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H n Ill 
eCKOIIbKO IIeT Ha3a.[l MHOrO BHHMaHHH yAeminOCb ypaBHeHHHM oy AilS! pa31IH'IHblX 

cTaTn'leCKHX Mo.r~enei!, B cnyqae pacceHHHll sapHJKeHHbiX cKamtpHbiX Mesonon H nei!Tpanb

HbiX CKaiiS!pHblX Me30HOB Ha <jlHKCHponaHHOM HyKIIOHe ypiiBHeHHH noy AIIH aMIIIIHTYA paccesr

HHH pemaiOTC!I TO'IHO xl ( HO He OAH03Ha'IIIO) 1 'ITO ObliiO IIOKa3aHO B paooTe KaCTHilh9XO, na

IIHna, nai!coH/
41, 

B HacTosrmei! paooTe Mbi onHlKe paccMoTpnM cKanHpHyiO cnMMeTpH'IHYIO Mo.r~enh KeM-

151 
Mepa H MOAallb,npeltiiOlKeHnyiO 1f.y-noy , AHaiiHTH'IeCKaSI CTpyKTypa· nepao·i! H.3 HHX HCCne-

161 
nonanacb BaHnepcoM , nTopasr pemanacb MeToAOM nocnenonaTenbHbiX npnonnlKeHni! n paoo-

Te 3a.ribllM8HOBI
7
I, 

npn BblBOlle ypaBH9HHi! noy ,[I.II!I 3THX Monenei! nenaeTCSI psrn AOoaBO'IHblX npe.r~nonolKe-

HHI!j B 

OllHOi! 

'IBCTHOCTH, C'IHTaeTCH, 

p -BOIIHOi!XXI 

'ITO IIOIIHYIO aMIIIIHTYAY pacceHHHSI MOlKHO IIpHO.IIHlKaTb TOilhKO 

I 
B nocne.r~aee npeMa BbiHCHHIIOCb, 'ITO A.IIII nonaol\ aMnnnTyAbi pacceHHHH T ( z) n no-

KallbHOi! 'reopnn IIO.II!I AIIH KOMIIJieKcHblX 3Ha'IeHHi! saeprHl\ AOIIlKHO BblliOIIHHTbCH eme OllHO 

oqeHb cymecTnenaoe ycnonne, a nMeHHo 

I T(z)i:< A exp (r I z IL (1) 

B Aallbllei!meM oyAeM C'IHTaTb, 'ITO YIIOMHHYTbie BbiWe npHOIIHlKeHH!I He HapywaiOT 

3TOro OCHOBHOrO CBOi!CTBB IIOKallbHOCTH H 'ITO Bee HaWH aMIIIIHTYllbi fa (r)ee18nCzhln8a (z) 

oyAyT YAOBIIOTBOpHTb HepaneHCTBy (J), 

B cHny cnenaHHblX npnonnlKeHHi! He cnenyeT OlKHAaTb xopowero cornackH TeopHH, pas-

It 51 
BHTOi! B pa60TBX 

1 
l C SKCnepHMeHTOM B aCHMIITOTH'IeCKOI! Oona~TH sneprni!, 0AHaKO Bbi-

COK03HepreTH'IeCKOe IIOBaAeHne aMIIIIHTYA pacceHHHH HMeeT cymeCTBeHHOe 3HB'IeHne KaK 

,[I.IIH BHyTpeHHei! cornacoBaHHOCTH TeopHH 1 TaK H ~liS! CpaEIHeHHH T90pHH C 3KCIIepnMeHTOM 

xiT ' B B 0 JKe CaMoe HMeeT MeCTO H. B CIIY:'l.lle MonenH t npennolKelmoi! SIIIblHHllKHM- Hpy-
nea/21 (eM, paooTy BapGamona n E<jlnMonal::ll), 

xxl 
KpoMe sToro, 

a) DpeaeoperaeTCH HMttyllbCOM OTita'IH HyKIIOHaj 

o) DpHMeHHeTCH OllHOMe30HHOe npHOIIHlKeHHej 

n) B pa31IOJKeHHII: DO p./ M OCTBIOTCSI TOilhKO nepBble 'llleHbi, 

s 



( BKI1SI1 60ilhilliiX SHeprllil B 1111CnepCIIOHHble IIHTerpanbl), no9TOMY B Hamel! pa6oTe STOt' 

sonpoc 6yneT o6cymnaTbCH 6onee nonpo6Ho, 

II 

Kax o6bi'lHO, aaeneM HOBbie cPYHKilllll 
x/ 

Ha ( W ) , KOTOpble CBH38Hbl cnenyiOl!liiM 

o6pa3oM 

p 2 2 
fa (r~) ~- (;) v (p )Ha {cu), 

(2) 

