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Abstrakt

V tejto Studii pouzivame Newtonov integral v spektrdlnej oblasti na rieSenie dvoch
geodetickych/geofyzikalnych uloh pre Mesiac, vid’ [1]. V prvej tlohe odhadneme hustotu
mesacnej kory (inverzny problém). Vyuzivame model gravitatného pola GL1500E urceny
druzicovou misiou GRAIL a topografiu zo senzora LOLA na odhad: 1) konstantnej, 2) lateralne
premenlivej a 3) priestorovo premenlivej hustoty mesacnej kory. V druhej ulohe vypocitame
modely mesac¢ného gravita¢ného pol'a odvodené z tychto troch zlozeni mesacnej kory (priamy
problém) do stupna 2519 (zodpovedajiceho priestorovému rozliseniu 2,2 km na rovniku).
Nakoniec testujeme naSe nové modely, ako aj najnovsSie anezavislé priame modely
gravitacného pol'a, s oficialnymi produktami druzicovej misie GRAIL urovne 1B a Grovne 2.
Nase globalne modely gravitatného pol'a s vysokym rozliSenim buda prinosom pre budicu
navigaciu mesac¢nych sond a geofyzikalny prieskum Mesiaca.

Abstract

We employ Newton’s integral in the spectral domain to solve two geodetic/geophysical tasks
for the Moon, see [1]. Firstly, we determine density distribution within the lunar crust (inverse
problem). For this purpose, we exploit GL1500E GRAIL gravitational field model and LOLA
topography to estimate: 1) constant, 2) laterally variable, and 3) 3D spatially variable crustal
density. Secondly, we calculate lunar gravitational field models inferred by these three crustal
compositions (forward problem) up to spherical harmonic degree 2519 (corresponding to a
Spatial resolution of 2.2 km at the lunar equator). We test the performance of our new models,
and of recent and independent forward models, against the official Level 1B and Level 2
GRAIL products. Our high resolution global gravitational field models will be an asset to future
lunar lander navigation and geophysical exploration of the Moon.
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