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1. B nocnenHee apeMH 6onbwoe-KonnqecTBo nccnenoaannft 

KaK TeopeTnqecKoro, TaK II aKcnepnMeHTanbHoro xapaKTepa nocaH-
. I 1 2/ 

we Ho HennneilHbIM aaanMonettcTBIIHM a nnaaMe ( CM., HanpnMep, .• ' ) • 

. K . nacT0HIIIeMy apeMeHn M0>KH0 cqnTaTb ycTaHo~neHHb_IM, • qTQ He-

· mrnettHbie aqiqieKTbl B Hett 11rpa10T aeCbMa cywecTB9HHylO ponb, 

n aneKaaTHoe onncanne noae11eHn11 nnaaMbI (n MemrrnaaeTHott n na-
~ . . ' 

6opaTopnott) ne·· MomeT 6bITb cnenano 6ea neTanbHoro nccnenoaa-

HRH 8TIIX aqiqieKTOB. 

lfaaecTHO 6onbwoe KonnqecTao paanoo6pa3HhIX aennHeiiHhIX 

aaa11Mone~cTa11tt a. nnaaMe, np11aonHw11x K paan11qai.1M qi11a11qecK11M 

aqiqieKTaM ( KOM6nnau110HHoe pacceHHne, CIIeKTpanbHbie nepeKaqK11, 

pacnanHhJe HiycTofiq11aocT11 11 np.). 3necb MhI ne M0)KeM nonpo6no 

0CTaHaBIIl!BaTbCH Ha !IX oiincan1111, TaK KaK aTo-cnenaHo B CO0TBeT-
,, . /1 2 3/ · . · . , 

cTayroweii nnTepaType ' ' • OnnaKo cnenyeT a_aMeTl!Tb, qTo ace • 

8TII pa60Tbl He yql!TbIBalOT Bnl!HHIIH napHbIX KyII0H0BCKHX coynape

llllil qacTllll Ha HennneiiHbie aqiqieKThI a nnaaMe. Memny TeM TaKoe 

Bm!HHl!e M0)KeT 0KaaaTbCH BeCbMa cywecTBeHHbIM KaK B K0CM11qec

Kott, TaK n 1:) na6opaT0pHoii nna3Me. HMeH~O aTo o6cTOHTe.nbCTBO 

npnaeno K TDMY,. qTo anaq11TenbH0e q11cno pa6oT a TeqeHne nocnen~ 

anx IIHTII neT 6bIII0 nocaHweno ( a paMKax mrneiiHoii Teopnn) npo6ne

Me an11HHHH napHhIX coynap·eHnii :qacTuu Ha· ycTofiqnaocTb xi ynep)Ka

ane nnaaMhI. OnHaKo oqeannno, qTo aTo nnwb oniia qacTb npo6ne

MhI 11, KCT8TII, He caMaH Ba)K!IaH. IleiiCTBl!TenbHO, nro6aH HeycToll-
,. .. 

qnaocTb B KoneqnoM cq~Te orpaH11q11aaeTcH nennnel!Hb!MII (nnn 
. x/. . . . 

KB8311IIl!HeliHblMII) aqiqieKTaMII • TTpn aT0M 0TH!Oilb He BCH~ag nn-

x/ 0 · an11HH1111 napHhIX coynapeHnii Ha Kaaa11n1111eiiHb1e aqiqieKThI ·· 
CM./3/. 
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HeliHaSI HeycTo'li'IHBOCTb npHB0llHT K 3HB'IHTenbH0My H3MeHeHHIO 
. /4/ . . 

nepB0Ha'lanbH0ro C0CT0SIHHSI , _BOT no'JeMy npHHUHnHanbH0 BalK-

HblM CTaH0BHTCSI Bonpoc 66 HCcnenoBSHHII HenHHeiiHblX B3.811MOl!eiicT

BHli. EeccTonKHOBHTenbHYIO TeopHro Hen11aeliHblX B38HMOl!elicTBllli 

B HSCT0Simee "BpeMSI M0lKH0 C'IHT8Tb ll0CTBT0'IH0 xopowo paapa6o

T8HHoli. OnaaKO aTa Te0pHSI He M0lKeT onHC_blBBTb KBB311CTBUH0Hap

HblX -C0CT0SIHHli ,cymecTBYIOWHX B Te'leHHe onpeneneHHoro BpeMeHH 

nopRnKa _(n:nH 6onbwero) BpeMeHH napHbJX coynapea11li. floaToMy 

BeCbMa BBlKHbJM npencTaBnsieTclf 11ccnenoBSTb BnHSIHHe napHblX 

KynoH0BCKHX CTOnKHOBBHllii '18CTHU H8 Henl!H8fiHbl8 B38HMOl!eficTBIISI 

Bonn B nnaaMe •. 

. /5 6/ 
Kpo_Me Toro,. 38 HCKmo'leHHeM. ae6onbWoro 'IHCna pa6oT . • ' 

HH3K0'IBCT0THble CB0liCTBa Typ6yneHTHO!i nna3Mbl 0fil!CblBBnHCb 

B npennonolKeHHH cna6oii HemrneliHOCTII, 'ITO llBBano B03M0lKH0CTb 

Hccnel!OB8Tb nHWb He3HB'll!TenbH0 1!3MeHeHHbl8 ( B peaynbTBTe He

n11He~H0rO B3811MOl18iiCTIIHS1) n11aeiiHble cneKTpbl Hll3K0~8CTOTHbl~ 

Kone6ann:li. OnHaKo ylKe nalKe np11 Manoii aMnnHTyne B.'I. noneii 

2 

_lli~«l 
nOTe 

Hll3K0'IBCT0THbl8 CB0iiCTBa nna3Mbl MoryT cymeCTBeH-

HblM o6pa30M 1!3MeHSITbCSI. 3To 03H8'188T, 'ITO BeCbMa BBlKHblM SIB-

nSieTCSI Bonpoc 06 aneKTp0MarHHTHblX CBOliCTBax rrna3Mbl B rrp11-

cyTCTBHH B.'I. Typ6yneHTHOCTH Hnll ( 'ITO TO lKe_ Ca Moe) 06 ye To ii-. 

'IHB0CTH cna6oTyp6yneHTHOii nna3Mbl JI0 0TH0WeHHIO K H.'I. B03Myme

HHSIM. llnR nocnenoaaTenbHoro aHan11aa rrono6HblX rrpo6neM Heo6-

X0llHM0 3H8Tb CJl8KTpbl KB83HCTSUHOHapHoii Typ6yneHTHOCTII nna3Mbl. 