2 2 
p + 1 v 2(p ) rne w IIBnHeTCII cjlopMcjlSKTOpOM, 

HanoMHHM OCHOBHbie csollcTBa H a (w) 

A. H ( z) IIBI11110TC.!I perynHpHbiMII B 

11 cu.C(1,oo); 

z -nnocxocTII c ABYMH paapeaaMII 

nmi w c; (- oo , - 1) 

E. Ha (z) =· H~{z*); 

B, Ycnoa11e yHIITapnoCTII IIMeeT BIIA 

3 2 
lmHa (cu+i0) = ~ v 

2 
(p) I ila (cu) I (>) > 1 

f, TiepexpeCTHS.!I CIIMMeTpii.!I 3SHIICbiBSeTC.!I B Bll):(e: 

Ha(-z) 
1 

_,"T ~ Aaf3 H f3(z); 

1. finn Teop1111 'Iy-floy 2. Un11 Monen11 KeMMepa 

~
1 -8 1) 

A=· -2 7 4 

4 4 1 (-1 4) A =· 
2 1 

fi, Ha (w +:iO) orpaHII'19Hhl 1111.!1 u>C (1, ~ na A,E,r Bb!TeKaeT orpaHn'len-

HOCTb Ha (cu) na acell semecTaennoll ocn, 

Ecnn fa (w ) 

HOCK011bKY fa ( W ) 

Bb!H011H.!I9T paaeHCTBO { 1), TO cjlopMcjlSKTOp 119 MOmeT RM9Tb BII/1: 

v 2 (p) =· e 

2 
•P 

llOnmna Tor11a y6hiBaTb 1111 aemecTneHl!biX nonyocHx,KaK exp(--cu 2
) , 

x/ lln11 TeopnH 'Iy-floy a 1, 2, 3; B cnyqae CK811.!IpHOi! CHMMeTpH'liiOi! Monenll 
a = 1, 3, 

4 

., 

'lTO .!IBI1119TC.!I HeB03MOmHb1Mx//et, TIOSTOMY 11~.!1 onpeneneHHOCTH 6yneM HOnh30B8TbCH cne

AYIOllliiM cjlopMcPaKTopoM 

g 
2 l +.K 

v (p) =-~ 
I( +:W 

(8) 

161 
xoTopbill yme paHbme npuMeuHncH BaanepcoM , 

B nanhHel!meM 6yneM C'liiTaT&, 'lTO 

E. 1. Ha (w) ne nMeiOT na paapeaax nynell. 

2, H a (w ) Ha 6ecxoHe'IHOCTB ~~~ IIMeeT ocnHnnsmlloHHoro noaeneauH ( TSXJKe xaK 

BO BC9X TO'lHO pemaeMblX MonemiX B OTCYTCTBHB 6eCKOHe<iHOI'O 'li!Cna eynel!), 

III 

BMecTo cjlyaxn11ll Ha (w) 6onee Yll06no non&aoaaTbCH cjlyHKilBHMB 

k a (w) = ( 1 +o~c 2
) H a ( w ) TipennonoJKeaue E 2 aannmeM B a11ne 

lim ka (ru-t-iO) =· const --a a +iba 
0>-+00 

AcnMnToTII'!ecxoe ycnoa11e yHHTapaocTII aanHChiBaeTCH Torna KaK 

Ha ycnoanH aemecTaeaaocTu 

2 
ba =· a a + ba 

n nepexpecTaoll CIIMMeTpun nony'la&M 

R~ (-.cu + iO) =·- Rt -(ru +iO), 

R~ (-.cu + i 0) =· _, R 2 (cu t i 0) , 

(4)· 

(5) 

(6) 

(7) 

