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DIVISION 1I:
“Internal Magnetic Field” (Coord.: L. Vigliotti)

A) Institutions involved in research activity

[EnY

. Istituto Nazionale di Geofisica e VulcanolodMGV-Roma.

. ALP - ALPINE LABORATORY OF PALEOMAGNETISM - InteUniversitary Center for Rock
Magnetism University of Milano, Torino, Parma, R@n&iena and Urbino.

. Department of Physics of the University of Bari.

. Department of Physics of the University of Camer

. University of Naples.

. University of L’Aquila and Consorzio Area didRirca in Astrogedfisica.

. Istituto di Scienze Marine ISMAR-CNR, Bologna.

. Istituto di Fisica dello Spazio InterplanetaibAF, Roma.
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B) Scientific Report

Main Scientific Themes

Interdisciplinary studies concerning the registmatdf the Earth magnetic field and the magnetipertes of
rocks and sediments focused on different subjects:

0 Magnetic polarity and secular variation recordha tmagnetic field.

0 Geodynamic reconstructions.

o0 Environmental Magnetism.

0 Magnetic properties of minerals and rocks

Magnetostratigraphy

With regard to the integrated stratigraphy and mesmgtratigraphy, researches focused on Several
sections ranging in time from Cretaceous to Pleate. Some of them are candidates for the deimnio
different Global Stratotype Section and Point (GB&Rarly Miocene (Burdigalian) sections were stddie
the Conero, Iblei as well as in oceanic cores. Aalal GSSP focused on the Paleogene (Lutetiamé&tran
and Selandian) and in particular on stratigrapkiies sampled at Gorrondatxe and Zumaia in the ugasq
countries (Spain).

Additional studies on land took into account satdifrom the Anatolian Plateau (Turkey), the Piedimo
Tertiary Basin and Pleistocenic sequences fromRhdania Plain. Measurements on marine sediments
include the upper part of the stratigraphic sudgoaessecovered in the IODP expedition 317 (Canterbur
Basin).

Several studies took into account the paleosesaldations (PSV) of the Earth magnetic field refmat
by sediments (Adriatic Sea, lonian Sea, Barent3 &md volcanic rocks (Azores), with a re-evaluatiérhe
Italian historical geomagnetic catalogue. The asialgf different cores from the Barents Sea, aff¢bast of
Svalbard, has allowed the reconstruction of theoelhe PSV at high northern latitudes, providingangmnt
experimental constraints for models of the geomagfiield, and allowing the development of an agedel
for detailed reconstruction of climatic variatioiagnetostratigraphic investigations include alsssic sites
inhabited by hominid in Puglia (Pirro Nord) and @G¢prano. Paleosecular variations (PSV) recorded in
volcanic rocks allowed to determine the age of gvapevents with applications to the islands of tekeria
and the Azores.

Environmental Magnetism
Magnetic parameters were used to investigate aleoplimatic and paleoceanographic history recorded
by marine and lacustrine sediments in differentiremvnents. Results have been obtained on sediments
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representing extreme climatic conditions such aemouse episodes during the Eocene-Paleocendend t
Messinian salinity crisis, but also from young seeints. In the framework of the International Coertital
Drilling Program (ICDP) “Paleovan”, 150 meters ddte Quaternary sediments collected at Site 503Hein
Lake Van (Turkey) were analyzed for a paleomagfeti&k magnetic study carried out in collaboratioithw
the University of Florida at Gainesville (USA).

Magnetic data from Antartic and periantartic dndis have been summarized to reconstruct the ¢imat
evolution of this region during the Cenozoic.

Application to studies of environmental pollutiaspecially pollution by particulate matter wererieal
out with the aim to determine the contribution o ultrafine magnetic fraction (diameter less tB&mm) in
atmospheric dust, characterized by superparamagmefperties.

Geodynamic Reconstructions

With regard to applications to geodynamics, paegmetic and magnetic anisotropy were applied to
reconstruct the tectonic evolution of the Italiaenimsula and the Andes. Studies in the Crotonenbasi
provided new original data for the geodynamic madras responsible of the Plio-Pleistocene defonati
of the Calabrian block. Magnetic anisotropy studiesducted in the upper valley of the Tiber gave th
possibility to reconstruct the Pleistocenic defdiorafield of the Alto Tiberina fault. In the Andesgion,
new studies have been conducted in the Easternli@mcf Colombia to constrain the mechanismsthar
genesis of this mountain chain. Additional studased on paleomagnetic data focused on tectoratas
of regions in the Italian peninsula (Sardinia, @&k as well as in the Neogene of Central Iran.

Magnetic Properties of Rocks and Archeomagnetism

An increasing number of studies was focused onaph@ications of magnetic parameters to volcanic
rocks. The emplacement temperatures and depositmeehanism of piroclastic and volcanic units were
analyzed to characterize different volcanic eruti(Breccia di Commenda, Brown Tuff, Ferrar Doks)t
Archeomagnetic studies took into account furnacegnd at Kato Achaia (Grecia), Fontanetto Po,
Spilamberto, Portugal, and on ceramics from Skat#irés, Archontiko, Tempi, Paros, and Santorini
(Greece). Studies for determination the firing temapure of ceramic artefacts were carried out in
collaboration with the University of Bari and thechaeological Office of the Canton of Bern. Thegiriand
composition of Neolithic obsidian as well as Ronaawd Medieval bricks were investigated in collabiorat
with the National Institute of Metrological Resdatto reconstruct the provenance and the commexaals
in the Mediterranean region during the ancient §me

Specific research of the remanent magnetizatioriechout by magnetic minerals of biogenic origm i
marine sediments gave new insights on their infleem the acquisition and retention of the magnetic
properties. Additional results focused on pecutregnetic properties of different species of magaete
bacteria.

Main Research Projects/Programmes

PRIN Magnetic models and analyses in the Projdetghetic Homing”

Bilateral project “Earth Magnetic Field measuremseModelling and Seismicity — EM3S Italy-Albania

DS3F “Deep Sea and Subseafloor Frontier”

SAGA-4-EPR “Satellite, ground and seafloor measenat for earthquake pattern regnition” Project of
Excellnce Italy-China 2010-2012

“Short-Term mobility” program "Paleomagnetic andadyhetic properties of the Lake Van sediments
(PALEOVAN PROJECT; ICDP SITE 5034): Paleoclimatindaenvironmental reconstruction of the last
500000 years"

Acque di fusione glaciale, plumiti e morene rem@sasi allo sbocco della Fossa di Storfjorden dteda
deglaciazione della Calotta Glaciale del Mare dieBts (MELTSTORM)

Studio multidisciplinare dei sedimenti glaciomauieposti nel Mare di Ross (Antartide) negli ultiso
Ka: informazioni sulle fluttuazioni dell'estensiodei ghiacci nel corso della transizione glacialieiiglaciale

ANDRILL- ANtarctic DRILLing - Rapporti Temporalira Attivita Vulcanica e Sedimentazione nell'Area
McMurdo Sound - Ross Ice Shelf : Implicazioni Tetthe e Paleoclimatiche.

