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Activities and results

The aim of the project was to continue the Chile/Italy collaboration for the detection of the cosmic ray
nucleonic component in the austral side of the American Sector (Antarctica: LARC subproject and Chile:
OLC subproject), not covered by other neutron monitors of the world-wide network.

The Antarctic Laboratory for Cosmic Rays (LARC subproject; location: ~ 62°S — 58°W; 40 m a.s.l.) is
based on a Chile/Italy collaboration started in November 1993 to run a 6NM-64 detector with Boron
counters. The obtained data [(URL: http://www.dfi.uchile.cl/ec web/htm/datos.htm)] are used to
investigate solar extreme events, such as energetic solar particles in the terrestrial environment (the so-
called GLE events) and induced effects. Part of the instrumentation operating at LARC (high voltage power
supplies, barometers, relative humidity and temperature transducers) was already supplied by Italian
counterpart as well as the multichannel analyzer through which the performance of the Boron (BP-28 type)
counters have been annually tested during the Antarctic summer campaigns.

The Los Cerrillos Observatory (OLC subproject; location: ~ 33°S — 289°E; 570 m a.s.l.) is the result of a
Chile/Italia collaboration via a PNRA/INACH agreement. Instruments sent to Santiago of Chile during the
year 2000 allowed the build up of a 6NM-64 at Los Cerrillos “"Comuna”, located in Santiago of Chile [(URL:
http://www.dfi.uchile.cl/ec_web/htm/datosscl.htm)].

The combined data of both observatories allows to check on hourly basis the incoming cosmic radiation in
the energy range of 3-10 GeV. Moreover, the identification of Ground Level Enhancements (generally
detected on 5-min basis) permits to estimate the ionization produced by the associated solar protons,
particularly in polar areas where the variability of several minor atmospheric components is closely related.
Special attention was paid on the preparation of the RA.C.-ANT database, made up by solar-terrestrial
parameters useful to investigate several relevant open questions (see, for results, references reported in the
next sections).

Finally, the design of a new standard detector based on helium counters (LND 25373 type) was completed;
it was built up and tested in Rome. During the Antarctic Campaign of 2006—2007 the new Italian 3NM-64
with helium counters was added inside LARC building to increase the recorded counting rate of more than
50%.
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2005, 29" Int. Cosmic Ray Conf.: http//icrc2005.tifr.res.in/, folder: Submitted Papers (also on CD).
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April 2006.

Benedetti E., Damiani A., Rafanelli C., Castorina M., Salvetti O., M. Storini, Testa L., Vitale V., Martinelli M.,
Information System for the Italian Polar Research, Atti del “21% Polar Libraries Colloquy". Roma, 8-12 May
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Storini, M., Signoretti, F., Diego, P., Laurenza, M., LARC-upgrade for solar activity cycle n. 24, XI Workshop —
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F — patents, prototypes and data bases

1.
2.

F1 - prototype: 1 helium detector (3NM-64_3He)
F2 - database: 3 (LARC_6NM-64_1°BF; ; LARC_3NM-64_3He ; OLC_6NM-64_'°BF; ) + 2 (LARC_GLEs ;
OLC_GLEs)
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Storini, M. Raggi Cosmici in Antartide: Report di una campagna IFSI, Newsletter Interna IASF-IFSI, Issue 4,
pubblicato on line: 31/03/2004.

Laurenza M., Protoni solari relativistici rivelati da SVIRCO e LARC - ancora protoni relativistici dal Sole,
Newsletter interna IASF-IFSI, Issue 16, pubblicato on line: 01/02/2005.

Diego P., Rapporto della Campagna Antartica IFSI 2005, Newsletter interna IASF-IFSI, Issue 17, pubblicato on
line: 20/04/2005.

ICRC’'07 Workshop on Fifty Years of Continuous records by the world-wide network of cosmic ray detectors,
Merida (Yucatan, Mexico), 4-5 July 2007. Convener: M. Storini (IFSI-Roma/INAF), Co-Conveners: K. Kudela
(IEP/SAV-Kosice), R. Pyle (Delaware University/Bartol Res. Inst., Newark), Scientific Secretariat: S. Zampieri
(INAF/IFSI-Roma).

IHY/CIP 57 - Solar Minimum Watching with Italian SINERGIES and More by M. Storini (invited), Bad Honnef,
18-19 May 2007.

Storini, M., Raggi cosmici nelle zone polari (Legami con le misure in alta quota), Festival della Scienza, Genova,
26 Ottobre, 2007.

Diego, P., in Rapporto sulla Campagna Antartica Estate Australe 2006-2007 Ventiduesima Spedizione, a c. di M.
Chiara Ramorino, MZS:Settore di Ricerca 7: Relazioni Sole-Terra ed Astrofisica, ISSN 1723-7084, pp. 35-36,
2007.

H - formation (PhD thesis, research fellowships, etc.)

1.
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UNISiena, Scuola di Dottorato di Ricerca in Scienze Polari — Piero Diego, Ricorsivita nel mezzo interplanetario e
climatologia dedotta da misure terrestri, XIX Ciclo, IFSI-Roma/INAF: M. Storini (tutor).

Assegno di ricerca - Dr. Piero Diego: Studio della Fisica delle aree polari e subpolari mediante I'uso congiunto di
dati di radiazione cosmica e parametri del sistema Sole-Terra.
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Marisa STORINI Senior Scientist IFSI_INAF
Alessandro DAMIANI Research Contract CNR_IDAC
Giovanni MORENO  Associated Professor UNIRomal
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Julius SYKORA Senior Scientist SAV-T.Lomnica
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