TaKHe crreKTpbl MoryT B03HIIK8Tb, ecn11 B nnaaMe cymecTBylOT 

HCT0'IHHKH Typ6yneHTHOCTH, o6nacTb TpaHc¢opM8UHII aHeprn11 no 

crreKTpy H o6naCTb ee llHCCIIJIBUIIH. KaK· rrpaB11no, KapTHHa B03HHK

H0B8HHSI CT8UIIOH8pHoii Typ6yneHTHOCTII 0JIIICblB88TCSI cnolKHblMH 

HenHHeliHblMH HHTerponH¢¢epeHUHanbHblMH ypaBHeHIISIMII, JI08T0My 

rrpH OTbICKSHHH KBaancTaUHOHBpHbIX crreKTpoB Typ6yneHTHOCTH aecb

Ma ~eKT~BHblMH OK83b!B~IOTCSI MeT0llbl Bbl'IHCnllTenbHOit MaTeMa

THKH (B 'l~CTHOCTH, M8T0ll He.npepblBHoro rrapaMeTpa). Hccnenoaa

HHIO 8THX B0Jlp0C0B H JI0CBSIW8Ha pe¢epupyeMBSI llHCCepTaUIISI, K0-

TopaSI COCTOHT H3 ·wecTH rnaB H rrpHn0lKeHHSI. 
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B . n e p Bo ii r n a Be nanaraeTcSI o6mHli Me Ton rrony'le1111si 

HenHHefiHblX ypaBHeHH~ (B 'IBCTH0CTllt llHCJlepCIIOHHb!X) JI0nSI B rrnao

Me. f10K838HO, 'ITO KBK nnSI Wllp0KIIX, TaK H. nnsi 0'leHb y3KIIX naKeT0B 

BOnH 8TH ypaBHBHHSI HlleHTH'IHbl. 3aMeTHM cpaay, 'ITO 0nHCblBBIOT 0HH 

paanH'IHble ¢H3H'leCKHe S1BneH11S1: B rrepB0M cny'lae Mb! M0lKeM 11ccneno-. 

BB Tb B38HMOl18liCTBHe BOnH BHyTpH rraKeTa ( B rrpocTpaHCTBe B0nH0BblX 
➔ 

BeKT0P0B k ) 'B0 !'IT0p0M - nil!,llb aBon.roumo Beere naKeTa B uenoM, 

T0'IH0e HenHHeiiHoe BoaneiicTBlle yaKoro H IIHTeHCIIBH0ro ny'IKa 

BOnH HB cna6b1e Kone6aHIISI BHe ere. 11 B TOM H B npyroM cny'IBSIX 

ypaBHel!HSI B lll!TepecyromeM HBC npH6nHlKeHHII MoryT 6b!Tb HanH

CBHbl, ecn11 H3BeCTHbl Hemrneiil!ble rronsipHayeM0CTII 2 II 3 JI0pS!l!K0B 

no rronro.OCHOBHOe coneplKBHHe nepB0ii rnaBbl JI0CBSimeH0 MeT0llY rro

nyqemrn aTHX rronsip11ay~MocTeii B ycnoBHSIX 'IBCTbIX coynape-

, HHii. flon'lepKHYTYIO 'IBCTb rrpel!blllymeii ¢pa3bl HYlKH0 IT0HIIMBTb 

B cnenyromeM CMb1cne. TaK KaK B nanbHeiiweM Mb! 6yneM paccMaT-
4110 e· 2 

.pHBBTh aaa11MoneiicTBHe a.'I. Bona ( C1l B .>C1l = v O 
- nnaa-

., oe 
me 

MeHHOii 'IBCTOTbJ) MelKl!y .co6oii, nH60 B.'I. H 11.'I. Kone6aHllii ( B TOM 

'!Ilene C1) H < V - a¢¢eKTHBHOii 'IBCT0Tbl coynapeHllil aneKTp0H0B 
8 . . 

c HOHBMII), TO BnllSIHHe napHblX coynapeHHii 'IBCTIIU Ha B, 'I •• Kone6a-

HHSI B nHHefiHOM J1pH6nHlKeHHH SIBnSieTCSI l!0CTBT0'IH0 cna6blM B CHny 

. ~ V 3 Ct) 

N >> I· ( N = n ( --2:.!) .. -!!!. L - 'II!cno qacT11u B ne6aeBcKoii 
D 1 D O C1l V 

08 8 

c¢epe). OnHaKo ponb rrapHbIX coynape11Hii 'laCTHU n 11en11HeilHbIX 

B38HMOl18iiCTBHSIX M0lKeT 0K838TbCSI Hl!Oii. flpoHnnrocTpHpyeM 8T0 

YTBeplKl!eHHe npnMepoM HHllYUHp0BBHII0ro pacceSIHHH neHrMrop0BCKHX 

B0nH HS 'IBCTHUSX nna3Mbl •. B 8T0M npouecce Y'IBCTByeT BHpTyanb

llBSI B0nHa, 'ISCT0Ta KOT0poil paBHB pa3H0CTH 'IBCT0T paccenBa.eMoii 

H pacceHHHOil BOnH C1l _ = C1l t - (i.)2 BoT IT0'leMy BHpTyanbHSSI 

B0nHa_ SIBnHeTCSI 0TH0CHTenbH0 IIH3KO'IBCTOTl!Oii 

C1) 

2 
~kkvT8 C1l .. 

C1) 2 08 
( 1) 

08 
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I; 

Molini~ 'o}l{HJt8Tb·, 'ITO napI!b!Cc cci;J~pemrn '18CTlill 6ynyT CK83bI

B8TbCSI B nep'Byro o'!epen& Torna, Korna qacTo-ra BllpTyan&Holi 

BOnHbl ynoBneTBOpSieT HepaBeHCTBy 

l,)_, «,v-... ( 2) 
. e 

B 3TOM· CMbICne .3/leCb· II B /lan&Hel!weM "Mb! 6yneM IlOHIIM8Tb Tep

MliH ''ISCTbie coyQapeHIISI' .. 

PacCMOTpeane npoBOllllTCB Hli'°OCHOBe Kna'eTn'leCKoro ypaBHe

HllSI co "stoss · - ·qneHoM· 'B qiopMe:·naallay; Cneunq>nKa · paccMaTpnBa

eMol! 38/:tS'lll npnsena K aeo6xcituiMOCTH ·Hcnon&30B8Tb Kll!leTHKO-
... . . . /7/ .... ,. ,,,, 

rn1lp01lllH8MH'1eCK1II' IlOllXcin; · ''Il03BOnSIIOIUlil! Bbl'IHCnliTb' KOMno-

HeHTbLIIennael!HbIX .. TOKOB 'B cnyq~e~ Kor.i:ia 

I "'_ -k _r'!al, ~~ .~ 8 <~I"'. 1,2•""'.~ 1J TJ t a=.e t i. (3) 

llel!CTBHTen&Ho;, ecnn Bee '18CTOTbl HSXOllSITCSI B 'o6nacTn '18CTbIX 

coy~apeHnl!, TO ,nna, HSXO:lK/leHHSI KOMilOHe~~ HennHel!HbIX _TOKOB 

MOJKHO non&30B8TbCSI li3BeCTHbIMli rn1lp01lllH8Mli'IBCKIIMli ypaBHeHna-
· • / 8/. . ' . ' 

Mli • Cnyqal!, KOrlla 'laCTOTbl Bcex BOnH 6on&we sq>q>eKTIIBHol! '!ac-

/ 12/ TOTbl coynapeHnl!, B HaCTOSIIUee BpeMa llOCTaTO'IHO xopowo H3y'leH 

OllHaKo 'o6a sTu MeTona He .. npuron·HhI nnSI Hawux uenel!, 

CMewaHHbI_l! KHHeTnKo-runpOJlHHaMH'leCKHl! IlO)lXO)l. unnrocTpH

pyeTCll Ha .nIJHMepe, pac'!~Ta : aennHel!aol! nonSipnayeMocTu 2 nopSin-

Ka_ no .. nonro-S(k ,.k 1. ,-k
2

) ••. 

