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HenHHe~HH~ ocQHnnnTop NO~Ho paccMaTpHBaTb KaK ~H3H4ECKH~ o6pa3 

3apn&eHHO~ qaCTH~ B HeO~HOpO~HOM NarHHTHOM (3ReKTpONarH¥THOM) none, 

coeepm~~e~ ~HHHTHOe ~B~eHHe. OcQHnnHpym~ee ~BH&eHHe BO<HHKaeT B 

na60paTOpHHX NarHHTHHX ROBymKaX, ROBymKax KOCNH4eCKHX 061eKTOB, yc­

KOpHTeRRX, HaKOnHTeRRX H T,~. ilpH HCCRe~OBaHHH XapaKTepa ABHE9HHR 

TaKO~ AHHaMH4eCKO~ CHCTeMY 06Y4HO B~enRDT MaRYA napaueTI 0 H pemeHHe 

ypaBHeHHR ~BH.eHHR npeACTaBnRDT B B~e aCHMnTOTH4eCKOrO ~~a no CTe­

neHRM 3Toro napaweTpa. CTa6Hn&HHe Kone6aHHa, CBR3aHHYe c ycT0~4HBYM 

~BH.eHHeM qaCTH~, ~OCTaT04HO XOpOmO OnHCYB~TCR aCHMnTOTI4eCKHMH Me­

TO~aMH. 4TO KaCaeTCR H9JCT0~4HBOro nOB9AeHHR qaCTH~, TO E.CHMnTOTH­

qeCKM TeOpHR HHKaKHX npeACKa3aHHA He ~aeT. il HaCTO~ee J.peMR BYXO­

~OM H3 nono•eHHR RBnReTCR C04eTaHHe TeOpHH CTOXaCTH4eCKO! ~HHaMHKH 

H 4HCneHHYX MeTO~OB, 

B ~aHHO~ pa6oTe Ha npHMepe qacTH~ B MarHHTHOM none ~Hnon&HO~ 

KOH~Hryp~H o6c~~TCR HeKOTOpYe OC06eHHOCTH H9RHHe~m£: KOne6aHHA. 

B 4aCTHOCTH 1 paCCMaTpHBaeTCR CTOXaCTH49CKHA pe•HM KOne6aHI~A, BY3YBae­

MIDl: MO,lly~OHHHMH 9®J9K'!8MR, Mil KOTOporo 0~9HRBB.9TC.fi c: COpOCTL OT­

KJIOH9HH.fl (yxOM) rrapaM9TpOB CHCT9Mhl OT Ha'lMLHHX YCJIOW 

AMnon&Hoe npH6nKaeHMe 

B aTOM CJIY'lae B TP9XMepHo.it CHCT9M9 1•-qacT~a-.IOIDOJILH• ,9 rrOJie" MOllt­

HO H~'IHTL O.n;Hy CT9II9HL CB060.!Ui 1 IIOCKOJILK;y B B.KOH8JILHO·.CHMM9TpH'l­

HOM IIOJI9 yrOJI '( (~OJirOTa) .FiBJI.fi9TCSl ~eCKl!M, TB.KM C:!OTeMa xa­

paKTepH3yeTCR ABJMR qaCTOTaNH: nonepe4HO~, CBR3aHHO~ C ·~K~OTpoHHYM 

Bp~BHHBM, H npo~ORbHOA, o6ycnoeneHHOA KO~e6aHHRMM 5AOR> CMROBHX 

RHHHA Me&AJ T04KaMH OT~eHHA. B ~30BOM npocTpaHCTBe TpleKTOpHH RB­

RRDTCR 06MOTKaMH ~ByMepHHX HHBapHaHTHHX KOH~9HTpM4eCKHX rO~B, BKRV-

49HHHX ~pyr B APJra H COOTB9TCTB~ pa3RM4HYM 3HeprHRM
1
l7, ~B~e­

HMe ~30BOA T04KM no MHBapHaHTHOMY TOpy RBnRBTCR ycnOBHO-II9pHOAK4e­

CKHM, COOTBeTCTBJD~Me nepeMaHHYe ~eACTBHH Be4HO OCTaVTCR 6RH3KHMH 
K CBOHM Ha4aRbHYN 3Ha49HHRM, 



ECJlli lK8 Ha'!aJI:OHhl8 YG.I10BIDI 11 IIOII8,ll;B.lOT 11 Ha p830HB.HCH (1!18Jill M9lK,lly 

llHBapllB.HTHh!Mll TOpaMll),TO COOTB8TCTBYIDII1il8 wasOBhl8 KpllBH8,llM8IDI!1ll8 ,IJ,O­

aOJibHO CnOMHblll 11 3anyTaHHNll BH,IJ,, ace paBHO OCTaDTCH aeqHO 3arrepTHMH 

Mell!,ll,j' TOpaMI1. HHaqe MOMHO CKasaTb, qTo eCJIH MaJIHtl napaMeTp 3a,IJ,aqM 

X. ( :X. = J' / Rc , r,IJ,e .f - ~HKJIOTpoH~ pa,IJ,11yc qacT~ 11JIH aMITJIH-
Ty,IJ,a norrepeqHbiX KOJie6SHKll, Rc - pa,IJ,Hyc Kpi1BH3HH c11noao!l JIMHHK a 

