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DepepacceHHHe "peAJKHOHOB' B TeopHH ¢ 4 

B a -npeacTaBneHHH BhmonHHeTCH cyMMHpOBBHHe Bcex norapH¢MoB 

AHBrpaMMbl M8HAenbCT8MOBCKOrO THll8 B TeOpHH ¢ 4 • DOK838HO, "'ITO HeCMOTpH 

HB OTCyTCTBl!e 6hiCTporo y6biB8HHH, 8MllnHTYAbl pacceHHHH 38 M8CCOBOH no­

BepXHOCTb!O nepepaCCeHHHH KBK noniOCOB PeA:lKe, TBK l! HellOABl!:lKHbiX KOpHeBhlX 

BeTBneHHH, B03Hl!K810IllHX B TeOpl!l! ¢ 4 H8PHAY C noniOC8Ml! PeA:lKe, Olll!CbiBB­

IOTCH 06b!'IHOH <jJOpMynol!. 

OpenpKHT ~e~HeHHoro HHCTKTyTa g~ep~x KCCAe~oBaHKI. 
,ay6Ha, 1974 

Gershkevich M. V., Efremov A. V. ~· .. 8052_ 
The Reggeon Rescattering in ¢ 4 -Theory 

In the a-representation all logarithms of the Mandel 
stam diagram in the ¢ 4 -theory are summed up. It is 
showed that despite the absence of the rapid decrease of 
the off-shell scattering amplitude the rescatterings of 
the Regge poles as well as the fixed square-root branch 
points, appearing in the ¢ 4 -theory together with the 
Regge poles, are described by the usual fomula. 
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f) 1974 06'beOUHeHHbiU UHC1JfU11fY111 JIOepHbiX UCCIIeOoeaHUU J{y6Ha 

1. BeeC>eHue 

Ha c~eCTBoBaHHe ,!UlHlK~XCJI pa3pe30B B KounneKcHo:i 

nJIOCKOCTH yrJIOBOrO YOMeHTa npH BWCOKBX 3HeprHJIX,KO­

TOpWe HrparoT CTOJIL C~eCTBeHHyro pOJIL B COBpeYeHHOH 

c)eaoueaonoraa, anepawe YKa3aJIH AuaTH, Clly6HHH H CTaa­

reJIJIBHH Ill. B ,AaJILHeiimeu oKa3aJIOCL, 'ITO paccuoTpeaHaJI 

HMH nrrocKaJI .AHarpauua reaepHpyeT pa3pe 3 aa aec)H3H'Ie­

CKOM JIHCTe, KOTOpW:i aHHyJIHpyeTCJI YHOrO'IaCTH'IHWYH BKJia­

.AaYH /no Kpa:iae:i uepe, aa c)H3H'IeCKOY JIHCTe 12, 3 I /. 
3aTeY 3TH pa3pe3W 6WJIH o6Hapf)KeHW B HenJIOCKHX ,AHarpau­

YaX TeOpHH ~ 3 H JIBHJIHCL npe,AYeTOM H3y'leHHJI MHOrHX 

pa6oT I 4/ I TaM >ICe no,Apo6HaJI 6H6JIHorpac)HJI/. 

JICHO, O,AHaKO, 'ITO TeOpHJI ¢ 3 HH B KOeii Mepe He uo­

>ICeT CJIY>ICHTL MO,AeJILID ,AJIJI OnHCaHHJI HCTHHHOH KapTHHW 

B3aHMO,AeHCTBHH. fi03TOYY 6WJIH npe,AnpHHJITW nonWTKH HC­

CJie,AOBaTL JIBJieHHJI nepepaCCeJIHHJI pe,A)KHOHOB, OCHOBWBaJICL 

aa o6~Hx csoiicTsax aunJIHTY.AW pacceJIHHJI. HaH6onLmero 

ycnexa B 3TOM OT~~eHHH y,AaJIOCL ,AOCTH'IL B pe,AlKHOHHOH 

TeXHHKe rpH6osa 
5 

H KBa3HnoTeHnaaJILHOM no,AXO,Ae 16 I , 
B KOTOpWX B paYKaX npe,AnOJIO>ICeHHJI 0 ,AOCT&TO'IHO 6WCTpOM 

y6wBaHHH aMUJIHTY.ALI JIH60 C pOCTOM MaCCW BHeWHHX 'laC­

TH~' JIH6o c poeT oM nepe,Aa'IH HunynLca /snnoTL .AO t- s I 
nepepacceJIHHe pe,AlKHOHOB ,AeHCTBHTeJILHO npHBO,AHT K ,ABH­