R*(- w + iO) ... -·-!- [4(H 1(cu + iO) + H 2 (cu +iO)) + H 8 (cu + iO>l ~ (8) a ~ . 

r11e 

x/ 
CnenyeT,_OilH8K0 1 06paTBTh BHBMaiiBe ·118 TO, 'lTO.H011b3YHCb SKCHOHesmnan&HbiM 

cjlopMcjlaxTopoM 11 npennonara11, 'lTO H8 {cu ) ·nMeeT a cjlnanqec~~¥ o6nacTn sneprHn onun 
eyn&, KoTaHbcxnl!. n HaM&IcnoacKBI!/10/ 11 KoTaHhCKBI! I CMornn nonyqHTh xo

pomee cornacHe Teopan c sxcnepnMeHTOM annoTb no 600 ~sa, Onnaxo u B STBX pa6oTax 
cymecTByiOT onpeneneHHble TPYAHOCTB c Bbl6opoM o6peaaHBH, · 

5 



R j ( z) " H 1 (z) + 2 H 3 ( z) , 

R 2 (z}., 211 2 (z) + H
3

(z} , 

R 3 (z) H 3 (z ) • 

nocKonLKY npu uameM awoope ~opM¢aKTopa B aepxuefi nonynnocKoCTH 

lka(z}l< A exp(rlzl), 

fY. 
a cuny (6), (7) n ( 8) H3 TeopeMbi 4lparMeua-nnunene¢a (AanLwe T4ln) nony'laeM 

2 b 3 e- b, + b 2 
(9) 

a1 =· --2a 8 =-4a 2 " 4a. ( 10) 

H3 ( 5), ( 2) u ( 10) cneAyeT 

a =· 0, ( 11) 

ba =· 1 , (12) 

'ITO neTpynuo nony'lUTh nyTeM npocTbiX anreopanqecKHX npeoopa3oBannfi. 

npennonoJKHM Tenepb, 'lTO 

lim k a (Cil +:i 0 Hn Cil =· Cil const =· ca (13) 
Cil-+00 

Ycnoane ynnTapnocTu cpa3y naKnaJlbiBB.eT orpannqenne 

c a =- c~ 

a paeencTBa (7) n (8) naroT 

cl 4c 2 2 c 8 • ( 14) 

/12/ 
4lopMyna ( 14) ocTaeTcll B cnne n npn oonee oomnx npeAnonoJKelllnix, qeM ( 12) • 

x/ CM. nonna n Cer/
961• 

6 

i 

I r ,) 
I 
l 
( 

I 

I 

j, 

I 
;t 
~ 
I 
i 

PaccMoTpHM nocneJlHHfi cny'lafi, KOrJlax/ 

lim Cil ka.(Cil + iO) =·coast=· da 
Cil-+00 

( 15) 

Koneqno, 

d -· d*· a- a 

a (6) JlB.eT 

2 d 3 =· d 1 +:d 2 • 

( 16) 

IV 

8 OCHOBIIOM B 9TOfi rna Be oyAeM nonL30BaThCll npHHilHnOM apryMeHTa ( Jl8.AbW9 n .A.) 

U T4ln Jlnll nonY'J9HHll Jl8.nbH9fiWHX CB9Jl9HHfi OTHOCHTenbHO H a. ( 1) H Ha (oo) • Bnep-

BbiG 9TH JlBe OCHOBBhle TeopeMhl TeOpiiH 8.H8.nHTH'l9CKHX ¢yHKUHl! ObinH COBMGCTBO npnMeHeHbl 
114/ 

Mel!MaHOM npii JlOKa3aTenLCTBe aecoBMecTBMOCTH ypaaueang 4y-MauuenhcTaMa c ¢u-

3H'l9CKHMU 3H8.'l9HHSIMH KOBCT8.HTbl CBli3H, 

B Jl8.nhBefimeM ci:tenaeM eme OJlHO npeJlnonolKeHIIe: oy)1eM C'lUTB.Tb, 'lTO H 3(z) He 

BMeeT nynel!xx/ B cuny Hamero Bhloopa ¢opM¢aKTOpa U 3H8.'l9HHll nOCTOSIHHOJ! CBli3Ho 
/14/ 

