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AHHOT8UHSI 

HaA.ueHO TO'lHOe peweHHe ypaBHeHHSl, onHCbiB8IOUlero ¢oTopo)i~.ueHHe nHoHOB 

Ha nHoHaX npH HH3KHX aHeprHSIX. C¢opMyn~:~poBaHo Tpe6oBaHHe, oT6HpaiOmee ennH

cTBeHHOe pemeHHe. PeweHHe onpe.uenSieTCSI BbiCOKOaHepreTH'leCKHMH oco6eHHOCTSI

MH aMnnHTY.Ubl. 0HO HMeeT pesoHBHCHbiA xapaKTep1 ecnH HMeeTCSl pe30HaHC B pac-

:J = I = 1. 
ceSIHllH nHOHOB Ha nHOH8X B COCTOSIHHH C -i> 

• • 
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1. Bae.oeHHe 

11+11 
( 1 ) 

He06XO.IlHMO paCCM8TpHB8Tb npH H3yqeHHH cllOTOpO.>K.IleHHH DHOHOB Ha HyKJIOH8X C 

' Ill 
noMOIUbJO npe.ocTaaneHHSI MaH.oenbcTaMa 1 TO'IHO TaK .>Ke,KaK .onsr H3y'leHHSI nHoH-

HyKnoHHoro pacceSIHHSI He06XO.IlHMO p8CCM8TpHB8Tb pacCeSIHHe DHOHOB Ha llHOHaX. 

npH paCCMOTpeHHH llHOH-DHOHHOrO paCCeSIHHSI B T90pH10 BBO.IlHTCSI HOB8SI KOHCTaH-

~ /2/ 
T8 llHOH-nHOHHOrO B38HMO.IleACTBHH • .[lon.>KHB JlH BOii:TH eme O.llH8 llO.Il06HaSI KOH-

CT8HT8 npH paCCMOTpeHHH cllOTOpO.>K.IleHHSI DHOHOB H8 DHOH8X? TeopHSI B03MyllleHHil: OTBe

'189T Ha aTOT aonpoc oTpHuaTenbHo. B caMoM .oene 1 ecnH qeTbrpexmic;;;;c.sr aepmHHa 

C qeThipbMSI BHyTpeHHHMH HyKJIOHHbiMH JIHHHSIMH p8CXO.IlHTCSI 1 'ITO 38CT8BJISieT BBO.IlHTb 

B narp8H.>KH8H COOTB9TCTBYIOIUHA KOHTp-qneH H KOHCT8HTy llHOH-nHOHHOro B38HMO.IleiA

/3/ 
CTBHSI (cM. 1H8DpHMep1 ) 1 TO 8H8JIOrH'IH8SI B9plllHH8 C O.llHOA cllOTOHHOA: H TpeMSI DHOH-

HhiMH BH9lllHHMH JIHHHSIMH CXO.IlHTCSI 1 T8K 'ITO HeT HY.>K.Ilbl B HOBhiX KOHTp'IJieH8X H HO-

BOH KOHCT8HTe. Eonee TOPO, T8KHe cpoToH-TpeXDHOHHhie KOHTp'IJI9Hbi npOCTO H9Jlb3SI BBeCTH 

H3 coo6pa.>KeHJIA: KoBapHaHTHOCTH H nepeHopMHpyeMOCTH. TaKHM o6paaoM, c TO'IKH ape

HHSI T~OpHH B03MYIU9HHA 8MDJIHTY .ll8 cpoTopO.>K.IleHHSI .ll0Jl.>KH8 Bbip8.>K8TbCSI qepea • CTa-

phre' KOHCT8HThf. ( CKa.>KeM1 KOHCT8HThi 9Jl9KTpOM8rHH'>Horo, llHOH-nHOHHOro H llHOH-

HyKJIOJlHOrO B38HMO.IleAc;:sHA) • .[lanee, ecnH nocne Toro K8K 9Jl9KTpOM8rHHTHOe B38HMO" 