>ICY~HMCJI BeTBJieHHJIY. 0,AHaKO no,A06Hwe CBOHCTBa OTCyT­

CTBYIDT B 6onee peaJIHCTH'IeCKHX TeOpHJIX THna 3JieKTpo­

.AHHaYHKH HJIH y5 -TeOpHH, XOpOmeii MO,AeJILID KOTOpOH 

JIBJIJieTCJI TeOpHJI cp 4 • fiOCJie,AHee 06CTOJITeJILCTBO BW3BaJIO 

co:w:HeHHJI 17 I B npaBoMO'IHOCTH pe,A)KHOHHoii TeXHHKH. 

~aTL OTBeT Ha 3TH COYHeHHJI YOrJIO JIHWL paCCYOTpeHHe 

.AHarpauuw uaa,AeJILCTauoBcKoro THna I puc. 1/, no Kpaii­

Heii Mepe, B TeOpHH ¢ 4. HueHHO 3TOMY Bonpocy H nOCBJIIUeHa 

HaCTOJIII.laJI CTaTLJI. 
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PerynJipH30BaHHWB BKna.n npoH3BOJibHOB ,nHarpaMMW Ha 
puc. 1 B a - npe,ncTaaneHHH npe,ncTaBHM B au.ne 

"" a~ d!l 
T(S,t) =Hf IIR( e_) a a exp[ A(a) S+J(a,t;m) ] , Ill 

0 u D2(a) 

r,ne AJIJI ycTpaHeHHJI paCXOARMOCTeB HfnOJib30BaH MeTO,n 
aHaJIHTH'IecKoi perynJipH3anHH Cnupa /S lonepaTop R( {r) I. 

06 aCHMnTOTH'IeCKOM noBe,neHHH ,nuarpaMMW y,no6HO ro­
BOpHTb Ha JI3WKe Be,nyll\eB OC06eHHOCTH B KOMnJieKCHOB nJIOC­
KOCTH MeJIJIHHOBCKOrO napaMeTpa, BBe,neHHOrO BMeCTO 60Jib-

woi nepeMeHHOB S = s-u 
-

2
- I s, t, u - o6w'IHwe MaH,nenb-

cTaMOBCKHe nepeMeHHwel, coana,naiOII\eB c ae,n~MH oco-
6eHHOCTJIMH KOMnJieKCHOrO yrJIOBOrO MOMeHTa 

4 

H3- 3a cy~eCTBOBaHHJI ,nayx pa3pe30B B KOMnneKcuoi 
S - nrrocKOCTH aKKypa THWB nepexo.n K 3TOMY napaMeTpy Tpe-
6yeT BW,neJieHHJI nOJIO>KHTeJibHOB H OTpHnaTeJibHOB CHrHaTyp, 
T.e. 

T±( S ) - l o+ioo . (-S)i +S i 
't --4i f dj . -

O-ioo Sin 1T j 

+ 
~- ( j; t) 

r < j + 1 ) • /21 

r.ne 

e. + oo aUda 
<If" ( j ;t) =H' f II R ( ~ ) .sz.__g_ 

0 ])2(a) 

J J( a, t;m) 
lA( a) I [ O(A) ±{)(-A) ]e , 

/3/ 

a H' - CTeneHb h /1611 2 , paaHaJI nopJI,nKy ,nHarpaMMW. 

0co6eHHOCTH ~yHKnHH ~± (j;t) B KOMnJieKCHOB j -
nJIOCKOCTH MOryT npOHCXO,nHTb KaK H3- 3a o6pall\eHHJI ~YHKnHH 
A ( a) B HYJib Ha KpaiO o6nacTH HHTerpanuu no nepeMeHHWM 
a ITaK Ha3waaeMwe Kpaeawe oco6eHHOCTH, B03HHKaiOII\He 
H3- 3a "aCHMnTOTH'IeCKOrO pe>KH:Ma" HeKOTOpbiX no,nrpa~oBI, 
TaK R a cepe,nuHe o6nacTH HHTerpanuu luennocKue oco6eH­
HOCTH, B03HHKaiOII\He 3a C'leT COKpall\eHHJI BA( a) CJiaraeMWX 
C pa3HWMH 3HaKaMHI. 