KaK H B ynoMliHYTOl! paooTe Mel!Maua H rox¢enbA ' OTo6pa3HM nnoCKOCTb z 

ua nnocKocTu Ra,(z) • PaccMoTpHM cuaqana ¢ynKUHH R 1 (z)(i=-1,2) ,·Ami KOTO-

pbiX H3 UepeKpecTBOl! CHMMGTpHH BhlTeKaeT R 1 (0} =· 0 xx). 

npn 8.CHMnTOTH'l9CKOM noBeJl9HHH THH8. (4), KOTOpoe B9)19T K p8.B9HCTB8.M (11) H (12), 

noneAenne R1 (z) aa pa3pe3aX ne MOlKeT uMeTb xapaKTepa noKa3aHnoro na pnc. 1. 

neJ!CTBHTenbHO, HIIA9KC HB.'lana KOOpAUH8.T OTHOCHTenbHO KpHBOJ! r paeea - 1 n no&ro-

MY ¢yHKUHH Rl ( z) B cnny npnnunna apryMenTa 

N -P = 6.¢/2rr 

AonlKHbi obtnn Obi nMeTb no JlBa nonroca, 'ITO aaxoAHTCll B npoTnnopeqnn c ux perynllpHoCTbro. 

nosTOMY 

R
1
(1}>0. ( 17) 

x/nerKO nOK8.38.Tb, 'lTO ¢yHKUHH R a ( z) liBnllroTCll H -<jlyHKUHHMH feprnoua n npf
3

/ 
MoryT yobtBaTb 6btcTpee, 'leM 1/ Cil - eM. pa6oTy • 9TOMY Ha B9Ill9CTB9HHbiX OCHX OHH He 

CneAyeT TaKJKe o6paTHTb BHHManne, 'ITO npeAnonoJKenne 

lim Cilf3 R
1 

(Cil +:iO) =const .;. 0,, i =-1, 2, 
Cil-+ .. 

0 < {3 :5, 1 , ae.o:eT K {3 ... 1. 

171 
xx/ 3anhUMaHbi npeAnonarann, 'ITO sTo nMee T MecTo Anll acex R

1
(z) H R

2
(z) 

OOH38.TenhHO HMeroT no OJlHOMy Hynro, HB.XOAHilleMyCH B TO'lK9 Z =· 0 

7 



:Jm Ri(cu) 

~(oo+io) 

R i (l.){ I \Ri (-J.) -

Re Ri(Q) 
.~,':. 

Rt"(oo-io) 

pH Co 1, 

To :IKe caMoe nM:eeT MeCTO n B Tex cnyqaRx, xorna R 1 :(
00

) •· 0 , nocxonbKY, no 

TOM· :IKe coot5pa>KeHHRM , 
R

1
(1)>R 1 (-1),• 

'ITO BMeCTe c ypaBHeHHRMH (6) H (7) .tlnR Cll=·l neAeT K.(17), nng ljlymrnHH Ra(z) 

nMecTo ycnonnn (17) nonyqaeM 

Ra(l) > Ra(-1). ( 18) 

nng OTCyTCTDHR nynen y R a ( Z) neot5xoAIIMO, '1Tot5bl R a ( 1) H R a (- 1) HMenl! 

O.tll!HSKOBhte 3HaKH, Ha OCHOBB.HHH npyrHX coot5pa>KeHHn (eM, 38Knl0'16HHR) nonyq:aeM 

R a ( 1) >] 0 , H DOSTOMY 

- 9R.,(-1) e 4[H 1 (1) + H 2 (1)l+ Ha(l} <·to 

Hs ot5men Teopnn H 
/15/ 

-¢ymrnnn reprnoAa cnenyeT 

da <. 0, 

d 1 + 2da .<" 0, 

8 

( 19) 

(20a) 

(20n) 

2d 2 + d a < 0 , {20c) 

ecnn noneAeHHe R a ( z) 

( 16) nonyq:aeM 

npH oOnbiDHX 3HeprHRX THUS (15)x/, nonb3YHCb paBeHCTBOM 

5d 8 <2d 1 <-d
2

• 

HepaBOHCTBS ( 19) H {13) OCTB.IOTCR cnpaBe)tnHBbiMH H Tenepb, HO nA 

OAHO orpaHH'IeHHO) 

9da<4[11 1 (1) +.H 2 (1)] + Ha(l). 

v. 

