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ANHAMO ®APALOEA U JUHAMO BEWBEJA B KUHETUKE PA3JIETA
FrOPAYEUN BECCTOJIKHOBUTEJIbHOMU MNJNIA3MbI
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MHecmumym npuknadHou ¢pusuku PAH,
HuxHut Hoszopod, POCCUA



Kocmuueckas (Makpo) n nasepHasi (MUKpo) ropsiyaa 6eccTosfiIkKHOBUTENbHaA Nna3mbl
pa3neToB, pacwumpeHun, notokos. 3D , 2D , 1D TC — MHAYKUNOHHbIE TOKOBbIE CUCTEMbI
BOSIN3M rpaHnL C “anepTtypon”, Ha KOTOpPOM 3aaHO MarHUTHoOe none unu
HaMarHM4YeHHOCTb.

e [lnamarHuTH. (CMMM. 1 aCUMMETPUSA pasfieTa) MUKPO U MakKpo

e OOnacTtb gunonusaunum nu MarHUTHOIro NepecoeanHeEHNs Makpo
N MUKPO (acUMMETpPUs pasneTa)




Metoabl B UMD PAH: 2D-PIC, akcn. «KpoTt» - «[lepn» n
aHanuTUKa.
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Figure 1. Structure of the longitudinal, B., and transverse, B. = (B*+B,%)'", magnetic fields in Tesla (upper left and ded in a strong external magnetic field, orientated along x. Because of

right) as well as the effective temperatures T, and T in eV (lower left and right) at ¢ = 3.6 ps after the start of the
injection of hot electrons (which lasted for 2 ps) from the target surface into the background plasma with an
inhomogeneity scale L = 32 um at an injection ratio no’/Ny = 0.03 of the densities of hot and background electrons for a

the magnctic field line (i.c. along x)
ngressively morphs into a ‘pancake’, as depicted.

- 0

semicylindrical form of the hot-electron spot elongated along the surface of the plasma boundary where the cylindrical 1= :
axis z is lying.



Tokn ®dyko —MHAYKLUUOHHaA Moaa B nnasme. [inHamo ®dapanes u
AnHamo Benbensa B ropsiuen kmHetuke. Cuna Amnepa +
AnamMarHuTHoe yaepkaHue U napaMmarHMTHoe BbiTarikuBaHue nrasmbl
B ropsiyen KmHeTuke. lNapameTp nx cootHoweHus G.

e [eHepaTop TOoKa Papaged Ha acCUMMETPUK: CTaTop, POTOP, AKOPb, KOSEKTOop,
LLIeTKWU, MarHUTHOE MNoJie Ha rpaHnuax , noctynareribHOe U BpallaTenbHoe
ABuxXeHne metanna — pamkn. TC orpaHnyeHa pamkomu!
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JlamunHapHoe aAuHamo B anekTpoHHou MI'l 6e3 auccunauuum n Het
MarHUTHOU NPOHULLAEMOCTH, a
B ropsiyen (puanyeckom KMHEeTUKe gaeTt u aMccunaumuio-Tok
NPOBOAUMOCTb U MarHUTHYHO NMPOHULLAEMOCTb- TOK HAMarHU4YNBaHUA
—rmbpuag acuMmMeTpUn N aHN3O0TPONUN?
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«Henpumenumocmu ' [] kK kakum-
Jlubo peasnibHbIM cumyauyusim
CywecmeeHHO YCJIOXHSIem XU3Hb
uccriedosamersisim.

KuHemuky Odaxke npu
6eccmosikHosumMesIbHOM
npubnuxeHuu pewamsb 8ecbMa
mpyO0dHo». K.B.Yyk6ap



PasneT nna3mbl OTHOCUTESNLHO rpaHuy unm o6vemos ¢ 1D-3D nctoyHnkamm
TOKa -HAMarHU4YeHHOCTAMM UIN 3TO XKe - ABUXKEeHUe rpaHuulbl OTHOCUTESIbLHO
nna3smMmbl C TOKOM Ha anepTtype. BbIHyXXAeHHble aHaNnMTU4YeCKue peLueHns u
nepexoaHble peLeHUs YCTaHOBIIEHUA CTPYKTYP .

