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A H H o T a u H n 

YI ayqaeTcn B03MO)KHOCTh .llHHaMH'lecKHX peaoHaHcoB B peweHunx ypaB­

HeHHH noy ann HeKOTOpb!X nepeHOpMHpyeMb!X H HenepeHOpMHpyeMb!X MO.lleneJt 

TeOpHH nonn. noKa3aH0 1 'iTO orpaHH'ieHHe Ha KOHCT8HTY CBll3H
1 

Bb!TeKa!OIUee 

113 Tpe60B8HHll 8H8JIHTH'iHOCTH 8MIInHTY.llbl, aanperuaeT ITOllBneHHe .llHHaMH­

qecKHX peaoHaHCOB B rrepeHopMHpyeMbiX .cny'ianx. 0Kaaanocb, 'ITO S -cf:Jaaa 

B HenepeHOpMHpyeMOit MO,llenH CKanllpHb!X 38pll)KeHHb!X Me30HOB Be,lleT ceog 

l!O.ll OOHO p -q,aae B Mo.oenH Y:y-noy. 

Abstract 

A possibility is investigated of dynamic resonances in the solutions of Low equations 

for some renormalized and non-renormalized models of the field theory. It is shown that the 

restriction on the coupling constant resulting from the requirement of the analiticity of the 

amplitude forbids the appearance of the dynamic resonances in the renormalizable cases. 

It turned out that the S-phase in the non-renormalized model of the scalar charged mesons 

behaves like the P- phase in the Chew-Low model. 



1. B:ee.oeaH.e 

Y ,lleJUieTCSI MHOI'O BHHM8HifSI BOnpocy B03HHKHOB9HHSI ('IT N ) , ('IT 'IT J 0 a T8K:>K9 

( 1T k ) H ( k Y) pesoHaHCOB B CHCT9M8X 0 CO.ll9p:>K8lllHX 6apHOHhi H TSI:>Kenhie '18CTHUbi,C O.llHOft 

CTOpOHhi, npe.onpHHHM8IOTCSI nonhiTKH 06'bSICHHTb HeKOTOpbie H3 STHX pe30H8HCOB cywe-. 

' /1 2/ 
CTBOB8HH9M HOBhiX H9CT86HnbHhiX '18CTHU, y'laCTBYIOlllHX BO B38HMO.ll9ftCTBHH 

0 
0 C .llP:r.'' 

roft CTOpOHhi, XO.pOIUO H3B9CTHhi pa60Tbi no HCCn9.llOB8HHIO p930H8HCHbiX pellleHHft HHTerpani:.­

HbiX ypaBH9HHft, nony'leHHhiX Ha OCHOBe aHanHTH'I9CKHX CBOftCTB aMnnHTY.llhi paCC9SIHHSI, 

Cro.aa npe:>Kne acero cne.oyeT oTHecTH pa6oTy Liy H noy no rrN pesoHaacy 

· npH Manhlx aHeprHSIX, a. TaK:>Ke nonhiTKH Liy H M aH.oenbcTaMa HaATH P -peso-

H8HCHOe peweHH9 HHTerpanbHbiX ypaBH9HHA .llnSI 

PesoHaHChi, o6ycnoane~Hhie nepBhiM MexaHHSMoM, T.e. yqacTne~ eo asan­

Mo.aeAcTBHH H9CTa6HnbHhiX '18CTHU, ceftqac npHHSITO Ha3biB8Tb KHH,eM aTH'19CKHMH 

pe3oHaHC8MH B ·To Bp9MSI KaK BTOpbie - .llHHaMH'ISCKHMHo OonbiTKH. ,llHH8MH'Iec­

KOI'O 06'bHCH9HHSI p~30HaHCOB HM9IOT noKa orpaHH'I9HHbift ycnex, TaK K8K .llO 

HaCTOHIUSI'O BpeMeHH He aaA.oeHO TO'IHhiX peweanfi: HHTerpanbHhiX ypaBHSHHA. 

K aK cne,ll yeT H3 TO'IHbiX peweHHA ypaBH9HHfi: noy ,lln£1 HSKOTOphiX npoCTbiX M0-

/3,4/ 
,lleneft T90pHH nonH t STH peweHHH CO.ll9p:>KaT B ce6e B03MO:>KH(!CT!> KaK .llH' 

H8MH'I9CKOI'O 06'bHCHeHHH p930H8HCOB, TaK ll KHH9M8TH'I9CKOI'Ot TaK K8J!: pewe­

HHH HBHO CO,llep)KaT BKna.a OT H9CTa6nnbHhiX '18CTHU, TaK H83biBaeMyiO R 

cpyHKUHIO. TaKHM o6pasoM, ecnn 6hr Mhi p~cnonArann TO'IHhiMH peweHHSIMH .:e 

peanbHOM cnyqae, TO HMenacb 6br :eosMO:>KHOCTb nccne.oo:eaTb KaK nepabrtt, Tali: 