Me,IJ,HaHHOtl ITJIOCKOCTK) MeHbme HeKOTOporo KpKTHqecKoro 3HaqeHHR )LC , 
TO HeycTo!lql1aOCTb ,ll,B~eHI1H JIOKaJII130BaHa a J3K11X CTOXaCTKqeCKHX CJIO­

HX aOKpyr cenapaTp11C Heni1H8llHNX pe30HaHCOB Mell!,ll,j' rroqepe~HHMK KOJIS-

6aHHHMM 11 ah!CWKMI1 I'apuOH11KaMH npo,IJ,OJ!bHHX OCqHnJIR~ll/2,3/, 3,IJ,eCb K 

H~e rrp8,ll,ITOJiai'aeTCR, qTO qMKnOTpDHHaR Op611Ta He OXBaTNaaeT OCb CHW­

MeTp11H (OCb noaymKM), illHpHHa 3THX CJIOea Onpe,IJ,eJIHeTCR a~eHHeyiJ,4/ 

r,IJ,e 

1/2 
4 ds (o( , X: J ~ L1 ~ (d , X J K , 

~ - yroJI MeM,IJ,y BeKTOpDM CKOpOCTH H nonew; 

(I) 

Ll "'- - yr JIO BOe paCCTORHKe MeM,IJ,y p830HaHCB.MH, n - ~eJioe ITOJIOitHTeJ!bHOe 

qHCJIO, COOTBeTCTB~ee p830H8HCJ. bee BeJI!fqKHbl OTHOCRTCH K Me,IJ,HaH­
HOll ITJIOCKOCTH. 

B npe,IJ,enax mHpMHbl pesoHSHca aosMoaHa HeperynHpHaR rrepeKaqKa 

3HeprHK KOJie6aHKtl H3 O,IJ,HOll CTeneHH cao60,IJ,hl B ,IJ,pyryv. TaRotl oqeHb 

orpaHKq8HHHH XaOTKqeCKHll 06MeH 3HeprHell npM HeiTepeceK~HXCH pe30-

HaHCHbiX KpHaHX He rrpMaO,IJ,HT K nOT8p.RM qaCTHq (K HX JXO!JY K3 JIOBymKH}, 

ITo uepe yseJ!KqeHHR X. mKpKHa pesoHSHca L!oCs a cooTaeTCTBHH c 

(I) CTpeMKTCH K 4 eX. (X - Xc) • ITpH X ~ X c noHRTHe OT,IJ,eJ!bHoro 

p830HaHCa T8pH8T CMHCJI,H cneKTp ,ll,B~8HHH CTaHOBMTCR CITJIOWHHM. B GTU~ 
o6nacTH sHaqeHHtl X )J.BHE8HHe HBJIReTCR HeperynnpHI>IlW AJIR 6onbmHHCTl!a 

HaqaJibHUX YCJIOBKll H npKBO,ll,HT K noTepHM qaCTH~ B OCHOBHOM sa cqeT xao­

TKq8CKO~ pacKaqKH aMITJIHTJ,ll,hl npo,IJ,OJibHHX KOJI968HKR. 

Ha pHc.I noKasaHH xapaxTepHWe oco6eHHOCTH pasnHqHhiX BH,ll,OB )J.BH­

M~HHH, ITO~yqeHHble C ITOMO~bD TpaeKTOpHNX pac~eTOB. MCXO~ ypaBH8-

HH6M RBJIHJIOCb ypaBHeHHe nopeHqa B ,IJ,eKaPTOBOA CHCTeMe KOOp,D,HHaT: 

x = A f ~ 13't. -i B~J, 
~=AUB"'-XB·d, 
~ =A [ x B~ - ~ Bx] , 
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(2} 

"U;t{ 2 ZJ 
r,IJ,e A = e /me , a: f:j 3Xr , 3 '! ~ , 3 2: - 'Z. , B - aeKTop Mar-

-+ 
HI1THOrO ITOnR, Q. - ,Il,I1ITOnbHbltl MOMeHT, 'l- pa,D,11JC-BeKTOp. MR 11CCne-

