METRIC: a compact mission concept for upper atmosphere mapping, fundamental physics and
geodesy

Roberto Peron (1), Enrico Lorenzini (2), ZuheirAltamimi (3), Luciano Anselmo (4), Massimo Bassan (5),
Giuseppe Bianco (6), Alessandro Caporali (2), Massimiliano Chersich (7), Simone Dell’Agnello (8), Mario
Gai (9), Valerio lafolla (1),Carlo Lefevre (1), David Lucchesi (1), Marco Lucente (1), Carmelo Magnafico
(1), Marco Muccino (8), Monia Negusini (10), Carmen Pardini (4), Luca Porcelli (8), Francesco Santoli (1),
Andrea Valmorbida (2), Alberto Vecchiato (9), Francesco Vespe (6)

(1) INAF-IAPS, Roma, ltaly; (2) University of Padova, Padova, Italy; (3) IGN LAREG, Université Paris
Diderot, Paris, France — Institut National de I'Information Géographique et Forestiere, Service de la
géodésie et du nivellement, Saint-Mandé, France; (4) CNR-ISTI, Pisa, Italy; (5) University of Roma Tor
Vergata, Roma, ltaly; (6) ASI-CGS, Matera, Italy (7) YETITMOVES, Italy; (8) INFN-LNF, Frascati, Italy;
(9)INAF-OATo, Pino Torinese, Italy; (10) INAF-IRA, Bologna, Italy

We describe here a mission concept — called METRIC (Measurement of EnvironmenTal and Relativistic
In-orbit preCessions) — for a compact spacecraft to be placed in a low Earth orbit, with dedicated
instrumentation to provide data useful for atmospheric science, fundamental physics and geodesy. The
main scientific objectives are: map the atmospheric density by in-situ acceleration measurement and by
spacecraft tracking at altitudes of great interest for satellites deorbiting; perform fundamental physics
tests through a precise orbit determination and verification of the equation of motion for a well-
characterized test mass; provide an additional, space-based, node to improve the tie among different
space geodesy techniques. These three areas being distinct but strongly interrelated in the case of Earth
System science, it appears that they can benefit from the availability of a well-calibrated space-based
platform such as the one being proposed. Following a discussion of the scientific objectives, the mission
idea will be described with a baseline for spacecraft configuration, scientific instruments and data
analysis strategies, with a discussion of current outlook.