H BTOpOft M9X8HH3M pejOHaHCOBo 

B H8CTOHIUeit pa6oTe HCCJI9.llYIOTCH peweHHSI ypaBHSHH£1 noy .anH H9KOTO­

pbiX MO.lleneit T90pHH nonH B npe.onono:>KeHHH, 'ITO BKna,llOB OT H9CTa6HnbHblX 

'18CTHU HeT, T.e. paCCM8TpHB89TCH B03MO:>KHOCTb CYIU9CTBOB8HHSI .llHH8MH'I9CKHX 

pe30H8HC0Bo 

B cTaTbe noKasaHo, 'ITO peweaHn, co.aep:>KaiUHe .llHHaMH'I9CKHA pesoaaHc, 

B03MO:>KHbi TOnbKO ,anSI HenepeHOpMHpyeM biX MO,lleneft TeOpHU {IOnSI, nep9HOpMII-

' . 
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pyeMbie >Ke MO,IJ.e11H pellleHHH C pe30HaHCOM He COJJ.ep>KaT. 8TOT BbiBOJJ. cor­

/5/ 
nacyeTcSI c HccneaoeaHHSIMH illHpKoBa, EciJpeMoBa,. Y:>Ky o peaoHaHce :a 

TTTT -cHCTeMe. 

Pe30HaHC HMeeT MSCTO B HenepeHOpMHpyeMbiX MO,IJ.e11SIX JJ.a>Ke C S -clJa-

30H B pacceSIHHH. K pHBhre, onHCbiBaiOlliHe noeeae HHe S -clJaabr JJ.11SI cKanSip-

HOfi 3apSI>KeHHOH MO,IJ.e11H C npoH3BO,IJ.HOH, K8'19CTB9HHO COBna,IJ.a!OT C KpHBbiMH, 

Ill/ 'P 
nony'IeHHbiMH r. 3anbUMaHOM JJ.11SI . -clJa3bi B MO,IJ.enH l{y-noy. OT-

CIO,IJ.a MO>KHO 3aK1liO'IHTb 7 'ITO ,IJ.1lSI nony'ISHHSI pe30HaHCa B pellleHHH ypaBHeHHSI 
'Cj) 

noy JJ.11SI TT -N CHCTeMbi rnaBHbiM SIB1lSieTCSI He npHCYTCTBHe 1 -B01lHbi B 

pacceSIHHH, a HenepeHOpMHpyeMOCTb B3aHMO.ll efiCTBHSio 

2. nepeHOpMHpyeMbie MOJJ.911H TeOpHH nonS! 

B pa6oTe KocTHn.bexo, .[lanHua, .[laficoHa
131 

6brno Hailae.Ho pellleHHe 

ypaBHeHHSI noy JJ.11SI aMnnHTYJJ.hl pacceSIHHSI h ( (U) CK811SI pHbiX SapS! >KeHH b!X 
a 

Me30HOB Ha cPHKCHpOBaHH?M HYK1lOHe /rae a = 0 JJ.11SI II01lO>KHTe.TibHb!X Me-

l I P 
. xl 

30HOB, a = - ,IJ.1lSI OTpHUaTe1lbHblX • ellleHH9 HMeeT BHJJ. 

l 

h ( cu) = ~~ a a ) 
a (-)a(g2/2TT)·t_, 1-vl~-(-) R((-) cu 

io a 
3aecb ha (cu) = cu/lc sino f a 

(U 

·, 

ct>yHKUHSI R ( cu) , KaK 6 hinO noKaaaHo 
/4/ /6/ 

.[laitcoHoM H ap. , y'IHThiBaeT 

Ill 

BKnaJJ.bi B aMnnHTYJJ.Y oT HecTa6HnbHhiX 'IaCTHU. EcnH noTpe6oBaTb, 'IT06br pe-

2 
lll9HH9 /1/ npH pa31lO>K9HiiH no g COBnaaano C T90pHeit B03MYIU9HHSI, TO 

H906XOJJ.HMO R(cu)=O, 

Ha ycnoBHSI, 'ITO aMnnHTY a a HMeeT B HeHa6niOJJ.aeMoit o6nacTH T01lbKO 

. /3 7/ . 
OJJ.HOHyKnoHHhiil non10c /eM. noapo6Hee ' I B03HHKaeT orpaHH'IeHHe Ha KOHc-

2 . 
T8HTY CBSI3H g /2TT < 1 , 8TO OrpaHH'I9HH9 HCK1liO'IaeT B03MO)KHOCTb pe30HaHC8 

B pelll9HHH /}/, ,UeitCTBHTe1lbHO! 

x/B cTaTb9 npHHSITO 1l=c=IL=l. 
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a 2 
Re h (cu)=(-) g'/'2rr a /2/ 