,KpoMe Toro, Hal!neHbI -.nonyq>eHoMeHonoruqecKue ypaBHeHHSI . . 

runponHHSMHKH, KOTOpb!e ·npHBOi:tSIT K TciMy JKe peayn&TaTy, 'ITO 

H paCCMOTpeH!Jb!l! .. BbIWe nonxon. 

8 0 BT Op O fi r n a Be -HccnenyeTCSI. BnHSIHlie HenHH0HHblX 

B3aHMO)le1icTBlll! Ha ycpe/lHeHHbie xapaKTepHCTHKli nna3Mbl, B Ka

'!eCTBe npuMepa o6cyJKnaeTcH Bonpoc ,o 6eccoynapnTen&HoM Harpe

Be nna3Mbl BbICOKO'ISCTOTHbIM CTOXBCTH'IE!CKHM noneM, PacCMOTpe

Hlie npoBOllliTCll MeTO/:tOM nocne)loBaTen&Horo pa3noJKeHlill ypaBHeHHSI 

BnacoBa no aMnnuTyne sneKTpH'leCKoro nona, TTony'leHo ypaBHeHue 

6 

I 
l 
1· 

L: . 

I. 
I 

/lnSI KOppenSIU_llOHHOl! q>yHKUllll, B, 'I, nonSI B ycnoBIISIX;' KOrlla ero 

MO:>KHO C'IIIT8Tb CT8UllOH8pHbIM1 no3TOMy . 

<E➔ E!, ,> =V➔ 8 (k➔.:_k°')B("'-"' ~). 
k<u k <u k<u 

B Typ6yneHTHOl! nnaaMe TepSieTCSI O)lH03H8'1HOe COOTBeTCTBne 
➔ 

Me:lKlly (u li k ' HMeromee MeCT~ B nnHel!Hol! TeOpHH (V kl,) = 
=V ➔BC<u- ➔).TTpeBpameHue 8 -qiyHKUHH B qiyHKunro KOHe'IHol! wupnHhI 

k k 

o6SI3aHO KoppenSIUIIOHHbIM 3q>q>eKTaM, 3qiq>eKTbI, ·';BSI3B.HHbie co CT0-

/2/ - ( xacTnaaunel! B,'1, nonSI , H Bbl3BaHHblli HMII aarpeB '18CTHU no-
/ 10/ . 

BHllHMOMY, . ) He paccMaTpHBanuc&, IlOCKOnhKy TSKOH npouecc 

npencTaanSieT co6ol! cymecTBeHHO HecTauuo11ap11oe 1rnne11ne, 

Y'l~T KOppenSIUHOll!fbIX 3q>qJ8KTOB .B KBaann!Uiel!noM ypaB!le!IHH 

npHBOllllT K CTOXBCTH'leCKOMY. HarpeBy 'laCTHU, Hcnon&aySI ypaB

HeHHe JlnSI KOppenSIUIIOHIIOl! q>yHKUHH, MOlKHO Bb!paan_Tb llHTSHCIIB

HOCTb narpeBa qepe3 KBanpaT 3Heprun B,'1, nonSI, HapSIJlY C 3THM 

3qlql9KTOM B 'Ko3q>q>nuneHTax )lHq>q>yanl! B03HHKSIOT 'ln8Hbl Toro JKe 
2 

nopSillKa Benli'lllllbl ( .. W ) no CTOXaCTH'leCKOMY nonro. l1x 3ll8K 

npoTHBononoJKe!I, CyMMapllblll sqiq>eKT 3Toro K_oppenSIUIIOHIIOro Harpe

Ba nponopuHoHaneH MaTpH'll!OMY sneMel!Ty pacceSIHnSI, 06myro 

MOIUHOCTb HarpeBa MOJKIIO IlOC'lllTSTb ll3 BepoSITHOCTll pacceSIHIISI, 

Y'IHTb!Ba!OIUel! )]Ba Mexa!IH3Ma HennHel!noro KOMnTOHOBCKoro pac

ceSil!IlSI ( B npeHe6peJKeHHH 4 nnaaMeHHblMH B3aHMonel!CTBIIS!Mll 

u pacnanaMn), '!TO CO(!TBeTCTByeT aaKoHy coxpa11e11nSI sHeprnH npn 

narpeBe d !- ( w + n OT ) = 0 • Oue_HKa ero 3q>q>eKTIIBHOCTH eCTb 

I 2 ➔ 
(W=-JIE ➔ l dk) 

' 411 k 

d Te . <u oe 2 W <u~
8 

k O W 
--.-=V (-) -, V =--------

d t 3qlq>, <u n o 3q>q>, "' .1.k o n om e c 
(4) 

rne 8 k er wupnHa, a k O - ue11Tp naKeTa B,'1, Bona, cooTHowenne 

(4) :itMeeT MeCTO, ecnn ko>(<uoe /vT). TTpoH3B91le11a TSKJKS 

ouenKa BnHHHHSI napHbIX coynapeaul! B SI/lpax nHTerpan&llhIX ypaB-
/27 / 

HSIIHH 

7 



BbIBOA O _.TOM, 'ITO CTaunoHapHblii CTOXaCTil'IeC~Hlt .aarpeB 

CBR3aH C HHAyunpoBaHHblM paccenHHeM-, nMeeT npoCTbie cneACTBHn. 

Hs ycnoa1rn coxpaHeHHR 'IHcna nnaaMoHoB npH paccenHHH cneayeT, 

'ITO CTOX8CTil'IeCKilli HarpeB acjxjieKTHBeH nHWb Ann TaKilX Kone6aHHii1 

'I8CTOTa, KOTOpb!X cymeCTBeHHO ,aaBHCHT OT k 

TpeTb_n rnaaa •AHccepTaUHH nocanmeHa nccnei:1oaaHHIO 

HenHHeiillblX B3aHMO.QeiiCTBHii neHrMIOpOBCKHX BonH B ycnoBHRX qac

Tb!X coyi:1apeHHii. 3.QeCb IlOMHMO Bonpoca O KOnH'leCTBellHOM BnHR

HHH ll&pllb!X · coyi:1ape11Hii Ha HHTeHCHBl!OCTb HenHHelillblX B3aHMO

neiiCTBHii cymecTBYST TaKJKe 6onee BalKHblii BOnpoc 0 HanpaaneHHH 

HemrneiiHoli nepeKa'IKH. 