“Paleomagnetic Analyses of Drifting and Tectoniot®ions of Central Iran“nellambito del consorzio
internazionale DARIUS (2009-2011).

“Magnetostratigraphy and stratigraphy of Mioceme Rresent lacustrine basins in central Anatolia”
nell'ambito del Collaborative Research Project \ait Anatolian Movement Project (VAMP), Progetto
TOPOEUROPE (ESF) (2008-2012).
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“Genesi e differenziazione dei magmi in relazicmambiente geodinamico ed alle caratteristiche
petrologiche e geochimiche delle loro sorgenti:liogzioni per I'evoluzione del sistema convergeXiftéca-
Europa” PRIN.

Funding Agencies

MIUR PRIN Magnetic models and analyses in thedutdjMagnetic Homing”

Italian Foreign Office Bilateral project “Earthadgnetic Field measurements, Modelling and Seisynicit
EM3S”(validity 2012-2013) Italy-Albania

European Project DS3F “Deep Sea and Subseaflootiér’ 2010-2012

Italian Foreign Office SAGA-4-EPR “Satellite, gmliand seafloor measurement for earthquake pattern
regnition” Project of Excellnce Italy-China 2010420

CNR “Short-Term mobility program” "Paleomagnetionda Magnetic properties of the Lake Van
sediments (PALEOVAN PROJECT,; ICDP SITE 5034): Pedliewatic and environmental reconstruction of
the last 500000 years"

PNRA Acque di fusione glaciale, plumiti e moremeassionali allo sbocco della Fossa di Storfjorden
durante la deglaciazione della Calotta GlacialeMimie di Barents (MELTSTORM)

PNRA Studio multidisciplinare dei sedimenti glao@rini deposti nel Mare di Ross (Antartide) negli
ultimi 50 Ka: informazioni sulle fluttuazioni dedtensione dei ghiacci nel corso della transizglaeiale-
interglaciale

PNRA ANDRILL- ANtarctic DRILLing - Rapporti Tempatti tra Attivita Vulcanica e Sedimentazione
nelllArea McMurdo Sound - Ross Ice Shelf : Implicai Tettoniche e Paleoclimatiche

C) Goals, priorities and plans for future activities
Main Scientific Themes

Development of an integrated network of reseanftastructures, in particular rock physics labstha
framework of the EPOS project
Integrated magnetostratigraphy, as a high-resolutmrrelation and dating tool for marine and caostital
stratigraphic sequences
Paleomagnetism applied to geodynamics; new expatahdata and insights for understanding the eiamiut
of the central Mediterranean and the genesis opt@aorogens
Environmental magnetism as an original proxy foe theconstruction of paleoenvironmental and
paleoclimatic changes, with particular emphasighenMediterranean and both polar regions
Environmental magnetism, as an original tool teestigated particulate matter air pollution
Reconstruction of paleosecular variation of the ngegnetic field for the Holocene and of relative
paleointensity curves for the Pleistocene, andiegiidn to correlation and dating of geologic egenith
implication for the evaluation of volcanic and seis risks.

Main Research Projects/Programmes

- European Plate Observing System (EPOS)

- Funding agency: European Community

- Studio multidisciplinare dei sedimenti glacionmrileposti nel Mare di Ross (Antartide) negli uitb0 Ka:
informazioni sulle fluttuazioni dell'estensione déiacci nel corso della transizione glaciale-igkaciale
Funding agency: PNRA

- NEXTDATA un sistema nazionale per la raccoltanservazione, accessibilita e diffusione dei dati
ambientali e climatici in aree montane e marine

Funding agency: MIUR

- Indagini ad alta risoluzione per la stima delkrigolosita e del rischio sismico nelle aree celpital
terremoto del 6 aprile 2009

Funding agency: MIUR

- Reconstructing 2500 years of environmental chatdbe periphery of Rome: Integrating paleoecolagg
socioeconomic history to understand human respmnsl@nate

Funding agency: NSF

- ARctic: present Climatic change and pAst extrewents (ARCA)

Submitted to MIUR




DIVISION lI:
“Aeronomic Phenomena” (Coord.: B. Zolesi)

A) Institutions involved in research activity

The principal Italian groups involved in researchivdties related with Division Il “Aeronomic Phenwena” are:
Istituto Nazionale di Geofisica e Vulcanologia, RomConsiglio Nazionale delle Ricerche, Firenze #mal
“Abdus Salam “ International Centre for TheoretiPalysics, Trieste.

B) Scientific Report
1) Istituto Nazionale di Geofisica e Vulcanologia

a) Main scientific themes

Presently, ionospheric vertical soundings aregoaréd in two ionospheric observatories in Italy nio
(41.8° N, 12.5° E) and Gibilmanna (37.9° N, 14.05 &nd one in the Italian Antarctic base M. Zucthel
Considerable cooperation has been activated wéghAtigentinean colleagues to install and operateltdimn
ionospheric station AIS in Tucuman (26.9° S, 29£)°Argentina.

Hourly systematic measurements of the criticajdiency of the F2 layer, foF2, recorded at the Rand
Gibilmanna ionospheric observatories, along with tiourly quiet time reference values of foF2, fgf2vere
considered around the periods of minimum and mamirsolar activity over the years 1976-2008, to sttiay
ionospheric variability over Rome and Gibilmannna.

Power Virtual Height measurements (PVH) of radibaes reflected from the ionosphere acquired at the
Rome ionospheric observatory have been used ty shed multipath fading variations through time bkt
ionospheric channel on a temporal scale from 0Zbbs.

INGV is managing a network of high rate (50 Hznpting GNSS (Global Navigation Satellite Systems)
receivers at polar, equatorial and mid-latitudelse hetwork now counts instruments in Antarctica Ntrio
Zucchelli Station and at Concordia), in Arctic &talbard Islands), in the Mediterranean area (lalnpe and
Rome, ltaly; Crete, Greece) and in Argentina (TuaajnThrough a network funded by different projidGV
cooperates also to the operation of similar recsive Brazil. Such observations are used to ingas#i the
irregular behaviour of the ionosphere causing Bleition, a diffractive and refractive effect onethtrans-
ionospheric signals transmitted by GNSS satellith&V has achieved a robust expertise in modelting
scintillation and has activated several internatiaollaborations in the field.