{21) 

naKnS.tlb!BB.eT eme 

(22) 

8 nnTepaType HSpR.tlY C ljlopMijlaKTOpOM {3) ynoTpeonHtoTCR H Apyrne BHAhl ljlopM<jlaK
/16/ 

TO pOD 

1 + K 2 2 
v 2(p) •· (~) 

K + Cll (23) 

npeAnonaraR, 'ITO Ha("') npn t5onhmnx sneprHHX Bh!XOAHT Ha nocTORHHyto (nemecT

BOHHYIO B CHny ynnTapHOCTII) nonyqaeM 

R 1 (oo ) = 0 , {24) 

R 2 (oo) = 0, (25) 

PaBOHCTBa ( 24) H ( 25) pOBHOCHnhHbl COOTHomennto (14), 

3naK R 8 ( oo) OCTaeTCSI HOODpOAOneHHbiM, nycTb 

R
8

(oo)<O. 

TorAa 

a) aMnnnTyAa R 8 (w ) nMeeT pesonanc, nocKonbKY R a (1) > 0 

o) nonyqaeTCSI orpaHH'IeHne H8 DOCTOSIHHYIO CBH3H 
xx/ 

2 1 oo dw a 2 2 2 2 
f <-

3
- f--::-v-P v (p)l2llfa<"'>I-,I!I 1 (w)l-,lli 2 (w)ll 
17 I Cll {26) 

Ecnn R a (w) npn t5onbmnx sneprnRx ne AOT cet5n KaK 1/w 
1 TO pe30HaHC y 

STon aMnnHTYAbi llOSIBnHOTCH 8BTOM8Tl!'leCKH: d a< 0 

TOr/IS npaBoff qaCTH HepaBeHCTBS (26), 

, nocTO!IHHS!I CBH3H paBHHeTCSI 

Bonpoc 0 pe30H8HCaX H orpaHI!'IOHI!l! llOCTOHHHOff CB!I31! B pa3lii!'IHb!X MOAOnHX KBaH
/18/ 

Tonon Teopnn nonSI t5onee noApot5no paccMaTpnnancn B pat5oTe Bapt5amona (eM. TSK:IKe 

CTaTbto ApaMaKn n Ocana
1 191

). 

x/ B nameM cnyqae aTo nerKo AOKa3biBSOTCH npn noMomn npeAcTannennoro 'rpa¢n
'lf:ecxoro"" MeTo.aa. 

· xx/ 0THOCHTO.!IbHO saKoHHOCTII npe.nenbHoro nepexo.na no.n nnTerpanaMn eM,, nanpnMep · 
pat5oTy .'17/ • ' 

9 



VI 

ITepeilneM x paccMoTpeHRro BTopoil na yxaaannhlx MOAenea (orpaHR'lHBancb ¢opM¢ax

TopoM (8)), 

EcnH, KBK H paHbme, BB9CTH npyrne 0603HB'l9HHH • 
~ 

Ka(z) = (l+K )Ha(z), 

H IIp9ABO/IOJKJ!Tb1 ~0 

a=· 1, 3' 

lim Ka.(<U + iO) -- const =·A a +:iBa, 
<>) .... 

TO aeHMnTOTH'leexan YHRTBpHOeTb 
!J ~ 

Ba Aa + Ba 

BMecTe e peaynbTaTaMH rrpnMenennB Tc:>n 

B 8 =· B 1 

2Aa=· At 

cpaay naeT 

A 1 =Aa .. =0 

B 1 a B
8

= 1, 

(27) 

(28) 

(29) 

(80) 

TaxnM o6paaoM~n anecb ue ncxnroqaeTCn aoaMomnocTb cymecTBOaaunn An~paKnnou-
BOil KBpTHHhl, 

PaaeneTaa (14) rrpnunMaroT Terrepb BRA: 

C 1 •· _, 2Ca , 

a H3 aeHMHTOTHKH '!'HUB 1/<U (eM, ( 16)) BhlTexaeT 

D 1 =· D 8 < 0 , 

'ITO OBHTb B9A9T K CYIIJ9CTBOBBBHID pe30HBHCB H 8 (6>) 

an.BMecTo uepaaencTaa (22) nonyqaeM 

30 8 .< 211 1 (1) + H
8

(1). 