r = k‘l[r,:,,.ﬁf, Tdisp )— MaclTabel CTPYKTYP

Ty — aneprTypa >>@

X — PaCCTOAHHE 00 HCTOYHHRKA
G,>>1 G,~1 G,<<1

Tqisp — MAaclITaObl JUCTIEPCHH



[oe sHTponunHasa moAa B KnHeTuke. Electromagnetic dissipation of the hot collisionless plasmais
located on the “cold” ideal (no dissipation) dispersion curves? Plasma resonances are on frequencies
where squared refractive index is infinite (with + and -). We get transparent (overcritical with +) and
nontransparent (subcritical with —“dark”) e.m. processes. Reconnection e.m. fields are in the subcritical
regime and are located in the resonances, inside plasma absorption (e.m. dissipation as acceleration
of electrons) line which is studied via Vlasov kinetics (hot plasma PDF) . We obtain magnetic
reconnection in the zero resonance Cherenkov and cyclotron (or hybrid) lines. We get “new” plasma
e.m. dispersion scales and “new” dimensionless parameters. Radiation from and penetration into

magnetic reconnection band by e.m. wave provided by energetic electron “beam”.
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[vcnepcnorHbie mactitabol ropssyen 6eccTonkHoBuTeNnbHOM nnasmbl: MM,
anekTpoHHoe MI'[] u KMHeTUYeCKUe, XapakTepusyemble PyHKLNAMU

pacnpepenenunsa yactuy, (PPY=PDF=VDF) no ckopoCTAM: aHU3OTpPONnA "
acummeTpua (LSK?).
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“Thin” (anomalous skin ) and “thick” (magnetic Debye) scales for
LSK modeling (KpynHomacLwiTabHas KnHeTMKa He3aMarHU4eHHOM

nnasmbi) ., >>Is,om (k,r, >>1)
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WMneaaHCHbLIW AaTYUK Mo n3mepeHuto G.U3BeCTHbI aneKTpuUyeckmne 3oHaAbI (MoHononu) u
BMOpaTopbl (aunonu). BonbT-amnepHble xapaktepucTuku C 30HAA.

MarHuTHasa paMka Kak TpaHd)opMaTop UMM reHepaTop NOCTOSAAHHOIO TOKa (KMHEeTUYeCKUM
aHanor MI'[] reHepaTopa), BTOpu4yHasi OOMOTKa U Harpy3ka KOTOpPOro nriasmMeHHbIN NOTOK.
N3mepsaa «conpoTUBneHue usnyyeHmss R 1 ee MHOYKTUBHOCTb L» Mbl U3Mepsiem

6e3pa3mepHbie NapameTpbl Nfia3Mbl — paMKa MarHUTHbIW 30HA,.
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Z-onucaHune-UMIMEOAHC.The integral description by the RCL elements (provided by the 3D kinetic
solutions for magnetic dipole component here) and by “triode” tube element of the hot plasma dynamic
expansion (flow) under action from the ambipolar and quasiatationary electromagnetic fields. There
are three governing dimensionless e.m. parameters plus kinetic magnetic Reynolds number.
Asymmetric transformer by second loops and by core illustrates plasma flow, the first loop is a coil
providing dipole and toroidal magnetizations (laser target or magnetoactive region) . The “grid” circuit
models magnetic field action on flow. The “anode” circuit models ambipolar plasma expansion from the
“cathode” (laser target) to the virtual “anode”. The triode has “magnetron” key type “Volt/Ampere”

characteristic where magnetic “grid” provides integral Ampere force drag action.
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BbiBOObI

Kocmunyeckaa (Makpo) n nasepHasi (MMKpo) ropsadasi 6eccTofikHOBUTENbHas
nriasmMbl pasneToB OT rpanuy, popmupyeT TC — MHOYKUMOHHbIE TOKOBbIE
CUCTEMDI.

[TapameTpbl acMMMETPUU U aHM30Tponun anekTpoHHon ®PY onpegensatotca
pasHbiM1n MOMeHTamu PDF nnasmbi.

[Mpn dbopMmnpoBaHUM CTPYKTYP BO3AEUCTBYIOT MTMOPUAHO Yepes «ANHaAMO
dapagesa» n «auHamo Benbens».

CooTHoweHne «anHamo Papages» n «gmHamo Benbensa» npu onmcaHum
BO30YyXaeHnsa NHOYKUMOHHLIX TC onpegensieTcs ynpasnsowmMm napameTpom
9IEKTPOMarHMTHOM 4OOPOTHOCTM.

B cnyTHUKOBLIX 1 fla3epHbIX AMarHOCTUKax, a Takke npn obpaboTke
yYncrneHHbix gaHHbix PIC mogenuposanus KMK cTpykTyp Heobxoanumo
«U3MEPATb» MOAYSb N 3HAK «yrnpaBnsaLero» napamMmeTpa a51eKTpoOMarHMTHOM
nobpoTtHocTn G ans onpegeneHnsa reometTpum n nepectpoek TC.