B) lonospheric morphology and modelling

A short-term ionospheric forecasting empiricalioegl model (IFERM) to predict the state of thdical
frequency of theF2 layer foF2) and M3000F2 over Europe during moderate, distlrtend strongly
geomagnetic conditions, has been developed.

A comparative study between the sporadic E lagees the ionospheric stations of Rome and Gibilnaann
has been carried out using hourly systematic measemts of the highest frequency reflected byEhdayer
(foEs) recorded during the period January 1976 - Julp82@t the Rome and Gibilmanna ionospheric
observatories.

A three-dimensional (3-D) IRI-SIRMUP-P (ISP) model electron density of the ionosphere was
developed and tested over several periods chaiestdyy very disturbed geomagnetic conditions.

The three-dimensional (3-D) electron density repngation of the ionosphere computed by the
assimilative IRI-SIRMUP-P (ISP) model was used ammection with IONORT (IONOspheric Ray-Tracing), a
software application for calculating a 3-D ray-tracin the ionospheric medium. For testing theatslity of
IONORT-system, several comparisons between measinigglie ionograms over the radio link between Rome
(41.8_N, 12.5_E) and Chania (35.7_N, 24.0_E), anthesized oblique ionograms from the IONORT —ejyst
have been performed.

In the framework of the project ESA Space Weatketwork -IV3 project European ionosonde and
neutron monitor services, two original software floe achievement of maps of foF2 and M3000F2 extend
from 34 N to 80 N in latitude and from -10W to 40 W in longitude are under development.

Seasonal (Winter/Summer) and solar cycle NmF2atiaris as well as summer saturation effect in NmF2
have been analyzed using Millstone Hill ISR daytwhservations. A new mechanism (qualitative) to@rpthe
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December anomaly in NmF2 is proposed. A new mettasdbeen developed to retrieve neutral temperature
and composition [O], [N, [O,] from electron density profiles in the daytime Auditude F2-region under both
quiet and disturbed conditions.

Other themes of main interest are: empirical drabitetical modeling of ionospheric scintillatiors t
forecast and mitigate the ionospheric corruptionsSGINSS signals; scientific understanding of theseaeffect
mechanism leading from the ionospheric irregulesitformation to the scintillation effects; struatgr and
accessibility of the ionospheric data for real-tiamel post processing use.

Main Research Projects/Programmes
CIGALA project “Concept for lonospheric Scintillah Mitigation for Professional GNSS in Latin
America” FP7, Collaborative projects, GALILEO 20084, 2010-2012.

ESPAS: “Near-Earth Space Data Infrastructure f8ceence” a FP7 project.

Royal society Project: in collaboration with Unisity of Nottingham and INGV funded by the Royal
Society (UK): "Original and Novel Solutions to CaenGNSS lonospheric Scintillation Effects”, 201@t2;

Research Project IDIPOS "ltalian Data Base Infuastire for Polar Observation Science”, funded by
National Program of Antarctic Research (PNRA).

Research Project 2009/B03 "Upper Atmosphere Obiens and Space Weather", 2009-2012, funded
by National Program of Antarctic Research (PNRA).

SWING : (Short Wave Critical infrastructure Netwdrsased on new Generation prediction Tools) EU
Directorate Justice,Freedom and Securety. 20123 201

TELEDIFE :Training courses and lonospheric radimpagation prediction; Minisistry of Italian
Defense

TRANSMIT project (Training Research and Applicaso Network to Support the Mitigation of
lonospheric Threats), 2011-2015, FP7 Marie Curid:IT

MIMOSA, GINESTRA, MEDSTEC 2012-2013, ESA Alcantairgtiatives to survey the ionospheric
monitoring capabilities over South America, Afriéesia.

Funding Agencies : FP7, ESA, PNRA, Minisistry talian Defense.

2) Consiglio Nazionale delle Ricerche, Firenze

During the years 2010-2013 CNR’s activity in theldi of near-Earth space research has been coneehtra
mainly in the study of the dynamics of complexfutar plasmas and near-Earth space imaging/obgmmvat
CNR team conducts the project named ISIS, ESA-CbiRithe observation of the Earth’s plasmasphere.

3) Abdus Salam “ International Centre for Theoretical Physics, Trieste.

The Telecommunications/ICT for Development Labamato(T/ICT4D) (formerly Aeronomy and
Radiopropagation Laboratory) of the Abdus Salararimtional Centre for Theoretical Physics has cotnated

its ionosphere research and applications work énféHowing lines: Earth and Mars lonosphere madg|ldata
ingestion and assimilation in models, use of raatioultation for ionosphere characterization, lovaitudes

ionosphere, ionosphere effects in GNSS operatibrenge and position domains. The work has beearedaout

in collaboration with groups of European and Afniamiversities.



DIVISION Il
“Magnetospheric Phenomena” (Coord.: G. Consolini)

A) Institutions involved in research activity
The Italian scientists/groups involved in researattivities related with the IAGA Div. Il themes
“Magnetospheric Phenomena” work both at Universitiad research istitutions (INAF, INGV), in detail:

Department of Physics of the University of L’Aquila

The Department of Physics of the University of gifla is involved in several research activitiesstho
concerning the Solar-Terrestrial Physics and Mamgpdteric Dynamics. In particular, the group is oesible of
the SEGMA magnetometer array and of the Antarceor@agnetic Stations at Terra Nova Bay and Concordia

Institute of Space Astrophysics and Planetologghefistituto Nazionale di Astrofisica (INAF-IAPS)

The INAF-IAPS, located in Roma, is the new ingétwf the INAF, born in January 2012 from the
merging the IASF-Roma and the IFSI-Roma. The IARSuides a group of scientists, whose main research
activities focus on the investigation of the spptasma physics in the context of magnetospheritesys and
interplanetary medium. The group was and is stilblved in several magnetospheric missions (e lgUSTER,
Double-Star, Bepi-Colombo,......) and ground-basedsurements (e.g., Super-DARN,...).

Istituto Nazionale di Geofisica e Vulcanologia

The Istituto Nazionale di Geofisica e Vulcanolo@idGV) conducts research in the fields of geopbysi
and volcanology. In the Sezione Geomagnetismo, iemia e Geofisica Ambientale of INGV studies redatie
the Earth's magnetic field and its temporal vasigias well to ionospheric physics are carried out.

