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1. B nocnenuee speMSI PSIIl asTopos
11

-
71 

paccMaTpasan a necTHH'lHOM npa6n HJKeHHH 

B Te OpHH g¢ 
4 

AH&nHTH'l9CJtHe CBOliCTBB SMnnHT)'Ilbl pSCC9SIHHSI UO KOHCTSHT9 CBSI3H g 

H yrnoBOM)' MOMeHTY .\ • AMnnHTyn s pscceSIHHSI HSXOilHTCSI c noMOIIU>IO ypasueHHSI SeTe

ConnaTepa14•5,8Z HnH ucc.neayeTCSI pemeu He ypssaeHHH llipenaareps c noTeuuasnoM, cooT

seTCTBYIOmHM onpeneneHHOMY Knsccy nasrpaMM/!,
2 •3 1

• TsK, a ps60Tsx
11

•
2 1 

a n11 noTeauua-

ns: ~ a 
V(r) •- a~-- b ----K.zfn 2mr, 

r ~ r 
a > 0, b > 0 , 

OTBe'l&IOmero nusrpaMM&M puc. I a), a), c) 6btno uallaeao, 'ITO sMnnuTyas pscceHHHSI B .\ 

IInOCKOCTB HM9eT HenonBH>KHbi9 TO'qKH B 9TBli9HHSI 

CBSI3H B TOqKe g = 0 HMeeT cymecTaeHHYIO oco6eHHOCTb. AHsnorH'lHbtll pe3y nbTBT nony-

/ 3/ 
1:1eu s , rne uccnenosanHCb auan HTH1:{9CKH9 CBOACTBB AnHHbl p8CC9HHHR IIO g nnsr: n~ 

TeHnHana: 

V(r) + fn (R / r) 
r 

= 0 

B yKs3sHaoll ps60Te Hsfineao, 'ITO B TO'!Ke g= 0 

r < r • 
0 

nnHHS pSCC9liHHSI HM99T TO'IKY B9T-

aneHHSI H cymecTaeHHYIO oco6eHHOCTb THUS cryweaHSI non10coa. To'IJ<S aeTaneHHH KOpHeaoro 

THUS B A nnOCKOCTH nony'!BHS TAK >Ke B 
141 

CyMMHp0BBHH9M HBH6onee CHHrynBpHblX 'Ina

HOB B HTTepaunOHHOM pSIIly. B ps60Tax
15

•
6

•
7 1 

psccMaTpnsancSI Knscc nuarpaMM puc. 2. 

HsnpHMep, lllspan H .11 OM6a
11 1 

noKa3anu, 'ITO noTeuuasn, OTBe'laiO!llHll nHarpaMMe pH c. 211, 

npHBOilHT K cymeCTB9HHOli OC06eHHOCTld BOUHOBOli <J>yHKUHH UO nepeMeHHOll yrnOBOf'O MOMeH-

TS B TO'lK9 A• 0 • Bonpoc o TOM, ocTaeTCH nH aTa cymecTaeHHaSI oco6eHHOCTb 

B BMIInHTyne p8C C 9SIHHSI1 OCTBnCB H9BbiSICH9HHblM. 

B HSCTOSimel! 3SMeTJte Mbt paCCMOTpHM B TeopHH g ¢ • auanHTHqecxae caoACTBa aM-

nnHTYnht p a cceSIHHSI no g(g-+0) H .\(1.-+ 0) B neCTHH'qHQM npHbnH>KeHHH 1 n pn 3 TOM 

/lHSrpSMMOfi HaHHH3Wero UOpSIIlJ(a SIBnSieTCSI nHarpaMMa pHC. 2a. 11cnonb3Y9M M9TOI1, npen

UO>K9HHbtll B 
111

• B nocnenHell pa60Te H3 KBa3HnOTeHQHSnbBoro ypsaneHHSI anSI napuHanb

uoA aMnnHTYilbl paCC9SIHBSI nony'leHO llB<l><J>epeHUBanbHOe ypaBH9HH9 - penHTHBBCTCKHA aHa

nor ypaaue HHSI lllpeauurepa H Haliaeuo cooTBeTCTBYIO!llee o6mee BbtpaJKeHHe an11 noKanbuo-

ro rrOTeHnHana. 
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rAe 

2, noTeBUBBn, OTBe 'I810InBII llBBrpaMMe pBC, 2B, HM99T BIIJl ! 

g V(x) = a~ 

0 

X< x
0 

X > x 0 

8 = -(2")
2

y(A) 
g > 0 

xo< 1 [r (A+ 1)] 2 

·y( A) = ,..,.,,.....?T'"I"<'"""'C"-rr-TM> \X+\)[ I <X+~ jp. 

