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HenHaefiao-npefi~oBhle aeycTofi'liiBOCTII s Typ5yneHTHOfi 
nnasMe 

noK838H0
1 

'ITO Bb!COKO'l8CTOTH8SI ·Typ5yneHTHO.CTb nna3Mbl OK83b!B89T 
cymecTseaaoe eni!HHI!e aa cneKTP 11 pacKa'lKY (saTyxaa!!e) npett~oBhlX 
K:one6aHI!fi, CTa5Hnl!saui!H npett~osott a·eycTofi'liiBOCTII B03MOlKHa np11 5onbmllx 

rpaA119HT8X T9MnepaTypb!o 

llpenpHHT 06be~eHHoro HHCTHTYTa liAepHhiX HCCJJ.eAOBaHHit 
.zb'6Ha, '1969 

Krivorutsky E,N,, Makhan'kov V,G,, Tsytovich V,N, P9-4652 

Non-Linear-Drift Instabilities in Turbulent Plasma 

It has been shown that h,f. plasma turbulence effects essentially 
the spectrum and excitement (attenuation) of drift oscillations, It is pos­
sible. to stabilize the drift instability at large temperature gradi_i'mts, 
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/l 2/ 
1. 06hi'IHO Teopnsr apeH:IjloBhiX neycToii'IHBOCTefi ' ne y'IIIThiBaeT 

BnHSI!IIISI Bfu!COKO'I8CTOTHhiX nynbC8UHH H8 Cll9KTp II. paC,K8'IKy .r:tpefiljJOBhiX 

Kone6anni1:. BMecTe c TeM B 9KcnepnMeHTanb.IIhiX ycnoBIIsrx nna3Ma 'Iac,To 

SIBnSieTCSI Typ6yneHTHOH II B Hefi B036ylli.r:19Hhl pa3nii'IIIhi9 KOne6aimsr. il enb 

H8CTOSIIU9l! pa60Thl - o6p8TIITb BIIIIM8HII9 H8 TO, 'ITO ,1:18)1{9 npn Manofi: 

W · xl 
aMnnnTy,ne Bh\COKO'I8CTOTIIbiX nynbC8UliH 'f << 1 B03MO)I{!IO KOpen-

U 0 e . 
noe H3Menenne cneKTpa .npefiljloBhix Kone6annfi. Orpann'IHMcsr BalliHhiM .nn~ 

llpiinOlli9Hl!H cny'IaeM, KO~A8. 9n9KTpO!Ihl nna3Mhl 38M8I'Hl!'I9Hhl l! Olll!Cb!Ba­

/3/ 
IOTCSI .npefi:ljJOBhiM npn6nl!lli9HII9M 

. ac 
v Jl___+~E ___i!_+~'E ~=0 . 
. z a z . m z a v H. 0 y a X 

Z· 

(1) -·--- + 
at 

C'InT.aeM BhiCOKO'I8CTOTHhie n HH3KO'I8CTOTHhie Kone6annsr noTenunanb-

. HhiMH. PaccMoTpnM annimne pa3BHToi1: Typ6yneHTHOCTH na 'IaCToTax 

3 k 
2

v 
2 

I Te 
W 0 e + --....:..---=--

2 w 0 ~ 
( ,2; - nanpaanenne H·• 

0 ) w 
He 

>> w ' 
Oe 

na • 

cneKTp .npefi:dmBhix Kone6a.Hnfi. By.neM .c'IHT8Tb oTcyTCTBYJOIUHMl! 'I8CTHUhi, . · 

·x; ·w 
- 91!9pi'HSI 0 3aKn!O'I9HII8SI B BhiCOKO'I8CTOTllh!X KOne6annsrx, 

- TennoBaSI 9Heprnsr 'IaCTHUhi nna3Mhi. 
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- x/. 
pesoHaHCHbie c BbiCOKO:'J8CTOTHoil: Typ6yneHTHOCTbiO • Tor)la B KBasH-

. . 
nHHeil:HOM. npH6nHmeHHH B OJlliOpO,!lliOil: nnasMe '18CTHUbl He B38HMO)leiicTBYIOT 