Scientific Report
Main Scientific Themes

The magnetospheric studies in Italy are mainly$ed on 1) the interaction between the solar wirdl a
the planetary magnetospheres (mainly the Earthgnetasphere), 2) the Earth’s magnetospheric dyrearic
the processes responsible for the plasma transpotihe magnetospheric regions, and 4) the Earth’s
magnetosphere-ionosphere coupling.

During 2010-2011 a particular interest has beeamtel to the study of acceleration plasma processes
such as magnetic reconnection, which are resp@&bthe enhancement of plasma transfer and toanspthe
inner magnetospheric regions, and to the studyld¥ Waves and pulsations, of the emergence of codtple
and the role of turbulence and intermittence indhabal magnetospheric dynamics. These studiesnaialy
based on magnetic field and plasma data recorddubard of magnetospheric spacecrafts (e.g., CLUSTER
Geotail, Double-Star,....) and on ground-based gewtic and ionospheric observatories. Using damairg
from Cluster and Double Star TC-1, it has been iptisgo study the interaction of the solar wind lwthe
terrestrial magnetosphere. In particular, reseli@h been performed concerning processes like rectan,
interaction of interplanetary shocks with the magsphere. Such research has been funded by ASiein t
framework of the contract 1/023/09/0 which endedlime 2012. Using detailed Double Star observatifns
proton distribution functions and magnetic fieldtadaround a Flux Transfer Event (FTE) at the ténigds
magnetopause, useful information on the FTE geioerahechanism have been obtained. These obsersation
have suggested that two X lines active at the ntagaese are probably the generation mechanismeof th
observed FTE confirming the Lee and Fu FTE modeainaftiple reconnection X lines rather than the patc
reconnection proposed in the Russell and Elphicahod

Special attention has been paid to the study efrtfagnetic storms and substorms, which are two
important manifestations of the interaction betwdbhe solar wind and the Earth's magnetic field. The
relationship between these two phenomena is a &yt ; the study of the Sun-Earth connection aadpite
numerous studies conducted over the past yearg, #ne still problems that are not completely sblve this
context, during the period 2011-2012, the relatiimbetween these two classes of magnetospheritopiena
has been studied through an approach based omnfbenation theory. In detail, the dependence of the
information transfer on the conditions of the salémd has been investigated. It has been foundttieatflow of
information between these two classes of magne&wgpphenomena depends on the global level of niegne

7



activity. The influence (in terms of informationofs) of substorms on storms is maximum in the aifse
moderate/intermediate geomagnetic activity levellevthe driving of storms by substorms seems tdess
effective during intense magnetic storms. Furtheencstudying the multiscale features of some large
geomagnetic storms by applying the empirical mogleothposition technique it has been shown that tisese
increase of dynamical complexity and multi-scaleperties for intermediate geomagnetic activity levéhis
increase seems to reflect the influence of substaonstorms that is maximum during these periadgsohtrast,
during low and high geomagnetic activity levelsg titeomagnetic field fluctuations seem to be a apresgce of

a very stochastic dynamics, similar to the globghaimics that characterize a Markovian nonequiliforiu
relaxation process.

Using geomagnetic field data collected on the gdouthe magnetospheric dynamics has been
investigated analyzing the low frequency geomagraiisations and the daily variation of the Eartinagnetic
field. In detail, the analysis of magnetic datalexibd by geomagnetic observatories placed at laitjjade all
located within the polar cap but at different dmst@ from the auroral oval (Antarctic and Artic) rellowed
analyzing the diurnal variation of the magnetiddielrhe results have shown that the diurnal vamastrongly
depends on the position within the polar cap, Wetiarding its shape and its dependence on seadanwsnd
and magnetospheric parameters. At the same tistatiatical analysis of low frequency (1-5 mHz)gatlons, at
different Antarctic stations situated along the sajpomagnetic parallel (80S) within the polar d&gs allowed
to study the azimuthal propagation of the obsersigghals; the results have shown that the pulsatarmes
originated preferably in two different regions: and local geomagnetic noon and around local geosatagn
midnight; they are interpreted in term of cusp4edaand geomagnetic tail-related phenomena, ragphgt
these signals are well coherent between statioresip#p to 5 hours in magnetic local time. This aesle activity
has been developed in the framework of PNRA (Pidamionale Ricerche in Antartide) together with &eot
interesting study that has permitted us to investighe transmission processes of upstream waués igarth’s
magnetosphere. The analysis, conducted also usilagfim Cluster and Geotail, has suggested tha¢svean
transmit across the magnetopause flanks and takland, propagating along the outermost fields)ineach the
ground at polar latitudes. The ULF magnetometdiosts, which have allowed us to achieve positislts on
the dynamic magnetospheric studies, have beenllatstm a new area. Indeed, as responsible of tloekW
Package "Retrieval of equatorial plasma mass desdiy magnetometer arrays and cross-calibratioritadian
group of researchers has participated to the #esvwconnected to the FP7 Project PLASMON (“A ngmound
based data-assimilative model of the Earth’s plapimare - a critical contribution to Radiation Bahkdeling for
Space Weather purposes”, 2011-2014). In the framewb this project, a new latitudinal array of 23k
magnetometer stations (EMMA) extending from ItadyRinland (including SEGMA) has been created. Aecod
has been developed to deduce in quasi-real-timedbatorial plasma mass density at different Lisheding the
field line eigen-frequencies automatically deteredinfrom the EMMA array and the real-time solar wind
parameters from the ACE satellite which are necgs$ar modelling the magnetospheric field by the
Tsyganenko model. Data coming from ULF magnetomstagions have been used to analyze the possithihty
electromagnetic signals can precede the occurreh@n earthquake. In particular, everal papers Hzeen
dedicated to the possible occurrence of electroetigsignals preceding the L’Aquila earthquake (BrikA
2009) mostly in the ULF range. The results do hawg in general, any clear evidence for ULF preaigs

Finally, the Italian community is involved in thstudies concerning the global solar wind -
magnetosphere - ionosphere coupling and the imidpheric magnetic conjugacy. Such studies arfenpesd
throughout the measurements provided by the Sup@NDAetwork. In relation to this activity, in lat®@22 —
early 2011 the Dome C East radar has been suctiggsftalled in the framework of a French-ltali@o-
operation (LPC2E-CNRS and INAF/IAPS). On the ltaliside the participation to the SuperDARN project i
financed by the Italian PNRA (Piano Nazionale Riber in Antartide). The context of solar wind -
magnetosphere - ionosphere coupling includes hisanalysis of SI (Sudden Impulses) events, whaste libeen
measured both at geostationary orbit and on thengkoThis analysis, allowing careful comparisonghwi
theoretical models of the magnetospheric field esentation, has been useful to distinguish theriborion of
magnetospheric and ionospheric current systentgetmagnetospheric and geomagnetic perturbations.