.oeA:CTBH9 Y'IT9HO O.llHH pa3 DpH BKJ110'19HHH cllOTOH81 paCCM8TpHB8Tb TOJlbKO CHJlbHhie 

B38HMo.oe.licTBHSI H He y'IHTbiBaTb nHoH - .llBYXKBOHHoro (.1i KK) aaaHMO.IleA:cTaHsr 

( . /4/) 
KOTOpOe He MO:>keT 6hiTb CHJlbHee, '19M 9Jl9KTpOM8rHHTH09 1 TO JIJ068SI .llHarp8MM8 

• 
npOUE'CCa ( 1) .ll0Jl.>KH8 CO.Il9p.>K8Tb HyKJIOHHYIO HJIH HYKJIOH- rHnepOHHYIO neTJIIO ( pHc.l). 

TaKHM o6paaoM 1 npouecc ( 1) cymecTBeHHo cssraaH c 6apHOH8MH a npoMe.>KyTo'IHhiX · 

COCTOSIHHSIX H .llOJl.>KeH HC'I938Tb B npe.oene 6eCKOHe'IHO 60JiblllHX M8CC 6apHOHOB. 

HH.>Ke, 6y .oeT •.~oKaaaHo, 'ITO aTH peaynbTBTbi TeopHH aoaMymeHHA BhiTeKaJOT TaK

.>Ke H3 TeOplfH .llHCnepCHOHHhiX COOTH0lll9HHA:. 
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C nOMOlllbiO nsoi!:HbiX nHcnepCHOHHbiX COOTHOUleHHi!: npouecc ( 1) paCCMaTpHB8JICH 

/5/ 
B pa6oTe • rne nnH Hero nonyqeHo onHoponHoe ypasHeHHe H B npH6nHmeHHH peqKO-

ro nHOHHoro peaoHaHca Hai!:neHo ero pewemte, KOTopoe aaBHCHT OT HeonpeneneHHoi!: 

KOHCTaHTbi H HMeeT pe30H8HCHb!H xapaKTep B npenene, KOrna U1HpHH8 IIHOHHOI'O peao

HaHca ( npH KOHeqHOH ero BbiCOTe) paBHa HyJIIOo C cpH3HqeCKOfi me TOqKH 3peHHH f!CH0 1 

qTo eCJIH aMIIJIHTY na nHOHHOI'O pacceHHHH BCJOny pasHa HYJIIO KpOMe OnHOH TOqK1f 1 rne 

• oHa KOHeqHa, TO npouecc paccemUHI He noJnKeH HHI' ne npostBJIHTbCH. 

B naJibHefiweM Mbi 6y neM HcxonHTb H3 o6biqHoro ( onHoMepHoro) nHcnepcHOHHo

ro cooTHOWeHHH B Ha6nronaeMoi!: o6naCTH, npennonaraH, qTo . oHo cnpasennHBO 6ea 

BbJqHTaHHA. B n. 3 npHseneHo c}:JHaHqecKoe coo6pameHHe, H3 KoTopor:o cnenyeT, 'ITO 

eCJIH nJIH pacceHHHH cnpasenJIHBbi nHcnepCHOHHbie COOTHOUleHHH C onHHHM BblqHT8HH-

/2/ 
eM ( KaK B ) 1 TO nJIH cpoTopomneHHH 1 BCJienCTBHe rpanHeHTHOH HHBapH8HTHOCTH 1 

nHcnepCHOHHbie COOTHOllleHHH cnpasenJIHBbl nJIH BbiqHTaHHfi • .[lng TCI'0 1 qT06bi H3 nHc-

nepCHOHHOI'O COOTHOUleHHH nonyqHTb HeonHoponHoe ypasHeHHe 1 HMeJOlUee He HyJieBOe 

peweHHe, HymHo yqecTb naneKHe oco6eHHOCTH, B nepsyro oqepenb oco6eHHOCTb1 cooT-

BeTCTBYIOlllYIO HyKJIOH-aHTHHyKJIOHHbiH nape B npOMemyTOqHOM COCTOHHHH B YCJIOBHH 
X) C.· 

yHHTapHOCTH 

.[lng ypaBHeHHH1 nonyqeHHOI'O H3 nHCIIepCHOHHOI'O COOTHOUleHHH
1 

B n.4 HafineHO 

peweHHe B HBHOM BHne. 