KaK H3BeCTHO, rHApOAHJiaMH'IeCKan Typ6yneHTHOCTb pa3BHBae'l'

cn TaK, 'ITO OCIIOBJIOl! MacwTa6 ee nynbcauHii yMeHbWaeTcn. B Teo

PHH 6eccoyi:1apHTenbl!Oii nna3Mbl. HMeeT ME!CTO o6paTHblll npouecc. 

Cpe.QHRR aenH'lHJia BO/IHOBOr0 BeKTOpa yMellbWaeTCR, T.e. 

d . d · 
-<k > =- - J kN(k➔ )I d' < 0, 
dt . ·dt · 

'ITO COOTBeTCTByeT yaenH'IeHHIO xapaKTepJioro MaCWTa6a Typ6yneHT-

HOCTH. B CBR3H C STHM B031IHKaeT Bonpoc 0 

.QapeHHii KaK Ha 3HaK npoH3BOAHOii _!_<k> 
dt . 

BnHRIIHH nap!Ib!X coy

' TaK H Ha ee Benn-

'IHHYo 

HenH11eii1Ibie B3aHMO.Qel!CTBHR MoryT- HOCHTb K8K .KHJieTH'IeCKHll,· 

TaK H rHApOilHHaMH'leCKHii xapaKTep/t, 2/. XopowO H3BeCTHan 

cneKTpanbHan nepeKa'IKa B 6eccoynapHTenbHOii nnasMe J'10lKeT 6b1Tb 

HHTeP.npeTHpOBaHa KaK KHJ!eTH'leCKan JienHnelinasi. HeycT~ii'IHBOCTb, . 

npHBoAnman K nepeKa'IKe aHeprHH no cneKTpy. HcHo, 'ITO HenHneii

Hhie B3aHMOAellCTBHR, 'KpoMe Toro, H3MeHRIOT H cneKTp Kone!JaHHll. 

nJ?H ··i:1ocTaTO'IHO CHnbHOl! Typ6yneHTHOCTH TaKoe BnHRHHe 6yneT 

3Ha'IHTenbHblM HnH .QaJKe nonHOCTb!O onpei:1ensnomHM AHCnepcHlo, 

TaK, nanpHMep, i:1nn nenrMropoBcKHX BonH nenHHel!Han nonpaBKa · 
. 3 k2v :i 

K qacToTe . 8c.> Hn MOlKeT npeBOCXOAHTb nHHel!Hyro -2 . '.. Je 
Ct) 09 

( CBR3aHHyIO C TSllnOBb!M ABHJKeHHeM) npn AOCTaToiiHo 6onbWHX 

Ct> oe 
vqi .. -k- H ( W / n T. ) « I • 0TMeTHM, 'ITO nocnenHee ycno

o e 

8 

I 

r 

ane B i:1anbHeiiweM· Besi:1e npennon_a_raeTcn • Bbmon11e11a,i>1M, H .· B 

STOM CMbICne Typ6yneHTHOCTb C'IHTaeTCR cna6oii. 

HenHHeiiHOe B3aHMO.QeiiCTBHe neHrMropOBCKHX Bonn, KaK 
/f 2 7/ x/ 

H3BeCTHO I 
t , onpei:1enneTCH cnei:1yromHM COOTl!OwenneM ! 

....L1E!l 2=r ➔IE.;! 2 +a J(:£+ S1TiS
152 )IE!1~1E;J 2dk 

a t k k k Ct> t(c.> ,I( ) k k l 

(5) 

nepBblii HenH11eiiJ1blii qneH COOTBeTCTByeT TOKY 3 nopn.QKa no nonro, 

BTopoii - 2 nopRAKY, B KOMIIOJleJITax ~ypbe 

hi ~ £ 2 
8c.> +iy ➔ .. ------f R. (k,k )IE ➔ I dk 

k (ac.>«/ac.>) £ l l kl l 

( 6) 

(,) .. Ct) 
k 

ri:1e 

££ 
R (k,k ) .. 2!:£(k,k 1,k,-k 1 )-

1 1 

411 i S 1(k-,k,-k 1)S 2 (k, k1 , i.).( 7 ) 

Ct> d Ct>• k'_> 

npH nocTaTO'IHO 6onhwHx v ,1. > v v m -, / m 
4' , Te e 

AHCI!ep-

cHn aonH onpenenne~Tcn nepBbIM qnenoM B ypaBneHHH ( 7), BKnan 

BTOporo, 'Illena Man BBHllY 6onbWHX 3H8'IeHHii l • '1To KacaeTcH 

MHHMOll '18CTH 8c.> t TO H8H6onee aqiq>eKTHBHblM 6es Y'I~Ta coy-

BT0pb!M i:1apeHHll nBnneTC_H paccennHe na H0Hax, onpei:1enneMoe 

'IlleHOM (7). 3TOT qneH COOTBeTCTByeT HenHHel!HOMY pacceHHHIO, 

, BX0ARWee B ( 7), 0ilHCbIBBeT BHpTyanbHYIO npononhHYIO I 
a -l 
Bonny. BenH'IHHY, onpenenn10my10 HHKpeMeHT nepeKa'IKH, 6onee 

yno6Ho 38IlHC8Tb B BH.Qe 

Jm s,-2... S (8) 
I ti 2 2 

xi KaK yJKe oTMe'lanocb Bb1we, (5) cnpaaenmrno Ann •Bonn 
C xaoTH'leCKHMH qiaaaMH H AnH 'MOHoxpoMaTU'leCKHX' rraKeT0B, 

9 
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H B 6eccoynapnTenbHOM cny,we (Tax.xax Jm,,,,.B(c,,_-k_v 1 , 

a Jm s l s 2 .. 0 ) ( 8) neiiCTBHTenbHO C00TBeTCTByeT pacceHHHIO 

Ha noHax. Bxnan JKe H0H0B·· B S 1,2 H I Man, TSK KSK 3TH 

«pyHKIUIH coneplKST BbIC0KYIO CTerreH.b MSCCbl H0H0B B 3HSMeHaTene. 

C yqeT0M coynapeHHii K8pTHH8 H3MeHHeTCl! cnenyromHM o6pa3oM: -

2 
noH-H0Hilb1e coynapeHHll BH0CHT axnan B , 

1 
H I, I · , aneKTpoH-

anexTp0HHb1e - B I, S 1, 2 H ,
0
,.ltl 2 

B § 9, 10 Bbl!:ICHl!eTCll, qTo HenHHeiiHbie B38\IMOneiicTBHll 

neHrMrop0BCKHX B0nH cymecTBeHH0_ pa3nHqHbl B 38BHCHM0CTH OT 

Toro, orrpenensieTc11 nu pa3H0CTb qacToT li3anMoneiicTByromnx xo

ne6aHHii Terrnoaoii nncrrepcneii nnn caMHM HennHeiiHhIM B3SHMv

neiicTaHeMx/, PacCMOTpeHbl pa3nHqHbie THITbl HennHellHbIX B38HM0-

neiiCTBllii a o6nacTH ru _: < k _ v Te 'KaK B TOM, TSK H B npy-

roM cnyqa11x. npn 3T0M 0K83b!BaeTCll, qTo B03HIIK8IOT H KHHCTHqec

Klle II rnnponHHSMl!qecxne HenHHellHbJe HeycToiiqHBOCTH ( B TOM 

q11cne H "nnccnrraTH.BH1>ie'), K0T0pbie MoryT H3MeHl!Tb He TonhKo 

HHTeHCIIBH0CTb, HO II HarrpaaneHHe cnex:rpanhHcill nepexaqx11. Oco-

6eHHO Harm1nHo 3TO BHnHo HS np11Mepe Y3KIIX, ( 'MOHOXpOMSTHqecxnx•) 

naxeToa. OKS3b1BaeTc11, qTo, HanpnMep, Hen11HeiiHasi nnccnnaTIIBHal! 

