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Isolated substorms

1. The time 1nterval between two consecutive substorms
should be at least 3 hours.

2. The minimum value of the AL variation should be more
than -1500 nT.

3. The substorm should have duration less than 3 hours.

4. The time of the end of substorm corresponds to the
instance for which the absolute value of AL index 1s less than
0.2 of the absolute value of the AL index minimum.

The list of 163 isolated substorms of different intensity,
published in http://pgia.ru.lang.en.data/



Mean levels of interplanetary medium parameters and magnetic activity indexes during
substorms of (a) low (|AL|< 300 nT) and (b) large (|AL|> 600 nT) intensity.
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Mean levels of interplanetary medium parameters and magnetic activity indexes during
substorms of (a) low (|AL|< 300 nT) and (b) large (|AL|> 600 nT) intensity.
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Average values of the solar wind parameters and indexes of
geomagnetic activity versus of the substorm intensity.
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The averaging 1s done over 1 (curve 1), two (curve 2), and three (curve 3)
hours before the substorm onset.



Relation between the solar wind velocity (a), plasma
number density (b) and dynamic pressure (c¢), and
the IMF Bz component
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The averaging 1s done one hour before the substorm onset.
Solid lines represent the best linear fit.



MHTEHCHBHOCTD H30JIHPOBAHHBIX ¢yOOYph HAWITYUIITUM

00pa3oM KoppesHpyeT He ¢ rookHOH kommoHneHTon MMIL, a ¢
aJicKTpuYccKuM moyieMm Kana-JIu:

EKL: VBT'SIIH2(6/2) [Kan and Lee, 1979], raec
B, =(By*+Bz%){?,
O= arctg(By/Bz) - vacopou yroia MMII;

UM ¢ napametpom Herossa:

dd/dt = V¥ B2 sin®? (6/2) [Newell et al., 2007].



The values of £, and d®/df before the substorm expansive
phase as a function of the solar wind dynamic pressure
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Heavy lines represent the best linear fit.

Correlation coefficients: r= 0.81 and r=0.85

Correlation coefficients: r=0.23 and r=0.21 for the year 2000,
Correlation coefficients: r=0.49 and r=0.36 for the year 2007,
for E .. v d@/dt, respectively



SAKJIFOYEHWE

[TomyueHHBIE pe3yIbTATH JalOT OCHOBAHME [10JIaraTh, UYTo
KOMUYECTBEHHBIE XapaKTePUCTUKHU TIJIa3Mbl COTHEUHOTO BeTpa elnlé
10 HauaJa a3kl 3apokIeHUA cy00ypH co3/1at0T B MaruuTocdepe
3eMIIA TaKoe KBasMpPaBHOBECHOE COCTOAHHE, KOTOPOE B
3HAUUTENBLHON Mepe ONpeJiendeT MHTEHCUBHOCTE TeHEPUPYEMOTO
BIIOCJIEICTBUM MarHUTocpepHOro Bo3MylleHuA. bolee Toro, B
pE3YILTaTE MPOIECCOB, COMYTCTRBYIONUX YBEIUIHBAIOIEMY CA
TMHAMIYECKOMY JaBJISCHUIO COJTHEUHOr'O BETpa, B MaruuTocdepe
3emmu OyAyT GOpPMUAPOBATHLCA YCIOBHA Bee oJiee 3aTpPyaHANIIHE
reHepaiivw cyooypb. Takum oOpazom, YeM DoJIbIIe
AUHAMHYECKO€e TaBJIeHHE COTHEYHOTr 0 BeTpa, TeM OOMbIIe ero
SHEPTUHU JOIKHO OBITH IIEPEKAUEHO B MarHuTochepy 3eMIu B
nmepros dasml 3apoxaeHnd A7 reHepalun cyooypu.
BriocnencTBuM 3Ta 3HEPTrUd OyAeT BHIASIATECA B IIepuo/] a3kl
pazBuTHa cyO0OypH, co3aBad Bce DoJiee MHHTEHCHBHBIE
MArHUTHbIE OYXTbI.



[on pressure and magnetic field in the magnetosphere and
1onosphere versus solar wind dynamic pressure
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Electron energy flux (a), the intensity of 391.4 nm (b) and LBH-
long bands (¢) in poleward and equatorward parts of the auroral
oval versus the solar wind number density
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Pre-midnight sector (21:00-24:00 MLT); IMF B >0
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