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Abstrakt

Integralni transformace jsou uzite¢ny matematicky aparat pro modelovani gravitacniho pole a vyzaduji
formulaci integralnich odhadd vcéetné chybovych charakteristik. Pro klasické integralni transformace
byla jiz tato problematika prozkoumana, ale zatim nebyla studovéna formulace vzajemné vztahujici
vSechny dostupné gravitacni pozorovatelné veli¢iny. Pfedpokladem je globalni pokryti daty a globalni
integrace. Dostupnost dat mtize byt omezend, proto globalni integraci rozd€lujeme na vliv blizkych a
vzdalenych zon. Vypocet vzdalenych zon je nezanedbatelny systematicky efekt, vyzadujici presny
vypocet. Potfebna teorie a jeji implementace se realizuji v podobé ptesného softwarového nastroje.

V tomto prispévku piedstavujeme zakladni teorii vlivu vzdalenych zon. Dale studujeme vlastnosti
integralnich jader a Molodénského koeficientd. V numerickych experimentech porovname vypocet
vzdalenych zon numerickou integraci s omezenou sumaci ve formé sférickych harmonickych fad.
Jednim z vystupt tohoto prispévku je i softwarova knihovna na vypocet vlivu vzdalenych zén pro
integralni transformace az po tfeti derivace gravita¢niho potencialu.

Abstract

Integral transformations are a useful mathematical apparatus for modelling the gravitational field and
require the formulation of integral estimates including error propagation. For classical integral
transformations, this issue has already been studied, but the formulation for all available gravitational
observables has not been studied yet. The assumption of integral transformations is global data coverage.
In practice, however, data availability is limited, so we divide the global integration into the effects of
the near and far zones. The computation of distant zones is a non-negligible systematic effect requiring
an accurate calculation. The theory is implemented in the form of a precise software.

In this paper, we present the basic theory for the evaluation of the far zones. We also investigate
properties of integral kernels and truncation error coefficients. In the numerical experiments, we
compare calculation of the far zones by numerical integration with truncated spherical harmonic series.
One of the outputs of this contribution is a software library for computation of the far zones for integral
transformations mutually relating all quantities up to the third derivatives of the gravitational potential.
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