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Whlstlers A

Whistlers are VLF (3-30 kHz) p=z=s
emissions initiated by
lightning, propagating along
magnetic field lines,
observed on ground and in
space

Whistlers have particular
frequency-time characteristics
acquired as they propagate throu
magnetospheric plasma
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VLF Antenna in Humain A

Implementation of the AWDA project in Belgium:
November 2009: Meet the responsible of AWDANet project

January - October 2010: Selection of material, decision about size of
antenna, search for location

November 2010: Installation of a 12-meters mast

VLF antenna made of 2 perpendicular:
(North-South ; East-West), areai ~ S0
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AWDANEet in Europe A

AWDANet = Automatic Whistler Detector and Analyzer
systems’ Network [Lichtenberger et al., 2008

Network of AWDA systems covering low-, mid- and high (magnetic)
latitudes since 2002 including conjugate; lecations

Network initiated by
Dr. Lichtenberger
from Hungary
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AWDANet in the World A

AWDANet
In World except Europe: 12 antennas
6 antennas
Particular search of locations at conjugate points, of Eurepe antennas
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Observations: Dataset
VLF antenna located in Humain, Belgium: 50.11°N - 5.15°E

15t measurements with the antenna in mid-April 2011
Some data gaps in 2011 due to software/hardware problems:
15 April - 4 May 2011
16 June — 31 July 2011
24 September - 4 October 2011‘
0-22 November 2011
1-6 December 2011
Full data coverage since January 2
Total duration until now: 13.5/MeERLHS -
Output: Frequency-time; magneticifieldrspeEshioaramsnE20
kHz), in two directions (INorth=Seuth andNEEEENESH
First Analysis: Automatic pre-aeteeueRreIWitISHEIS
(selected spectrograms of 10SECENES)EENTERNEIRSEIEEHG])
[Lichtenberger, 2009]
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Observations: Examples A

Frequency-time magnetic field spectrograms (0-20 kHz; 5 s;
Top: North-South ; Bottom: East-West), but with
perturbations:

At fixed frequency: e.g. 16, 18, 20 kHz (m|I|tary transmltters or
parasitic sources)
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During fixed
duration (~ 0.5 s):
regular, at high
frequency (e.g. 12,
15 KHz)

During very short
duration (~ 0,01 s):
wide frequency
bandwidth (several
kHz), most of the
time

Whistlers detected TR

and clearly observed [ ——"

in both loops 0
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Analysis: Whistlers (1)

Globally, less whistlers than at other AWDANet stations
nearby (e.g. Tihany in Hungary), several possible reasons:

Missing data [Collier et al., 2009]

Antenna area (smaller than at Tihany) / préamp. gain
Investigation of thunderstorm activity at conjugate point

Due to many data gaps at the beginning| iRtHE
measurements campaign, the dataset isiadIVideaNn: 2 pants:

April 2011 — July 2011 (see results below) "
Maximum during night (22-04" UT) and' April

August 2011 — July 2012’ (See resulis; nexitsice)
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Analysis: Whistlers (2)

UT Distribution:

Whistlers detected mainly during night, especially between 23-01
and 03-04 UT (as reported in other studies)

Almost no whistlers detected during morning and mid-day: (06-14
uT)

Seasonal distribution:

15t maximum in spring (similar’ propertions asinspirne 2011): high
thunderstorm activity at conjugate’point: iniSeULIFERIISPRESE

2" maximum in August: half: of whistliersireconaes I'single
day (19 Aug 2011); requires further nvestigat

Global minimum in Winter

aeronomie

Whistlers Distribution per Day of the Year in Humain during Aug 2011 - July 2012

Whistlers Distribution per Hour in Humain during Aug 2011 - July 2012 Whistlers Distribution per Month in Humain during Aug 2011 - July 2012
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A

Analysis: Density
Whistler observed in Humain on 13 Sept 2011 at 03:59 UT

Strong intensity, both directions, duration ~ 0.6 s

Density determined from inversion with field-aligned, den5|ty model
[Lichtenberger, 2009] 20 i e

Denton model: L = 2.31 £ 0.02 R

Denton et al., 2002
[ N, —]1646ﬂ:80cm3

= +
[Angeg_ggpalnngodel L =2.35 £ 0.04 R

Thomas 1964] N., = 1466" =07 CriE
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Summary — Conclusions

The VLF measurement system recently installed in
Humain is working well and provides good and useful
whistler wave observations at this location in Belgium
(50.11°N, 5.15°E)

First statistical results:

— Less whistlers than at other AWDANet stations nearby (e.qg.
Tihany in Hungary)

— Whistlers detected mainly during night, especially between 23-01
and 03-04 UT

— Larger maximum in spring: thunderstorm activity at conjugate
point in south hemisphere

— Density determined from whistler:

0 Tool works well with clear and strong whistler

0 Good comparison with density obtained from kinetic model of the
plasmasphere
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Future

Continue automatic whistlers observation and detection
Derive plasma density from whistlers observations
Continue statistical analysis of whistlers

Compare studies with other AWDANet stations

Perform conjugated analysis with in-situ measurements
of plasma density in plasmasphere (Cluster)

Develop comparison with density data obtained from
numerical simulations

Study the VLF waves that could be generated by meteors

VERSIM, 5th Workshop — 3-6 September 2
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Abstract A

Whistlers are VLF (3-30 kHz) emissions initiated by lightning, propagating
along magnetic field lines, observed on ground and in space. Whistler wave
analysis is an effective tool for studying the plasmasphere.

Whistlers acquire particular frequency-time characteristics while they
propagate through the magnetospheric plasma, and in particular through
the plasmasphere. Their propagation time dependsion the plasma; density.
along their propagation paths. It is possible to; derive theplasmaspheric
electron density distribution from these: propagaticnitimess

We therefore have started a project to detect WiilStiersawibiiRVASESS=
measurements. A VLF antenna has been installed inteayAZuisNin Humain)
Belgium (50.11°N, 5.15°E). ThelVLE antenna is meceroiduVeNEpERdICHIr: |
magnetic loops, oriented North-Seuthrand :ast~\/\/_est,ﬁnd WIEr) zlr) 2lfee) of
approximately 50 m2 each. Thisiantenna ISiE At of AVWIDAREGSLIE
Automatic Whistler Detector and Analyz@;rs s ngtwors Triis rletwors
covers low, mid and high magneticlatitudes, el uEERceRjNEEEREEE OIS

aeronomie

We use the AWDA system to retrieve atiteicatical el EChiioiNdEIs)
from whistler measurements made in BeI% -
L y

results of whistler occurrence are shown.
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