\1) 

/ 1/ 
necp<j>epeHilH8nbBOe ypaaseBHe AnB BB91l9BBOll B 'aonsoaoA cjlyBlUlBB' "'A (x) 381lBCbl-

B89TCB B <jlopMe! 

Ae f 

[ d2 A2-14 
-.:-rd ---

2
- +k2J¢,(g,k,x)•V(x)¢ (g,k,x) 

X X h A 

x) 
- OpOHT8nbBblll MOMeHT , 

2 k' 
2 

k= ~· 4m 

k' - BOnHOBOJI. B9KTOp, m - M 8CC8 npOMelKyTO'IHOII '18CTHUbl, 

nnSI ypaBBeHHSI (2) HMeeM CnellyiOiliHe rpaBH'IBble ycnOBHB, npH X-+ 0 

\2) 

p91119HH9 (2) 

~t onlkso oopalUBTbCSI B synb, 4aCTHoe pellleHHe (2), YllOaneTaopSI!Oillee a TOMy ycnOBHIO, MOlK

HO H811TH H3 HBTerpanbBOrO ypaBBeBBB ( X < X 0 ) 

r11e 

k2r (1--fj) X (I) 
"',A ( g, k, X ) - 1{1~1 ) ( g' 0' X) + 2A f [ 1{1 A 

0 

'( g, 0, X ) oP ~ 2) ( g, 0, X')-

-ob~ 1 > (g,O,x') .p~2>'(g,O,x)] ¢~ (g,k,x')dx: 

,/,(I) 
'I' A ( g, 0, X) = /+ lS 1{1 (-~. 0, -2>. fn x ) 

2A 

(2) A.t-lS 
oP, ( g, 0, X)= X (- 2Afn X) <I> (1-..U,, 2, -2A fn X ) 

h 2>. 

(4) 

(5) 

H 1{1 U </J Bblp0lKil9BHbl9 ranepreoMeTpH'IeCKHe <jlyBKUHH BTOporo H nepaoro pOI\8, COOT-

BeTCTBeHHO/S/• npu X-+ 0 ! .. 
,,,<1>( 0 lS+ A ~ "'A g' ' x) ~ x (- 2 A fn x ) 2 h 

B oonaCTH 

<2l lS -A 
1{1 A ( g, O,x) ~ x ( - 2A fn x 

Re A> IS npH • -+ 0 : 
(I) 

.p A ( g, 0, X ) -+ 0 

1{!( 2
)( g, 0, X)-+- , 

A 

x) 3aMeTBM, 'ITO 'ueBTp009lKHbiH' 'lnea 3AeCb 

K8K B 06bi'IBOM ypaBBeHHH llJpellHBrepa H f"' 0 

4 

•a - --u-

f 2_ " 
__ x_2_ 

(f+IS) 2 -14 
, a ae 

X 



Jlpyroe !1&34BIICJ1Noe 'IACTBoe pemeBBe, JtOTopoe B&AeT ce!SR ~ Ba'lane JtaJt .p<;> < •· o, •> 

npu ll&.llhiX A B TO'IIt8 ll- 0 o!SpamaeTCJI B .. • noaTOMY B o6naCTJI z < ~ 0 Mhl 

paccMaTpBBaeM cneAyJOmee pemeBBe ypa.&H&IIIIR (2): 

¢A ( g • k ll ) D COilSt ¢,A (g. k, ll) 

fpaBB'IBoe ycnoaue ua BMeeT BBA! 