,lJ,JIJI OnHCaHHJI aCHMnTOTH'IeCKOrO pelKHMa no,nrp~OB 
V y,no6HO BOCnOJib30BaTbCJI CTaH,napTHOB npone,nypOB, T.e. 
Ka)I(,IJ.OMY H3 V CCTIOCTaBHTb napa:MeTp ,\ V ' TaK 'ITO 

a = Ay a ; a a 
l: a -,\ 

aE:- V u - V • 141 

Ilpu 3TOM, ecJIH o6'be,nuHeHHe V 
Mwx nuKnoa u Lv JIHHHB, To: 

co.neplKHT Cv He3aaucu-

d 
e.(l t: . 

~ -w -1 II a(l a (1 = .\ V v d.\ II 
a~ V II (a) V Vo€ V 

~(1 
daa a (1 o ( l - l: a a) ' 
n2 (a) (1€;V 

r.ne 

wy = 2Cy-Ly ; l: ~-t: 
aEV a-~v· 151 

HHTerpanuu no .\ v a oKpecTHOCTH .\v = 0 nopolK,naiOT Kpae­
awe oco6eHHOCTH - noJIIOca ( j - c:uv + ~v )-1 
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OTnH'IHTenLuoi qepToi ,IUiarpaMMW puc. 2 I.IUiarpaMMa 
puc. 1, B KOTopoi 6noKB npe~eTaBn•roT eo6oi neeTHKmW 
e 3aWTpHXOBaHHWMH ·~pa:MH B Ka'leeTBe eTyneHeKI B TeOpHB 
¢ 4 •Bn•eTe• uanuque KpaTuwx nonroeoB B TO'IKe j = 0 , 
npoHeXO~IUUIX KaK H3 • 3a aeHMDTOTH'IeeKoro pe.>KBMa Beei 
~HarpaMMW, TaK H H3- 3a HanB'IH• paeXO,IUIMOeTei B ·~pax. 
3TO eOOTBeTeTByeT DOBe~eHHID TBna fn S ( fn S) k ( f n S) m • 
CyMMHpoBauue eo6apaeT 3TH ~ononuuTenLuwe norapHcllMw 
B aeHMnTOTHKy 'leTwpexTo'le'luoro 6noKa B npe~ene, Kor~a 
Bee eKanapuwe npoHJBe~euu• Buemuux no oTuomeuHID K 
HeMy HMnynLeOB BenHKH, T.e. Bee p. p., p 2 ,.,A2 »m 2• KaK 
H3BeeTuo /9 I , 'leTwpexBepWBuuwi 6~ok B 3TOM npe~ene 
e TO'IHOeTLID ~0 MHO.>KBTenad(A2) (D(p2)=d(p2) /(p~HMeeT 
eMwen 3apa~a Ha Manwx paeeTOIHHIX l"3aTpaBO'IHOrO 
Japa~a"l H Teeuo eBaJau e xapaKTepoM peuopMHpOBKH B 
TeOpHH H noBe~eHHeM «llYHK~HB THna renn-Mauua-Jioy. H3·3a 
aeuMnTOTH'IeeKoro xapaKTepa eBoero pa~a Teopua B03My­
~euui, DO-BH~HMOMy, He MO)I(eT eKa3aTL, KaKOB )l(e xapaK· 
Tep peuopMHpOBKH, D03TOMY 3~eeL MW BWHy~eHW ~enaTL 
npe~nono)l(euua. Hau6onee eeTeeTBeuuwM HaM Ka)l(eTea 
npe~nono>Keuue o KouequoeTH peuopMupoBKH Jap•~a, T.e. 
o KoHe'IHOM npe~ene HHBapuauTuoro Japa~a npu A 2-+ oo • 

TaKoe npe~nono>Keuue 3KBHBaneuTuo MaemTa6uoMy noBe~e­
HHID rpHHOBeKHX cllYHK~Hi B TeOpHB B npHBO,IUIT K KapTHHe 
BLieOK03HepreTH'IeeKux npo~eeeoB /IO I, eornaeyromeiea 
e 3KenepuMeHTanLHLIMH ua6nro~eHHIMH. B paMKax 3Toi 
runoTe3W eyMMHpOBaHHe ~ODOnHHTenLHLIX nonroeoB H3- 3a 
paexo~HMOeTei Bepxuero B HH)I(Hero 6nOKOB H DpHBO,IUIT 
K e:Me~euuro npoeToro nonroea B TO 'IKe j = 0 BneBo ua Be­
nH'IHHy 4E , r~e E • aHOManLHai paJMepHOeTL Me30HHOrO 
nponaraTopa ( d( A2) "" A2

f npu A2 .... oo I, T.e. aeuMnTOTH­
Ka OKa3LIBaeTea na~aromei. 

