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Coord. \
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Nagycenk 47,63 N 42.7
(NCK) 16.73 K 91.4
Castello Tesino 46.05 N 40.84
(CST) 11.65E 86.63 E
Ranchig 3828 N  1.65 2001 fluxgate
(RN 86.58 K
h - ’ » e [ _—
36.33N  1.57 1985 fluxgate,
87.37E - .
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) 24.18 E 97.24 I, .




.

Main features of the fluxgate instru isition
0.01 nT resolution J
« Max. data rate 64 Vectors/éec

. Standard final sampling rate:

"« Absolute time via GPS receive

Check operatio
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From the SEGMA WEB site (http://scjle-terra.

1t 1s possible to get : \

-user defined magnetograms;
-daily dynamic cross-phase spectrafw
Varie.ltion of the FLR frequency — plas

-  hourly values of FLR fre(.luencies (L =161, 1.83
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@ B irauano SIS ENGLISH
REMOTE SENSING OF THE PLASMASPHERE MASS DENSITY

PRESENTATION

Hourly values of the estimated fundamental geomagnetic field-line resonance (FLR)
frequency at L = 1.61, 1.83, and inferred equatorial mass density.
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2001 2002 RESEARCH ACTIVITIES

2004 2005 PUBLICATIONS

2007 2008

MAGNETIC STATIONS

Visualization of daily variations of the FLR frequency by dynamic cross-phase
spectra. L'’Aquila (Italy)

SEGMA Array (Italy, Hungary)

+ Remote sensing of the
plasmasphere mass density

+ Cross-Phase Specira
Panagyurishte (Bulgary)

Antarctic stations

+ Terra Nova Bay

+ Dome C
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Outer belt
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&tron'siot A new, ground based

1ﬁiﬁu“'
Ele

rou e
data-assimilative model
QSR RCKC 0 he Earth's Plasmasphere —

a critical contribution to
Radiation Belt modeling for
Space Weather purposes
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Project go

Continuous remote monitoring offthelr ,.
using ULF/VLF wave rpeaéur m

network of stations.

This information will be used to

diation beltsf

Project dura
2014)
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Automatic retrieval of eduat
densities and density profil
Whistler Detector and Analy
(AWDANet)

% I
mass 1ties

Retrieval o L’Aquila

quatorial plasmar
array (EMMA) and

1o 10N histler and FLLR method ' . s
University

s'\odehng of the Earth’s New Mexico
. Inst.
ling REP losses in radlatlon belts based *
RDDVARK network .



PLASMON structure

AWDANet
whistlers — electron
densities
WP1 )
Data assimilative AARDDVARK
G model REP maps
cross; calibration . of the Plasmasphere and modeling
WP3 WP4
Y /
EMMA o
FLRs — plasma
\ mass densities
: WP2




Map of operating / planned EMMA stations
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WPZ, objective
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1. Unify and extend 1 etwork

stations) to have better latitudinal cowjrage (3 ne

stations by month 24): ELGI, IGPAS, HI (
»

2. Develop an automatic m

3. Develop an automatic

(NMT)

[month 42]:

—

L

determinations dilmassas

GI, UNIVAQ, ELTE, (LANL, NERC-BAS, NMT, U0, HMO, UOULU) «
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Current algorithms (from Berube et al. 2003) used by UNIVAQ and ELGI: to be

improved, and fully automatized.
~1 mHz frequency resolution, ~ 20 min time resolution.

Specific version for each station pair (because of different latitude, interstation

separation, ground conductivity, noise level, etc.).

All versions running on a central server where data must arrive in quasi-real time.



Automatic FLR i!lversion

UNIVAQ, ELGI, IGPAS, (NMT)

i

. The inversion algorithm has to conver R frequ@
\

equatorial plasma mass density (1.6 < I "%k
y

)ganenko, Singer et al., 1981)

N
Need to consider geomagnetic field geometry (T
-

ometry; important at high latitudes,

uring severe geomagnetic storms.

1on models for low latitudes (power law not very
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All magnetometer stations working in

~ ELGI, IGPAS, HMO, Ul)tIIVAQ, EM

\
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When simultaneously available, plasma
. .

densities from whistlers will be cross-correle  magnelospl

»
conditions), both for validating the two metk aining evaluations onthe

relative abundances of heavy ions.
)




g to these results has received funding
an Union Seventh Framework Programme
7/2007-2013'] under grant agreement n°263218 -
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Network of whistler detectors
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Subionospheric Radio Wave Propagation

IONOSPHERE

S

fi~83km (night)

Rapio WavE

Transmitter l

VLE receiver

—l——-\

Radio transmissions at Very Low Frequencies (VLF) largely
trapped between the conducting ground (or sea) and the lower part
of the ionosphere (70-90 km) . forming the Earth-ionosphere
waveguide.

Changes in the ionosphere causes changes in the received signal.
There is very low attenuation in this frequency range, such that
transmissions can propagate for many 1000km's - long range
sensing of the upper atmosphere!



Our AARDDVARK

ANTARCTIC-ARCTIC RADIATIOM-BELT (DOyMAMIC) DEPOSITION
- ¥YLF ATMOSFPFHERIC HFESEARCH KONSORTIA

80"M

80°5
180Mw 120580 [=Ta it & E0E 120°E 15050
+ Receivers Future Receivers » VLF Transmitters
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UNIVERSITY

UNINERSITY OF
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LW TEALAKD

An aarmory of AARDDVARKS. This map shows our existing network of sub-
ionospheric energetic precipitation monitors.

MORE INFORMATION: www.physics.otago.ac.nz\space\ AARDDVARK homepage.htm