HeycToiiqHBOCTb M0lKeT npnaeCTII _K onHoBpeMeHH0My pacnnblBSHHIO 

rraxeTa H nanJKeH1110 ero ueHTpa. B aToii rnaae·11ccnenoaaHo TaKJKe 

Bnlll!HHe H0H-H0HHhlX coynapeHllll Ha HenHHellHoe B38HMonellcTBlle 

neHrMrop0BCKHX B0nH B HeH30TepMnqecxoll rrnaaMe (T
O

>> T ,). 

OHO 0K83b!BSeTCH aeCbMa cymecTBeHHbIM, KpoMe Toro, Hen11Heil:Hall 

UHCCHIT8THBH8l!HeycToil:q11B0CTb pa3B11BaeTCH II B TOM cnyqae, Korna 

ee IIHKpeMeHT MeHbllle qacT0Tbl coynapeHHll. 3To rrp11aon11T K H0B0MY 

BalKH0MY BbIBony' C0CTollmeMy B TOM, qTo B paccMaTpHaaeMoll 06-

nacTH napaMeTp0B nna3Mbl (n ypoBHll WyMa W / n T 
0 • 

aaTyxaH11e 

neHrMrop0BCKHX . B0nH, 113-38 coynapeHHll 0TCyTCTByeT, 11 rrp11 n106b1X, 

naJKe oqeHh qacTbIX coynapeHHllx HMeeT MecTo HeJrnHeiiHall n11cc11-

rraTHBHa11 HeycToiiq11aoCTb. 

xi · 
Ha qTo arrepBbJe, no-BIIUIIM0My, YK83b!Banocb B pa6o-

/ ll, 12/ 
Tax • 
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B q e TB e p To ii r n a Be · nccnenyeTc11 npo6neMa· B3SHMo-

B ( . 
.nel!CTBllll Typ6yneHTHbIX rrynbcau11ll qacT0T (JJ >>v. neHrMro,;. 

p0BCKIIX Hnll aneKTpOMarHIITHbIX) C r11npon11HaM11qecKIIMII rryn'hca-

llHllMII CtJ << II 
0 

, HMeromasi aalKHoe 3Haqeumi xax B na6opaTop-

Hoii rrnaaMe, TiiK II a acTpo1p11311qecx11x ycnoa11six. nono6Hoe B3a11Mb

neiicTa11e M0lKeT 0K838TbCll BeCbMa cymecTBeHHbIM !Ipll ycTa

H0BneHIIII KB8311CT8UII0H8pHblX Henlll{eiiHblX crreKTp0B neHrMrop0BCKIIX 

B0nH, rrpll B38HMonel!CTBIIII na3epa C aemecTB0M II BO MH0rHx 

npyr11x cnyqa11x. nonyqeHbI ypaaHeHirn, onncb1Ba10m11e a3a11Moneii-, 
CTBlle. neHrM'rop0BCKIIX H aneKTpoMarHIITHbIX B0nH C aKyCTHqeCKIIMII 

xone6aHllllMH H ycnoa1111 ao36yJKneHn11 nocnenH11x. OTMeTHM anecb 

nlllllb p11n oco6eHHOCTeii, B03HIIKSIOmHx B 3TIIX B3811MoneiiCTBHIX. 

feHepaUllll axycT11qecKHX Kone6aHHll M0lKeT cymecTBeHH0 38BIICeTb 

OT K0ppenl!Ullii a.q,· Kone6aHHii nna3Mbl, qTo cymecTBeHH0 0TnHqaeT 

paccMaTpllBaeMbJe B3811Mon.ellCTBHll 0'I'. 6eccoynapnTenbHbIX. Hap$!ny 

➔ a £ 2 . · 
c qiJeuoM ( k --::; ) l E ➔ I , aHanor11qHbIM 6eccoynap11TenbHOtt 

a k I k 1"' 1 .. 

reHepau1111, MoryT B03HIIKHYTb qneHhl T11rra 

(3necb k ·B0nH0B0ii BeKT0p ,, a~. B0nH, 

. a £ 2 
l!.ru--lE ➔_ I 

Bru I k f'1 

/1,.ru - aen11HeiiHa11 

rronpaaxa K nx 'lacToTe). TaKIIM o6pa30M Ha reHepau1110 im11 saTy

xaH11e HH3KoqacT0THbIX KOne6aHHll M0lKeT BnHl!Tb ann· 38BHCHM0CTH 

K0ppenl!UH0HH0ll «pyHKUHH £ - B0nH OT qacT0TbI, HnH B 06bJq-

HOM rrpencTaBneHIIH - OT 0TH0CHTenbH0ro apeMeHH nayx Koppenn

pyromnx rronell. 

.llnsi no11aneHHH rnnponnHaMnqecxoii pacxaqxn axycTnqecxnx 

KOne6aHHii Heo6xonHMO, qTo6bI Hap11ny C llHTeHCHBHbIM KB83llCTaUH0-

HapHb!M lpOHOM cymecTB0Ban BbineneHHbiii ( B rrpocTpaHCTBe B0nH0BblX 

BeKTOpoa) rryqoK neHrMrop0BCKHX B0nH, cneKTp K0Toporo He rrepe

KpbIBaeTCll C 0CH0BHblM ·cneKTpoM. Taxoll rryqoK neHrMrop'oBCKIIX 

B0nH nonlKeH HMeTb 3HaqnTenbH0 MeHblIIYIO llHTeHCHBH0CTb, He;>Ken11 

HHTeHCHBH0CTb 0CH0BH0I'O lpOHa, 3necb r11npon11HaMHqecKaH Heyc

T0iiqHBOCTb OITHCbIBaeT reuepauaro axycTnqecKHX · Kone6aHnii T0nbKO 

3THM rryqxoM, 3aMeTHM, KCTBTH, qTo Taime rryqKH B0nH MoryT 

peanhH0 B03HHKBTb B cnyqae HeycTol!qnaocTH rryqxoa aneKTp0Mar-

11 
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/13/ 
HHTHbIX B0nH B nnaaMe • H, HaKoHeu, cnenyeT nonqepKHYTb, 