,IJ;pyroi xapaKTepuoi qepToi~uarpaMMW puc. 2aBnaroTea 
oeo6eHHOeTH, eBI3aHHLie e aeHMDTOTH'IeeKHM pe.>KBMOM 
KpaeBwx no~rpaclloB, eTsrHBauue KOTopwx B TO'IKY eoe,IUiuseT 
KOH~LI p1 H p1' HnH P2 H P; /uanpHMep, e)l(aTHe no~rpaclla 
VL B TO'IKY Ha puc. 2 npHBO~HT K eoe~HHeHHID KOHIJ;OB 

Pr H p1' I. ,IJ;na Ka~oi Kouequoi ~uarpaMMW ouu nopo~aroT 
nonroe HeKoToporo nops~Ka B TO 'IKe j = - 1 • IB Teopuu ¢ 3 
TaKoro po~a oeo6euuoeTH ~aroT nonroe BToporo nops~Ka 

6 

Puc. 2 

B TO'IKe j = -3 He3aBHeHMO OT 'IRena "eTyneHeK" Bepxuei 
H HH)I(Hei "neeTHHu;"l. O~HaKo nops~oK nonroea e poeTOM 
'IRena s~ep Bepxueii H HH)I(Hei neeTHHU: paeTeT, TaK 'ITO 
eyMMHpoBauue 3THX oeo6euuoeTeii ~aeT ~· «llYHKU:HH ~(j) 
B 121 BWpa>KeHHe 

. 1 j +1 - 4rJ 
~ ( J) "" . . 2 [ - ] ' 161 

J(J+l) (j+1-r2) (j+l-2r2 
0 0 

r~e rJ = Z 2( h0 I 16 11 
2 ) 2 , Z - noeTosuuas peuopMHPOBKH, 

a h
0 

- "JaTpaBO'IHLiii Japs~". Be~ymeiioeo6euuoeTLIDBI61 
RBnseTes nu6o nonroe BToporo nops~Ka B TO'IKe j =-1+ 2r0

2 

npu 2r5 > 1, nu6o npoeToii nonroe B uyne. 
TpeTHH THD oeo6eHHOeTeii eBR3aH e o6pameuHeM B HynL 

A( a), HMero~eii ~ng ~HarpaMMW puc. 1 BH~ 11 I' 3a e'leT 
o6pa~euus B uynL cllYHKU:HH XL _ H XR B eepe~uue o6naeTH 

7 
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BHTerpa~BB DO a B OOpa~eHB.&: A( a) B HYni• Ha ICpa.IOOOnac· 
TB. HMeHHO 3TOT TBD OC06eHHOCTB DpBBO,IUIT B TeOpBB qJ3 1C 
~BIDK~eMyC.a: BeTBneHBIO B TO'IICe j = ai ( t) + a

2
(t) -l,CB.&:· 

3aHHOMy C "uepepacce.&:HBeM pe~OHOB"a1 ( t) ·B a2 ( t) po· 
OTBeTCTBYIO~x sepxHeMy B HIDKHeMy 6noiCaM. H3 paccMoT­
peHB.a: cne~yeT, 'ITO 3Ta )J(e OC06eHHOCTh OCTaeTC.&: B B Teo­
pBB ¢ 4 , HeCMOTp.a: Ha Hey6wsaHBe aMDnBTY~ c poe ToM Mace 
BHeWHBX 'laCTH~. 3TOT BWBO~ .I:Bn.&:eTC.&: OCHOBHWM pe3yni.Ta· 
TOM pa60TW. 

