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YcnoBuAa pe3oHaHca
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3axBaT U YCKOpPEHUe 3/1eKTPOHOB napansieNbHbiMu

BUCTNIEPHbBIMU BOJIHAMMU
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HabnoaeHusa suctnepHbiX BOSIH 60ablWION amnanTyAabl

Cattel et al. 2008 GRL
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Oco6eHHOCTU pacnpocTpaHEeHUA BUCT/IEPHbIX BOJTH
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CTaTUCTUKA YIrNoB pacnpocTpaHeHUa BUCTAEPHbIX BO/H

Ten years of Cluster statistics gives following distribution of number of waves (L<5)
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Mopgenb pacnpepeneHus 31eKTPUUYEcKoro rnoas BoJH
BA0/1b CU10BbIX IMHUA MarHUTHOro nons

Cattel et al. 2008 GRL
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YpaBHeHMA ABUXKEHUA INNeKTPOHA

—————————————————————————————————————————————————————————————————————————————————————————————————————————————

effective variation of wave-amplitude along the field | z
line is taken by approximation of Cluster data b= o + /;1.” (2Vd2' + ko — wt
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3axBaT U YCKOpeHue yactumy

YckopeHue B
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ConoctrasneHue 3¢ PeKTMBHOCTU YCKOPEHUA
(L=4.5, E;;,=100 mV/m)

Ha pucyHkax nokasaH MakCumarnbHO BO3MOXHbIM HAabop aHeprnn 3a oauH 3axsaT Kak
doyHKLMA HaYaribHOM SHEPrMmn N HavanbHOro NUTY-yrna. [JlaHHble nokasaHbl 4nga aByx
pe3oHaHcoB. [opn3oHTanbHasa JIMHUA NOKa3biBaeT YaCcTULbl C HaYaribHbIMU
3Hepruamu ~100 k3B.
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ConocraBneHue CKa4yKoB NUTY-YIrna

Cyclotron resonance
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ConocraBneHue BepOATHOCTEN 3aXBaTa

Mpn 3aAaHHbIX HAYanbHbIX MNUTY-YI/IE U 3HEPrMK BepoAaATHOCTb 3axBaTa II<1 moxket
ObITb OnpeaeneHa, Kak OTHOLLIEHME YACTUL, 3aXBaYE€HHbIX NPU NEPBOM NMPOXOXKAEHUN
yepes pe3oHaHC, K obuemy 4Yncny

BeposaTHOCTb 3axBaTta ang JlaHgay-

YyacTuy, npoweawunx yepes pe3oHaHcC. pe3oHaHca nNpu HavYanbHom aHeprun ~100 kaB
22 407E =50 mv/m

ConocTaBrneHne BeposiTHOCTEN 3axBaTa B 2301 =45
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Pe30HaHC Ang vYactuu, HabmpatoLmx _8 .
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BbiBOADbI:

 Habnwopgaemble amnanTyabl CUAbHO HAaK/IOHHbIX BUCTNEPHbIX
BOJIH A0OCTATOYHO bonbline, 4Tobbl 0bEcnevynTb ycnoBusa
HENIMHEMHOTIO YCKOPEHUA 3/IEKTPOHOB 33 CYET 3axBaTa B
JTaHAay- 1 B UMKIOTPOHHbIN PE30HAHCHI.

* [lpwn 3axBaTe B pe30oHaHC JlaHAay YacTunua ABUXKETCA BMecCTe C
BONHOWU. KaK cneacteue, apPpeKTbl KOHEYHOCTU pa3mepa
BOJIHOBOrO NaKeTa He CTO/1b CYLWeCTBEHHbI 419 YCKOPeHUA

e O6nacTb 3HAYEHMIN HaYaNbHbIX SHEPTUIA U NUTY-YINOB ANA
3NEKTPOHOB, KOTOPble MOTYT ObITb 3aXBayY€Hbl B PE30HAHC
Nanpay, cywectBeHHo 6onblie 061acTH, COOTBETCTBYIOLLLEM
LIMKIOTPOHHOMY PEe30HaHCYy.

CooTHOWEHUe BepoATHOCTEN 3axBaTa B JlaHAAy pPe30HAaHC U B
LUUKNOTPOHHbIX pPEe30HaHC YKa3blBaeT Ha TO, 4YTO ANA
BUCT/IEPHbIX BOJIH, pPacnpocTpaHAloWMXca nog 6onbwum
YIIOM K BHEWHeMy MarHUTHomy nonto, JlaHaay-pe3oHaHC
6onee appeKkTnBEH ANA YCKOPEHUA 3NeKTPOHOB!



Landau resonance: equations

Hamiltonian equations do not contain any

dependence on gyrophase 0. Thus, magnetic Coefficients A and B depends

moment |, is conserved!

H =7 — ¢up(z)sin ¢,

y= /14 P2+ 2Ub(z)

—

b= ¢y + Jk( )d’7 — L.
Expansion in the
G vicinity of resonance

( (}'/kH)(';'B — —A + Bcos ¢
)

) A== (o’ (K k) + Lrb)

B ZBkHM()
Y = fR\/l + 21, yb(z).

only on latitude A!
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Cyclotron resonance: equations

H =y — cuy(z)sing,

)= \/1+p? +2Lb(2), /

Expansion in the

G vicinity of resonance

(‘,‘/kn)f/} = —A + Bcos ¢,
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v =7\ 1 + 2L 7b(2).

Magnetic moment I, evolves along
the resonant trajectory!

B=7

i

= J R

Evolution of magnetic moment due to
explicit dependence on gyrophase 6

[, = ¢uycos ¢

Coefficients A and B depends
on two variables: latitude A and |I,.

The resonance trajectory in the
(z,p,) space is not line (like for
Landau resonance, p,=p,.s). but
IS some curve:

P, =(a)7/—}(b(2))/k”(2)

y = \/1+ p; + 21, b(z)
Ix — Ix,res(pz’z)
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