C BblCOK0'18CTOTHOlf Typ6ylieHTHOCTbl()• 8TO SIBnSieTCSI 1 0JlH8K0 1 ,nHWb 

cneJlCTBHeM o6paweHHSI BHynb 
6
HHTerpana COyJlapeHHli:" '18CTHU H Typ-

6yneHTHbiX nynbcauHH:. HanHtJHe yKasaHHbiX a<jl<!JeKTHBHhiX coy.!lapeHHil: qac-

THU H nynbC8UHil: II e f MO)KeT npOSIBHTbCSI B pacnpOCTpaHeHHH HIIS-

. KO'I8C.TOTHbiX BOSMyweHHil: B nnasMe. EcnH '18CTOTa DOSMyweHHil: MHOI'O 

. M9HbWe II e f , TO JlHCnepCHOHHbie CBOHCTBa nnaSMbl MOI'yT KOp9HHblM 

o6pa30M HSMeHSITbCSio . 8TO BamHo JlnSI npo6neM YJlepmaHHSI nna3Mbi 1 ToKo 

COI'nliCHO cyweCTBYIOWHM npeJlCTaBneHHSIM HMeHHO p83BHTHIO HH3KO'I8CTOT­

HbiX Kone6aHHH npHllHCbiB810TCSI H80niOJl8eMbie SKcnepHM9HTanbHO s<jl<jleKTbl 

11r • 141 
aHOManbHOil: JlH<!J<jl!SHH nnas Mbl -. • C Jlpyi'Oif CTOpOllbi1 . H3B9CTHO 1 'ITO 

a<jl<jleKTHBHbie '18CTOTbl COyJlapeHHil: '18CTHU H -Typ6yneHTHblX nynbC8UHfi npH 

pasBHTO:fi BbiCOKO'IaCTOTHOii Typ6yneHTHOCTH MOI'YT 6biTb secbMa BbiCOI<HMH 

( npH6nHmaiOwH&fHcSI K w 0 e · npH W-> n 0 Te). T aKHM o6pasoM1 o~a3biBaeTCS! 

B03MO)I{HbiM HSMeHeHHe ,!lHcnepCHOHHbiX CBOHCTB nnaSMbl B WHpOKOM Jllf8ll8-
xx/ · 

SOlie '18CTOT .. 
2. B paMKax c,!lenaHllhiX JlonymeHHil: TeopHSI MO*eT 6hiTb nocTpoelia 

/8/ .. . • 
B o6weM BH.!le IT one E. H <jlyliKUHIO pacnpe.!lenelll!SI f pasno*HM o 

lla 
1

Typ6yneliTllbie (T) H perynSipHbie ( R) cocTaBnS!IOwHe, onpe.!lenns nepBbie 

~asellcTBOM < E T_ > = 0 , <. f T> = 0 , I'Jle < > - osuaqaeT ycpe.!l-

H9HHe ITO CT8TH'I9CKOMY 8HCaM6niOo 

x/ YtJeT aKcrroHeHuHanhHo Manoro tJHcna qacTHU 1 pesollaHCllbiX c Bbico...: 

KO'IllCT.OTHOH Typ6yneHTHOCTblO 1 He H3M9HSieT rronyqaeMb!X HHme. BbiBOJlOB1 

oTliOCSilliHXCH K ocHOBHOil: Macce qacTHU. 

xx/ · · · · 
Cne.!lyeT oTMeTHTh 1 · 'ITO BhiCOKoqacToTllaS! Typ6yneHTHOCTb1 llll.-

npHMep1 Bbi3B8liH8S! ny'IKOBOil:/5,6/ HnH KOllyCHoii:/7 I HeycToil:'IHBOCTSIMH 
. . . 

B ;peanbHbiX: 9KCITepHMeHT8nbHb!X ycnOBHSIX1 paSBHBaeTCS! 38 BpeMella 1 MHOI'O 

MeHbWHe xapaKTepHbiX BpeMeH paSBHTHS! ,!lpeil:<jJOBbiX lleyCTOil:tiHBOCTeil:.. ' 

· floaTOMy HHSKO'Iar TOTHb!e Jlpeil:<jJOBb!e Kone6aHHS! T8KOH m:ia3Mbl JlOnmHbl 

OITHCbiBaTbCS! C. y;IeTOM a<jl<jleKTOB J paCCMaTp.HB89MbiX B li8CTOS!Weil: pa60T~~ 

4 



ER 
PaccMoTpnM B03MymeHnSI, pacKna.nhiBaSI Bee BemitiiiHhi no 

Bo3MymenniO 6y.nyT no.nBepmeHhi TaKme Typ6yneHTHhie nynhcaunn, KOTopbie 

c.Y.anyT no.n .neficTBIIeM · .B03MymeHIISI neo.nnopo.nHhiMII n HecTaunoHapHhiMn. 
. . 