2. HenAocKue oco6eHHoc•u c)uazpaMMbl 

Cor nacHo IIoniCHHrxopHy /a/, 41YHIC~.a: A ( a ) ~.a: )Uia­
rpaMMW puc. 1 upe~cTaBBMa B su~e 

A(a) =aa'[~(a) x<alx {a) +A(a)], 171 
L R 

r~e ~(a) =Db{a) DH(a) /D( a) ,aDb(a) ( DH (a) ) B D(a) -
oupe~enuTenu sepxHero IHB)J(Herol 6noiCa B sce:ii ,IUiarpaMMW, 
COOTBeTCTBeHHO. 

XL (a) al a 2 - a3 a 4 + QL (a ) ; 

181 
XR (a) = a 1'a2 -a; a4 +On (a) , 

QL, a< a ) - 41YHIC~H uepeMeHHWX , o6pa~a10~ec.a: 
B HYHh B rnaBHOM DpH6HB)J(eHBB IT.e. ICOr~a o6pa~IOTC.&: 
B Hyn~o uapaMeTpw a, cooTBeTCTBYIO~e 6noiCaM sepxHe:ii 
B HB)J(He:ii necTHH~I, a 41YHIC~H.a: A. ( a) MO)J(eT 6wTI. upe~­
cTasneHa B s~e 

A ( a) = ~ ( a) Ab ( a) + a 2 ( a) AH( a) + 0 ( a2 ) , 19 I 

r~.e A b, H (a) - IC03414iB~HeHTW upu uepeMeHHO:ii S B a -
upe~cTasneHBB aMDnBTY~W pacce.a:Hu.a:, ouucwsaeMo:ii sepx­
HBM B HB)J(HHM 6noiCaMB I puc. 1/, a ar, 2 (a) - 41YH~BH 
uepeMeHHwxa, ICOTopwe s rnasHoM upu6nJDKeHBHpasHWeJU1· 
HB~e. IIpoB3Be~eHBe Ab (a) AH (a) , o6o3Ha'leHHoe B 191 
ICaiC 0 ( a 2 

) , BICna~a B aCBMDTOTHICy He ~aeT, Tal< ICaiC 

8 

I 

I 

ecnu c~enaTI. "cKe:iinuHr" TBua /41 ~.a: uo~rpa4la ·v c ,upe~­
cTasn.a:IO~ero co6o:ii o6~e,IUIHeHBe .a:~ep sepxHux B HIDKHBX 
necTH~ I puc. 21, TO 3TOT 'lneH ~acT A~ o 

,D;n.a: sw~eneHB.a: HeunociCHX oco6eHHOCTe:ii, B03HHICaiO~x 
B3- 3a 3HaiCoHeoupe~eneHHOCTB 41YHIC~:ii XL, R (a ) , cne~y.a: 
TBICTODynocy /ll/, BBO,IUIM HOBWe DepeMeHHWe 1JI. B 7]

2 
Ha 

ruuepuosepxHOCTB uepeMeHHWX a. Tor~a I AI E+ (A) H3 
BWpa)J(eHB.&: /3/ C DOMO~hiO 6BHOMBani.HOrO pa3nO)J(eHH.&: 
B Depexo~a OT CYMMHpOBaHH.&: IC BHTerpBpOBaHBIO DO napa­
MeTpy j' B I<OMDneiCCHOB j' ·DnOCICOCTH MO)J(HO 3aDBCaTh 
B BH~e 

I A (a) lj ~ (A) "" 

01 +ioo r { j + l ) 
l J d. , ------'<--:=-:-= o ( XL) o ( X R ) (-4i) 1 r( j _ j , + 1) r( j' +I) 

0 -i <)0 

1 

X 

1101 
i 7T., 

e J ±l 
X 

. , . . , + 
~J (a) I A (a) 1

1- 1 E'± (A) K- (j ') 
sinuj ' 

r~e 

+ +I +1 . , l 1 
K-(j') = J J d~d7J2 1TJ1 TJ 2 P ~ <1 TJ

2
> =2[--±--]o 1111 

-1-1 - (j'+l)2 (j'+l) 2 

H3 /11/ BH~HO, 'ITO pa3pe3W ~aiOT BICna~ TOHhiCO s<ll+ (j; t) 
B swpa)l(eHBB 110/, cMe~a.a: nBHBIO 81 sneso ~o Tex 

uop, uoiCa BHTerpan no j ' He 6y~eT upeHe6pe)J(HMO Man 
B Y'IBTWBa.&: nBWh BICna~ DOniOCa B TO'IICe j ' = -1 , BMeeM 
+ H, oo ctu da 