,Il,OBaHHH rroae,IJ,eHI1R qacTI1~ a none B pemanacb sa,IJ,aqa Kom11 AJIR ypaa­

HeHHA (2) MeTO,ll,OM PyHre-KyTTa 4-ro nopR,IJ,Ka. HaqaJibHble ycnOBI1R 3a,IJ,a­

BaJII1Cb B Me,IJ,I1aHHOtl ITJIOCKOCTI1, 11HMeK~11R OC~eCTBJIRJiaCb 113 TOqKH 
'l{ X 0 , 0 1 0) CO CKOpOCTb\U lr0 { 1fa .Sino[ , 0, V• Co.Sd J . IT pH pacqe­

Tax 38,ll;8.BaJrnC:O: IIOJI8 B TO'lli8 lffilK8KIJ;llH ( Bo = B ( Xo)) , 3HaqeHHe o(. o 11 

ITapaueTp X ( X = 3 ifo /!?Boa.). b KaqecTBe CTaH,IJ,apTHOtl rro,IJ,rrporpaNM!i 

HCITOnb30BaJiaCb rrporpaMMa INTSTP , npe,D,Bap11TeJibHO 113MeHeHHaR C 

yqeTOM RBHOrO BI1,IJ,a CI1CTeMH (2), KpoMe TOrO, B nporpaMMe npe,IJ,yCMOT­

peH aBTOMaTI1qeCK11tl aH60p mara 11HTerp11poaaHI1H. b rrpo~ecce 11HTerp11po­

BaHI1R CHCTeNH ypaaHeH11tl \2) nporpaMMa no Mepe Ha,IJ,06HOCTI1 a~I1CJIRJia 

ace He06XO,IJ,HMHe Cfil1311qeCKI1e aenKtiHHbl: 'lf"; oC; ~; 0- yroJI Mell!,ll,j' aeK­

TOpaKH V H t ; Zc- pa,IJ,11JC Kpi1BH3Hbl TpaeKTOpi1H qacTM~; 8(?..); B ('lc) 

H T.,IJ,. TOqHOCTb B~MCneH11tl KOHTpOJIHpOaaJiaCb ITO COXp8HeHI1D TOqHbiX 

HHTerpanoB ,IJ,ai1MeHI1H \3HeprHH 11 o6o6~eHHOMJ MOMeHTy qaCTI1~) 11 COC­

TaBJIRJia ~ 10-6%. 0,IJ,HaKO rrp11 3TOM HeKOTOpNe 113MepReMHe BeJII1~HN, 
Hanpi1Nep KOMITOHeHTN BeKTOpa 'lf , MOryT np11 yYeHbWeHI1H mara HHTerpH-

poaaHHH B,ll,BOe H3MeHI1TCH Ha ~ li, Bee ITO,IJ,nporpaMMH COCTaBJieHbl Ha 
cpopTpB.H8, paC1!8Thl IIpOBO,IUlJUIC:O Ha 3H.! CDC··6 500. 

Ha p11c.I BH,IJ,HO, qTo a aaaMCKWOCTH OT HaqanbHbiX ycnoa11tl H3MeHe­

HI1H yrnoa o(.. 11 b np11 NHOrOKpaTHbiX nepeceqeHI1HX Me,IJ,HaHHO!l ITJIOCKOC­

TH MOryT HMeTb peryJIRpHNil H rrp0113aOnb~ xapaKTep. llOCKOJ!bKJ C ae­

nl1qHHO!l ~ CaH3aHa aMITJIHTy,IJ,a npo,D,OnbHbiX 11 rrorrepeqHNX KOneOaH111l, TO 

3TO 03HaqaeT, qTO ITO,IJ,06HHM o6pa30M ,ll,OJIMHa 113MeHRTbCR rronepeqHaH 11 

rrpo,D,OJibHaH sHepr1111 qacTK~H. ITo xapaKTepy 113MeHeHHil ""- 11 6 a aaai1CI1-

wocTI1 OT X. K o{. 0 MOMHO CJ,ll,I1Tb 0 rpaH11~e HeycTo!lqi1BOCTI1. 0,IJ,HaKO a 

,IJ,ayMepHO!l 3a,D,aqe rpaHH~a JCTO!lql1aOCTI1 ,IJ,a~eHKH Ha116onee Ha,IJ,e.HO H 

rrpOCTO onpe,IJ,eJI~eTCH ITO KpKTep11D ITepeKpNTKH pe30HaHCOa MeTO,ll,OM ceqe­

HI11l ilyaHKape/2/. fpaHI1~a CTOXaCTHqHOCTI1 11 pacnoJIOMeHHe pe30HaHCOB a 

npocTpaHcTae ( X , ot ) noKasaHH Ha p11c.2. B o6nacTI1 no,IJ, Kpl1aotl I 

ITOBe,IJ,eHI1e qaCTI1~ IIO,IJ,06HO 6pOJHOBCKOMJ ,IJ,B11.eHI1D ITO o(. IT OllilCHBa8TCfl 

K03ifiifiK~I1eHTOM ,IJ,I1Cfi~y311xi2 •J/ 

(.3) 

r,IJ,e ~- BpeMH npoxo~eHHR M8MlJY ToqKaMH IToaopoTa (oTpa.eHH~). Ha,IJ, 

Kp11BO!l I Haxo,IJ,HTCH o6nacTb aeqHoro y,IJ,epMaHHH. 