8TH a<jl<jleKThl nerKO · MoryT 6b!Tb 'YtiTeHhl TO'IHO 6e3 K8KliX-nn6o .nonon-

HIITenbHhiX npe.nnono:lKeH'nfi 06 OTHOIIIeHIIli 'l8CTOT li .Uni!H BOflH B03My!IleHIIli: 

K t{8CTOT8M li .Un1IH8M BOflH Typ6yneHTHhiX nynhC8Ulifio 8<jJ<jleKThl neo.n­
x/ 

HOpO.UHOCTli' nna3Mbl paCCMaTpliB8IOTCSI B paMK8X nOK8flhHOrO TIO.UXO.U8 
. . R .• 

"YpaBnenne .nnSI nnnefinofi no noniO 'B03MymeHIISI nonpaBKH of .K perynHp-
R 

HOM 'l8CTli · f O <jlyHKUliii pacnpe.neneHHSI MO:lKeT 6biTb nonytieHO B o6meM 

. BH.ne :KaK npn' w » ;., e f ", TaK u npn W « V · • nnSI .nanbHefiiiiero .UOCTa-
ef 

. "f R TO'IHO ncnonh30B8Th npn6nn:lKeHnoe ypaBHeHne .nnSI u 
R R 

~i ( w- k V ) o f R + _e _E_k_ ( k _a_f_:;o:.___ + _k_Y_ __a_f 0::.._. -

z z k mk z avz WH ax 
( 2) 

R .. 
)(-io nk D) ; onk=Jofkdv 

YpaBHeHHe (2) nonytieHO H3 TO'lHOro HHXerpanbHOro ypaBHeHHSI .nnSI' 

w k w ( nyTeM pa3nomennSI no ---, -- , -..,...-- k. - Bonnoaoe tiHCno 
WAll kl nO.Le 

BhiCOKOtiaCTOTHhiX nynhcaunfi, W = J nk 1 d k 1 ) • KpoMe Toro B ( 2), npocTo~ 

.Thl pa.nn; Typ6yneHTHOCTb C'lliTaeTCSI O.UHOMepnofi. 

Bbitincnenne. IIHTerpana coy.napennfi tiacTHU n Typ6ynenTHhiX nynhca­
:/9/ 

Ullll npOBO.UHTCSI liH:l!\9 .UBYMSI M9TO.U8MH 

~T .· ~ . 
• e. npe.nnonaraeTcSI, 'ITO .nnnnhi Bonn .npefi<pOBhiX Kone6annfi Mnoro 

MeHbiiie xapaKTepnoro pa3Mepa neo.nnopo.nnocTn n_na3Mhi n Bo3MymennSI 
pacnpocTp8HSIIOTCSI 38 BpeMSI liX napaCT8HHSI Hnli 38TYX8Hl!SI 118 paCCTOSIHHSI 
MeHbiiie pa3Mepa neo.nnopo.nnocTn mia3Mhi. 
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flepBblll 113 IICIIOnh3Y8Mhl?' MeTOJ.IDB, OCHOB8H l!a paano:lKeHJJll SIJlep 

ypaBHeHIIH1 OII.IIChiBa!O!IliiX OTKnOH9HIIe OT OCHOBHOI'O Typ6yneHTHOI'O COCTO­

SIHIISI 110 CT911,9HSIM Typ6yneHTHOI'O IIOnSI IICXOJlHOI'O Typ6yneUTHOI'O COCTOSI_; 

HIISI~ TaK K8K Ilpll 9TOM 6epeTCSI nlllllh llepBblll ttneH pa3nO:lK9HJJSI1 TO 

Y'IIIThiB810TCSI Typ6yneHTHbJe CTOnKHOB8HIISI C M8KCIIManhHb!M V e f 11 1 cne-

JlOBaTenbH01 MOI'YT paCCM8TpRB8T!'>CSI HR3KO'I8CTOTHb!9 B03MY!Il9H~SI C '18C­

TOT~MR·. OJ << V e f mcix, HO 6onhlll1IMII1 '19M cneJlyJO!Il8S1 1 ney'!T9.HH85I '18CTOT8 