<II ( j ; t) = -- J n R ( ~ ) (J (J 0 ( XL ) 0 ( Xa ) e J( a, t; m ) X 

( j+l)2 0 u a D2 (a) Ma) /12/ 
x expi" ( j + l ) + l I A ( a) I j + l E'+ ( A ) o 

r( j+2) sin u( j+l) -
MHO)J(HTeni. ( j + l ) - 2 DO.&:Bn.&:eTC.&: B3- 3a BBTerpa~B DO Da­
pa.MeTpa.M a B a ' s OICpecTHOCTB a, a '"" 0 o Bwpa)J(eHBe 
I i\. (a) 1i+I E'+ (A) OD.&:Th MO)I(eT 6wTh upe~cTasneHo s BB~e 
CBepTICB DO napa.MeTpy j ": 

9 
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0 +ioo 

(A(a) lj+l f (A) =--1-
2
J dj"r(j+2) rc-r1 a A (a)]j+I-j" X 

± 2. rc .. , 2) r b 
I IT • j -J + 

0 -1 oo 
2 

/13/ 

x [ a
2 

AH (a) {' 

C)KaTBe nei<oToporo 'IRena JI.D;ep aepxueii a HB)I(Beii necTHB:U 

npeapai:QaeT ,D;BarpaMMY B .D;BYCB.II3HYIO. Ecna qepe3 neawii 

"KpecT" npOXO,D;BT BMnynLC qL, a 'lepe3 npaBhiH - q R B 

qepe3 o6nacTB, uaxo,D;JIII(HecJI Me)K,D;y C)J(aThiMB JI,D;paMH HH)J(­

ueii /Bepxueii/ neCTHB:Uhl, - HMnynLC y'tj( v't;) ,TO MO)J(HO 

BhlnOHHBTL nepeXO,D; I< BHyTpeHHBM BHBapHaHTaM ~PYMMOH­

,D;a ft2/. HuTerpapoaauae no 4-aMnynLcy neTnH k Me)K,D;y 

neCTHB:QaMB /puc. 1/ 3aMeHJieTC.II Ha HHTerpHpOBaHH.II no 

I<Ba,D;paTaM BhiWeYJ<a3aHHhiX HMnynLCOB H .IIK06BaH Tai<OrO 

npeo6pa3oBaHB.II npa S __, oo; t/S.m2/S-+O a KOHe'IHhiX t 1 a t 2 
ecTL I ... () ( r) /y'r( 1, t 2 ) ,J".D;e r ( t 1 , t 2 ) - 4JyHK:UH.II TpeyronL-

HBI<a: 
2 2 2 r(1_,t

2
) '"'-t -t

1
-t

2
+2(t1; +tt

2 
+t1 t 2). 

0.D;Hai<o o6nacTL BHTerpapoaaHB.II no BHBapaauTaM ~PYMMOH-

,D;a k ~ = q L2 R , t 1 2 ecTL -oo<ki2 < 0 • IIo:noMy ueo6xo,D;a-
1 ' ' 2 2 MO paCCMOTpeTL nO,D;06naCTH -k. < S B -ki > S, ~ll.ll nep-

BOH B3 HBX noBe,D;eHBe 6nOKOB onpe,D;enJieTC.II OCo6eHHOCT.IIMH 

B j -nnOCKOCTB B CIIpaBe,D;HHBbl apryMeHThl rpa6oBa, npB­

BO,IJ;.IIII(He I< ,D;BB)J(Yl:QBMC.II BeTBneHH.IIM. BTopa.ll )Ke no,D;o6naCTL 

.IIBH.IIeTC.II MaCWTa6HO nO,D;06HOH; 3,D;eCL BCe paCCTO.IIHH.II ManLI, 

a IIOBe,D;eHBe onpe,D;enJieTC.II pa3MepHOCTLIO 'leTLipeXTO'Ie'IHOH 

4JyHK:UBB - HOpManLHOH BnB aHOMaHLHOH, CB.II3aHHOH C xapaK­

TepoM peuopMBpOBKB 3ap.II,D;a. KaK MLI y)J(e BB,D;enH, BI<na,D; 

:noii nO,D;06naCTB OI<a3LIBaeTC.II y6LIBaiOI:QHM. 