3To peweHHe enHHCTBeHH0 1 ecJIH nHOHH8H cpaaa Ha 6eCKOHeqHOCTH CTpeMHTCH 

K Hynro. EcnH me cpaaa cTpeMHTCH K $ , peweHHe He enHHCTBeHHo. 0nHaKo 1 onHo 

H3 peweHHi!: Ha 6eCKOHeqHOCTH CTpeM!fTCH K Heo.aHOpO.UHOMy q.o_eHy 6biCTpee BCex. 

ToJibKO 9TO peweHHe 06Jia,aaeT TeM CBOHCTBOM 1 'ITO H3 Hero ucqeaaeT BeCb BKJian 

OT nHOHHOI'O pacceHHHH 1 eC.'JH lllHpHHa IIHOHHOI'O pe30H8HC8 (II pH KOHeqHofi BbiCOTe) 

CTpeMHTCH K HYJIIO. VlMeHHO 9TO peweHHe Mbl Bbi6HpaeM KaK cpHaHqecKoe. 

nocTpoeHbl rpac}:JHKH peweHHH nJIH nsyx MOnenei!: IlHOHHOI'O pe30H8HC8 1 OTnlfqaro

lUHXCSI noseneHHeM cpa3bl Ha 6ecKOHeqHQCTH. 

x) nono6HbiH yqeT .aaneKHX oco6eHHocTefi (nnSI .J( K -pacceHHHH c nepeaapgn

xoA) 6biJI cnenaH B pa6oTe A.A.AHceJibMa H B.M.WexTepa, nonomeHHofi Ha cosema

HHH no nHCIIepCHOHHblM COOTHOU18HHHM B .[ly6He (Mail: 1960 r.). 

B 

I'D. 

$! 

• 
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2. K H H e M a T H K a 

nycTb /{ H e - HMIIYJlbC H B8KTOp IIOn51pH3aUHH rpOTOHa 1 '/ ( 1 o(. H f.z. ,;; '/J>l-
HMIIY::lbCbi H 3apHLIOBbie 'U!CJla COOTB8TCTB8HHO HaqaJlbHOf'O H KOHeqHbiX IIHOHOB. MaT-

pH:qHhlit 9J18M8HT rrpouecca (J) HMeeT BHLl 
(5) 

f'Ll8 C - IIOJlHOCTb!O 8HTHCHMMeTpHqHbie T8H30pb1 0 a !J - IIOJlHOCTb!O CHMM8TpH:q-

H8SI ~YHKUHH HHB8pHaHTOB 

t. 
.j == rr;J.. ~~3J 

2.. s = (~, - fj3) 
.%.. 

t = rt, - rt)..J 

B CHCTeMe ueHTpa Mace 

.%.. 
.j =: (I< + cJI<) 

j = ~L 2,1( cJ~ 

t = ~ L - ). K G)f. 

(3) 

( 4) 

(5) 

+ :l!<f CQJ (}I _,._. 

i =CZ-3, c.JK::(K.~.+-~.z./}:, c.o~e~~i' f'Ll8 r - Macca IIHOH8 
~ 

K = I K I .I 

00 I 

ff(s, etn8) = L t'zt+t(~J ~H (CIY.f8) 
.,..,0 (6) 
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Ms ycnoBHH yHHTapHOCTH cnenyeT, 'iTO npH HH3KHX aHeprHHX 

iG.' It = lfe I e l, 

rne &( ( - ciJasa llHOH-UHOHHOrO pacceHHHH B COCTOHHHH C yrnOBbiM MOM9HTOM 

H30TOllH'i9CKHM CllHHOM 1 • .QHciJciJepeHUH8llbH09 C9'i9HH9 paBHO 

li 
<;IQ 

== a I< f/3 Jt'n.Z·e { .L J z.. 
~11 • 

3. .QHcnepCHOHHOe COOTHOW9HH9o 

>. 