Typ6ynenTHhiX CTOnKHOBenuil:, Kp11Tep1111 rrpiiMeHIIMOCTR Jlannoro IIOJlXOJla 

/9/ 
OK83b!B810TCSI T9CHO CBSI38HHhiMII C :a<Pi!JeKT8MII H9niiH9HHOI'O 113M9H9HIISI 

CBOt'IC.TB Bb!COK0'18CTOTHb!X nynhC8URllo 

Ecnrr :aljJijJeKThi nenHneil:noro CJlBRra BhiCOKoil: qacTOThi, nopHJlKa nrraKoil: 

qacTOThi rrccnenyeMoro B03MymeHRSI1 To cne)lyeT y'II!Th!BaTh :aToT nemmefi­

/9/ 
Hhlfi cnBrrr. B noKaaano,· 'ITO :aTo rrpiiBOJli!T K nepenopMnpoBKe ljJynK-

unn fpnna ( B, '!,) nnaaMonoB II aapSina '!aCTIIU, TaM :lKe paamiTa Me To-

JliiK8 1 1103BOnSIIOIII85I y'!eCTh STy nepenopMI!pOBKy nyTeM COCT8Bn9HI!SI 

IIHTerpanbHOI'O ypaBH9HIISI JlnSI·SIJlep IIHTerpanOB coynapeU!Ill '18CTIIU 

11 Typ6y:neHTHhiX nynhcaunfi. I1crronhaoBanne nm:meKTpnqecKofi nponHua-

9MOCTII1 H8llJl9HHOll llyTeM CYMMIIp.OB8HIISI pSIJlOB TeopHII B03MY!Il9Hllll 110 
:-·~ c; 

:aHep!'IIH Typ6yneHTHOCTII B SIJlpaX HHTerpana coynapeHHfi 'l8CTIIU II Typ-

6yneHTHb!X rrynhcauHti, rroa~onSieT nccnenoBaTh .HH3KO'!acToTHbie' Kone6a­

HIISI B o6naCTl! 1 !'Jle HenHH9llHbie :aljJijJeKTbl CJlBIII'8 BhiCOKOll '18CT0Tbl ne·na-
' . 

ipT rrepBblll MeTOJl HellpHMeHIIMb!M, 06a M9TOJl8 JlOIIOnliSIIOT -.Jlpyr Jlpyra, 

T,K. pemennSI I!HTerpanhnoro ypaBneHHSI MoryT 6biTh nerKo natineHhi · 

nHlllh B o6naCTH 1 B KOTOpOil: nepBblll M9TOJl ·He llpiii'OJl9H, 

ITpHBeJleM BHa'!ane peaynbT8Thi, nony'!eHHhie npH paano:lKeHHir SIJlpa 

nnTerpanoa coyJlapennti no neBo:::My menno My Typ6ynenTHoMy 

nenHe (2) YJl06Ho Jlpll 9TOM 38IIIIC8Th B BH)le: 

non10, YpaB-

E R R ·R R 

. ( k ) f R . e k ( k a f o k y a f 0 a )( . 8 nk k ::!l) a f 0 _.-
-t OJ- v 8 +--·- --+-· --)=--COJ-kzvz -tg -

0 
zv"" -av , 

z z k m k z av OJ ax av ' 
z H z 0 z 
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j' • 

rae g Bb!p8)1{89TCSI qepes aHeprmo Typ6yneHTHb!X nynocaunii. 

11 e 
2
k d k 1 _a_w 3k v 2 

g =- z J ; 
I Te (4) ·V = 

v 2 m 2 w w- k a k 
1 

k I g 
v w 

Te e 0 e z g 0 e 

Yls ( 2) nel'KO nonyqliTb Bb!p8)1{9Hli9 JlnSI JlliSneKTpnqeCKOH llpOHliU89MOCTli 

R(!) 

411e2 dvz (k afo 
2 

J z---~--
m l k w- k z v z . ·a v z 

a fR(!) 

0 ) 

ax 
( 5) 

2 - R(e) 

(e) l (1 VTegkz f dvz afo j 
{ = + + --=~---=~ -~-- ---

k 0
0 

w-kv 

411e 2 d afR(e) 
-----,-2 --'-. J V z ( kz __ o-- + 

.m k w-k v av z z e R( e) z z z 

a fa ) . 