TaKBM o6pa3oM, MLI nonyqana, 'ITO oco6euuocTB ,D;aa­

rpaMMLI pUC. 1, CB.II3aHHLie C uennOCKHMB OC06eHHOCT.IIMB 

KpaeaLix no.D;rpa4Joa, BLipa)J(aiOTC.II qepe3 caepTKY nap:uaanL­

HLIX aMnHBTY,D; pacce.IIHB.II Bepxuero H HB)J(Hero 6nOKOB 

<flb ( j,; t 2 ) B <l>H ( j+l- j,; t I ) , a TaJ<)J(e 'lepe3 4JyHK:UHH 

"KpeCTOB" fL H ftl, KOTOpLie 3aBBC.IIT OT BHBapBaHTHLIX 

KOM6aua:uaii uaqanLHbiX I p B p I H Kone'IHLIX /p' Bp' I 
J 2 1 2 

BMIIYllbCOB B 1_ , t 2 : 
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<ll+ (j; t) ... 
0 dtl dt 2 
f-

v01_ ,t 2 

02+i 00 

L f f d' "C+ ( . ·. '') L. R. J J,J 

0 -ioo 
2 

X 

/14/ 

X <flb (j ;t2) <IJH(j+l-j";tl) • 

Be,D;yii(HMH OC06eHHOCT.IIMH. <llb, H ( j; t ) B TeOpBH B03-
Myll(eHHH .IIBll.IIIOTC.II nonroca HeKOTOporo nopJI,IJ;Ka B TO'II<e 

j = 0 • KaK B3BeCTHO /7/, CYMMHpoaauae Bcex TaKBX no­
nrocos npHBO,D;BT I< Clle,D;yiOI:QeMy Bhlpa)KeHHIO: 

2 -I ~.H (j;t) = C (t} ( u(j) -B(t)] , /15/ 

KOTOpoe Hap.II,D;y C ,D;BB)KYI:QHMHC.II nonrocaMB Pe,IJ;)Ke H3- 3a 

06pa[:QeHHJI B HynL 3aHaMeHaTenJI o6na,D;aeT HHenO,D;BH)J(HhiMH 

OC06eHHOCT.IIMB, BXO,D;.IIII(HMH 'lepe3 u(j) , BH,D; KOTOphiX 3aBH­

CBT OT xapai<Tepa peuopMHpOBKH 3apJI,IJ;a. B cnyqae KOHe'IHOH 

peHOPMHpOBKH HMH .IIBH.IIIOTC.II I<OpHeBLie TO'IKH BeTBneHH.II, 

nOHO)KeHHe KOTOpLIX onpe,D;enJieTC.II BeHH'IHHOH 3aTpaBO'IHOrO 

3apJI,IJ;a. MLI ue 3HaeM, Kai<aJI H3 3THX oco6euuocTeii JIBnJI­

eTcJI Be,D;yll(eii, XOT.II nonaraeM, 'ITO poeT nonuoro ceqeuaJI 

pp -pacceJIHHJI H npo,IJ;on)KaiOI:QeecJI annoTL ,D;o 3Hepraii 

ISR cy)KeHae Kouyca CBH.D;eTenLcTByeT B nonL3y nonroca 

( j -a P ( t) )-I. Bo BC.IIKOM cnyqae, nepepacceJIHHe .D;Byx 

BeTBneHHH y' j - aO , OnHChiBaeMoe ,D;HarpaMMOH puc. 1, 
,D;aeT, cornacuo /14/, 

<ll1 (j;t) .. SCt) (j+l-2a
0

)
2 

fn(j+l-2a
0
), /16/ 

KOTopoe nonyqaeTc.ll H B rnaBHOM npa6na)J(eHHH, a nepe­
pacceJiuae nonroca H BeTaneHHJI 

<ll 
2 

( j; t) "'C 
2 

( t) y' j + l -a 
0 

-ap ( t) • /17/ 

IIepepacceJIHHe )J(e .D;BYX nOHIOCOB npHBO,D;HT I< 06hi'IHOH 4Jop­
Myne. 