Main Research Projects/Programmes

1. PNRA-PEA (U. Villante, resp.)
Title: ULF pulsations, magnetospheric dynamics &péce Weather aspects at polar latitudes (2011-
2013).

2. FP7-SPACE-2010.2.3-1 PLASMON (M. Vellante, resp.)

Title: A new, ground based data-assimilative matgliof the Earth’'s plasmasphere - a critical
contribution to Radiation Belt modeling for Spaceather purposes (2011-2014).
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3. PNRA-PEA (L. Cafarella, resp.)
Title: Osservazioni di geomagnetismo ed elettrameéigmo in Antartide

Funding Agencies

1. Italian National Programme for Antartica ReseaRRNRA)
2. Italian Space Agency (ASI)
3. European Commission (FP7-Space Call)

Organization of Conferences and Workshop of internaonal relevance

- The International School of Space Science (ISS§arozed a Course onFfontiers of Space Science:
from Solar Activity to NEOS” held in L’Aquila, (17 — 22 April 2011) directedylF. Berrilli, A. Celletti
(University of Roma “Tor Vergata”), E. Flamini (Ageia Spaziale Italiana of Roma) and D. Muller
(European Space Agency of Paris).

- The ISSS organized a Course @stfophysical and Soace Plasmas” held in L’Aquila, (2 — 7 September
2012) directed by A. Ferrari (CIFS, Torino & Unigégy of Torino), M. Tavani (INAF-IAPS &
University of Roma “Tor Vergata”), B. Coppi (M.l.,TCambridge , USA), R. Rosner (University of
Chicago, USA)

Prizes (received by Italian scientists)

In the year 2011 Prof. Umberto Villante receive@ thAntonio Feltrinelli" Prize on Astronomy, Geodesy
Geophysics and applications, assigned by the rtaélizcademia dei Lincei, for his relevant scientdictivity in
the field of interplanetary space and magnetospiptrysics.

B) Goals, priorities and plans for future activities

In these next two years the scientific activiti€she previous period 2011-2012 will continue. Bricular, the

Italian groups will devote to:

. the studies of the interaction of solar wind stuoes with the Earth's magnetosphere, with a special
emphasis to the influence of the magnetospherida@ambspheric current systems in the manifestation o
magnetic storms and substorms, as well as suddeulses of the magnetospheric and ground field.
Always in this framework a particular attention Wwie devoted to the investigation of the role of
turbulence, intermittency and multifractal featuodghe geomagnetic disturbances and in situ gatell
measurements (FP7 STORM project);

. the analysis of ULF waves (10-100 mHz) and geomigpelsations in the solar wind, magnetosheath,
magnetosphere, and at low and Antarctic latitu@ibégese studies will concentrate on the short and lon
term variations of the magnetospheric activityotlyh the analysis of long series of ULF magnetic
measurements and geomagnetic pulsations, to igaéstihe possible influence on the different layérs
the Earth’s atmosphere. This research will beréfthe data from the new geomagnetic station absral
Dome,;

. the remote sensing of the plasma mass densityenpthsmasphere by the resonance frequency of
geomagnetic field lines. This information, togetheith observations from a network of whistler
receivers, will be used to create a dynamical maethe Earth’s plasmasphere (FP7 PLASMON
project);

. the study of plasma processes in the ionospherditamred to solar wind conditions. It is foreseen t
install the second radar at Dome C, the Dome Crrideth (Italian PNRA - project), which will fill
existing gaps in latitudinal coverage of SuperDARMwork in the Southern Hemisphere.



C)

D)

DIVISION IV:
“Solar Wind and Interplanetary Magnetic Field” (Coord.: R. Bruno)

Main goals of this division is to study the soldangvin its various aspects, from its generation iovthe
corona throughout its expansion into the heliospherorder to gain a global view of the physical
governing processes.

Institutions involved in research activity

INAF-OATO (Turin) — studies of the extended coraral the origin, acceleration and transient
perturbations of the solar wind. Pl-role in ESA&dDrbiter-METIS instrument

INAF-OAA & Astronomy Dpt. Univ. of Florence — dlies of explosive phenomena, solar
surface magnetism, solar instrumentation, and yhebthe generation and transfer of polarised tazha
in the solar atmosphere and the solar corona.

INAF-IAPS (Rome) — studies related to solar wirl@sma, solar energetic particles and cosmic
rays; design and realization of plasma sensors;agement of IAPS Large Plasma Chamber for
ionospheric payloads plasma environmental test®|-@ue in ESA/Solar Orbiter-SWA(Solar Wind
Analyzer) instrument

INAF-OAR (Rome) — studies of solar irradiance;dived in the Conceptual Design Study of the
EST; continuous management of the PSPT telescopeE(Rroject) for acquisition of photometric
images of the whole Solar disk.

INGV (Rome) — Space-Weather studies with particelaphasis on ionospheric perturbations
following the IMF-solar wind coupling with the Eli$ magnetosphere
Physics Dpt., Univ. Roma Tor Vergata — studiethefdynamics of solar photosphere; involved

in the Conceptual Design Study of the EST; leadinlg in a small space mission in response to ASI-
Small Missions Program call; participation to spaeather awareness programme.
Physics Dpt., Univ. L’Aquila — studies relatedtb@ solar wind properties;

Physics Dpt., Univ. Cosenza - theoretical studiespace plasma kinetic properties; solar wind
data analysis and modeling;

INAF-OACt & Physics Dpt., Univ. Catania — studie$ solar active regions and eruptive
phenomena with data analysis and modeling; invoingtle Conceptual Design Study of the EST.

Scientific Report
Main Scientific Themes

One of the central scientific interests of Digisi IV is the study of the solar wind and, more in
general, the problem of MHD turbulence in spacsrmks. In particular:

- Statistical investigation of the MHD invariants wfagnetic fluctuations in the interplanetary
space, particularly within flux ropes, have beerfgrened,;

- Other studies have been made on the possible hale tarbulence and magnetic coherent
structures advected by the wind have in the modmlaif Solar Energetic Particles produced by
impulsive events;

- Finally, the role of turbulence in solar wind hegtihas been evaluated estimating the energy
transferred across the inertial range of the specwf the fluctuations to be dissipated at ion
and/or electron scales. In addition, theoreticacstations, based on the available data, have
been proposed about the nature of the fluctuatiotign the kinetic range.