(7) 

f If 

(8) 

nocTynHpyeM Tenepb CT9ll9Hb pOCT8 1' 
Ms (8) cnenyeT, 'iTO npH cPHKCHpoaaHHOM t 

llpH ciJHKCHpOB8HHOM t H 4~00, 

H J~-

d. tr I 
cJ.Q. 8=0 

: eon-St I .fi r I z, . (9} 

EcnH 6&1 aTo paaeHCTBO oTHOCHnocb 
K ynpyroMy npoueccy, TO H3 Hero cnenoaano 

H j -00 j~~ ae.neT ce6H KaK nonHo~ 
6&1

1 
'iTO npH cPHKCHpOB8HHOM t. 

ceqeHHe aToro npouecca. V.MeiOTCH TeopeTH'ieCKHe coo6pa)KeHHH ( rpH60B), 'iTO non

Hoe ce'ieHHe Ha 6ecKoHe'iHOCTH non)KHO y6&1B8Tb KaK I /{nz.6 • CnenoaaTeJibH01 

TaK )1{9 .llOli)KH8 6&In8 6&1 y6&IB8Tb Jtn 9' B (9) .llliH ynpyroro npouecca, npHM9M 1 

'iTO 9TO HM99T MeCTO H .llliH paCCM8TpHB89MOrO npouecca. 

EcnH aoo6we npHHHTb
1 

'iTO nH¢¢epeHuHanbHbie ceqeHHH anepen nnH ¢oTopo)KneHHH 

H paCC9HHHH llHOHOB Ha 6eCKOH9'iHOCTH HM910T O.llHH8KOBYIO CT9ll9Hb pOCT81 TO HHBa

pH8HTHbi9 8MllliHTY.llbi .llliH npoueCCOB cPOTOp0)K.ll9HHH .llOli)KHbi y6biB8Tb 6biCTpee 1 qeM 

.llliH paCC9HHHH
1 

T8K K8K H3 Tpe60B8HHH rpanHeHTHOil: HHB8pH8HTHOCTH M9)K.llY HHB8pH-

8HTHOA 8MllliHTynoA 
H M8TpH'iHbiM aneMeHTOM ciJOTOpO~.ll9HHH .ll0li)K9H CTOHTb aHepre-

TH'i9CKHA MH0)KHT9llb
1 

OTCyTCTBYIOWHA B cnyqae pacceHHHH0 npH 9TOM, eCnH .llliH pac

ceHHHH .llHCnepCHOHHbl9 COOTHOW9HHH cnpaB9.llnHBbl C O.llHHM Bbl'iHT8HH9M 1 TO .llliH cPOTO

pO)KJleHHH oHH cnpaaennHBbi 6es Bhi'iHT8HHA. TaKHM o6pasoM 1 Mbi npHMeM, 'iTO onHoMep-

Hbi9 .llHCnepCHOHHble COOTHOW9HHH .llliH paCCM8TpHB89MOrO npouecca1 CTpOrO .llOK838H

/6/ 
-Hbl9 B 

1 
cnpaaennHBbl 6e3 Bbi'iHT8HHA: 

..... 

!T(3, t; = ;,. J -s'-s-i~ 1m.'J{s; t} d 1' +(5~s). (10) 
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(7) 

l tf 

(8) 

• 

4-+ co, 

(9) 

LlOBano 

nonHoe 

TO non-

Tb aHepre-

OllHOMep-

OK83aH-

(to) 

7 

EcnH S STOM COOTHOUieHHH orpaHH'IHThCSi paCCMOTpeHHeM 6nH2Ka:ltUIHX OCo6eHHOCTeH 1 

T.e. S ycnOSHH YHHTapHOCTH yqeCTb nHUib .USyXUHOHHOe npoMe2KyTO'IHOe COCTOSiHHe 1 TO 

.UnSi aMUnHTy.Ubl cpOTOp02K.UeHHSi Mbl nony'IHM O.LlHOpO.LlHOe ypasHeHHe 1 KOTOpoe .UOn2KHO 

HMeTb Hynesoe peUieHHe ( Tpe6osaHHe e.uHHCTSeHHOCTH CcpOpMynHpOSaHO HH2Ke,. n.4) • 

TaKHM o6paaoM, paccMaTpHsaeMbi:lt npouecc cymecTseHHO aasHCHT OT .uaneKHX oco6eH-

HOCTeA. 