(81) 

(82) 

B orpaHH'l9HRID BOCTOHHHOil CBH-

(88) 

3 a x n ro q e n n e 

CymecTaennbiM Ann namnx paeeylK.!lennil oxaaanocb rrpeArronoJKeHRe o TOM, qTo aMn-

nHTYAhi fa (<U) yAoaneTaopnroT B aepxuea nonyrrnocxocTn nepaaeneTay ( 1), EcnH npa-

BBIIbBo yqecTb noporOI'\09 BOB8A9HH9 fa (<U) 
1 TO BBB/IBTHqncieTb1 nepexpeeTB8H CHM-

10 

MeTpnn, aemecTaeBBocTb n ABYX'laCTH'lHan ynnTapuocTb BMecTe c orpaunqeuneM na poeT 

(1) He npOTHBOpeqaT ~pyr npyry TO/IbKO npn BBeA9HHH B T90pHID ~OpM~aKTOpa, neilCTBH~ 

TenbHo, nonaraB v ~ (p) " 1 , na yenoBli!I B nonyqaeM, 'ITO Ha (<U) AO/I:lKI!bl 
~ 

aecTn ce6!1 npn 6onbmHX aueprnBx, no xpailuea Mepe, xax 1/ <U • Kax 6bmo naMH no-
/18/ 

K838HO paHbiiJ9 1 3TOT !!B/I!I9TC!I H9B03MOlKHbiM,. C Apyroil CTOpOHhl,K Bhl60py ljlopM~8K-

TOpOB CII8AY9T BOAXOAHT C onpenen9HHOil OCTOPOlKHOCTbiD ( CM, rnany II ) , 

Bbi6op ~opM~axTopa B anne ( 3) ( cpaBHHTenbHO Menne uno y6bmaromero ua 6ecxoueq-

uocTn) aeAeT x neoJKnnannoMy peaynbTaTy: noaeneune p -nonHhi npn 6onbmnx aueprn!lx 

MOJKeT HMeTb AH~paKUHOHHblil ~apaKTep {yp£iBB9HB!I (11), { 12), (-29) H {80)'}, 

Hcxnroqeno noBeAenne ~YHKnHH R 1 (<U) 

1/ <Uf3 npll: 0 < {3 < 1 

B BCIIMITTOTH'l9CKOfi 06/IBCT~ 3H9prBH THITB 

ITpeA9JibHhl9 paBGHCTBa ( 14) H { 16), (31) H (82) CTOJib OT/IB'laiDTCH npyr OT npyra1 

'ITO ,MolKeT 6biTb, na6nronaB aa noaenenneM cooTaeTcTnyromnx oTnowennfi aemecTaenHhiX 

qacTefi H a (<U ) 1 yJKe ·npn cpaannTenbHO ue6onbmnx aueprnBx MOmHo 6bmo 6bi cne-

naTb onpeaenei!Hbie BbiBO.tlbi nac'leT noaeneHH!I Ha (<U) npn <U .. .. { cne-

nyeT OTMBTHTb, 'ITO acnMnToTn'lecxne noaeneuns H a (<U) Tnna ( 18) n { 15) AJI!I 
/16/ 

Im z >I 0 6binn yJKe uai!neHbi BannepcoM ) • 

3a HCK/IID'l8HH8M HepaBeHCTBa { 26), BO BCefl I!Blllefl pa6oTe Mbl HHrAe He llO/Ib30Ba/IHCb 

.tiHCH9pCBOHHbiMH COOTHOIIJeHHHMII .ti/IH Ra (z)/ Z 1 II3 KOTOpbiX BbiTeKBIDT HSWB 3BKIIID-

'l8HllH,nOJIY'leHHbl8 Ha OCHOBBHBH flA , Onnaxo cnenyeT o6paTHTb BHHManne ua To, qTo 

Ami nanncaHH!I nncnepcnonHhiX ~opMyn naao eme anaTb H a ( 0) ( ecnn, nanpnMep, na-

aecTno, 'ITO R 8 (0) > 0 , TO npn noMomn ITA TO>K9 MO>K!IO HOny'lBTb 

R 8 (1) > 0 ), 
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