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Waves in the near-earth area.
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World Lightning Centers

Global Number of
thunderstorms:
2000/sec

Global Number of
lightnings: 50-
100/sec




Main Characteristics of SR.-

Electromagnetic waves in the lower part of
ELF band (0-50 Hz).

Frequency: 8,14,20,26 Hz etc.
Intensity: tenths of picoTesla.
Source: Global lightning.

Other characteristics:Q-bursts, possible
triggering of atmospherics (f>300Hz).

Attenuation : db/1000 Km




Possible Applications.

Neurophysiology/Molecular biology.

Encephalic modes:
A-mode:8-13Hz. B-mode:14-30Hz
O-mode: 4-7Hz, -mode:>30Hz A-mode:1-3Hz

Cli matOlogy/E nvironment. connection to lightning.Non-linear relation of

thunderstorms to temperature. Detection of global warming. Detection of aerosols.

T@CtoniCS/SEismOIOgy. Possible precursor of earthquakes several days in

advance.

Solar/Space physics/Geomagnetism/lonospheric

PhYSlCS. Interaction with solar and galactic cosmic rays, geomagnetic pulsations,
ionospheric parameters .




Coil and the insulating box




Preamplifier installation
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Laboratory tests of the coil

and the amplifier
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Data logger
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Energy supply
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Site of Measurements
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Distance from the closest
electrical line.
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Typical SR Measurement.
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Lorenzian fit

Magnitude (VoltHz)

Resonance(s) estimation
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Measurements During Solstices.
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Measurements During Equinoxes.
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Precipitation during measurements

Dates Precipitation height (mm) Epoch

01/04/13 0,2 Spring equinox
(approx.)

02/04/13 0,2

09/10/13 4,8 Autumn equinox

10/10/13 3,2 (approx.)

19/12/13 0.0 Winter solstice

20/12/13 0,2

23/06/14 0,0 Summer solstice.

24/06/14 0,0
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Preliminary Conclusions

* |t looks that SR close to Winter Solstice and

Autumn Equinox are more prominent than the

Summer Solstice and the Spring Equinox,
respectively.

 Geomagnetic field appears weak when SR is
prominent.

* Precipitation may play some role in the
appearance of strong SR.
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THANK YOU
FOR YOUR ATTENTION.
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Eikéva 4,1: I'pdenua pe Ta did@opa €idn KUPATWY oTnv TpoTtéc@alpa-lovoceaipa: 1. Avrixnon Schumann, 2. Atmospherics, 3. MewpayvnTikoi TTaApoi (KUPoTa ou

e 1. Avtnxnon Schumann,
2. Atmospherics,
3. l’ewpayvntkoi maApot (kOpata cuyvotntac 1mHz-1Hz),
4. Kbpoata Alfvén (payvntonxntka),
5. Kbpata Alfvén (eykapoia) (ta kopota Alfvén gival eva
el60¢ payvntoU6poSUVAULKWY KUUATWVY TTOU TIPOKUTITOUV
Qo TaAAAVTIWOonN LOVIWVY),
6. Kbpoata Whistler (mtpogpyovtal amo Toug KEpauvouc Kal
gxouv ovyvotnta 1 kHz ewc 30 kHz),
7. Atadoon VLF kvpdtwy,
8. AvakAaon VLF kupatwy,
9. Ynoiovoodaltpikn dtadoon VLF (Simoes k.a., 2012)


http://en.wikipedia.org/wiki/KHz
http://en.wikipedia.org/wiki/KHz

OL oUXVOTNTEG AVTAXNONG UIopouV va sKrLuneouv geUKOAL xpnmuonouuvraq TO oxn Ha TNG eLKovaq 4.1.H
SLopunkng 5Laoracn ng KOLAornraq 2na ooutal pe 40Mm kat n avuoroom ouxvomra QVTAXNONG UIMOPEL va
EKTLuI’]GEL UTIO TN oUVONKN OTL N TtepLPEPELA TNG YNG Elval {on He TO UAKOG KUUOTOG. AyvowvTag Tn odalplkotnta
EXOULE:

omnou c=3*10"8 m/s elvaL n taxurnta TOoU dWTOG Kal v=1,2 KA eivat o aplBuog aviixnong. To EVKOLpGLO Ulonq ™mg
KOWAOTNTAG €lval TTOAU umporepo h/a 1072 KolL OL OXETLKEG GUXVOTNTEG BpLoKovrou He pia napopola anaitnon ot
TO Lovoodalplko U og eival (00 pe €va akEpalo TTOANATAGGCLO TOU HLOOU UKOUG KUUOTOG.

BAémoupe 6tL dU0 OelpEg ouxvorr]twv avrr]xr]or]q UTIAPXOUV oty KOLAOtnra KOLL QVTLOTOLXOUV O€ SLaPOPETIKEC
KateuBUuvelg Stadoong Kuuarwv OL oUXVOTNTEC étad)epouv KaTa évav mopayovta tng taéng tov 100. H
ouvelodpopd Tou Schumann cuvioTatal 0To YEYOVOG OTL £€fyaye LOBNUATIKA TLG LOLOGUXVOTNTEG AUTOU TOU
KUMOTOSNYyoU o€ o oAU yevikn popdn. Aappavovtag kot tn odalplkn yewpeTpia umoyn, AapBAVOULE TIG
OUXVOTNTEG GUVTOVLOUOU:

A.P. Nickolaenko, M. Hayakawa, Resonances in the Earth-lonosphere Cavity (2002), Kluwer Academic Publishers,
oeh 3-4

Schumann, W.0., Uber die strahlungslosen Eigenschwingungen einer leitenden
Kugel, die von einer Luftschicht und einer lonospharenhtille umgeben ist, Z.
Naturforsch. 7a, 149, (1952)
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Main lightning centers