Cne.uylOIUHe OCo6eHHOCTH COOTSeTCTSYIOT 4,6 H T • .U. ilHOHaM S npoMe2KyTO'IHbiX 

COCTOSiHHSiX H HX yqeT SSO.UHT S COOTHOUieHHe ( 10) aMnnHTY .Ubi cpOTOp02K.UeHHSi MHOf'HX 

UHOHOS. B HaCTOSiiUee speMSi Mbl He M02KeM HBUHCaTb CHCTeMbi ypasHeHH:lt .UnSi STHX 

aMnnHTy.U. 0.uHaKo 1 SiCH0 1 'ITO UOCKOnbKY see :3TH aMnnHTY .Ubi He HMelOT nonlOCHbiX 

OCo6eHHOCTe:lt 1 TBKaSi CHCTeMa .UOn2KHa 6biTb O.LlHOpO.UHO:lt 1 H ee peUieHH8 .UOn2KHO 

6hiTb HyneSbiM. Cne.uyiDIUaH oco6eHHOCTb cooTseTCTsyeT KaoH-aHTHKaoHHoA nape /( K. 
EcnH He y'IHTbrsaTb HecHnbHbie saaHMo.ue:ltcTSHH, To aMnnHTy.ua npouecca (1r _.. K K 

TaK2Ke He HMeeT nonlOCHOA OCo6eHHOCTHo llnSi Hee HeTpy.UHO HaUHCaTb .UHCnapCHOHHOe 

COOTHOUieHHe (6e3 Sbi'IHTaHHH, KaK H (10)), KOTOpoe HMeeT Hynesoe peUieHne, ecnH 

pasHa HynlO aMnnHTY .ua cpOTOp02K.UeHHSi UHOHOS. 

BnH2KaitwaSi OC06eHHOCTb1 KOTOpaSi SHOCHT HeO.UHOpO.UHOCTb S { 10) COOTSeTCTBy

eT HyKnOH-aHTHHyKnOHHO:il: nape { .J'I.ii ) S UpOMe2KyTO'IHOM COCTOSIHHH, TaK KaK .UHcnep--
CHOHHbie COOTHOUieHHSi .UnSi aMnnHTy .Ubi npouecca ( 1f" ~ Jf J/ HMelOT HeO.UHOpOLlHbi:lt 

nonlOCHbi:II: qneH. 

nocne TOf'O KaK S paCCMaTpHsaeMb!e ypasHeHHSi see.ueHa HeO.UHOpOLIHOCTb, aM

nnHTYLIBMH cpOTOp02KLieHHSi 4-x H T.Ll. UHOHOS S paCCMaTpHsaeMO:il: o6naCTH ManbiX 

SHeprH:II: M02KHO npeHe6pe'lb • 

.J- c:r TaKHM o6.paaoM 1 s •• ., v 

• 
s ( 10) Mbi yqTeM .usa qneHa 

+ ( Jl" 1}oN.; I 

rne(J~r~f~lisbrpa2KaeTcH qepea aMnnHTY.Ubi npoueccoe (11 _., Jr:Jf 

(cpopMyna 7) 1 a (Jwr 3}.1/~ - qepea aMnnHTY.Llb! npoueccos 

H JiJi ~ .Af~ 

( 11) 

(Jm ~Jmr s ( 11 )
1 

soo6me roeopH, co.uep2KHT o6nacTb HeHa6niD.uaeMbiX yrnos 

npH Manblx aHeprHHX. HeHa6nlO.uaeMaH o6nacTb oTcyTcTeyeT npH 

( 12) 
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H COOTHOWeHHe ( 10) B STOM cny<~ae &MeeT BH.ll 

't ..L -J ( '"' ~ ( l, UJifl. = q.'/IC' J}71F riJ, + 
§"(4~ ~9 =-;<) = ,.- s'- J-, £ 

(13) 

"~A 1.. 