2 
E cnn 6bi g /2rr He 6biJIO orpaHIPieHo, TO npR 

CTOpOHhl; LlOllOJIHRTeJibHb!il: "Hecl:JH3R'leCKHi!:" llOJIIOC B HeHa6JIIO.[laeMOi!: 06JiaCTR 

w 0 < 1 , a, c .npyroi!:, Re ha (cupeaJ= 0 LlJl.H a = 0, r.ne 

2 ' 1 -:, 1 W pea= g t2TT > .;;;;J TOT Bb!BOLl RJIJIIOCTpRpyeTC.H pm;. • 

I 

no.no6HOe llOJIOJKeHRe OCYill9CTBJI.H9TC.H R B .npyroi!: TO'IHO pewaeMoif nepe-

HopMRpyeMoR Mo.nenR. CKan.HpHbie MeaoHhi saanMo.nei!:cTBYIOT c cPRKCHpoBaH-

HhiM HyK1lOHOM, KOTOpb!il: MOJKeT H8XOLlHThC.H B LlBYX COCTO.HHR.HX /npOTOH 1Hei!:-

TpOH/, pa3JIR'l810WHXC.H no M8CCe m 
p 

=m +~ n 
, npH'leM, ecnn B aa.naqe 

paCcMaTpRBaiOTC.H TOJihKO CTa6RJihHbi9 'l8CTHUbi 1 TO He06XOLlRMO llOJI02KRTh L\<1. 

YpaBHeHRe noy I{ ero pew~HRe Ll1l.H 9TOi!: MO.nenR aanHCbiBaeTc.H TaK
17•

31
: 

r.ne 

"' 
h (cu)=·-~~ [_w_ + w 

N 2 ( 2 rr )3 ~-w ~ + cu 
k 'dr·'' ] + 4rrw f -'--="'"'=-:--::­

a 
N 

1 

- 1 

1 
w, 2 

X [ -,--1-....-- + -..,.-1 __ 
w"-w-iE w'+cu /3/ 

vf=(;)T _, Vl _,~ ~- I 
V1-cu2 +· v' 1-d 2 ) 

N P /npoTOHI 

N = n 

B peweHnR TaKme oT6poweHa R (cu) -cl:JyHKUH.H, onRCbiBaiOLUa.H BKJI8Llhi oT ue-

17/ 
cTa6RJihHhiX qacTHU. B pa6oTe 6biJIO noKaaaHo, 'ITO .non:>KHo 6biTh 

g2 < -~2 v 1-d· 
4;;- ~ 

/4/ 
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Ecnn /4/ He BbtnOnHHeTcS1, To aMnnnTy.lla 6y.lleT nMeTb B HHTepaane 0::; (<) ::;1 

.llOnonHnTenbHblft nonroc. 

. 
Ycnoane 141 O.llHOBpeMeHHO c He¢nanqecKHM nonrocoM ncKnroqaeT a pe-

weHnH /3/ B03MO»<:HOCTb p930H8HCa, TaK K8K npn ycnOBllll /4/ BC9T'.ll8 

·fl. 
Re ( Vl-,6.2 

/eM. pnc. 2/.. 

·l 
~- ~ ).<(g 2

/4TT) 
vl-())2 v1-,t12 · 

TaKHM oopa30M; BO acex cnyqaHX nepeHOpMHpyeMbiX B38HMO.ll9ftCTBnft, 

pa300p8HHbiX BbiWe, p930H8HC HCKniOqancH OT'p8HUqeHH9M Ha KOHCTaHTY CBSI3H 1 

x/ 
BbiT9K8IOIUHM H3 8H8nHTHqecKHX CBOftCTB aMnnnTY.llbi 

8. HenepeHopMnpyeMbie MO.llenn 

HenepeHopMnpyeMbie MO.llenn· norryqaroTcH na paccMoTpeHHbiX az,rwe aae-
, 

.ll9HH9M BO B38HMO.ll9ftCTBHe npOH3BO.llHOft no Bp9M9Hll OT M930HHbiX onepaTo-
. 2 

poa. HanpnMep, .llrrH aapH»<eHHoti Teopnn BMecTo g I r f dx cp (K;t) 8 (x) 
. i =-t l i 

paCCM8TpHB89TCSI T'8MHnbTOHHaH B38HMO.ll9ftCTBHSI Bll.ll8 

2 .. 
f I r 

1 
f dx ~(x,t) p (l). .. ~~-x -

P (:a:) =·i- e v (kJ 
t=t a t ~ 

-¢opM-¢aKTop. HyKnoHa. I ..Qn-st .llanbHeftwnx pacqeToB npnMeM v(k) =· 
2
L 

2 

, ~ 
L + k· 

L - HMnynbC oopeaaHHSI I. VIa-a a npoH3BO.llHOft BO B3aHMO.ll9ftCTBHH ypaa-

H9HHSI noy .llnH 9THX MO.llenea OY.llYT CO.llep»<:aTb nO.ll llHTerpanoM no cpaBHe-. 
2 

HHIO c nepeHOpMnpyeMbiM cnyqaeM .llOnonH UTenbHO MHO:>KHTSnb 

( (<) ) = sin 8 a e i 8 a 

(<) , npn 

k (<) V2 (k) 
P -aonHbl caHaaHa c ¢aaoa T8K: 