3. ITpn k v « 
z T! 

w He dx 

W « k VT liM99M 
z e 

[1 + -:--
1
-- V-11-- (w- w' + w "_TJ ) ] 

2 
w 

Oe ( ) k z V Te 2 * * 2 
fe =1+----~-_;_--------------

k 

0TCIOJl8 npn 

[ 1 + g o + i v--11
--
2 

w =-· 
* 

g»l 

2 

w· )].k2v2 
k V T e 

z Te 

a ln n 0 

dx 

I 
( e) W 0 e 11 Wi!o T/ 

m£ =---iv- ---<--1). 
k • k 2 ·2 2 k z V Te 2 g V Te 

( 6) 

TaKnM o6pasoM, nnasMa cTaHOBliTCSI ycTofiqnBoii OTHocnTenbHD pacKaqKn 

6b!CTpOii JlpeiitlJoBOll BDnHhl ll.[lli T/ > 2 • Ecnn w « k v , TO 
z y 
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g»1 

rrpn: ) 

g 

1 
3 

. 1 

12 

2 

___ w~o.!:..e-JW ~ 
v2nT kl k2 

Te 0 e I 

2 

_k_ >> __ w_ ». 12 
v 2 

Te 

k
2 

n T 
I 0 e 

'ITO Ilpll oonblliliX Vph = W 
0 

e /k I 3ElB9JlOMO MO)K9T BbiiiOnHSITbCSI IIpn:· 

W x/ W 
-~....-- .« 1 • OrpaHn:'lenn:e na cBepxy cBsraaao c nenn:aeil:-

n· T n 0 Te 
.0 e · /9/ 

Hb!M,: CJlBIIrOM Bb!COKOii '18CTOTbl 0 Ha KOTOpb!H H8Kna!(b!B89TCSI Tp900B8Hll9 . 

max(w,kv )»lw -w 
g l· k 

I, {7) 

B03HliK89T B ·cBSI3li C 'lllCTli'IHOii KOMII9HC8UIIeii IIOnO)KliTSnhHO II OTpliU8T9libHO .. 
'laCTOTHhiX 'lacTeii B ( 4) ." B ycnoBn:srx g >> 1 

B.oneoann:ii w = w* g + J ..L g 2 w 2 + k 2 v 2 g 
2 4 -* z s 

H3M9HSI9TCSI H CII9KTp 

' nnsr Ob!CTpoii B9TBH 0 HM99M 

IIpH k V • « yg (t)* T,e, 
z s . • , 

w 
w » k z V Ti IIpll ,---;r » 

n 0 e 

»'12 k . 
· • y Tt 

nnsr M9Jln9HHOii 

9Ta BOnHa paCK8'1HB89TCSI,·H3 

. v 2 

1 << g « __!L_ 
y2 vg»vs 

2 2 
k z v s 

__ l_V_ » ~ ,B ycnoansrx, KOrJla 

n·aTe m1 

s 

3TO 03Hll'I89Tr 'ITO 

------------------~~-

v 
g 

npu TJ > 2 

IIM99M 

Mano unn 

x/YclioBne kz.v'T1 <<w << kzvg osna'laeT vg >.vT11 T~e.Jv~e>>vPhvT1 • 
flocnenusrsr aenn'lmra, OJlHaKo, TaK)Ke' MO)KST ObiTh aechMa Mnnoft, 
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w » 'k v z q ,, IIOSIBmiJOTCSI HOBbie I'H.llPOI::UI.IIBMH'IeCKIIe Henimefi.IIO-.llpeli-
3 k~ V~e W · 

¢oBbie .IIeycToti'III!\OCTII.· B aToM· cnyqae g=- -------II rrpii 
4 w2 noTe 

w» k z v s II g»1 rrony'IHM. 

1~iv3· 3 w* !/3 w ) l/ 3 ·• (8) W= k z vTJ ) ( 
2 4 kz V Te no T 

e 

w 
O.naaKo II3 g »1 cne.nyeT w* ) 2 » ( _ ___:::_ 

n 0 T e k z v Te 

Tpe6yeT: BeCbMa ManhiX 3.1I8'1eHIIH . --,---- 1 T,e, HeyCTOfi'IHBOCTb MO)KeT 
k z V Te 

p83B~B8TbCSI Ha . BeCbMa .ManhiX .lln:lf.IIBX BOn .II, TeM MeHbllliiXt 'I eM 6onbWe 

aeo.naopo.naocTb nnasMhi. CoaMecTaoe- Bbmonaemw aepaaencTB k z v s , 

k v «w«k·.YT 
z q z e 

kz VTe Vw* 

100 w 3/2 
Oe 

II (7) IIpiiBO.lliiT K 

fit 1/4 
v «v (-·-) , 

:Ph Te ffi 
e . 