Within the participation to SOLAR ORBITER-SWA, thevolvement is both managerial and
scientific. In particular, the scientific activitpainly focusses on the use of numerical simulategisto
produce the ions and electrons velocity distrimgiéor different solar wind conditions. The mairayis
that of setting up the best measurement stratedyet@adopted by SWA consistently with the DPU
performances and the available telemetry.
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Another important scientific themes of Div. IVtise dynamics of solar photosphere, particularly
the convective regime present in the outer laydrshe sun. This topic is tackled by means of
experimental techniques, images analysis procedum@siumerical simulations:

- Experimental techniques: realization of solar imageuisition systems based on CCD and
CMOS detectors for panoramic Fabry-Pérot based ofopmators (IBIS@DST/NSO) and
achievement of observational campaigns at varioosrgl-based telescope often coordinate with
spatial instrumentation.

- Image analysis: realization of automatic procedirienage segmentation (dynamic and optimal
threshold, Medial Axis Transform, skeleton, spabglkerators) and investigation of statistical
tools for pattern analysis.

- Numerical simulation: realization of dynamical mtsdef passive magnetic advection.

Efforts have been devoted to study the acceleratial propagation of solar energetic particles
(SEPs) in the interplanetary space as well as thigiraction with the Mercury’s environment. Moreoy
the general features of the cosmic ray modulattuth as most of the step-like decreases and the
Gnevyshev Gap phenomenon, have been investigatedgtih non stationary data processing methods
(e.g., empirical mode decomposition and waveletyara) in association with the variability of solar
activity and the interplanetary magnetic field. Tene analyses have been applied to the photospheri
magnetic field data to understand the spatio-teaimynamics of the solar magnetic field.

Div. IV is also active in Space Weather. This e@sk, mainly performed by means of GPS
sampling measurements at 50 Hz, allows the studiieofonospheric irregularities causing scintithati
on the trans-ionospheric signals transmitted by &MN@atellites. The experimental observations can
provide information useful for purely scientificxahcements and for improve the predicting capaslit
for Space Weather purposes. As a matter of fagtotiyinal development of scintillation models dee
to characterize the ionosphere also as functighefinterplay between IMF-solar wind and ionosphere
Another topic on which this Division is working @about the understanding of the long-term vamati
of the ionosphere: the investigation of upper aphese secular trends, eventually connected to
anthropogenic effects (greenhouse effect) and/turalacauses (next excursion or inversion of the
geomagnetic field).

Main Research Projects/Programmes

SOLAR ORBITER: Supporto Scientifico per la Readizibne degli Strumenti METIS e
SWA_DPU. The related ASI contract for phase A-BHexhin September 2011. The new contract for
phase B2-C1 started in May 2012 and will last yea

EST: European Solar Telescope Conceptual DesigitySinanced by the European Commission

SPARC: Space Awareness for Critical Infrastructugeiropean Commission - Directorate-
General Home Affairs

BEPI-COLOMBO: BepiColombo (SIMBIOSYS, ISA, PHEBUMEA, MIXS, SIXS) — The
related ASI contract for phase B2/C will end ind2913

GRAPE (GNSS Research and Application for Polaritenwment) Expert Group funded by
SCAR (www.grape.scar.org)

Funding Agencies

- European Commission: FP7 and Directorate-General
- ASI: Italian Space Agency
- SCAR: Scientific Committee for Antarctic Research

Organization of Conferences and Workshop of intiwnal relevance

- EWASS2012 Symposium 8 - The Sun: new tools aadddn observational solar astrophysics
11



E)

- EWASS2012 Special Session 11 - From solar physicstrophysics: the Sun as Rosetta stone for
understanding astrophysical processes

- SOC-5th Earth-Sun-Exploration conference, holdanuary 2013

- Co-Chair Solar Wind XIlI-2012-Session Il — “Thegrdamical behavior of the interplanetary medium
throughout the heliosphere, including large- andlsstale structures, the evolution of disturbances
dissipative processes, including turbulence, armdgatic particles”;

Prizes/Recognitions

- Daniele Telloni (INAF-OATO) received the Seconditibn (2011) of Premio Ferraro Award, for the
best PHD thesis on MHD studies in astrophysicéhboratory plasmas

- The Minor Planet Center (MPC) under the auspifethe IAU Division Il designates the asteroid
7918 = 1981 EJ22 with the name Berrilli.

Goals, priorities and plans for future activities(next two years)

SOLAR ORBITER: the ASI scientific contract “SuppmiScientifico per la Realizzazione degli
Strumenti METIS e SWA_DPU nelle fasi B2-C1” stariadMay 2012 and will end in May 2015, after
the delivery of the Flight Model to ESA. In the mé&ane, the scientific team will support the indystr
during the production of the required deliverables.

BEPI-COLOMBO: recently, because of financial diffities, ASI decided not to support further
activities related to Bepi-Colombo not having ahifisor CoPIship involvement in this program. Despit
that, the scientific collaboration on energetictiobers will continue as much as possible on theusation
of the propagation of SEPs in Mercury’'s magnetosplas well as of the flux of secondary particles
produced by interaction with the planetary surfdoeaddition, evolution of SEP events of different
intensities will be studied for the correlation weéen the observations of the SEP radiation monitor,
designed for the LISA Pathfinder mission, and thetiple fluxes charging the gravitational sensat te
masses.

STORM(FP7): Solar system plasma Turbulence: @basens, inteRmittency and Multifractals.
This project will use large datasets instead ofi§ireg on particular events, to advance the undedisig
of fundamental processes such as the turbulentgengansfer, the intermittent turbulence and
multifractals in astrophysical plasmas.

SOLARNET(FP7): High Resolution Solar Physics Natw is the solar successor of
OPTICON, and start in April 2013. Main objectiva® & provide access to European Solar telescopes
and instruments, and to develop data pipelinesimmalvative instrumentations such that science-ready
data is easily available for users of the ACCESSj@mm.