AI '-J (Jm~(s:wo=t'!K'J)~.i d!' + (j~i =frL-&) 
+ji 5'-.1 

""'J, 
3,lleCb 1ft, - M8CC8 HyKnOH80 0'1eBH.llH0 1 'ITO B 

J, 
HHTerpanax c HH>KBHM npe.nenoM 4"' 

MO>KHO DOflO>KHTb rJ>5 0 = :J_ H •npeue6pe'lb .j 1 J 

4. ViuTerpanbHoe ypasueuue H ero peweuue. 

, 
DO CpaBHeHHIO C :S • 

Opu MSnhlX sueprustx B ua6niO.naeMoA o6nacTH B paano>Ke&HH (6) .nocTaTO'IHO 

y<~eCTb uuawue napDBanbH&Ie sonH&I. Opeue6perast F H cTapwHMH sonuaMH RMeeM 

§(J~ Go69) = ft($) = fCs), 
(14) 

r .ne / - aMDnHTY .na P - sonHbi. 06oaua'IHB ~ :: 'f!« .t. 1 
H3 ( 13) nony<~aeM 

{fiJ = A 

3.necb 

-
+ i J 3'"' f ( ~,) ( v , - ~ - ; £ 

+ { 
i' -1- J + 9/8 ) d v: 

0 

j\ fl, 
= 1r 

.,_ 

J 
(Jm :F(1: wse=lJ),.,-1 rJs' ., ~ 

tr~J = lfr~J I e;~Y"J 

J' 

0 = 0_' 
I 

(15) 

(16) 

( 17) 

1'"""" 

Ypasue 

MO>Ke'f 

• 

1) 

06oaua 

3T8 K 

30M 0 

csepxy 

r.ne 

OpH 

Pace 

Oua 

H A(. 

nos 

TaK 



, 
s. 

(13) 

TO'IHO 

( 14) 

'189M 

( 15) 

' 

(16) 

(17) 
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Ypasaeaue ( 15) Kpoccuar-cHMMeTpH'IHO (npu aaMeHe ~-+ - ~ - 9/3 ) u .o.mr 11ero 

( (7), (8)) 
M02K9T 6biTb H&DHC&HO TO'IHOe peweHHe CMo 0 

1) nycTb DpH 

(18) 

0603H&'IHM 

00 

= .L r st~>(-'-1rj ~-i. 
0 

+ " 1"1 )tiv. .J+i!+9g 
(19) 

3Ta KpOCCHHI"-CHMMeTpH'IH&B ~YHKUHB I"OnOMO~Ha BO BCeA DnOCKOCTH ~ C paape-

30M OT - oo .o.o - 9/g H OT 0 .o.o - • Ell npe.o.enbHbie 3H&'IeHHB aa paapeae 

CBepxy ( +) H CHH3Y (-) paBHbl 

(20) 

r.o.e 

c:oo 

f(~} = ;,- p J d'(Jt) (.X ~ v 
(J 

.... ( )d .X 
.X + v -t .9/8 • (21) 

npu ~ - oQ 

4(3!) ~ 0. (22) 

PaccMoTpHM ¢yHKUHIO 

00 

'fri) == f,. j ef(.JJ,,n o[vJ (v ~ ~ (23) 

0 

0Ha HMeeT Ty :>Ke CHMM9TpHI01 Ty :>Ke o6n&CTb I"OnOMO~HOCTH H Te :>Ke paape3bi 1 'ITO 

H A(a) • a ell CK&'IOK Ha paapeae paseH 

(24) 

nosToMy !f:JyHKUHSI .D.On:>KH& COBDB.Ll&Tb C e t1 (i.) C TO'I}fOCTbiO .Ll.O DOnHHOMBo 

T &K K&K npH z ...,. oO "£ ~ 0 • a e .4 ~ :1. • TO STOT nonHHOM paBeH 1. 
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(25) 

