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BBEAEHUE

B paboTte paccmaTpumBatoTCA HOBble CBEAEHMA O CTPYKTYpMpoBaHHbIx KHY nanyyeHmax 3a npegenamu nnasmocdepbl, cogeprkalimecs B
AAHHbIX HabnoAeHMN, BbIMNOJHEHHbIX HAa KOCMWYecKMx anmnapatax Van Allen probes. B6amsu anorea TpaekTopum OTMeEYaNUCH
KBa3Mnepmogmyeckme nocienoBaTe/ibHOCTU BCM/IECKOB 3/IEKTPOMArHUTHBIX M3/lY4EHUIM Ha YacToTax HUKe 2 Ky ¢ nepuogom rnyboKom
MOAYNALUN MHTEHCUBHOCTM NopaaKka 60-150 c. Mopdonormyeckm otaenbHbI BCNAECK U3nyYeHnn nogobeH ¢parmeHTy usnyyeHmin QP 2.
PaccmaTpuBaemble NOC/AeA0BATE/IbHOCTM BCMAECKOB MOFYT MMETb Pa3HYH BPEMEHHYHO CTPYKTYpY. Bo-nepBbiX, OHWU MOTryT ObiTb YETKO
nepuoguyeckmumu. Bo-BTOpbIX, B HUX MOryT MNEPUOANYECKM YepeaoBaTbCA WMMMY/IbCbl PA3HOM MHTEHCUMBHOCTU. B-TpeTbux,
nocsneaoBaTeIbHOCTb MMMY/IbCOB MOXKET bObITb C/ly4aiHOW. Bo3byKaeHMe paccmaTpuBaeMblX LIYMOBbIX MO CBOEN MPUPOAE U3YYEHUN,
BEPOATHO, NPOUCXOAMUT MPU PA3BUTUN LUKNOTPOHHOM HEYCTOMUYMBOCTM B 06/1aKax OTOPBABLUEMCA Ma3Mbl, KOTOPble CyLLECTBYHOT 3a
npegenamm nnasmocdepbl NOCAE CUAbHBLIX MArHUTHbIX BO3MYLLEHMA. MHOrne CBOMCTBA M31y4YeHUN OOBACHAET TeopUA NAA3MEHHOTO
MarHutTocpepHoro masepa, AOMNYyCKaloWaa CyLLeCTBOBAHMA aBTOKO/ebaTenbHOro npouecca reHepauum usnyydeHuit, obycnoBnaeHHOro
MoAyNAuMeENn aHM30TPONMN GYHKLMKU pacnpeneneHns 3HEPruvHbIX 3/1eKTPOHOB. Teopua 0b6bACHAET HOBble pe3ynbTaTbl HabAOAEHWUN
KBa3nnNepmoamn4eCcknx Usny4yeHui ¢ 6onee CNOXKHOM BPEMEHHOM CTPYKTYPOM NPU HANMYMK NEePUOANYECKOrO BHELIHEro BO34AENCTBMA Ha
AVHAMUKY NNA3MEHHOro MarHMTochepHoro masepa. Bo Bcex paccMOTpeHHbIX cayyasax Obl1o NpoBepeHO Mo AaHHbIM MarHeTomeTpa
KOCMMYECKOro annapata OTCYTCTBME MNPU3HAKOB FeOMArHUTHbIX MyabCauui C Nepuogamu, CPaBHMMbIMW C Nepuogamu MNOBTOPEHUA
CneKkTpanbHbiXx GopM Ha cnekTporpammax KHY msnyyeHuin. MogenbHblie pacyeTbl NOKa3a/iv, YTO aKyCTUKO-TPaBUTALMOHHbIE BOJIHbI B
noHocdepe B OCHOBAHUM TPYOKM MaArHUTHOro nonsa ¢ obnakom oTopBaBWENCA NAasmbl MoryT obecneunto GopmupoBaHMe

PACCMOTPEHHbIX U3TYYEHUN CO CIOKHOM BPEMEHHOW AUHAMMUKOMN.



OAHHbIE HAB/TIOAEHUI

GEOS

Tixier, M., Cornilleau-Wehrlin, N. How are VLF quasi-periodic emissions controlled by harmonics of field
line oscillations? The results of a comparison between ground and GEOS satellites measurements, J.
Geophys. Res., 91, 6899-6919, 1986

Van Allen probe
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KBASUNEPUOOUYECKUE U3NTYHEHUA (QP 2)

RBSP-A/EMFISIS electron density

e
[=]

_ 35

NN W
(=D =]
L

vl

i — ) W T ’c“‘n'\ o ‘|

[
v

|

density (cm**-3
=
=]

wvi
mim

L B B R B B L B B B B BN B

12:20 12:30 12:40
2018-03-23

RBSPA/EMFISIS Sum of the autocorrelations of the search coil U, V and W axes.
300 ‘ ] T TR 10_6
_. 250
Z )
£ 150 108 3
3 g
g 100 1 0_9 T
(' 50 —
: 10-10
12:20 12:30 12:40
2018-03-23
1 1
0.8
x 0.6
E
('S
T 0.4
0.2
0 i
12:20 12:30 12:40
Mar 23, 2018

RBSPA/EMFISIS Absolute magnitude of magnetic field (Square root of the sum of the squa
500

zoo_lrlrlr[lllrlrlrl'llllrlrlrl'llrrl
12:30 12:40

S
(=Y,
o o

=
[=]
|

Magnitude (nT)
W oW b
w
=}

%]

v

(=]
|

12:20
2018-03-23

1

o m 9 au

%] w v A
1
;