AcHMMeTpHqHoe warHMTHoe none 

Bae,IJ,eHMe acHMMeTpHK nonR aH3hlaaeT KaqecTaeHHO HOBOe HBJI8HHe. 
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CornacHo Teop1111 KonMoroposa-ApHOnb~a-Mo3epa/l,o/TpeXMepHarr ~IIHaMIIqe­
CKaR CIICT8Ma B o6~eM cnyqae HeycTol\qllsa. HapRAJ C HaqanbHNMII ycnOBIIR­

MII CII·2T8Mbl, OTBeqaJO~IIMII ycnOBHO-ll8piiO,~Wl8CKHM ~BIIl!8HIIRM, C~8CTByKlT 

H8KOT0p~e Haqanh~e ycnOBIIR, ilpiiBO~~~~e K 3KCllOH8H~II~~HO M8~8HHOMY 

yxoey ll8p8M8HHbiX ~81\CTBIIR OT CBOIIX HaqaJibHb!X 3HaqeHHn/b/, B npOCTpaH­

CTB8 ( J , ~ ) 3TO COOTB8TCTByeT cnyqai\HOMY 6nYJ!t,l.\8HIIIO B~Onb p830HaH­

COB n (CM.pllc.2). l3 CHny 3KCilOH8H~a.JibHOI\ Ma.JIOCTII CKOpOCTII yxo~a 3TOT 

3lfxPeKT He 06HapYJ!CHBa8TC.f! Hll MSTO,ll,aMII T80p11H B03M~8HIIn, HH qHCJlSHHID.t 
CqSTOM TpaeKTOP,II~. 

'jjf 
Kcxo~.f! 113 1 npe~cTaBHM ce6e o6~e¢H3H4eCKyD KapTHHy HeycTollqll-

sorc ,ll,BIIl!8HII.f! qaCTH~, a 3aTeM, coqeTaR 411CJ18H~8 II 3KCll8pHM8HTa.JibH~e 

,ll,aHH~e, 0~8HIIM CKOpOCTb ~H~Y3HII B~Onh p830HaHCOB. 

B acHMMeTp~I'IHOM rroJie se~11e pe3oHaHc~ pacllleM.f!JOTCR s MYJJhTHilJ!e­
T~,H CIICT8Ma OCHOBH~X p830HaHCOB O~p6,IJ,6JJR8TCR ypaBHSHHSM/2/ 

w - Z n li + m .Jl.~ = o, (4) 

r~e :z/m/- qHCJ!O nHHHil B MYJJhTHilJ!eTe, <v - L\I'IKJIO'l'pOHHa.f! qacTOTa, ycpe)l.­

HeHHaR llO ,n,pen~oBOMy H npo,n,OnbHOMy ~BIIl!SHII.f!M, Q -4aCTOTa npo,n,Onb~ 

Kone6aHHil, ycpe,n,HeHHaR no ,n,pen~sowy ,IJ,BIIl!eHKU. lliHpiiHa se~ero pe3o­

HaHca n =WjzJL onpe,n,en.f!STCff Tenepb B6Jl11411HOI\ a3liMYTaJibHOI\ H80,ll,HOpO,ll,­
HOCTH ilOJl.f! II xapaKT8p113Y8TC.f! napaMeTpOM 

\- /LIUJj t (4S2./ (5) 
V- w li. ' 

I',ll,8 L\ ~I II 4 52_ - OTKnOH8HHR COOTBSTCTByKl~IIX tl8CTOT Ha ,n,pel\iflosoil o6o-

Jtu'iltt:J • l!.CJIH J48CTb, qTQ Benii411H& m B ( 4) CBR38H8 C napaM6TpOM ~ 

COOTHOID8HII8M 

lml ~ ~ w/JL~, 
a pe30H&HCH~e Kp11Bble piiC. 2 ilp116Jllfll6HHO OniiC~B8lDTC.f! •tyHK~Kel\ 

.,
2 

-v _ 1 . -1 5S 
n = 0, r ~'- S t-n. · o( , 

TO yrnos~e pa31.1ep~ pe30H&HCOB (3IMJeKTHBHble IDHpiiH~ uynhTHMeTos) np11 

yCJJOBHii ~ « i 6ylzyT Oilp8,ll,6JIRTbCR mipali9Hl!6M 

LloL ~ .80 ~ tgd. [ rp~]. (6) 

