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Main features of the fluxgate instrumg#itandsdatase

0.01 nT resolution

Max. data rate 64 vectors/sec__\_

” - ‘.__’

Standard final sampling rate: 1Qz e -

Absolute time via GPS receive ‘\
A

Check operations.and data recovery made frequently &t ANTK and PAG. Once
every 1-2 months at CST and RNC.




From theSEGMA WEBsSite (http://sole-terra.aquilaiinfn. | stm'
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- user defined magnetograms; \ -
’ \ \ '
- daily dynamic cross-phase spectraNh’iN‘u\/isuglize, e divrnalvariation*of the

It is possible to get :

FLR frequency- plasmasphere mass d‘ensigy‘ /
- hourly values of ELR frequencies (L =#1.61, 1.8

"" linferred g@@atorial plasma mass densities
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REMOTE SENSING OF THE PLASMASPHERE MASS DENSITY

Hourly wvalues of the estimated fundamental gecmagnetic field-line resonance (FLR) PRESENTATION 2
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MAGNETIC STATIONS

Vizualization of daily varnationz of the FLR freguency by dynamic cross-phase
spectra. L'Aaquila {Ttaly)

SEGMA Array (Italy, Hungary)

+ Remote sensing of the
plasmasphers mass Jdensiy

+ Cross-Phase Specira
Panagyurizhte (Bulgary)

aAntarctc stations

+ Terra Nova Bay

+ Do O L




FP7-SPACE-2010-1
Collaborative Project

Eleetronslot\*\_A new, gl-“Ol.md t')ased
_ \\\\‘ data-assimilative model
U R " of the Earth's Plasmasphere —
\\\ G a critical contribution to
t\\\ e  Radiation Belt modeling for
< —__ Space Weather purposes

SEVENTH FRAMEWORK
PROGRAMME




Project goal

ULF/VLF wave measurements froffi*a worldwie
. \ 7 -
\

This information will be used to Nﬁdel_losjr esses 0cce gin
W /

radiation belts.
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. Title / //(,/I{eWnt

Automatic retrieval of equatorial ekck iti
density profiles by Automatic V\Lhuﬂ-e-: Det ct
Analyzer Network (AWDANet)

‘ \
Retrieval of equatorial plasma N‘s)e de_nsiti'e‘

magnetometer array (EMMA) and'x N /

cross-calibration of whistler andFLR method

DEN imilative modeling of the Earth’s
sphere

in'osses In radiation belts based on

DDVARK network

.

iSSemination and exploitation of the results

University

New Mexico Inst.

BAS

Otago University




PLASMON structure

AWDANet
whistlers —. electron
densities
WP1 .
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[ Data assimilative AARDDVARK
| model | REP maps

cross; calibration ' of the Plasmasphere | |  and modeling
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FLRs — plasma /
» mass densities
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I\/Iap of operatlng / planned EMMA statlons}a_/é < L < 6 7)
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WP2 objective

Unify and extend

IGPAS, HMO

4 :
Develop an automatic method \nonth 24]: VAQ.
\ B

AN
Develop an automatic method [m(hh§4]: "UNIV ERGI, IGPAS, (NMT)

Develop ; [month 42]:
ﬁ - |, IGPAS, Hi UNIVAQ, FMI

"5, " Evaluate rélative
‘of'mass density [month 42]: ELGI, UNIVAQ,
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Current algorithms (fromBerube et al. 2003used by UNIVAQ and ELGI: to be
improved, and fully automatized.

~1 mHz frequency resolution, ~ 20 min time redolut

Specific version for each station pair (becausdifbérent latitude, interstation
separation, ground conductivity, noise level,)etc.

All versions running on a central server whereadatist arrive in quasi-real time.



Automatic FLR Inversion (eilective

UNIAQ, ELGI, IGPAS, (NMT) délivery'date#mo

P ',__‘__“ -
. ¥ - ,
. The inversion algorithm has to convert FL freqqen #\into estimBitbe eguatorial

plasma mass density (1.6 < L < 6.7). ;\

Need to consider geomagnetic field geometgyganenko, Singer et al., 1981
ﬁ qoke realistic th@A dipole geometry; important at high latitudes,

at n e latitudes during severe geomagnetic storms.

on models for low latitudes (powerrdatwery good).




data.

\\

Data from each station transferred every 15 r’mn tJ e C

where they willkbe processed to get FLR frequencies and plasssad®asities.
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Cross-calibration method for whistlerg#@ind_k tive 5)

_~
ELGI, UNIVAQ, ELTE, (LANL, NERC-BAS, NMT, UO,#MMO UQULU ')ry'date: mo 2
' » ,
P‘-' /"

When simultaneously available, plasma mass dénsitie}P m, FrlcR densitiesfrom
' poth fe

"
-

whistlers will be cross-correlated (for separate Nagnetos 0 cogglj 0
validating the two methods, and for obtaining %éi{ations on the‘relative algesd:d heawyions.
\ .

\ -

In addition, comparisons with in-situ satellite measurement RA datarom LANL) will be
ﬁ-. remely useful foaedirect validation.

8 pra@@dure has to bedeveloped for weighting the data fromothreethods.
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Network of whistler detectors
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Subionospheric Radio Wave Propagation

IONOSPHERE

o

h~85km (night) \ \ \ \ \

VLF Rapio WAVE

VLF 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 1s 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 RADIATION-BELT (DyNaMIC) DEPOSITION
- VLF ATMOSFHERIC RESEARCH KONSORTIA
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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 |