MISW(FP7): Mitigation of space weather threat&HSS services (2013-2015)
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DIVISION V:
“Geomagnetic Observatories, Surveys and AnalysesCpord.: A. Meloni)

PART A) GEOMAGNETIC OBSERVATORIES

Observatory IAGA code Latitude Longitude Elev(as.l. m
L'Aquila AQU 42°23'N 13°19'E 682
Castello Tesino CTS 46°03'N 11°39'E 1175

Mario Zucchelli TNB 74°42'S 164°6'E 30
Concordia (*) DMC 75°06'S 123°21'E 3200
Duronia DUR 41°39'N 14°28'E 918

Magnetic Observatories operated by INGV, Italy.
(*) in cooperation with France, IPEV

L’AQUILA

The Observatory started its activity in 1958 andrgeoks from 1960 onwards were published; last
published as now is 2009. Declination and Inclmatmeasurements are carried out by means of an
optical theodolite equipped with a fluxgate magnedter. The horizontal and vertical intensities are
determined associating the measured | value tdata field measurements from a proton precession
magnetometer (PPM). A PPM for the measurement &né two fluxgate magnetometers for the
measurement of the H, D and Z component variatamasised for time variations; both instruments have
a 0.1 nT resolution; original sampling rate is 1, lttzen the data are filtered with a Gauss filted an
recorded at 1 min. L’Aquila is an INTERMAGNET Obsatory and for this observatory, K magnetic
activity indices, SSC, SFE and Sl notifications raiade.

On April 6th 2009, L’Aquila and surroundings, wesguck by a terrible M=6.2 earthquake that
destroyed the city and killed 309 people. The Olzgery, located near Preturo, ten km north-wesnfro
the city, was not severely affected by earthquakietie land on which the observatory buildings: a)
absolute measurements, b) variometers, c) protecepsion vector magnetometer, d) laboratory and e)
general services, were built, was asked back byquila University (the original landlord) for new
student housings. As now we are still waiting foradficial request for moving out.

CASTELLO TESINO

The Observatory of Castello Tesino (Northern Itadylocated about fifty-five km East from Trento.
It has been working almost continuously since 1964vorks now as an automatic Observatory and
consists of three buildings, completely non-magnet) laboratory for small repairs, b) absolute
measurement equipments, and c) the automatic ldigitaometer system. Since some disturbance
affected the Observatory variometer house, recemthew small wooden building was built at a safe
distance, in order to avoid this problem. Afterialtperiod, the old house was finally left to tbed of
2011. Two systems are currently working simultasgoin the new wooden building.

Declination and Inclination measurements are cduoigt by means of an optical theodolite equipped
with a fluxgate magnetometer. The horizontal andiea intensities are determined associating the |
value to the total field measurements made by a PRMPM for the measurement of F and a fluxgate
magnetometer for the measurement of the H, D andnZponent variations are used for time variations;
both instruments have a 0.1 nT resolution; theimaigsampling rate is 1 Hz, then the data arerétie
with a Gauss filter and recorded at 1 min. Receitlyecovery of several arrear yearbooks was
accomplished. At this time all yearbooks from 1986009 were completed, all regularly published as
standard booklets. From 2010 yearbooks will ngptxeted but are available on the website of INGV.

At this time 2010 and 2011 are available on the WGwebsite (http://
roma2.rm.ingv.it/en/facilities/geomagnetic_obseoviais) where the monthly bullettins and the yeakisoo
are also available.
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TERRA NOVA BAY (MARIO ZUCCHELLI STATION)

This Observatory was installed during 1986-87 alsstummer at the Italian Antarctic Mario
Zucchelli Station. In the first years geomagneittdf measurements were carried out only during semm
expeditions. Since 1991 the recording was impleatemith an automatic acquisition system operating
through the year. Declination and Inclination meements are carried out by means of an optical
theodolite equipped with a fluxgate magnetometehne Thorizontal and vertical components are
determined associating the | value to the totaldfimeasurement made by a proton precession
magnetometer. A proton precession magnetometenhdomeasurement of F and a fluxgate magnetometer
for the measurement of the H, D and Z componeniatians, are used for time variations; both
instruments have a 0.1 nT resolution; the origgaahpling rate is 1 Hz, then the data are filterétth &
Gauss filter and recorded at 1 min.

When absolute measurements are available (sumresdits, including hourly mean data, are
published on pdf booklets (so far completed up@@(22011). Results are available at INGV website:
http://roma2.rm.ingv.it/it/risorse/banche_dati/3&Idosservatorio_di_stazione_mario_zucchelli/464@nn
ri.

CONCORDIA

In 1994 France and ltaly started a program for oyea permanent scientific station on the high East
Antarctic plateau at Dome C at 3280 m asl. Theonati Antarctic Programs (IPEV and PNRA
respectively) started logistic, technical and dsifienactivities at Dome C that were initiated withe
realization of a summer camp. The permanent Baspeeaupin 2005

The observatory is constituted by two sheltersyaajometer shelter and b) absolute measurements
shelter, at a distance of about 300 m from thefield camp. Operations started regularly at the ehd
2004. Variations of the Earth's magnetic field mu@nitored by a three-axis fluxgate magnetometeanglo
three orthogonal vector components oriented wigipeet to the local magnetic meridian. The intensity
the field is measured by an Overhauser magnetom@esolute measurements are performed during the
whole year.

The flux-gate variometer, a suspended DMI magnetemand an Overhauser magnetometer operate
for the acquisition of the geomagnetic field inigns&ind components time variations. The instrument
sensors are located in a cave under the sheltedéar to keep the sensors at a constant tempeatwat
-40°C). In the absolute shelter D, |, F absoluteasneements are carried out according to standard
observatory practice. Data quality and standardirements have allowed the inclusion of Concordia a
an INTERMAGNET Observatory.

DURONIA

Since the end of 2007 an electromagnetic field booing station has been in operation in at Duronia
(Lat. 41°39'N, Lon. 14°28’E). The station was ceghtin the framework of a project headed by the
Abruzzo region. The main target was to create avort of stations to monitor the environmental
electromagnetic signals in the Adriatic area, ia ftequency band from 0.001Hz to 100kHz (ULF-ELF-
VLF). The peculiarity of Duronia installation isdtlsite low electromagnetic background noise and the
low noise of the instrumentation. A target will @lse the long-term monitoring of local magnetiddie
anomalies possibly related to the local geodynanpecacesses. After the 2009 L’'Aquila earthquake
Duronia station was completed to include a fullgagnetic equipment to follow IAGA requirements. On
August 28, 2012 Duronia has been accepted as dBRNMAGNET Magnetic Observatory (IMO) .

GEOMAGNETIC STATIONS

Four Geomagnetic time varying stations are curyantbperation in Italy.