. (k f',) 
SID ll---,; 

rAe 

A 810WASI c 

ypaBH&HHIO 

k 

*) 
DDB'I8M A A( g, k , ll 0 ) p8.11JITRBBCTCX8B 8MDnBTYA8 paCC&JIBBR, COBDA-

AA(g,p,p',z ) npu p-p'-k • nocneACJISI YAO&Jl&TBOpSieT penBTHBBCTCJtOMY 
1l /1/ 

nHnnMaHa-lliBHHrepa • YcnOBBe (6) nerJto nony'IHTb, ecnH Y'I&CTb CBSI3b 

npeACTaaneHHeM ¢A (z) 11 A A (g. p,k,z 0 ) 
111

• PeweHHH fiOCTa B o!SnacTB 

!SepeM B <jlopMe: 

rae J A H H~> - <jlyHKilHH 6eccenH H XaaxenH. Orc10Aa ol>hi'IHhiM o6pa30M nony'IBM: 

H 

3. JlnH cny'laH z '<< 1 
0 

npH M8.1lh!X 

¢\ (g,k,ll ,;I 
4:(g,k,ll) 

g HBXOAHM! 

(1) 

1 B A ( g, k, ll o) =- -- [ .>. + _---=.a..,g~-
ll o 2.>. fn z 0 

BenB'IBRa 0 ( g 2 ) Bltni0'!88T TOllbltO CT8D8HH g nony'l&HHhlll PHA anSI B.>. ( g. k • X 0 ) 

o/J ( - 2L,b,-2Hnz) 
2.>. 

8H8nBTHq:H8 

no g H ypaBR8RHe ( 3), onpeA&.IlHIOWee ¢' 
.>. , ecTb ypaaaeRHe BonbTeppa. TaxnM o6-

g- 0 • npa k
2

- 0 pa3ou, He HMeeT OCOO&HHOCTH DO g B TO'IX8 

3TO TaKJK8 C.ll&llyeT H3 (8) (CM. HIIJK&), 3aM8THM,
0 

'ITO p8CCM8TpHB88Mhlll DOT&HUHan He 

yaoaneTsopHeT ycnosato: 

fxiV(z)ldz < oo, 
0 

H C.ll8A SJApa, COOTBeTCTBYIOIII&ro HRTerpallbROro ypaBR8HH H, paCXOAHTCSI, 

PaccMOTpHM se.naqaay 

- 2(_2_o)a.\----:-- [ 1- .P <--"71 ,0,-2>. fnz) 1 . (8) 

2 .\{f'(>.) 1 .p (-...!.&._, 1, -2Afn :r) 
2>. 

x) 
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B o6nacTH !AI« 1 HCDonb3Y9M p83l!0~9HB9 BYpO~AOBBOA rBnepreoMeTpB~eCKOA ljlyHKDHH 

o/J (a, b, %) npH DOll hi X b : 

e""" b v. ·V. b v. 
o/1 (a,b,z)- -- (-1) z k r(k)aiaa ,[coast+O(A\+0(.\faA)], 

" 
rne 

k·~b -a 

I erg z I< " 

~OPMYliY (9) nerx:o nony~HTb B3 npeACTABn&BBB 

Torna fA ( g, x 0 ) 3ADHWeTCll cnenyJOIUBM ~6pa3oM: 

(9) 

o/J (a, b, z) B BHA& PBAA Allll U&llb!X b 
/8/ 

u 
f A ( g , x 0 ) = 2 ( T ) A [ 1 + A a ] (10) 

rne 
a= con st ( g, x.,) I 1 + O(A) + 0 (A fa A ) l 

AaanHTH~ecxae caoAcTsa aMrrliHTYAbl pacceiUIH!I c k2
= 0 B o6nacTH !AI << l Beno-

/8/ 
Cp9ACTB9HHO Cll9AYJOT 83 ( 10) B (8) C y~eTOM CBOACTB ¢yBKDBB o/J (a, b,%) • 8 YK838H-

BOA 06li8CTH llMllliHTYAA paCC9BHHll BM99T norapH<jlMB~9CKYIO TO~KY BeTBJIOHH ll npH A= 0. 