II 



3. 3aK.IUO'leHue 

HTaK, ocuoBHhiM pe3ynLTaTOM uamei pa6oThl JIB-

nJieTCJI DO):(TBep~eHHe TOrO, 'ITO OC06eHHOCTL B TO'IKe 

j =a 1 +a 2 - 1 H3- 3a "nepepacceJIHHJI pe,AlKBOHOB" 

xapaKTepua He TOnLKO ):(nJI TeOpHi C ,llOCTaTO'IHO 6hiCTphiM 

y6hiBaHHeM aMnnHTY.Il pacceJIHHJI C pOCTOM BHellllliiX MaCe, 

HO H ,llnJI TeOpHi, r,lle DO,Il06Hoe y6hiB&HHe OTCyTCTByeT. 

KouxpeTuo :no noxa3auo ua npuMepe ,llHarpaMMhl M&H,Ilem.­

CTaMOBCKOrO THna B TeOpHH q} • JICHO, O,llHaKO, 'ITO 3TO 

3aKnJO'IeHHe cnpaBe):(nHBO H ,llJIJI IOK&BCKOrO B3aHMO,IleHCTBHJI 

(lepMHOHOB CO CKaJIJipHhiM, nceB,IlOCKaJIJipHhiM H HeiTp&JIL­

HhiM BeKTOpHhiM 06MeHaMH. B 3TOM CMhiCne O,llHO H3 rnaB­

HhiX npe,llDOJio:>KeHHH "pe,AlKBOHHOH TeXHHKH" rpu6oBa /'6/ 
OKa3hiBaeTCJI H3nHDIHHM. 

Kouequo, y 3THX Teopui .llOCTaTO'IHO cBoeo6pa3HJI, 

ycno>KHJIIO~Uero MexaHH3M nepe,ll&'IH KB&HTOBhiX 'IHcen. B 
'laCTHOCTH, BO MHOrHX KaHanax, B TOM 'IHCJie H B BaKYYM­

HOM, KpOMe ,llBH)I(YIUHXCJI DOniOCOB, DOJIBnJIIOTCJI KOpHeBhle 

TO'IKH BeTBneuuJI. XapaxTepuo, 'ITO npH'IHHoi B03HHKHOBeHHJI 

3THX TO'IeK BeTBneHHJI OKa3hiBaeTCJI MaCWTa6uoe DOBe,lleHHe 

aMnnHTY.Il IHJIH rpHHOBCKHX (lyHKD;Hil ua ManhiX paCCTOJIHHJIX 

T.e. 3Ta oco6eHHOCTL, B OTnH'IHe OT DOniOCOB Pe,ll)l(e, KaK 

6hl xapaxTepu3yeT ~euTpan~ouoe B3aHMO,IleicTBHe 3JieMeu­

Tapuhlx 'laCTH~. 0,1lHaKO OCHOBHhiM B03p&)l(eHHeM npOTHB 

KOpHeBOH OC06eHHOCTH B Ka'leCTBe OC06eHHOCTHllOMepau­

'lyKa JIBJIJieTCJI npe,llc;a3YBaeMoe ero na,lleuue nonuhlx ce11e­

HHH KaK ( f n S ) - 3 2 • B 3TOM OTHOWeHHH DOJio:>KeHHe C 

noJIIOCHhiM noMepouoM 6onee 6naronpHJITHO. XoTJI MO,Ilenu 

c no):(o6HhiM noMepouoM H pa3pe3&MH H3- 3a nepepacceJIHHJI 

noMepouoB H ,llaiOT Manyro BenH'IHHY npupocTa nonuoro 

ceqeuuJI pp- pacceJIHHJI /14/ B o6nacTH ISR I 400 < S < 
< 3000 I F3BI 2 

, - noxa ueJicuo, ue CBJI3auo nu 3TO c ue­

o6.,'1u,Pi 3nexTpoMaruHTHoi nonpaBxoi ue6eToBcxoro Tu­

na 
15 • ,IJ;pyraJI B03MO>KHOCTL 3aKniO'IaeTCJI B TOM, 'ITO, no­

BH,IlHMOMY, noMepOH eCTL He 'ITO 6onee CJIO)I(HOe, 'I eM npoc­

Toi nonroc, - uanpuMep, B03HHKaeT B pe3yJILTaTe cTonxuo- . 

BeHHJI DOJIIOCa C pa3pe30M B KOpHeBOH TO'IKe BeTBneHHJI 

npH t= 0, KaK B KBa3HDOniOCHOH MO,IlenH /16/, 
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