qT0 nocnenHHM STanoM B ycTaH0BneHHH CT8UH0H8pHb!X cneKTp0B 

Typ6y/JeHTHOCTH B nnaaMe c nocTaToquo 6onhlIIHMH paaMepaMH 6ea 
. ~ 

MarHHTHoro nom1 aceraa aomKHhI 6bITb aKycTHqecKHe Kone6aum1, 

TaK KaK 0HH n6naaaJOT HaHHH3lllefi qaCT0T0fi H cyllleCTBylOT KaK 

B HeH30TepMHqecKofi, TaK H B H30TepMHqecKofi nna3Me, TToSTOMY 

OKOHqaTenbHhlfi cneKTp Typ6yneHTHOCTH non>KeH BKn10qaTb pa3BH

TYIO aKyCTHqecKyJO Typ6yneHTHOCTb, 

,, 
a 

KpoMe 9T0I'0, anecb >Ke HCcnenyJOTCSI B0ITp0Cbl B036y>KAeHHSI 

- B0nH sneKTp0M8I'HHTHbIMH Kone6aHHSIMH, a T8K>Ke pacce-

SIHHe nocnenHHX Ha aKyCTHqecKHX aonHax, qTo npencTaBnsieT 6onh

lllofi HHTepec B acTpocjJH3HqecKHX ycnoaHsix ( noKauHsi conHua H np,), 

B n si Ton r n a Be nHccepTaUHH o6cy:>KAaeTCSI npo6neMa 

ycTaH0BJieHHSI cneKTp0B KB83HCT8UHOH8pHofi neHI'M!OpOBCKOfi Typ-

6yneHTII0CTH nna3Mbl H HX BH!I, O6masi Kl'PTHHa ycTaH0BneHHSI 

cneKTpa aHanorHqHa Ton, K0TopaSI HMeeT MeCT0 a Typ6yneHTH0fi 

• - 3 
>KHAK0CTH, TTyCTb Wk SHeprHSI Typ6yneHTHblX nynbC8UHH B 1 CM 

B HHTepBane k no k +d k (T,e,W =4irk2 W ➔ 
k k 

) a f Wkdk= 

i = (2ir / k}-= w - nnoTH0CTH SHeprHH Typ6yneHTHhlX nynbC8UHfi, 

HX xapaKTepHblfi M8Cll1Ta6, 

lln~ ycTaHoaneHHSI c~auHoHapuon Typ6yneHTHOCTH Heo6xonHMo 

HanHqHe o6naCTH k B KOT0pon reHepHpy!OTCSI Kone6aHHSI, 06-

naCTH, B KOTOpon SHeprHSI TpauccjiopMnpyeTCSI B!I0nb cneKTpa, 

H o6naCTH, B KOTopon SHeprHSI nynbcau11n !IIICCIIITHpyeTCSI ( Boo6me 

I'0B0pSI, 9TH o6naCTH M0I'YT nepeKpb!B8TbCSI ). llnsi neHI'MIOp0BCKIIX 

Kone6aHl!fi reHepaUIISI npoHCX0AHT o6wqHo npll nocTaToqH0 6onhlIIHX 

k 
(JJ 

) • 8Hepr11si TpaHccjior,-( npH sToM, onHaKo k < k = -.2ll 
D V 

MllpyeTCSI 113-38 Hen11HefiHbIX B38IIM~'i:incTBllfi B o6naCTb MeHbllll!X 

k , 11 npu HeKoT0pbIX k "' k o scjJ(jieKT TpaHC(jiopMaUHII cpaB-

Hl!BaeTCSI c scjJ(jieKTOM nornomeHHSI, 3necb SHeprHSI 0CTaHaBnHBa-

eTcsi, HaKannHaaeTCSI H nornomaeTcSI, O6o3Haq11M rio aHanor1111 

C >KHAK0CTSIMH L ~ .!!. OCHOBHOfi M8Cll1Ta6 Typ6yneHTHOCTH, 
ko 

Toraa acHMITTOTHqecKofi o6nacTbJO B0nH0BbIX qHcen SIBnSieTCSI 

o6nacTh k » k 
0 

_/14/ 
, A HannTHqeCKl!e. pacqeTbl A8IOT B Hell 

12 

\ 
: f 

.. / 

' 

w const 

k kV 

TaKofi BH!I cneKTpa HMeeT MecTo, ecnn k <<k<< k * = !. 
0 3 

c., V 
oe• Tl ----. 
y2 

Te 
TTpH k > k,.. cneKTp CTaH0BIITCSI npaKTl!qeCKII ITOCT0SIHHbIM, OnHa-

KO nnsi nonyqeHl!SI nonH0I'0 cneKTpa Typ6yneHTHOCTH 11c'nonb30B8HHe 

aHan11T11qecKHX MeT0!I0B 0K83bIBaeTCSI HeB03M0>KHbIM, 

C IT0M0lllb!O BeCbMa scjJ(jieKTHBHOI'O B noao6Hh!X 11ccnenoaa

HIISIX MeTona BBeneHl!SI HenpepblBH0I'0 napaMeTpa 11 8BM ynaeTCSI 

pellll!Tb cnolKHYIO 3anaqy 0ThlCK8HIISI KBa3HCT8UH0HapH0I'0 cneKTpa 

neHI'M!OpOBCK0fi Typ6yneHTHOCTII nna3Mbl npaKTHqecKH BO Bceii: 

o6nacTH B0nH0Bb!X q11cen, BKnJOqag o6nacTb k ~ k 
0 

• TTpH pellleHHII 

cneKTP npennonarancsi TpexMepHbiM H30Tp0ITHbIM, TTpoaeneHo cpaa

He1me pe3ynhTaToB q11cneHHoro pacqeTa c aHanHT11qecKHMH, TTony

qeHo xopolllee cornac11e, O6cy>KA810TCS1 nepcneKTHBhI npeanaraeMoro 

MeToaa MaTeMaTHqecK0I'0 HCCnenoBaHHSI B 38!(aqax cjil!3HKH Typ6y

neHTH0ii: nna3Mb!, 

B §21 HccnenyeTCSI BnllSIHHe napHhlX coynapeHHii: qacTIIU Ha 

BH!I cneKTpa KBa3l!CT8UHOH8pHoii: neHI'M!Op0BCK0ii: Typ6ynel!THOCTH 

nna3MhI,. 

B npe!lbI!IYlIIHX rnaaax paccMaTpHBan11cb pa3nHqHbie HenHHeii:

HhJe scjJ(jieKTbI, 11Me10mne MecTo B cna6oTyp6yneHTHoii:. nna3Me, On

HaKo, KaK He0!(H0KpaTH0 nonqepKlmanoCb. Bbillle, pa3BHTbJe MeTo

!lbl IT03B0nSinH 11ccneA0B8Tb. nHlllb .Te H3 HHX, B K0T0pbIX npo11c-

X0!IIIT ae3aaqHTenbH0e H3Meaea11e n11cnepcHH Kone6aHHii:, 

lKp0Me §§, 10-13, HO II TaM 9T0 cymecTBeHH0 CBSl38H0 co cne

UH(jJHKOii: neHI'MIOp0BCKIIX Bona) • 

. rnaaa .mecTaR IT0CBSlllleHa HCCnenoaaHHIO Hen11aeii:HbIX 

B381!MO!leii:CTBHii:, B K0T0pb!X cymec1:aeHH0 HaMeHRIOTCSI !IHCnep

CII0HHbie CB0ii:CTBa nna3Mbl B o6nacTH Hll3KHX qacT0T, TTpoCTbJe 

cjJH3l!qecKHe apryMeHTbl IT0K83b!B8IOT, qTo nalKe B ycn0BHSIX · 

~ << ,1 H3_MeHeHHe HH3KoqacT0THb!X CBOii:CTB nna3Mbl M0>KeT 
0 o•e · . /3/ 

6bITb HeManbIM, lleii:CTBHTenbHO, xop0lII0 113BeCTH0 ' qTo HanUqHe 
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Typ6yneHTHOCTH. npIIBOJlHT K b03HHKHOBBHHIO_ a(jJ<peKTl!BHbIX Typ6yneHT-