~TOM B OTnnqn~ OT /1/ h 

. /13/ 
B ypaBHeHnstx Yyrnoy aMnnnTy .lla 

harJC<)> = (<) sin 8 aJi e U> a 13 
K cne.lly-aTo npHBO.llllT npn ManbiX k 

k3 v2(k) 

x/ 1121 . · K aK. noKaaarr Xan¢nH 1 aa.llaH¥bie aHannTnqecKne caoticTBa aMnnnTy-

.llbi npHBO.llstT K orpaHHq9HHIO Ha KOHCT8HTY CBSI3H B TOM cnyqae, KOT'.ll8 B aM­

nrrnTy.lle orpaHnqnaaroTcH KOHeqHbiM quqnqM napunan.bHbiX aonH lao acex pac-

MaTpilaaeMbiX 3.ll9Cb MO.z:ienHX HM99TCSI. O.llH8 S UnU !f' BOnHal • 
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!Oil.l9lt 38BI1GllMOCTH cp83b! B TO 

BpeMSI KaK s -cpasa B Haw eM cnyqae .l:lnst M anhiX K 11MeeT .l:lpyroe noBe-

_l:l9HH9 

.[lnst 38pSI:lK9HHb!X M930HOB Tenepb BM9CTO 11 I 11M99M: 

00 

ha (cu)=(-)af
2
/2rr +cuhr fdcu'k'v 2(k} [ 

1 

PeweHne 6es R -cpyHKurm: 

f'.l:l9 

1 

1 (cu) = 
2(L+1) 2 (L +vt-cu2)

2 

+ h t-a(cu') I 2 
]151 

cu'+·cu 

161 

TaK :lKe KaK H B nepBoM npnMepe lnepeHopMnpyeMaH MO.l:lenb 11 I I 113 cBoltcTB 

aMnilnTy .l:l hi .l:lnst nonyqaeM HepaBeHcTBO 

1
2
12rr < 2/ L( 1 +1/L) 

2
• 171 

0.l:lH8KO B p8CCM8Tpi1B89MOH HenepeHOpMHpyeMOH MO_l:lenH STO OrpaHI1qeHI19 Ha 
2 . 

f He 11CKniOqaeT B03MO:lKHOCTb cymecTBOBaHI1SI pesoHaHca B peweHI111 16 I. 

Ha puc. 3 noKasaHo noBe.l:leHHe· cpyHKU1111 

Ka Bl1_l:lHO, qTO np11 ycnoBHI1 111 B ypaBH9HI111 

lnonO:lKHT9nbHbi9 M930Hhl/ 11M99TCSI _l:lB8 KO pHS! 

Re 1 ( cu) 

Re.h-1 (cu)=O 
a .l:lnst a = 0 

1 < cu ~ L!..j6 11 L/v6.~cu <vL2+1 , T.e. cymecTByeT 
1pes 2 pe3 

.l:lBa peaoHaHca • .D.nst .l:lOCTaToqHo 6onb.WHX L ( l, » y6 ) BTopolt peaoHaHc B 

TOqKe cu
2 

6y .!:leT ne:lKaTb B o6nacTH 6onbw nx sHeprnfi, r.l:le np11MeHH-
pea 

MOCTb CT8THqeCKOf'O HyKnOHa H ri.l:lHOM930HHOf'O npHOnl1:lK9HHH HapyweHa. B TO 

:lKe BpeM H COOTB9TCTBy!Oll.l11M BhiOOpO,M KOHCTaHT hi CBSI311 f 
2 

nepBhllt 

pe30H8HC MO:lKHO llOM9CTHTb B o6naCTb ManhiX sHepri1A 
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H3 auaa cpyHKUUH Re 1 ((.!)) a·a puc. 8 cneayeT ao3MO>KHOCTb pe30HaHca 

H npu a = 1 loTpHUaTeitbHbie Me30Hbii. OaHaKo, STH pe30HallCbi nemaT npu 

0'19Hb 60ilbWHX SH9pi"HfiX "j pe3 > V L2+ 1-: 

H HTepecHbiM cpaKTopoM HanHeTcfl npuaeaeuuoe ua puc. 4 Ka'lecTaeuuoe 

coanaaeaue Kpua biX (-)a (J! Qrr Re h "1 ( (.!)) =·(-)a I ~2rr k (.!) v 2( k) ctg 8 
a a 

• 

I a= 0,11, nony'ieHHbiX H3 cpopMyllbl 161,u KpuabiX Re ·g ((.!)) I a= 3,1/ 
1111 aa 

nony'leHHbiX 3allbUMaHOM H3 peweuHtt ypaaaeHHfl l..{y-Jloy L:lllfl !P -¢as a 

rrN -paccefiHHH. IPacxomaeuue L:lllH. 60ilbWHX 

HbiM abi6opoM cpopM';-cpaKTOpoa. B peweuuu 161 

y 3allbUMaHa 6b!CTpee y6biaaiOU1Hft cpOpM-cpaKTOp 

sueprutt.o6~HcuReTcfl pa311H'I-

v (k) = L 
2 

H L = 7, 
L2+ k2 

v ( k) "'r Jd L , L = 7, no-

sToMy KpHabie 3anbUMaua 6biCTpee cnaaaroT c suepruet\ 1 _'leM uawu. B o6oux 
2 . . 