Via (23), (25) H (20) cne.uyeT, 'ITO 

{rvJ = 11 ef(~,.,.;ot~' 
(26) 

eCTb peweHHe ypaBHeHHH ( 15 ). 3TO peweHHe e.UHHCTBeHH0 1 T8K K8K o6mee peweHHP ... 
~·o 

COOTBeTCTBYIOIUero O.UHOpO.UHOrO ypaaHeHHH HMeeT BH.ll P ef 
1 

1 r.ue P - nonH-

HOM (KpOCCHHr-CHMMeTpH'IHbiA); H8 6eCKOHe'IHOCTH OHO .UOn:lKHO CTpeMHTbCH K 0, 

T.e. P = 0 

2) OycTb Tenepb npH ~ -i> coo 

o-r~> -'t jl 
( o (v} -. Jr - c l1 -« , o<. "> o). (27) 

0603H8'1HM -~ + 9/16 I 0,~, -( I 
~(1:.} = 1i v-.+ J/16 J -~ 

~ 
-J + i. + 918 )dv~ 

( 28) , 

3Ta cPYHKUHH o6na.uaeT TeMH )Ke CBOACTB8MH 1 '1TO H cPYHKUHH /19/, HO npH~~oo 

11 (i!) -'t eorr.d - 2 eYI/r i: + 9/tb) (29) 

e()tiJ ~ Gl)lfit (30) 

(i;+!J/J6)L 

KaK H B npe.Uhi.UYllleM cnyqae, HeTpy .UHO noKaaaTb, 'ITO 

p (·11 I L f + i d r (JJ =A-. (J.f.9/t6) e 
A , 

(31) 

r.ue - - f ) .x-+ .J-+ 9fg dx 
(32) 

f(~) 
= v + 9/lb p J O"(zJ (__i 

3r ;x + 9/16 X- ~ 
0 

• 



t 

(25) 

(28) 

eweHHP 

- noJIH-

If o. 

(27) 

(28) 

(29) 

(30) 

( 31 ) 

(32) 

---==-=~-~--~~ =~--- ------
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(33) 

eeTb peweHHe ypasHeHHSI ( 15) • O.uHaxo aTo peweHHe He e.uHHeTseHHo. TaK xax K 

HeMy MO:>KHO npH68BHTb 06ruee peweHHe O.llHOpO.llHOf'O ypaBHeHHS1
1 

KOTOpOe B 3TOM 

enyqae pasHo 

_ .f+io 
c e , (34) 

f'.lle C - npOH3BOJlbH8SI KOHeTaHT8 c He MO:>KeT 6b!Tb DOJlHHOMOM nepBOA eTeneHH 

BBH.llY Tpe60B8HHSI KpoeeHHr-eHMMeTpHH ). 

TaKHM o6pa30M 1 Bee peweHHSI ypaBHeHHSI ( 15) B .Q8HHOM enyqae HMeiOT BH.ll 

Bee OHH Ha 6eeKOHe'IHOeTH eTpeMSITeSI K J\ 

J'+ia e 

J.1 JlHlllb e.llHHeTBeHHOe peweHHe 1 .llJISI KOTOpOf'O 

A xax 

(35) 

.J -z. 
K8K If 1 DOeKOJlbKy DpH ~ _. 00 

J!... -4- •.• } 

11" 
(36) 

(37) 

~I 6y.ueM e'IHT8Tb <}:JH3H'IeeKHM TO pellleHHe ypaBHeHHSI ( 15), KOTOpoe H8 6ecxo

He'IHOCTH CTpeMHTCSI K HeO.llHOpO,llHOMy 'IJleHy 6bieTpee 1 'leM eTpeMHTeSI K HyniO JII06oe .. 
peweHHe eooTBeTeTBYIOlllef'O O.llHOpO.llHOf'O ypaBHeHHSio 