Hb!X coynapea11li qacTHU C BonHaMn H BOnH MBlKJlY co6oll:, 3aBl!CSl
w 

8TH a<p<peK-mnx OT aaeprllll Typ6yneHTHOCTH. npn -- « 1 
n oT e 

THBHbie qaCTOTbl Vt' v2 •••. MHOro MeHbWe qacTOT Typ6yneHTHbIX 

nynbcaunli, OJlHSKO MoryT 6bITb JlOCTaTO'IHO 6onbWl!MH, ecnn ypo-
,. /5/ 

BeHb Typ6yneHTHOCTH ae Man•.· • .llm1 '18CTOT Ct) 1 MeHbWl!X1 

aanpnMep, vl • MOJKHO OlKl!)l8Tb Kopeaaoro pa3nl!'IHSI CBOliCTB 

Typ6yneHTHOli II He'Iyp6yneHTHOli niia3MhI. B cna6oTyp6yneHTHOli nna3Me 

aqi<peKTHBHbie Typ6yneHTHblB CTOnKHOBeHHSI, nponopu11oaanbHbie 6onee 

Bb!COKHM CTeneHSIM aaepr1m Typ6yneHTHblX nynbcau11li, HMBIOT MeHb-

WylO 'ISCTOTY ( vl ., W, v 
2 

"' W2 ). Mb! orpaHH'lllnl!Cb nccne-

JlOBaaneM o6nacTH V 1 >> CtJ >> V 2 
• TaK, Hanpl!Mep, o6bl'IHO 

Teopnsi npeli<pOBbIX ·aeycTOli'lllBOCTeli He Y'IIITbIBaeT aanl!'IIISI B,'l, 
I 1, 15/ 

Typ6yneHTHbIX nynhcauuli B nna3Me • l.JacTo, OJlHSKO, B pe-

anbHb!X aKcnepnMeHTax OT np11cyTCTBl!SI TaKl!X nynbcau111i TPYllHO 

1136aBl!TbCSI npn cymeCTBYIOml!X MeTonax HMnynhCHOro C03)laHl!SI 

nna3MbI, ae roBOpSI y)l(e O TSKIIX ycTaHOBKa'X, rne pa3BHB8IOTCSI 

aeyCTOli'lllBOCTH, 11 B aKcnep_l!MeHTaX no Typ6yneHTHOMy aarpeBy. 

KaK y)l(e oTMe'lanocb, ncnonb30Baaaasi Bh1we Teopnsi cna6oli aen11-

aeliHocTn MO)l(eT on11caTh_n11wb aqi<jieKThl Mennettaoli aen11aeliaott 

pacKa'IKII 11nn 3aTyxaHHH no'ITII nep11onn'leCKIIX Kone6aanli. 

Han6onbWllli naTepec nnH npnno)l(eH11li npencTaBnHeT 11ccneno

Baane anep11on11'lecK11 pacKa'111Ba10mnxcH npeli<poBbIX Kone6aa11li, 

B wecToli rnaBe 113naraeTCH 06m11li MeTon nonyqeansi aen11-

aeliaoli nnaneKTp11'IecKoli npoanuaeMocTl! nna3MbI B o6nacTII HI13Kl!X 

'laCTOT Ct) .. - npeli<pOBbIX, a TaK)l(e CtJ<v 
e 

) np11 ·aann'll!II 

HHTBHCIIBHOro B,'I, wyMa IlnH pa3BHTOll neHrM!OpOBCKOli Typ6yneHTHO

CTII, B § 26-28 nccnenyeTCSI Bnl!SIHHB B,'l, Typ6yneHTHOCTll Ha 

yCTOli'IIIBOCTb npeli<poBblX Kone6aain nna3Mbl, OKa3bIBaeTCSI, 'ITO 

aTO BnHHHile cymecTBeHHO 38BHCIIT OT Bil)la cneKTpa B,'I, Kone-

6aann. 3a1,iara11'leHab1e nearM10poBcKI1e Kone6aHiisi ( H3oTponHhie) 

co cneKTpoM CtJ£ = CtJ lk tzJ Dlllllb He3Ha'l11TenbHO 11ci;a)l(a10T 
oe k 1 

JlIICnepCHOHHbie CBOHCTBa nna3Mbl B H,'l~ 06nacT11, B TO apeMH KSK 

14 
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{i 

-;11 

OJlHOMBpHbie neHrMIOpOBCKlle KoneoaHIIH nnn aneKTpoMarHHTHbJe 
· . · . k2 ~ 

BOnHhl co cneKTpOM (Il30TponHbIM) Ct) t =CtJ + 21 ~ ( k le « Ct) ) 

oe . Ct>oe . oe 

MoryT npHBOJ:mTb KaK K CpblBY pa3nH'IHblX npeli<pOBbIX aeycTOli'III-

BOCTeli, TaK II K nos1BneHIIIO IIOBbIX Henmtell:Hb!X cneKTpOB H Henn

aeliHblX aeyCTOH'IHBOCTeli. TaK, HanpnMep, B cnyqae .OJllIOMepHoli 

neHrMIOpOBCKOH 

Ct)2 
(e) oe 

fk -_I+ k2v 2 

Te 

Ct)* 

Teky 

m 1CtJ HI 

11e
2 

kz 

Typ6yneHTHOCTII ( HO tt Oz ) 

ir 1 • 
l+i'l/----(CtJ-CtJ +CtJ 71/2) 

2 kz VTe * * 

a fn no ' 71 = 
iJx 

• r·~CtJ ___ > 
I + g (I + I 'I/ 2 k z VT• 

iJ £n T 

a £n n 

g .. _ I iJ -,.....,.----f . -W.; dk 
me VTeCtJoe CtJ-kzvgliJkl l 

2 
k1z V Te 

(8) 

(9) 

( 10) 

II V = 3 
111 

(IJ oe - rpynnoBaH CKOpOCTb neHrMIOPOBCKIIX Bona. . . 
B npenene g .. 0 . ypaBHBHile t .. 0 naeT JlIICnepcuoaaoe ypaBae-

. k / 1 15/ 
a11e npeli<poBbIX Kone6aanli nnaettaoii TeopI111 ·' ·• lfa ( 8) BHJlHo, 