cny'laRx I I 2 rr =0,081. TaKHM o6pa3oM oKa3biaaeTcfl uecywecTaeHHbiM ans1 

xapaKTepa peweuufl ypaaueuHfl Jloy npucyTcTBHe S HllH !f -BOilllbl B pac-

ceHuuu. OnpeaenfiiOWUM. anfl Hanuqufl pe3oHaHCHbiX peweuutt HanfleTcfl uenepe­

HopMHpyeMoCTb _B38UMOL:leftcTaHfl lcaR3b C npOU3BOL:lllbiMHI. 

B Ka'lecTae aToporo npHMepa uenepeuopMHpyeMoA Moaenu paccMoTpHM 

CKallflpHyiO CH~MeTpH'IHYIO TeOpHIO l<eMMepa C OpOH3BOL:lHOft 50 B38HMOL:l9ftCTaUI! 
3 n

1 
... 1 I 't .(..Q. ¢ (t,t) p (x) d1. XoTH a aToM cnyqae ue y a a eTcH ual1TH 

1=1 at 1 
TO'IHOI"O peweHUR ypaaueHHSI Jloy 1 TaK KaK 3L:l9Cb M bl HMeeM CHCTeMy ypaaue-

HHA L:lllSI L:lBYX aMOilUTy L:l hl ((.I)) U h2 ((.!)) c nonubiM '1130Ton- cnu·uoM 

T = 112 H T = 812, oaaaKo, MO>KHO nony'iHTb orpaHH'IeHHe ua KOHCTaHTY caR-
2 

3H I H noKa3aTb, 'ITO ouo ue HCKnroqaeT ao3MomaocTb, pe3ouauca a aMnnu-

Tyae h 3 ( (.!)) 

PaccMoTpHM ypaaaeuue ua h
3

(w) 

~ . 2 
h3 ((.!)) =-enrr + (.1)/rr f c/(.l)'k'v 2fk') [.I h3<(.1)'> I 

. l . (.1)'-(.1)-if 

2 2 
+ l/3lh3((.1)')!+2/3lht(.l)1l]. (8) 

(.!) '+ (.!) 

l-13 /6/ cneayeT, 'iTO h 
3 

(z) snmHeTcR R -rj1yuKuHett, Tak KaK 

r.cte 
lm h 

3 
( z) "'~ ( z) lm z 

1 
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/3/ 
Bocnonb30BaBw HCb TeopeMoa reprnoua .anSI R -c:P!P'HKUHH H Y~HT biBaH 

CBOACTBa h3 '(z) 1 onpe.oenst9Mbi9 ypaBH9HH9M /8/, npe.ocTaBHM, o6paTHyiO 
1 

cPYHKUHIO H3 (~) """'"' B cne.oyxomeM an:.oe: 
h}~> 

.[lnH COOTB9TCTBHS1 C T90pn:ea B03MYLU9HHS1 nOnO:lKHM . R (~) = 0. Vfa T oro, 'ITO 

h3 (~) H9 HM99T noniOCOB B HHTepaane 0 ::_~~1, H3 (~) He o6pamaeTCS1 B 

Hynh B aToM· HHTepaane, a TaK KaK H
3

(0) =-(f 2!2rr)"1 , d/d~ H 3 (~)>0 
B HHTepaane 0 < ~ < 1 ' To oTcro.oa cne.oyeT, 'ITO ·H 

3 
(1) :5. 0. 3To 

H9paB9HCTBO npHBO.llHT K orpaHH'I9HHIO Ha KOHCTaHTY CBS13H 

00 

f 1211<'11/tr f d~'k'-v2(k') 
1 

1 +---1~+~1~x~(~~~'~)~l--2 __ 
~, + 1 

·1 
] l ~ 

E cnH a /10/ no.o HHTerpanoM oT6pocHTb nono:»eHTenbHYIO aenn:'IHHY 

I ( ') 12 I h3(f»') -·h1 <~') 12 
X ~ =2 ---7---;--::--:-:-L....:;-:,.-- t TO HepaB9HCTBO TOnbKO ycHnHTCSl 

h (~')+:2h (~') 
3 1 

00 

/10/ 

Ill/ 
1

2
/211 <'l1/rrfdQ)'k'v2(k')[ 1 -1 2 

+ ---=-1-~] l =2/L ( 1 +1/D) .. 
~, + 1 1 ~'-1 

CpaBHHBast /10/ H /11/ c /7/, BH.OHM 1 'ITO B CHMMeTpH'IHoA TeopHH orpaHI:l'le-
2 

HH9 Ha f . 601199. CHnbHOe 1 '19M B 3apH:>K9HHOfi T90pHK. 