~R KOHKp8THbiX pacqeTOB B03hU8U p8~b,06 reouarHHTHOe none, 

KOTopoe OTnwqaeTC.f! OT ,n,HnonbHoro Ha IOif 7 • BY6op reouarHHTHoro 

ilOJIR onpe,IJ,9JIR6TCR, BO-il9pBhiX, T9U, qTO ,ll,JIR Hero K3B9CTHO &HaJIWTHtl8-

CKOe Bblp~6HM9 1 yqHTbiBa~ee a3KMyTaJ!hHyKl &CHUYSTpKu il0JIR 1 BO-BTOpbiX, 

~R reouarHKTHOil Jl.OBymKH 113B6CTHbl Bp8M6Ha Jlii3HM tHJ.CTML\ ( B qaCTHOCTM 

npoTOHOB) C HHT9p9CJil!IIHUH HaC 3HaqeHMRMK napaue•rpa Y:,, 

ltHCn8HHbl6 paCt)9Tbl napaueTpa ~ C ilOUO~bll yp&.BH6HIIl\ (2) ,IJ,.llR 

reowarHKTHoro non.~!" 7 I ,IJ,fiDT ~ ::::: 0, 02 ( 30°~ ot. ~ 70°) , OTcD,n,a 3HB.~eHHe 

4 

, 
J 

( l>.OC.)max "-5°, 4TO 3Haql4T6nhHO npeBOCXO)l,KT BenKtiKHY f.q:s 113 (!). 

J:3 TOM cnyqae 1 KOr)l,a COC9)l,HH8 no m. p830HaHC~ 8 uynbTHM8T9 nepeKpbi­

BallTCR H,COOTB6TCTB8HHO,CnMBallTCR CTOXaCTKti6CKH6 CnOK npH 3TKX pe-

30HaHCax, ypaBH9Rll6 (6) onpe,IJ,6JlR6T 06~ IDMpMHY CTOXaCTKqSCKOI'O 

cnOR OCHOBHOI'O Be~ero p830HaHCa. fpaHH~a 3TOI'O 3~KTa BHJTpK 

uynhTKilJISTOB noKa3aHa Ha pKc.2 s BH,IJ,e KpMsoA 2. Kpoue Toro,B03MOJlHO 

ysenKqeHH8 CTOXaCTW46CKOA o6naCTK (o6JiaCTb H~8 KpiiBOA l pllc.2) 3a 

cqeT CRHRHHR uynhTHilRSTOB COCS,ll,HHX OCHOBHhiX p630HaHCOB. OTOT 3~KT 

B03HliKaeT ilpK n.. >;_ 1/2 V , liTO B HBJJJ6M CJiyqae IlpHBO,ll;HT K n. ~ 25. 
TaKKU o6pa3ou 1 s acJooleTpii4Hou none c~eCTByeT Tpll BH,IJ,a CToxac­

TKqecKon HeycTol!qKBOCTK ,ll,Bifll9HHR. ,il,nR p830HaHCHllX 3Hatl6HHA X K o(., 

ne~~KX BNm8 Kp~BOA 2 pHC.2 1 CTOXaCTKllHOCTh ROKaJIK30!!aHa B Y3KKX cno­

RX 6. oC- s ( CM. (I)). I-\BIIX8HH8 B,II,OJib p830H&HCOB npK 3TMX X K oC­

~ElTC.A: ,ll,lli'Wly3ll8fi ApHO.,'l.b)J,a, Ol~SHO'llilitt KOa®J~eHT KOTOpOfi llM66T 

D rv w ;-~ 2 
/ exp (-!, e (""/;1 ) , (7) 

rmv} 
r,n,e jJ = -u- - op6KTaJibHbll\ uarHMTHIDl UOMSHT 3apJ!ll6HHOI! qaCTIIt:(bl, 

.& (""- 1) 38.BHC.I:IT OT rrap8M9TpOB CllCT8MH 11 "laOT~a-JlOJI9 11 , l13 (7) BH,ItH0 1 

qTo ,n,w¢¢ys11a ApHonb,IJ,a a~aeTCR secbua ue~eiDiHU npo~eccou K oqeHb 

pe3KO 3RBHCIIT OT napaueTpa a,IIHa6aTI(tffiOCTill X 11 yrJia ot. • 

B o6nacTK ueK,IJ,y •PKBbiUK I 11 2 pwc.2 T&Kae KMeeT uecTo JIKmb JJo­

KanbHaR CTOXaCTK4HOCTh. 0,IJ,HaKO ,ll;OJIII PEl30HaHCHYX K H6D830HaHCHHX ~Ha ... 

qeHKI! ',t. II o<,. Tenepb OKa3WBaDTCR COII3U8p1111HUK. ,ll,II¢¢J3Kil !!,1\0.11> pe-
30H&HCOB B 3TOU CJiyqae Ha3biBaDT UO,izyJif!L\JICHHOA 1 llO,II,tl9p1CIIB&,II! 31'KM 66 