MarHuTocdepa- «BONTHOBOW» NakKeT U3 KBa3MNpPoOosibHbIX U KBasunonep4Hbix M
WHAYKLMOHHbIX U BONTHOBbIX BO3MYyLleHUI. [luccunaTMBHble «XXBOCT U MarHutonaysay,
Kak adpheKkTbl NPoCTPaHCTBEHHOW AUCNEepPCUn B ropsaUYmMx NoToKax
6eCCTONKHOBUTESIbHOIO COJIHEYHOro BeTpa ¢ 3agaHHon ®PY
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Pypbe obpa3bl yCTaHOBUBLLMXCA NOJien B 3agade pasneTa.
Uucnurtenb onpeaenseTcs KOHKPeTHbIM UCTOYHUKOM Ha anepType.
3HaMmeHaTenb obpasoBaH craraeMbiMU, OTBEeYarLWMMN 3a AUHAMO
dPapapnes — pe3amcTtuBHasa KomnoHeHta B TC n guHamo Benbensa -TC
HamMarHN4eHHOCTM.
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rmopuaHble macwTabbl CTPYKTYP,
+ 00pasoBaHHbIX yXXe 13 ABYX CKMHOBbIX
MacLuTabos.



e Pasnet nnasmbl OT rpaHnL, — aCUMMETPUS — NOCTynaTelNibHOe ABWXEHUE U
nanee goopMmupoBaHne aHmsoTponun(?). Yto nepBruyHO?

['paHuubl — cdhepa, UMNMHAP, NNOCKOCTb-NTanHep. YCrnoBus Ha YacTuubl.

MarHuTHble NONA Ha rpaHuLe «anepTypa = MarHUTOakTUBHAA obnactb=
nasepHoe nATHO. OKpy»KeHbl NIa3aMON KOHEYHbIX NN DECKOHEYHbIX pa3MepoB.

Mwukpo- nasepHas nnasma, Makpo- kocMuyeckada nnasma.

«MarHntHoe guHamo» — popmmpoBaHne TOKOBbLIX CTPYKTYp (TC)
WHOYKUMOHHOIO TOKa. « QHTPONUMHAsS BONMHa» — MoAa MHOYKUMOHHOIO ToKa
dyko.

OuHamo (namuHapHoe) Papages -1833 — mHAyKUuMoHHbIe TC B MeTannax.
ONEKTpMUYECcKMe MalluHbl — reHepaTopbl U 3anNeKTpoaBuraTenu.

Ml lNna3sma - MI'1 reHepaTop 1 ABUratesb - aCUMMETPUS — NOCTynaTesfibHoe
OBWXeHWe nnasmbl.

e [opsiyas cnabosamarHndyeHHasa 6ecctonkHoBuTeNbHas nnasma. Cneunduvka
PDF (acummeTtpus + aHnsotponus). ['oe guHamo?

e MarnutHoe guHamo ®apages (1833) -acummeTpusa, MarHUTHOE AMHAMO
Benbens (1959) -aHnsotponuda(?). [Ae aTo B ypaBHEHMAX Bnacosa un
Makcsenna?



CBopa 6e3pa3MepHbIX U3 pa3MepPHbIX 3NIEKTPOMArHUTHbIX
napameTpoB cBOoMUCTB notoka u3 MIN' u ns kKmnHetTn4yeckoro
paccMoTpeHus, cBfizaHHble ¢ hopmon PPY

C>XmMaemMoCTb NMOTOKa NO OTHOLLUEHUIO K BONTHOBbLIM
npodoJyibHbIM BO3MYLLEHNAM — HUCITIO Maxa M

[TOTOK MO OTHOLUEHUIO K NONEepeYHbIM
HepacnpocTpaHsawmmea (OM) nonam nposoasaLLMN MeTans
nnu gnamarHetnk? M dmncno G,,, onpegensetca opmon ®PY
F(V').