HepaaeHcTBO /10/ ae HcxnxoqaeT B03MO:>KHOCTb peaoaaaca a aMnnn:Ty.oe 

h3(~). 



' 

1 0 

Re h
3 

( cu) "' 

(f 2!2rr ;"1-cu/rr f d cu 'k'v2(k ') [ _1_ + 1 +I x(cu_1l
2

] 
_____ _.~._ _____ cu '-w cu '+ cu · ( 12) 

I ( f 2!2rr _r:l (u/rr Jdcu 'k'v2( k? [ _. _1 ___ + 1 +I x (w ')1
2

] 12 

, . , 
1 w -·w-u w + w 

\ 

PaBeHCTBO HyniO qncnnTen51 B /12/ nn51 w "'wpe3 , rne 

pe'IIIT /10/, T8K K8K 

1 < wpe£ L He npoTnBo-

oo 1 + I x (cu ') I 2 
oo . . 2 

~pe3 f dw'k'v2(k') [ ___ 1 _ + ]>1/rr {dcu'k'v 2(k') [ _1_ + ~1~£U11_]/13/ 
, , . '1 '1 rr w -cupes w +w pe3 w- w + 

2 
nono6HbiM me o6pa30M MO:>KHo nonyqnTb orpaHn"'eHne Ha f n B Mo-

nenn 
/13/ .. 1 

t..{y-noy • noBTOp5151 npenbinyrune paccymneHIISI nn51 aMnnnTynhi iJ 

I COCTOSJHHe c T = 3/2 11 J = 3/2/ nony'IIIM t "'TO 

2 00 

f /2rr <% 11/rr (dw'k'v 2(k') [ __ 1 __ + 
·l w' -1 

I ( ')21 -1 -1 
1+ y w I ]I 

cu, + l 

E cnn Tenepb oT6pocHTb nonomnTenbHYIO Benn"'nHy 

I ( 2 ! r cu) I ,., \h
2
(w)- h1 (cu)\~~lhicu)-h 1 (cu)\~~\h 3 (cu)-h,(~) j

2 

I h
1 

< w) + h
2 

< cu) + ~ h 
3 

< cu) 1 
2 

2 

/14/ 
• 

H npHHSITh [. = 7, TO OK83b!BaeTC51,· "'TO f /2TT < 0,28, 'ITO He npOTHBOpe"'HT 2 . . 

npHHSITOMy 3Ha'leHHIO f /27}' -=0,08. 

J.13 paCCMOTpeHHb!X BbiiUe npHMepOB cnenyeT, "'TO UOS!BneHne pe30H8HC8 

B peweHIIli ypaBHeHHSI noy CB5138HO C HenepeHOpMHpyeMOCTb B3aiiMonefiCTBH51. 

OnHaKo B npHBonHMOM HH:>Ke npuMepe HenepeHopMnpyeMofi MonenH ES!nbiHnu­

Koro-Enpynst orpaHH"'e'!me Ha KOHCTaHTY CB513H HCKniO'Iae'I" T8K :>Ke 1KaK H B 

nepeHopMHpyeMbiX Monen51x /eM. 11 I, B03MO:>KHOCTb pe3oHaHca. 
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B aToM cnyqae BMecTo /3 I If /4/ HMeeM: 

a 1 
2 

hr./w)=- N 
2(2rr) 3 

00 

w 

6.-w 
+ __ w __ 

6.+w 

+ 4rrw J dw' k'v 2 (k') l h N(w') 12 

1 

c peweHHeM 

1 + 

1 
w'-w-ic 

l 
+ ----;-­

w' + w 

/15/ 

/16/ 

I".lle KOHCT8HT8 CBSI31{ OI"p8HH'IeHa HepaBSHCTBOM, BbiTeKa!OIUHM 1{3 Tpe60B8HHSI 

OTCyTCTBHSI y 

nomeHHe/ 

h N ( w) Hyneii If llOJIIOCOB BHe .aeitCTBHTeJibHOH OCH /cM.npH-

2 . 
f / 4rr < 

/17/ 

6.(1 + L v'1-tV 

Ha p~c. 5 npHBe.aeH I"pa¢HK ¢YHKUHH 

r1:3 Hei"O. BH.llHO, 'ITO .llJISI HCKJIIO'IeHHfl .llOllOJIHHTeJibHOI"O llOJIIOCa B HHTepBane 

0:£ W ~ 1 .ll0CT8TO'IHO 6b!JIO 6b! ll0Tpe60B8Tb, 'IT06b! npSIMaSI 

2 1 6.3 . t/J (w.., =(f /4rr)" + ___ He nepeceKanacb c KpHBOit 1 (d) B aToM HHTep-