CBR3b C MO,IJ,yn~OHH~ 3~KTaM~ (BW3WBaeMWKK qacTOTHOR MO,IJ,yJI~IIeA), 

CKOpOCTb 3TOI\ ,11,11¢¢y3MK NOJlHO TB.n8 OilWCYB&Tb yp&BHtiHil9W ('7), II Kno­

pOM 6,11,HHCTB9HHWJJ H6ll3B90TRllM IIa:paM&T:pOM iiBJU18TOJl J . 
BeJI.I:IlmHY J H~&M, ll0110Jilo3YJI B,P8M.R. USHH II,P070:S:OB ¢' B r&OMB.I'­

HIITHOA .IIOBymKe • .U,.IkTBKTeJibHo, no,ncT&BJ!RR 'l: - ;l ])--1 11 ( 7) 1 no.ly­

tllOI 

(8) 

I')J,6 H9113B8CTHOA BenKtliiHOR Tenep• ftB.IR8TCH ~ , C.I8AJR padore/3/, 
)l,.l!R 'C" 1!!03bYflY TO 3H&qe!f•e, XOTOpoe COOTMTC'I'IIY8T npoTOHaM CO 

Cp6,IJ,H8R 3H8prwel! - 500 M3B ll WUOJOIYII8 IIHT8HCIIII•ocn ll MtAJI&H!IOII 

ru1ocxocT•. Ma!<coyu npe,D,CTaufteT cot!ol\ TOtiKy neperx6a ( Re ~ I, ~ ; 
X- ~ 0, f21.{ ) , II OKpeCTHOCTK KO'I'OpoJl IIpOMCXO,IJ,IIT l!li{J&IIHila&.lillfl Olt0!.)1)C­

T8Jt noTepb qac'!'~ 3a C48T BS&DOAelOTJU co CpfJAOII ( Re. ~ 1, S" ) 1 

BCU,IJ,CTl!l•e cToxacnt<"cux ~X TOI ( Ra ~ .f,S"). Cor.~:anNo/3/ llptllll! 

JIU3ffil, oCiycJIOBJl8HH09 Cp8AOA, COCT&UJltT T:-::: 2,5.!U8a. ~0 to 3~» 



KOTopoe npM 3~aHHOM X Heo6xo~KMO ~acTM~e ~nR npoxo~eHMR yrnoBoro 

pacCTORHMR OT of.."' 90° ~0 TO~KM of. n , Rellt8Jiiell Ha 6RMlltallmeM Be~eM pe30-
HaHCe, !{8.1( BM~HO H3 pHC. 2, TaKHM pe30HaHCOM RBRReTCR n; "f (X := 0, 1). 'f; 

0(. ~ 63°), flO~CTaBRRR COOTB6TCTBYJ)!IIM6 B6Rif4liHli B ( tl), ITOR~HM b ~ l, 9. 
Han~eHH06 3Hati6HMe g ~R KOCMHtleCKMX JCROBHn HeCKORbKO OTRHtlaeTCR 

aT t ~nR na6opaTopHoll noaymKM (!~ 1,63)/2/. BTo o6cTORTen&cTBO, 

B~MMO, CBR38HO C pa3RMt!MeM 3HepreTM~eCKMX cneKTpOB qacTM~ B reoMar­

HMTHOII H na6opaTOpHOII ROBymKaX. 

HaKoHe~, HMllte KpMBOA I pHc.2 ROKaRbHaR CTOXaCT}{qHQCTb nepeXO~HT 

B rno6anbHyD, KOTOpaR C06CTB6HHO H Ha3~BaeTCR o6~HO CTOXaCTMqeCKOn 

HeycTOllq}{BOCTbiO. ).VIR rpJ6~ o~eHOK B o6nacTH X> X5 (ol-) MOlltHO non&3o­

BaT&CR $QpNyROII (3), KOTOpaR B )U -npOCTpaHCTB6 HMeeT BH~ 

Ds (11> = 4;/ ctld. Ds (oC), (9) 

CpaBHeHMe (9) c (7) (cM.pHc.3) noKa3~saeT, liTO npH X< Xs (ol) 

(3Hat~eHHH Xs nelltaT Ha KpKson I pHc.2) K03~K~KeHT MOAYRR~OHHOII ~K~­

IPY3MK Dm.C.Ds(p) 'a npK x~xs(Gt) BeRKtiHHa Dm~Ds(,P>. 

QTO HBnfleTCH ~OITORHKT6RbHHM ITO~TBe~eHMeM cnpaBe~RMBOCTM O~eHKM na­

paMeTpa i> , non~eHHoll B~e. 

