us to also improve the already
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known terms in the Earth’s TGP harmonic expansion caused by the geopotential
coefficients of the second degree and increase their total number by a factor of two.

The new and updated terms are available on the web-server of SAT MSU.
They are presented in two formats: KSM25 (http://1lnfml.sai.msu.ru/neb/
ksm/tgp/k25gp_format-ksm25.dat, see the format description on http://1nfml.
sai.msu.ru/neb/ksm/tgp/readme_format-ksm25.pdf) and a generalized HW95
(http://1nfml.sai.msu.ru/neb/ksm/tgp/k25gp_format-hw9bgen.dat). The for-
mer format allows one to represent the TGP coeflicients over long intervals of time
(thousands and tens of thousands of years), and the latter is currently used in some
popular software packages for processing tidal measurements, e.g., ETERNA [g].

A new type of the “permanent tides” is revealed (the permanent tides on the
Earth’s surface are caused by the constant terms in the harmonic developments of
some TGP coefficients). It is originated from the tesseral geopotential coefficients
of order 1 (mostly, ¢31, s31), and the corresponding permanent tides depend on not
only the geographical latitude of the observation site (like any other permanent
tide found before), but also on the site longitude.
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