'ITO npn g>> 1 npol!CXOJlllT CTa611n113au11si Kl!HeTl!'leCKOli HeycToli

'll!BOCTII 0b!CTpoli npett¢oBOli BOnHhl np11 

71> 2. ( 11) 

• W VTe · 2 CtJoe 
Ecn11 CtJ << k z v g 1 , TO np11 - » 12 ( - ) , v = ic--

n T v .t. · ¢1 t ___ .0 e '¼'1 

II kzv.,<<'1/g CtJ*(v,.='I/T
8
/m 1 , nony-'IHM CtJ=CtJ.g, T,e. cymecTBeH

aoe yBen11'lea11e 'laCTOTbI npe!1c!>OBbIX Kone6aa11li, np11 CtJ » kz v 
111 

OK83bIBaeTCSI B03MOlKHbIM B03HllKHOBeH11e HOBOli Hen11neliao-npell-

- a 3 k2 2 W <pOBOH ;HeyCTOl!'IHBOCTl! CtJ = -4 z v Te(t) * -T' • 
8 0 e 

ecn11 

w 2 . 
-- >> ( c,i* / k v ). OnaaKo cnencTBl!eM pa3Bl!THH. aToli aeyc-
n OT 

8 
z Te 

Toli'll!BocT11 6yneT ll3MeaeiI11e pacnpenenea11si B,'l, nynbcau11n Baa

npaBneaun HeonaopOJlHOCTl! nna3Mbl. B Jll!CcepTSUHll paCCM(?TpeHo_ 

T8K)l(e ll3MeHen11e Jll!Cnepcl!OHHbIX CBOliCTB nna3Mbl B o6nacTl! npeli

<pOBb!X qacToT non Bnl!HHneM aenoTeaq11anhHhIX B, 'I, Kone6aa11li, 
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I I 

, I 

i_ 

) 

0Ka3bIBaeTCH, qTO nnaaMa ycToilqnBa OTHOCllTenbHO Boaoy)KJ:leHllH 

npeilqioBbIX Koneoaanil, ecnn 

m 2 

_!.. »M »kj_ !..:il. 
m CIJ2 

8 HI 

( 12) 
,;.. 

kv2.\c,J2W 
M ... ( --!....!.; (-'-0 , ___;,._ f ,\ - xapaKTepHaH nmrna BOnHbl B. q. 

C1J c nT 1 
. 0 .e 

nynbcaunil, KpoMe Toro, OKa3bIBaeTCSI, qTo oonaCTb cymeCTBOBaHHSI 

TeMnepaTypao-npeilqioBoil aeycToilqnBocTH ( nnaeilaoil) c 71 >> 1 
c,Ja .. k2c,J (~ V2s 

z CllBllraeTCSI B oonaCTb oonbllll'IX T/ C poCTOM 

9HeprHH TypoyneHTHOCTll, a llM0HHO: T/ >> 
,\ c,J 2 w 

g = ( --l.....2!. )-.- >> 1. 
C n 0f e 

MccnenoBaHa TaK)Ke ponb qneHoB oonee BbICOKllx nopRnKoB no 

W /n
0 
Te. Y cnoBne nx ManocTH ecTb 

k, 
max{c,J,k.v 

1
1 » -c,J 

g k oor 

-1 
anecb (c,J oor) - xapaKTepaoe BpeMSI ncqeaaoBeJmSI KoppenRUHil 

( 13) 

B.q. TypoyneHT!lbIX nynbcaunil. TaK, aanpnMep, na ( 13) cnenyeT, 

qTo B paMKaX HaCTOSlmeil TeOpllH T0M!IepaTypHo-npeilqioBaSI ll.q. 

HeycToilqnBOCTb ncqeaaeT c,J 2
., - k! v;ri ( T/ >> 1 ), ecnn 

,\ c,J --
1 08 »,/~ • 
C 

Q) * 

B §29 paccMoTpe!Ia aanaqa o BnnRHnn nearMropoBcKoil Typoy.

neHTHOCTH aa HeycToilqllBOCTb, CBSl38!1HyJO C aHll30Tp_omieil TeMnepa

Typ, 0Ka3bIBaeTCSI, qTO H aTa aeycToilqHBOCTb M0)1{0T Ob!Tb no

naBneHa npn nocTaToqHOM ypOBHe wyMa, qTo, lIO-BllllllMOMY, rrpencTaB

nSleT llHTepec nnR acTpoqinanqecKllX rrpnno)KeHllil. 

B §30 oocy)KJ:laJOTCSI rrepcneKTllBbl paaBl!TllSI TeOpHII aneKTpo

MarHIITHblX CBOHCTB cnaooTypoyneHTHOil nna3Mbl B. oonaCTll 'Hll3Kl!X 

qacToT, a T8KJKe npenenbI lipl!Me!IllMOCTll nonyqeH!IblX ll § 26-29 

peaynbTaTOB. HaKo!Ieu, B §31 11ccnenoBaHbl nncnepCHOHHble CBOHCTBa 

cnaooTypoyneHTHOil nnaaMbl B oonacTn qacTbIX KynoH0BbK11x coyna

peanil. MccnenoBaHbI KoneoaHHSI THna BToporo aByKa B·raae rrnaa

MoaoB ll IIOKaaaao, qTo KpHTepnil HeycToilql!BOCTII 9TllX KoneoaH11il 

16 

. , 
. j1 

' 1 

I' 
\I 

aaaqllTenbHO Cnaoee, lle)Kenn B oyccoynap11TenbHOM npeJtene,, Pac

CMOTpeHa aanaqa o Boaoy)Knemrn aennaeilHblX aKycruqecKnx Kone.;:;: 

oaHHil qyqKOM IIO!Iepetmb!X BOnH;;,;.:· .. ,',:cc,,: , ... '.: 

. : 17, 11, 16-31(. 
PeaynbTaTb! nnccepTaumI: OllyQ/lHKOBallbl ;B _paooTaX:c: ,:-:::,:; ,,,, .. •. 

H llOKllaJtbIBanHcb Ha Bcecol03HbIX ~. Me)KnyaapOJtliblX•,KOHqJepeHUHSIX ,: 

no qinanKe nnaaMbl (Tonnncn, 1966, Beaa ·1967, HoBocnonpcK: 1968, 

EyxapecT. 1969), a TaK)Ke Ha/Bce,coroaHbiX, ceMnHapax ,no ,KonneKTHB;.. 

HbIM BaanMoneilc_TBHHM B nnaaMe.:; (MocKBa.,J966, 0 ,l968" XapbKOB 1967,, 

HoBOCllollpCK 1966, CyxyMH 1967), Ha BC0COI03HOM COBeitraHllll no 

ynep)KaHllIO n_na3Mbl B aaMKHYTb!X-,noi:iywKaX:;(MocKB~,.1968),.cHa 

BC0COI03HOil KOHqJepeHUHH !IO KOCMnqecKoil ll naoopaTopHoil.:,nnaaMe '· 

: (XapbKOB 1969), Ha 6 BC0COI03HOil IIIKone. !IO KOCMOqJll3llKe c(r;.· Ana.;;• 

THTbl 1969). ;:. ~· 
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