'ITO YK83biBaeT Ha HeB03MO)KHOCTb paCK8'1KH O'leHb MBnhiX .llniiH BO~H, 

KOTOpbie MOI'YT 6b!Tb HeOIIBCHhiMH B rrpo6neMe y,oep)K8HIISI rrna3Mbi,. B TOM 

cnyqae, Korna pasno)Keane HHTerpana coy.napeanli qacTI!U II nynbcaunfi 

B pSI.ll IIO Typ6yneHTHOM'y rronJO HeB03MyWeHHOI'O COCTOSI.IIIISI HeB03MO)KHOt 

v 11h »3 v ~e /v T1 , :ncrronhsys:r rrpocToe o6o6memw MeTo.llHKII;g; aa cny'lali · 

ueo.n.IIopon.IIou rrnaaMhi
1 

honyqaeM cne.ny10mee lliicrrepcnoanoe ypanneaue:. 

(I) 
- 1 d 1 ( 

( 1) k d= l + 
( 10) k 

dv a f(e} ~ m n 
1 + d J 

z k 0. 
1 + e 0 

d I 
w.- k v 

z 
a·v T +T 

z z z e I 

g 



rae 

B o6nacTII 

k 2 v 2 

d = j_ z 'I'e W; w » k 
I 4 n2m w2 

0 e 

k VT «w«k VT ,w»k·v 
z 1 , z e z g. 

v 
z q 

· IIMeeM: 

- u ;2) k 2 2 . 

(1 •_tTT w-w* _,.,e )(1 3 .. z VTe Te W 
k

2 2 2 2 2 +ly -2 +---- --- ---
(!) v w w Cl.!. k ·v 4 w 2 T T. n T 

_.L_O;;.:e;...__=-"---0-1 +--O_e_(--+ z Te. · o+ I _O·e )~Q 

k 2 2 2 2 k 2 2 w 2r T -
W Hi V T W V T + I - 3 k2 v 2 

=--!.=. w 
n T 

z e z e (1+ e +i y.!!.._w_)_ 
T + T 2 k VT 4 . 

e 1 z e 0 e 
w 2 

B npiiaeaeHHOM ypaaHeHIIH . yqTeH KOHeqHhifi napMopoBCKIIfi paaiiyc IIoHoB, 
• " ( 1) 

qTO hei"KO C.r:t~naTb 1 T8K K8K B-q - none He MeHgeT niiHeHHOfi qaCTII ( 
W . 2 lc 

< w . 
I1yCTh ~ < k 2 2 • I1pii SlTOM B03HIIK8IOT IIOHH0-3BYKOBbie KOne6a-

11o e zVTe 
HIIg CO cneKTpaMII 

w = 

l + 

w 2 

Ecnii 

k22 3k22 Te w 
v + -- v 

w* z s 4 z Te Te+ T 1 +n0 Te 
+ 

k 2 v 2 
w* .l s 

2 
WH1 

2 2 3-2 2, Te w 
k v +-k v 

=-
z s 4 z Te Te + Tl n 0 T 

.W * 

2 
!_» w* 

( 
2Te+T 1 )2 

no T k2 2 
e z V Te 

10 

- .~ ... 
~·-: ... ~ 

T e 

( 12) 

( 13) 

\ 
. I 
I . 
I . 
l 
t 

. I 

I 
! 
f 

I· 
r 

I 
I . L 

! 

I 

II 
T 

-'---2 T--" _· k . v 
+ T z · 

e I, 
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AaanH3 ,aToro ypaBHeHHH noKa3hi~aeT, 'ITO aanHtiHe Typ6yneHTHOCTH rrpHBoaHT 

K B03HUKHOBeHHIO HOBbiX anepHOaH'IeCKHX HeyCTOll'Il!BOCTeii:. 

Pe3ynbTBThi nccneaoBaHHii:, · npHBeaeHHhiX B. aToli pa6oTe, noKa3hiBaiOT1 

'ITO cyruecTByeT runpoKaH o6nacTb JlapaMeTpoB, B KOTopoii: apeli<floBbie 

Kone6aanH, a, cneaoBaTeni:.Ho, n Typ6yneHTHaH an<jltjly3nsi nna3Mhi KopeHHhiM 
' . 

o6pa30M MeHHIOTCH 113.-38 npncyTCTBl!H Typ5yneHTHOCTll IInll BHeiUHl!X CTO­

XaCTl!'IeCKHX noneii: OTHOCl!TenbHO Manoii: HHTeHCHBHOCTl!. 
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