3aKRilti6HH6 

B Kat~eCTBe pe31lMe Heo6xo,D.~O OTMeTKTb cne~lllee. B peanbH~ yc-

ROBKRX ~aCTKM p630HaHC~ KpMB~ n (;K., o{) , paCITORO;~t6HH!i6 B~e 
,.. n _ n f _, ,,_"' ro, 10\ ----- .. -·- ·-- ~-----·~- .... - ....... .- ............... K ............... .. 

B 06!116M 6anaHC6 ITOT6pb tiaCTH~ H3-3a 3KCITOHeH~aRbHOII ManOCTK WKpKH 

CTOXaCTHti6CKMX CROeB. MOlltHO CKa3aTb, liTO 3TH pe30HaHC~ o6pa3yllT MHO­

llt6CTBO Mepy Hyn&, H IT03TONy OHH MOPyT He Jt!MT~BaTbCfl ilpH paCCMOTpe­

HKK rno6anb~ noTepb. 

B o6naCTH 3Hat~eHKn X £ f- m ( BenHtiKH!i X:m(ot.) cooTBeTCTByDT KpKBoll 

2 pKc.2) pa3M6~ CTOXaCT}{q6CKHX CR06B COCTaBR~T (CM, J~aBH9HM6 (I)) 

!:::.ds ~ 3 ·i.0-
2tJ. rX. ~ (O,S-7- O,iS 0

) (n == '1+10). 

MoAYn~HOHH!ie 3~KT~ npK X.;,-:_ X-m(ol) pe3KO yBenKt~KBaiJT wepy pe3o­

HaHCOB ( 4 cts "" S 7 Z • ) 1 KOTOpaJI npK 'j.. > A:: s ( o() CTpeMHTCR K e~HHK~e. 
TaKKM o6pa30M, npaKTMtleCKKII KHTepec npe~cTasnReT o6naCTb 3HatieHKII 

X~ X m (ol) , B ,D.aRbHenweM npe~cTaBRRJIO 6~ 6on&mon MHTepec Mccne~o­
BaHHe CTOXaCT}{q6CKHX RBR6HHII C ~eTOM ~KTOB paCC6RHHfl B cpe~e. 

ABTO~ 6naro~apHbl AllpRHY 0.H., AKKmHHY n.r .• KaCt!HeBy M.G., ~op­

Hellt!JKY A.A., lliHpHKOBoll H.U. 3a none3HHe coaeTY H o6c~eHHR t~KcneH­

~ p63JRbTaTOB, 

6 

~f·· ·. · .. '·.· .. ·.·: ... ····.·.·.a. 

,..! .... . .·. 

;;.1· .... · .. . . 
>(;,. e • 

.. 
B 

32'[. 

lifis rJ 

10· 

i2. ··!~ ( 
i " b 

-1 -q! ·ljf -ll+ -q2 'J Q2 qf q6 C05 f 

Pll:c. I. 3amiCHMOCTI> c{ H d OT o/. 0 H "'!HCJia 

rrepece~eH~ AI Me~aHHoft unocKoCTH npn 24't • .......... • • 

wl . z ycTo.il'lliBHX ROJie6ami.RX (pnc.Ia, a', 6, B) 

60,. . .. . . ... ~~ 
4CI' •••• •• •• • • 

2CI' • • • .. • ~ . 
0 ' ' ' 

0 ~ B 12 16 20 24 1'1 

n HeycToft'lliB~ (p:uc. I6' , r, .ll;) : a.. - "'o = go•; 

X.=O,fl9;o-ofo-S'{,So.J X==O,IS9 (pe30HaHc); 

/,-oto=3:l.", X=0,1S9; Z-o(o=:l.:Z 0
1 

X =O,fS9; 

D-o<o=:l.2. 0
, X=03'/; CL 1

-cX. 0 =W 0 '¥-=0199• 
(/ I ' J I ) 

I 0 I- eX 0 = .2.2 °) )( = o, 3 '(. 

PHc.2. CHcTeMa HenHHen~ pe3o­

HaHCOB B ~OJIDHOM npR~eHHH: 

I - rpaHM~a CToxaCTHt~ecKoll HeycToll'·-1 ~ 
qMBOCTH; 2 - rpa~~a MOAYRRQKOHHO~ 
H6JCTOllt!HBOCTH ( ·~ =0,02), 

fl= 87654 

PHc.3. HsMeHamra Koa®J~eHTa 

MO;u.yJIRI\ROHHO.il ~tMY'sRI!! B,ll;OJI:b 

p630HaHCOB, p8CIIOJIOJK6HHJ:lX MEillt,l'zy 

KpHBNMH I R 2 Ha pno.2. 
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AMHpxaHoe H.B. HAD· Pll-83-505 