3aMarHM4yeHHOCTb: 00600uLeHMe M Ha MarHNTO3BYKOBOE YMCII0
Maxa My

3amMarHM4eHHOCTb: BO3HUKAET 3.M. Yncno AnbeeHa M, 1
aneKkTpoMarHuTHasa anbBeHOBCKas BOnHa

3amarHn4eHHocCTb 1 0606LweHne guccunatmeHoro G,, Ha
anccunaTtueHoe yuncno 'g=G/M, npun n3y4yeHmn npoLeccos B
NMUHNAX



	ДИНАМО ФАРАДЕЯ И ДИНАМО ВЕЙБЕЛЯ В КИНЕТИКЕ РАЗЛЕТА ГОРЯЧЕЙ БЕССТОЛКНОВИТЕЛЬНОЙ ПЛАЗМЫ���
	Космическая (Макро) и лазерная (микро)  горячая  бесстолкновительная плазмы разлетов, расширений, потоков. 3D , 2D , 1D  ТС – индукционные токовые системы вблизи границ   c “апертурой”, на которой задано магнитное поле или намагниченность. �
	Методы в ИПФ РАН: 2D-PIC, эксп. «Крот» - «Перл» и аналитика.
	Токи Фуко –индукционная мода в плазме. Динамо Фарадея и динамо Вейбеля в горячей кинетике.   Сила Ампера + диамагнитное удержание и парамагнитное выталкивание плазмы в горячей кинетике.  Параметр их соотношения G.
	 Ламинарное динамо в электронной МГД  без диссипации и нет магнитной проницаемости, а �в горячей физической кинетике дает и диссипацию-ток проводимость и магнитную проницаемость- ток намагничивания –гибрид асимметрии и анизотропии?
	Слайд номер 6
	Разлет плазмы относительно границ или объемов с 1D-3D источниками тока -намагниченностями или это же - движение границы относительно плазмы с током на апертуре. Вынужденные аналитические решения и переходные решения установления структур . 
	Где энтропийная мода в кинетике. Еlectromagnetic dissipation of the hot collisionless plasma is located on the “cold” ideal (no dissipation) dispersion curves? Plasma resonances are on frequencies where squared refractive index is infinite (with + and -). We get transparent (overcritical with +) and nontransparent (subcritical with – “dark”) e.m. processes. Reconnection e.m. fields are in the subcritical regime and  are located in  the resonances, inside  plasma absorption (e.m. dissipation   as acceleration of electrons) line which is studied via Vlasov kinetics (hot plasma PDF) . We obtain magnetic  reconnection in the zero resonance Cherenkov and cyclotron (or hybrid)  lines. We  get “new” plasma e.m. dispersion scales and “new” dimensionless parameters. Radiation from  and penetration into magnetic reconnection band by e.m. wave provided by energetic electron “beam”.  
	Дисперсионные масштабы горячей бесстолкновительной плазмы:  МГД, электронное МГД и кинетические, характеризуемые функциями распределения частиц  (ФРЧ=PDF=VDF) по скоростям: анизотропия и асимметрия (LSK?).�
	“Thin” (anomalous skin ) and “thick” (magnetic Debye) scales for LSK modeling (Крупномасштабная кинетика незамагниченной плазмы)    
	Импедансный датчик по измерению G.Известны электрические зонды (монополи) и вибраторы (диполи). Вольт-амперные   характеристики  C зонда. �Магнитная рамка  как транформатор или генератор постоянного тока (кинетический аналог МГД генератора), вторичная обмотка и нагрузка которого плазменный поток. Измеряя «сопротивление излучения R и  ее индуктивность L» мы измеряем безразмерные параметры плазмы – рамка магнитный зонд. 
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	Z-описание-ИМПЕДАНС.The integral description by the RCL elements (provided by the 3D kinetic solutions for magnetic dipole component here) and by “triode” tube element of the hot plasma dynamic expansion (flow) under  action from  the  ambipolar and quasiatationary electromagnetic fields. There are three governing dimensionless e.m. parameters plus kinetic magnetic Reynolds number. Asymmetric transformer by second loops and by core  illustrates plasma flow,  the first loop is a coil  providing  dipole and toroidal magnetizations (laser target or magnetoactive region) .  The “grid” circuit models magnetic field action on flow. The “anode” circuit models ambipolar plasma expansion from the “cathode” (laser target)  to the virtual “anode”. The triode has “magnetron” key type “Volt/Ampere” characteristic where magnetic “grid” provides integral Ampere force  drag action. 
	Выводы
	�Магнитосфера- «волновой» пакет из квазипродольных и квазипоперчных ЭМ индукционных и волновых возмущений. Диссипативные «хвост и  магнитопауза», как эффекты пространственной дисперсии в горячих потоках бесстолкновительного солнечного ветра с заданной ФРЧ
	Фурье образы установившихся полей в задаче разлета.  Числитель определяется конкретным источником на апертуре. Знаменатель образован  слагаемыми, отвечающими за динамо Фарадея – резистивная компонента в  ТС и динамо  Вейбеля  -ТС намагниченности.
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