J.1a ( 31), ( 35) - ( 37) nonyqaeM Bbipa:>t<:eHHe .unsr aToro peweHHSI 

(38) 

r.ae A .aaeTeSI <}:JopMynoA ( 33) H 

(39) 
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npH 60llbWHX 9HeprHSIX H3 9TOrO peweHHSI 6biCTpO HCqe3aeT BK118.ll .llHCIIepCifOHHOrO 

HHTerpana, cne.nosaTenbH0
1 

cpe.nH scex peweHHH ( 35) OHO MeHee scero qyBCTBHTeJ1bHO 

Ha 6ecKoHeqHOCTH. TonbKO aTo peweHHe .naeT ¢H3H-
K .neTallSIM noBe.neHHSI ¢a3hl G 
qecKH sepHbiH pe3ynbT8T npH CTSirHsaHHH K HYJIIO wHpHHbi nHOHHoro pe3oHaHca. B ca-

MOM .nene, npH 

t = { 0 
Jr 

.J l.. J ~ • 
(40) 

~ > -Jp_ 

eJ'fi>} I ( J fl.. + J /16 ) L \ 

== ( .JI'L- v) ( vo. + V +!I fg) 
(41) 

t(-t'(v) = !r 
(J-..Jp_)(J+JR.. +i/8) 

L 
(~.+ 9/!6} -

to> 

B TO speMSI K8K B (36) 

f(l)) = .t1 . (42) 

n pHBe,lleM Bb!p8)KeHHe .llllSI 8Mlll1HTY .llbl ¢oTOp0)K,lleHHSI .llllSI .llBYX MO.llelleH llHOHHOrO 

pe30H8HC8: 

1 ) 0 

Jl"ll8 ( J -+ 8 - JR. ) 

" < Jll.- .g , J > ~fl. +- ~ 

Jll. - 8 < \) <. vII. (43) 

S" -

:lt"J.tg ( Jlt + g- v ) ~(l. < " < Jll. + c 
Bbipa)KeHHe ( 26) .naeT 

f(~} = 1\ e; ~ c;p{vJ 

(44) 

wr J _ (J- v11- ---;;r- Jtt. + C- J .1 9 

{ 

} 2. ~- ~II. \J... } { l 
J l v - .4 C1 v ~ -'11 - -\(J+C-J£l(.l.d-~}l PI-Jtt 8 

Bbipa 

!f(, 

3TH 

HYllb 

ABT 

pOKOB 

• 



• 

OHHOT'O 

BHTenbHO 

aeT cpH3H-

• B ca-

(40) 

(41) 

(42) 

OHHOT'O 

(43) 

(44) 

J 

13 

2) 

0 J { .Jtl.- t 

~8 (.J -1- 1-.JL) Jfl. -I < .J <. -Jtl. + g (45) 

Bbipa)KeHHe ( 38) .aaeT 

3TH cp83bl H peweHHSI H306pa)KeHbl Ha pHC. 2 H 3 llJISI 3H8'1eHHA: napaMeTpOB peao

H8HC81 B3SITbiX H3 pa60Tbl 
191

: v( "'1,5; I =0,4. B o60HX cnyqaHx aMnnHTy.aa 

tPOTOpO)K.[leHHSI HMeeT pe30H8HCHbiA: xapaKTep, npH'IeM ee pe30H8HC HeCKOnbKO C.llBHHyT 

OTHOCHTenbHO nHOHHOI'O pe30H8HC8. 8 nepaoA: MO.llenH ( 43) pe30H8HC cpOTOpO)K.lleHHSI 

3HB'IHTenbHo peaqe. Bo BTopoA: Mo.aenH ( 45) aMnnHTy .llB cpoTopO)K.lleHHH o6pawaeTcH a 

Hynb B6nH3H aHepi'HH nHOHHOI'O pe30H8HC80 

A aTop HCKpeHHe 6naro.g.apeH r .EHnKOBCKOMy • A.lOpeBH'iy. n.C.Mcaeay H M.M.Wli

pOKOBY 38 none3Hb!e o6Cy)K.lleHHSI. 

PyKonHCb nocTynHna B H3.llaTenbCKHA oT.aen 

6 aarycTa 1960 ro.lla. 
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