0 pe~HMax xone6aHH~ HenHHe~Horo TpexMepHoro ocuHnnHTopa 

PaccMaTpHeamTCH BHA~ cToxacTH4ecxo~ HeycTo~~HBOCTM xone6aHM~ HenHHe~Ho­
ro OC4HnnHTOpa M rpaHH4~ o6nacTe~ Cy~eCTBOBaHMH 3THX HeyCT0~4MBOCTe~. npoee­
AeHO 4McneHHoe MccneAoBaHMe ypaeHeHMH ABM~eHMH JapH~eHHO~ 4aCTM4~ B MarHMT­
HOM none AHnonbHO~ KOH~MrypauMM. OcHOBHaH uenb HccneAOBaHMH - M3y4eHMe cTo­
xacTH4ecxoro ABH~eHHH 4aCTM4 BAOnb HenMHe~HbiX pe3oHaHcoe. Ha ocHoee 4McneH­
H~x M 3xcnepMMeHranbH~x AaHH~x Ha~AeHa cxopocTb AH$$y3MM BAOnb peJoHaHcoe 
AnH croxacTM4ecxoro pe~MMa xone6aHM~, B~3~BaeMoro MOAYnHuMOHH~MM 3$~exraMM. 

Pa6ora e~nonHeHa B na6opaTOPMM B~4MCnMTenbHO~ TeXHMKM M aBTOMaTM3a4MM 
OHRH. 

Coo6UJ.eHI-1e 06beAV1HeHHoro HHC n1T yT a HAePHbiX Hccne.aoeaHYu::.. Jly6Ha 1983 

Amirkhanov I.V. et al. Pll-83-505 

r;uuuc u>·~ 1 ""c 1ur1 Key trne> ur 1 nree-u1mens10na 1 Non! 1near osc111ator 

Varieties of oscillation stohastic instabilities of nonlinear oscil­
lator and boundaries of the existance regions of these instabilities are 
considered. Numerical investigation of motion equation of a charged particle 
in a magnetic field with dipole configuration has been performed. Its main 
purpose was to study the stohastic motion along the nonlinear resonances. 
Based on numerical and experimental data diffusion rate along the resonances 
for stohastic oscillation regime1 induced by modulation effects, has been 
determined. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Cormcn:cat;on of the Jo;nt Institute for Nuclear Research. Dubna 1983 

nepeBOA O.C.8MHOrpaAOBO~ 
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AMHpxaHOB ~.B. HAP· f'll-83-505 
0 pe*HMaX KOJ1e6aHH~ HeJ1HHe~HOrO TpeXMepHOrO OC~HI1J1RTOpa 

PaCCMaTpHBa~TCR BHAW CTOXaCTH4eCKO~ HeyCTO~YHBOCTH KOne6aHH~ HeJ1HHe~HQ­
ro OC~HJ1J1RTOpa H rpaHH~W o6naCTe~ Cy~eCTBOBaHHR 3THX HeyCT0~4HBOCTe~. npoae­
AeHO 4HcneHHOe HccneAoaaHHe ypaaHeHHR ABH*eHHR aapR*eHHO~ 4aCTH~W a MarHHT­
HOM none AHnOJ1bHO~ KOH~Hrypa~HH. 0CHOBHaR ~eJ1b HCCneAOBaHHR - H3y4eHHe CTQ­
XaCTH4eCKOrO ABH*eHHR 4aCTH~ B~OJ1b HeJ1HHe~HWX pe30HaHCOB. Ha OCHOBe 4HCneH­
HWX H 3KCnepHMeHTaJ1bHWX AaHHWX Ha~AeHa CKOPOCTb AH~~y3HH BAOI1b pe30HaHCOB 
AfiR CTOXaCTH4eCKOrO pe*HMa Kone6aHH~, BW3WBaeMOrO MOAYI1R~HOHHWMH 3~$eKTaMH. 

Pa6oTa awnonHeHa a na6opaTOPHI1 BW4HCnHTenbHOH TeXHHKH H aaToMaTH3d~I1H 
OH!H1. 

Coo6LIIeH"'e 06-.eA"'HeHHoro lo1HCT..,TyTa RAePHbiX lo1CcneAOB<IH"i1· .Qy6Ha 1983 

Amirkhanov I.V. et al. Pll-83-505 
~uuuc u~L•11dllOn Keg1mes ot lnree-U1mens1onal Nonl1near Oscillator 

Varieties of oscillation stohastic instabilities of nonlinear oscil­
lator and boundaries of the existance regions of these instabilities are 
considered. Numerical investigation of motion equation of a charged particle 
in a magnetic field with dipole configuration has been performed. Its main 
purpose was to study the stohastic motion along the nonlinear resonances. 
Based on numerical and experimental data diffusion rate along the resonances 
for stohastic oscillation regime~ induced by modulation effects, has been 
determined. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Corrrnun!cat;on of the Joint Institute for tluc1ear Research. Dubna 1983 

nepeBOA O.C.BHHOrpaAOBOH 