V1-f't..2 --· 2 
Bane. 0TC!O.ll8 HMeeM. OI"p8HH'IeHHe Ha KOHCT8HTY f npH L >> l 

/18/ 
> 

v 1 .:.. !).2 v 1 - /:).2 



) 

' 

L 

12 

KnH 

2 --
(I /4rr) <. v1-112 

b. (2-~) 119/ 

Ho aepaaeacTao I 191 saao cna6ee, 'iBM. I I 7 I, Ta~ KaK [. >'>·../1-6,2. Bbmon-

aeaae 6onee cHn&aoro aepaaeacTaa 1111 aeo6xoaaMo ae ~on&K~ anSI Toro, 

'iT06hl ae 6hlno aononaHTen&aoro nonroca a KHTepaane O<cu<l , HO H 

anSI HCKJ1ID'i9HHH nonroca hN(cu) Ha. MHHMOtl OCH\o K OTOpbiil B03MO:Hee·a, 
. 2 

T;K, cpyHKUHH, CT0Hlll8H B cpHrypHbiX CK06KaX B /161, 38BHCHT OT CU H fiOSTOMy npH 

nepexoae K MHHMbiM CU OCT89TCH aeftCTBHTBJ1bHOtl, HI) ecnH HB BbinonHHBTCH ( 17), 

KMBeT Hynb Ha MHHMOil OCH CU 

nepetlaeM K paCCMOl'pBHHID B03MO:HCHOCTH p~30H8HCa B peweH.RH /161 • 

Peaoaaac 6bm 6bi aoaMo:ncea npH aepaaeacTae 119!, KoTopoe HcKnroqaeT nepe-
2 ·1 b. 3 2 ceqea.n:e npHMoil r.frN (cJl)"" 8 rif '/4rr) + c Kp.n:aotl 1 (cu ) ans 

yl-6.2 
N = p, BP ~·1 , ao ocTaanHeT ,aoaMO:HCHbiM nepeceqeaHe ans · N ... n, 8 =-1 

n ' 
T.e. peaoaaac ans pacceHHHH aa 

qaeT H sTy aoaMo:ncaocT&. TaKHM 

aearpoae. OaaaKO HepaBeHCTBO 11 7 I HCKnro -

o6~a30M 1 na-aa orpaHH'iBHHH KOHCT8HTbi CBH-

a.n:·lt11 peaoaaacHbiX pellleHHil a aToM cny'!ae~TaK X<e KaK a a cny'!ae nepe­

aopM.n:pyeMoil Moaen.n:, aeT, 

3. 3 a K .n ro 'I e H H e 

Via paccMoTpeHHhlX npHMepoa cneayeT, 'ITO B cnylae aenepeaopMHpye-

MbiX aaaHMoaetlcTa.n:a ans onpeaeneHHbiX aHa'IeHHil I K napaMeTpa o6peaa-

HHH L aoaMo:ncea peaoaaac. BoaMo:ncaocTb peaoaaaca .a aenepei~opMHpyeMotl 

CK8J1HpHOil a a psi ~9HHOil H CHMM9TpK'iH01i . TeOpHHX, paCCMOTpeHHbiX B paaaene 11 , 

HHTepecHB. TBM 1 'ITO B STHX MO·aenHx CYlllBCTByeT TOJlbKO S -cpaaa B 8MfiJ1H-

Tyae paCCBSIHHH H fiOSTOMy Ofi'bSICHHTb p930H8HC KaK· acpcpeKT U9HTpo6e:lKHOrO 

6ap&epa aenb3H, 

191 
0TM9THM BlllBt 'iTO HeaaBHO BbiCK838HH09 lly npeanono:lKBHHe. 0 TOM, 

'ITO KOHCT8HT8 CBH3H aonmaa fihlTb MaKCHManbHO aonyCTHMOJi aHanHTH'I9CKHMH 
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CEIOltCT B8MH 8Mfl11HTYLlblr 3TO np9Llfl0JIO)K~HH9 npHBOLlHT K TOMy, '-ITO B T9X 

M0Ll911HX 1 rLle CYlU9CTByeT pe30H8HCH09 p9W9HH9t pe30H8HC 6yLleT H8XOLlHTb-

CSI B cu'pea =: l, '-ITO HBJIH9TCH 6eCCMb!C119HHb!Mo 

B 38KJIW'-19HH9 aBTOp Bhlpa)KaeT 6naroLlapHOCTb npo¢. n.M. 5nOXHHUeBy 

H A.A. noryHoBy aa none3Hbl9 o6cy)KlleHHH 38TpOHyThlX 3Ll9Cb aonpocoe, a_ 

TaK)K9 r .B. EcpHMOBY aa cywecTB9HHyW DOMOlUb B pa6oTe. 

HepaaeHcTBo /1 I MO)KeT 6btTb nerKo nonyqefio MeTOLlOM, anepBbie !lpeLl-
. /101. . 

