Mem. S.A.It. Vol. 87, 169 © SAIt 2016 Memorie della

Improvements in the calibration of GIADA’s measurement subsystems

R. Sordini^1, V. Della Corte^1, A. Rotundi^{1,2}, M. Accolla^{1,2}, M. Ferrari^{1,2}, S. Ivanovski^1, F. Lucarelli^2, E. Mazzotta Epifani^3, and P. Palumbo^{1,2}

1 INAF-IAPS, Istituto di Astrofisica e Planetologia Spaziali, Area di Ricerca di Tor Vergata, via Fosso del Cavaliere 100, 00133 Roma, Italy 2 Università degli Studi di Napoli ”Parthenope”, Dipartimento di Scienze e Tecnologie, Centro Direzionale Isola C4, 80143 Napoli, Italy 3 INAF Osservatorio Astronomico di Roma, Via Frascati 33, 00078, Monte Porzio Catone, Roma, Italy

Abstract.

The Grain Impact Analyzer and Dust Accumulator (GIADA) is an in-situ instrument devoted to measure the dynamical properties of the dust grains emitted by the comet. Using the GIADA Proto Flight Model (PFM), installed in a clean room in our laboratory, an extended calibration activity (Sordini et al. 2014) has been carried out taking into account the knowledge gained through the analyses of IDPs and cometary samples returned from comet 81P/Wild 2 (Brownlee et al. 2006; Rotundi et al. 2014). GIADA consists of three measurement subsystems: the Grain Detection System, an optical device measuring the optical cross-section of single grain without affecting its dynamical properties; the Impact Sensor that measures the momentum released from each grain that impacts its sensitive surface, and the Micro Balance System, a network of five Quartz Micro Balances measuring the cumulative dust deposition from different space directions (Della Corte et al. 2014). The results of the analyses on data acquired with the GIADA PFM and the comparison with calibration data acquired during the pre-launch campaign allowed us to improve GIADA performances and capabilities. We report the results of the following main activities:

1. definition of a correlation between the two GIADA Models, i.e. PFM and In-Flight Model on-board Rosetta;

2. characterization of the sub-systems performances (signal elaboration, sensitivities, space environment effects);

3. new calibration measurements and related curves by means of the GIADA PFM using realistic cometary dust analogues (Ferrari et al. 2014).

170 Sordini et al.: Rosetta GIADA calibration

All the analyses performed during this extended calibration activity are allowing to fully characterize the dynamic parameters of the dust particles ejected by the comet 67P/Churyumov- Gerasimenko (Rotundi et al. 2015; Fulle et al. 2015; Della Corte et al. 2015).

Acknowledgements. GIADA was built by a consortium led by the Univ. Napoli , ”Parthenope” & INAF- Oss. Astr. Capodimonte, IT, in collaboration with the Inst. de Astrofisica de Andalucia, ES, Selex-ES s.p.a. and SENER. GIADA is presently managed operated by Ist. di Astrofisica e Planetologia Spaziali- INAF, IT. GIADA was funded and managed by the Agenzia Spaziale Italiana, IT, with a support of the Spanish Ministry of Education and Science MEC, ES. GIADA was developed from a University of Kent, UK, PI proposal; sci. tech. contribution given by CISAS, IT, Lab. d’Astr. Spat., FR, and Institutions from UK, IT, FR, DE and USA. We thank the RSGS/ESAC, RMOC/ESOC Rosetta Project/ESTEC for their outstanding work. Science support provided by NASA through the US Rosetta Project managed by JPL/California Institute of Technology. GIADA calibrated data will be available through the ESA’s PSA web site (http://www.rssd.esa.int/index.php?project=PSApage=index). We would like to thank Angioletta Coradini for her contribution as a GIADA Co-I.

References

Brownlee, D., Tsou, P., Aleon, J., et al. 2006, Science, 314, 1711 Della Corte, V., Rotundi, A., Accolla, M., et al. 2014, Journal of Astronomical Instrumentation, 3, 1350011-110 Della Corte, V., Rotundi, A., Fulle, M., et al. 2015, A&A, 583, A13 Ferrari, M., Della Corte, V., Rotundi, A., & Rietmeijer, F. J. M. 2014, Planet. Space Sci., 101, 53 Fulle, M., Della Corte, V., Rotundi, A., et al. 2015, ApJ, 802, L12 Rotundi, A., Rietmeijer, F.J.M., Ferrari, M., et al., 2014, Meteoritics and Planetary Science, 49, 550 Rotundi, A., Della Corte, V., Fulle, M., et al. 2015, Science, 347, a3905 Sordini, R., Accolla, M., Della Corte, V., & Rotundi, A. 2014, Mem. S.A.It. Suppl., 26, 128