By the end of 2007 magnetic field time variatiome & fact also recorded in Lampedusa Island
South-West of Sicily (Lat. 35° 31’ N, Lon. 12° 32). From the beginning of 2007 values of the Earth’
magnetic field were recorded quite regularly. A Brsi@ne building with a wooden roof, located witta
natural reserve, in an area characterized by aeleastromagnetic noise, host the magnetic instrusnent
Electric current is provided by photovoltaic celied data transmission is achieved through GSM
connection. The little hut hosts only the instruisealectronic units; sensors are buried in thegmall
isolated shafts in the area in front of the buiddiotal intensity F is measured by an Overhauser
magnetometer, while the variations of the magniid components H, D and Z are measured by two
fluxgate vector magnetometers. Data acquisitiomasle through a device made on purpose at INGV to
avoid the wuse of a personal computer. Data can bendf in the INGV website
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(http://froma2.rm.ingv.it/it/risorse/osservatori_gagnetici) where the monthly bulletins are also
available.

A geomagnetic station was installed in Cittareakt.(42.62° N - Long. 13.16° E , 960 m asl) on 23
March 2011 and from that time has been recordimgimoously three components plus scalar intendity o
the geomagnetic field. Its objective is not onlgtjgeomagnetic but also to eventually detect aoynaty
associated with earthquakes, the place of indtalldteing a seismic area with some frequent seigmic

Another magnetometric system (formed by a coupheeoforial and scalar magnetometers) is running
aboard of the seafloor GEOSTAR-class cabled Obtawvécalled NEMO-SN-1) which was deployed on
9 June 2012, 25 km offshore Catania (Sicily) (Bat547650N, Lon. 15.39750E, 2010 m depth). Data are
streaming on the web through Catania harbor caftiidFN (National Institute of Nuclear Physics).&h
objective of the magnetic instruments is twofolftree magnetic monitoring of the seafloor environtne
in order to extend the national land network to #ema, b) to assist the other geophysical and
oceanographic monitoring in order to check if thare magnetic anomalies eventually associated to
extreme events typical of this area such as Eti@ni eruptions and earthquakes.

Recently, a new multiparametric station includinggmetic measurements was set up in Varese
Ligure (La Spezia). Currently, the magnetic measergs have been recently analyzed and the results
can be considered acceptable. The goal is totearecording activity in the summer of 2013.

PART B) MAGNETC SURVEYS

The spatial variation of the geomagnetic field aledails on local secular variation over ltaly, is
achieved by means of a national magnetic networkmefasuring points. This complements the
observatory network referred above. The Italiareag¢station network consists of more that 110 goint
INGV has the task to make measurements and ddiarateon. The measurements are generally carried
out by means of Declination/Inclination theodolitasd total intensity magnetometers; a gyroscope
theodolite is used to check and establish new ahirmarks when necessary. The information on the
more rapid time variations, both for the diurnatiaon and for possible irregular perturbatiorsstaken
at the observatories of L'Aquila and Castello Tesim northeast Italy. Moreover, for selected areas
other temporary magnetic time recording statiomsperly displaced to have nearly a total coverage o
the Italian territory, are installed during thesey. The last full survey was planned for the 20Xfate. It
was competed in November 2010 and consisted ofd@dat stations, with 55 km average spacing, over
Italy, and included also stations surveyed in AlaaiMalta and Corsica. After data elaboration was
completed a 1/2000,00 cartography for F, H, Z Bnalas realized. All maps are now published together
with a CD rom and interactive program to displaypsiand magnetic field values across all Italy. A
partial survey was planned for the 2012.0 dates Timdst recent partially survey, that was competed i
December 2012, consisted of 25 repeat stationthi&itime data elaboration is completed and D,d Bn
magnetic element values on all stations have bdeained. Data will be soon compared with the
1/2000,00 cartography for F, H, Z and D recentlplighned together with a CD rom and interactive
program to display maps and magnetic field valwesss all Italy.

PART C) OTHER ACTIVITIES RELEVANT TO DIVISION V

Geomagnetic Regional Reference Models: As well kmanagnetic modeling provides scientific
communities with updated information on magnetadielements as the output of computer programs.
They are based on updated measurements takenregioa under modelling. An analytical expressin,
second order polynomial, in latitude and longitfidiethe field elements was determined and coeffisient
for 2010.0 with average secular variation over gtheod 2005-2010, were obtained for Italy. Moreover
the new maps for ltaly, for D, F, H and Z at thedp 2010.0, were also produced. ARM (Antarctic
Reference Model) is a 3D model for the geomagnfigid over Antarctic regions. It is based on the
Spherical Cap Harmonic Analysis and allows the aatatjion of the main field and its secular variation
over these regions from 1960 onwards. Another redinodel with similar characteristics of ARM has
been developed to model the geomagnetic field ofti®on Italy and Albania (including the confining
sea) since 1990. Both models ARM and this lattedehdhvave been now updated to include year 2010
with prediction to 2012.

Crustal magnetic field investigations. The studyeafonics can take important advantages by the use
of magnetic field surveys that allow the determimratof the crustal field contribution. We reportrée
some recent contributions in this field. High sphtiesolution aeromagnetic surveys were undertaken,
especially at INGV, by the use of helicopter boragmetometry and data interpretation in volcanic
magnetized areas. During the recent cruise MAVA2@Etformed on the R/V Urania, a new magnetic
dataset was obtained from seamounts Vavilov andsiMaAt the Eolie islands archipelago, in the
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Tyrrhenian, surveys and studies were made on Sialarad and Volcano island. In the Tyrrhenian Sea,
the marine facing on Panarea and Stromboli islaadshigh resolution magnetic survey (PANSTR12)
was carried out using an Italian Navy ship and neamagnetometers with Overhauser effect sensors.

A group at the Universita of Camerino has underna&ealysis and interpretation of marine and in
particular devoted to the realization of kinematiadels for the Mediterranean and the Atlantic.
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“Interdivisional Commission on History” (Coord.: A. De Santis)

IAGA Education and Outreach activities 2011-2013

INGV Open day (“Open Science for Open minds”) 21yN@11. Exhibits on Geophysics, Geomagnetism and
Paleomagnetism.

SCIENZA APERTA (“Open Science”) March 2012 (all IN@enters). In particular: different Exhibits on
Geomagnetism and Paleomagnetism (INGV, Rome) andn@gnetic Prospection (INGV, Catania)

SHINE! (Scientist are Humans - Interactive NighEaitertainment)Sept. 2012. Outreach Events, seminars,
museums, exhibits in 24 Italian cities. INGV pagated initiatives in all INGV centers.

Realization of Podcast: “Stromboli: a small volcdn a great natural laboratory” by INGV — Catafihis
Podcast shows the magnetic monitoring of Stromlamtano. 2012.

Series of seminars given by INGV researchers (Beme 2) on Space Weather, lonospheric Physicgat th
University La Sapienza, Rome Dec. 2012- Jan. 2013.
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