JI(I)KQHHhiM rpH60BbiM, AacenbMOM, nHTJIOBhlM 1f LlP· 

PaccMoTpHM ¢YHKUHW HN( cu)=-' __ 1_.. CaoAc~a ¢YHKUHH 
hN(w) 

Bb!T9KSW1UH9 H3 ypaBH9HHSI /16/, Ll8WT B03MO)KHOCTb HaDHCaTb, D01lb3YHCb 

/3 I 
TeopeMoA repronbua , 

171 
o6wee Bbtpa)KeHHe Ll11H uee /eM. noLlpo6uee I 

00 ~ 

HN (w) =· Aw -'~ + ~rr w f dz kz l ( kz) r_l_ + 1 
w 1 · z-w z+w 

rLle A > 0, C < 0 

] ' 

3 
L 

Ia/ 

Y1HTerpan paaea rr I 2 ~ 2 L 2 ( 1-w + L 1 
v (kz) = -------.-.-. KoucTaHTbJ A H C onpeLle-

L2 + K ~ 
B Dp9LlDOJIO)K9HHH, 'ITO 

JIHIDTCH H3 yCJIOBHSI 

d 

dw 

z 

Y1 cnonbaySI nepaoe ycnoeHe, onpeLlenHM C 

2rr 
2 L 3 

113 BTOporo yCJIOBHSI ,C yqeTOM /6/ HM99M: 

161 

.. 
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0 TCIO.lla nony'laeM orpalm'leHHe Ha 
2 

g t ecnH 38M9THM t 'ITO 

2A ~ >0, 

S ( g 2 )·t> 4rr2 L3~ (1 +Lyl-~2 ) 
N 2(2rr >3 . vl-t; (L + vl -·~2 > 2 

npe.llnonaraSI L >>:1 • nony•ia9M HepaB9HCTBO /17/. 

2 
!___< v~ 1 

4rr ~ (1+ LVf=K2) 
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113 PHCYHKa BH.UHO, 'ITO npstMast ,cp(C!J) = ( ~2 /2rr f 1 

eT .KpHBYlO Re 1 -\/] -m2 - Bcer.na B .llBYX TO'IKaX: B co . 
B Ctlpe::! > 1 . • nosTOMY peaoHaHC B CtJ pea 
npHCYTCTBHeM He¢H3H'IeCKOI'O nonroca B Ctlo 

p H c. 1. nepeceKa-

ru0<l H 
Bcer.na CBSI38H C 



• 

.-;,~ ... 

0 

.a --v.-1-0IIajtl .... "' 

h/_A . Jt-w"-'-{t-.a .. ') 
~i~-.o .... it-...,. ,..,.,,_,~.I I· 

16 

-------

~ .. 1 I """"""""1.- .., , ~ c.u . '< I > ... 

-------

p H c. 2. 
2 ./~ 2 -1 

npH ycnOBHH g /4rr < V 1 -./1 npSIMast 1/J ( Ctl) =(g /4rr ) 
A 6 . ~ 

HHr.!le He nepeceKaeT KpHsoa Re -- (~2 -v 1- fl2)(V1-w2+y):N) 
~ . ) 

TeM C8MbiM He BbinOnHSJeTCSI ycnOBH9 p930HilHCa. 
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&!Cw) 

p H Co ·3. noKa3aHO noBe.o,eHHe cpyHKUHH Re l(cu) • BH.O.HO, 'ITO npstMast 

·"'a (cu) =<-;fu2 /217 r 1
Mo:lli.eT ixepeceKaTb KJlHBYIO Re I (cu) 

KaK .o,mt a = 0 H 

TaK H rrJist a=l • B TO'IKe '·' >·'L2+1' - ~3pe3 v · -
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2. 

:i 

"1. 

i..Ra, hoCc.l) 
2tr 

,.,. . 

. u-lltlhl.Ct&?J 

of ~ II \ '. \ jf ~0 ......,..._ I ..............- ' )oW 
2o· Jo 

..,. 

-1 

p H Ce 4. 

~~ii(w} 

)KHpHoA nHHHeA nponeaeHbi KpHBbie 3an&uMaHa .ons Reg 
11

< CJJ) 

H 
2
Re g33(CJJ) 1 C HHMH KB."'9CTB9HHO COBIJB.OBIOT KpHBble 

·I /2JTReh,(Q))H t
2
/21T Re hi (CJJ) .onst cKanspHoft 3aps>KeHHoA TeopHH. 
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1.+ :Jj.L {t-A'-'·· ~~3 
0 ~------+---~------------------~~~------~~~w~ 

:(l~)~ ~- ~----------------------------------~~ 
'IIi ~1-t.i'·' 

-AL~------T-------------------------~--

p If c. 5. VIa HepaaeHcTBa /17/ cnenyeT, 'ITO npSIMaSI 

'( ) 2 -1 
"' "' =·- 8 (g /2rr) -N N HHrne He nepeceKaeT KpHaoa 

Re 
(~+~HL+y::__, ;;!> 2 • 

Pa6oTa nocTynuna a uanaTenbCKHtt OT.llen 
28 HOS16pSI 1961 r. 