Power Spectrum (dB)
iy
o

5]
-
5]

w
'y

0 0.005 0.01 0.015 0.02 0.025 0.03
Frequency (Hz)




NEPUOANYECKW YEPEAYIOLWMECA BCNECKU U3/TYYEHWIA
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BOJIEE C/IOXHbIE NOCNEAOBATE/IbHOCTU BCINJIECKOB

RBSPA/EMFISIS Sum of the autocorrelations of the search coil U, V and W axes.
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LUUKNOTPOHHAA HEYCTOUYUBOCTb S/IETPOHHbIX PAAUALUOHHbIX NOACOB 3A
NPEAENAMMU NNTIASMOCODPbLI
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LUKNOTPOHHAA HEYCTOUYUBOCTb S/IEKTPOHHbIX PAAUALUOHHbIX MOACOB 3A
NMPEOENAMU NNASMOCOPbLI
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KHY U3/TYYEHUA B OBZIAKAX NZIOTHOM NN1A3MbI
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KHY U3/TYYEHUA U3 OBJIAKOB NZIOTHOMU NNIA3MbI

lzlggraMEMFISIS Sum of the autocorrelations of the search coil U, V and W axes.
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YCPEAHEHHbIE KBASUTMHEUHbIE YPABHEHUA

(Bespalov P.A., Trakhtengerts V.Yu., 1980)

To analyze relatively slow (At > Tb ,Tgr) nonsteady processes in PMM we can use a self-consistent

system of quasilinear equations averaged over the oscillations of energetic particle (Tb is the period of
bounce oscillations) and waves (Tgr is the period of group propagation) between reflection points.

Under typical magnetospheric condition the spectrum of the electromagnetic waves is relatively narrow
and localized in a region of frequencies low in comparison with the gyrofrequency (® < (@y)- Then the
system of quasilinear equations is written as (

oF _©0 Dga—F —E+J, II K—dxdu E—VE.

ot ox OX T

Here F(t, X,V) is the distribution function, J (X,V) is the particles source power, T(V) is the time of

disappearance (due to collisions, for example), X = U, /U is the sine of the pitch angle at the center of the

magnetic trap, S(t) is the energy density of the waves, V = 2 | |Og R| /Tgr is the decrement. In these expression

D(x,0), K(X,0), and X

velocity space.

max (U) are known positive functions and XC is the boundary of the loss cone in



NPUYUHA BO3BYXOEHUNA QP 2 U3NYYEHUN

(Bespalov P.A., 1982)

The study of the stationary generation stability lead to the expressions

1/2

0 Koy aJ 1/2
Q= [ | K-~ dxdyv =(T1|)
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For certain angular dependence of the build up of the parameters oscillations is
possible. This is due to the anisotropy modulation of F(t,x,V).



HENUMHEUHAA U HEABTOHOMHASA TEOPETUYECKAA MOZAE/b

J - J = jlzl(x)+ jzzz(x)
F— 1 =N,(7)Z,(x)+ N,(z)Z,(x)

v=v (14 ucos(Qt)) = (1+ xcos(A7))

dN .
q : =_p125N1_77N1+11
T

dN .
q 2 =—p§8N2—7]N2+12
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HEKOTOPbDIE PE3Y/IbTATbl PACHETOB
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3AK/TIOMEHUE
Y MpuBeaeHbl NpUmepbl He CONPOBOXKAAILWMUXCA 3aMEeTHbIMU FTeOMAarHUTHbIMU
NyAbCaUUAMMU INEKTPOMArHUTHbIX KBasunepunoandeckux KHY nsnyuyeHunin 3a npegenamum
naasmocdepbl, B KOTOPbIX LUYMOBbIE BCM/IECKU NOBTOPAIOTCA ¢ nepuogamm 60-150 c.

¥ KBa3sunepuoguueckue usnydyeHusa c rnybokou mogynaument n10THOCTU 3HEPruun BOAH
MOryT 6bITb YETKO NEPUOANYECKUMMU, B HUX MOTYT Nepuogudecku YyepeaoBaTbCA BCNIECKU
Pa3HOI MHTEHCUBHOCTU U TaK}Ke OHU MOrYT UMeTb 60/1ee CI0XKHYI0 BPEMEHHYIO CTPYKTYpY.

¥ 060CHOBAHO NpeanosioXKeHue o0 BO3byKAeHUU KBasunepnoanuyeckmux n3iydyeHui 3a
npeaenamu naasmocdepbl B 061aKkax otopsaBLUEUCA N1A3Mbl.

Y Teopua MMM, yuurtbiBalow,aa moaynaumio aHusotponmuu GyHKUUU pacnpegeneHusn
SHEPrnYHbIX 3/1IEKTPOHOB 06BACHAET OCHOBHbIE CBOUCTBA KBAa3MNepmoanvyecknx usaydyeHuin.

¥ BpeMeHHYI0 CTPYKTYPY KBasunepuoguyecknx nsnyyeHuin MoxHo o6vACHUTb, npeanonaras
4YTO KO3PPULMEHT OTPAXKEHUA INEKTPOMArHUTHbIX BOJIH OT MOHOChEpPbI CBEPXY UCNbITbIBAET
nepuoguyeckne usmeHeHus, o6ycnoBieHHble Ha/IMYMemM aKyCTUKO-TPaBUTaLLMOHHbIX
BO3MYLLEHUN Ha MOHOCEPHbDbIX BbICOTAX.

PaboTa BbinonHeHa npu noaaepxke PH® no npoekty Ne 22-22-00397.



	ВВЕДЕНИЕ