BonBosaa ¢yBKUHB a To~xe A- 0 COAep~HT norapH<jlM.H~eCKYIO TO~KY BOTBl!OHHll H CyiU&CT-

BOHHO OC06yJO TO~Ky, ~TO CnenyeT 83 (3), (4), (9), 

4. p I!CCMOTp&HHb!l! Bb!W9 DpHMep DOKb3biB8eT, ~TO DOT9HUB8ll BBA 8 ( 1 ) rrpHBOABT 

K B98H8l!HTH~eCKOA 3aB:<CIIMOCTH p&ll liTBBIICTCKOll 8MDllHTYAY p8CC9!1HHll OT KOMDli9X:CIIOro 

yrnosoro MOMe&Ta A 3aM&H8 BAP8 pHC, 1 B) BAPOM pHC. 2 B) B COOTBOTCTByJOIU&M 

BHTerpallbBOM yp&BHOHliH CYU!OCTBOHHO M9H!19T 8H8liHTBqeCKH9 CBOIICTBA 8Mlll!HTYAbl paCC&ll-

BHll no xoacTaBTe CBH3H. Hnnu~Be cymecTB&HHoll ocooeuuocTH no A y BOl!HOBOII ljlyHKUHB 

ypaBBOJIJUI THUll llJpeAHHrepa eme Be WU8~8eT , ~TO 9'1'8 OCOOOHHOCTb OCT89TCll B 8MlliiHTYA9 

paCCOIUIHB, C 0'19BltAHbiMM H3M.Oii.,HM!IMH rrpHB&U9HHbl9 Bb!WO p93YllbT8Tbl CDp889UliHBbl Ullll 

oobJ'lHoro HepenliTHBBCTcxoro ypaaHeHHB lllpen&Hrepa c noT&HABanoM sana ( 1). KoH&'IHO, 

BOT OCHOB&HRll C'IBT8Tb, 'ITO X8P8KTep 8CBMDTOTHKH ITOT9HllB8ll8 Allll x .. o 6onee 

rrpaBHl!OH B p a CCMOTpeHHOM H8MH Clly'iae, '19M 8CHMDTOTHK8, onpenel!!I9M8ll UHarpaMM8MH 

pHC, 1, TAX K8K B 8CHMDTOTHKY ITOT9HUH8ll8 U810T cymeCTBOHHbiii BKlla.<l H AHarpaMMY APY

r&X Kl!8CCOB, np&BIIllbH8ll 8CBMDTOTHK8 0Dp9Jl9l!JI9TC!I CYMMOJ! BCOX UB8rpaMM II rrp9ACT8B-

llli9TCSI pBAOM! bg 

X 2 
+~· [a +ay+ ••• ] 

I~ 0 t 
V (X) 

... o 

y=gfnx . 

A aTopy npllliTHO BYp83HTb 6narouapHOCTb A . T. <l>anannoay aa rrOCTOliHHOe BHHMAHHe 

x paoOTe H npeuno~eHJJYIO TeMy. 

(j 



n H T e p a T y p a 

I, A.T. <l>amrnnoa. npenpHHT OH.HH P-1493, lly6sa, 1963. 

2, :E\A.Arbuzov, A.'l'.Fillppov, O.A.Khrustalev, Phya. Lett. §, 205 ( 1964). 

a. F.Calogero and M.Cassandro, Nuevo Cim., ~ 1713 ( 1964). 

4, R.F.SO.wyer, Phys. Rev., ~ 1384 ( 1963). 

5, J,Kwiechinski and. P.Suranyi. Phys, Lett., 2., 283 ( 1964). 

6, P.Y.Pac, Prog. Theor. Phys., 2Q, 201 (1963). 

7. I.M.Cho.rap and N,Dombey, Phys, Lett., 2., 210 ( 1964). 

8. L.J.Slater, Confluent Hyperg eometric Functions. Cambridge University Press, 
1960. 

a) 

a) 

PyKonHcb nocTynHna a H3AaTenbCKKA oTaen 
20 MapTa 1965 r. 

b) c) 

P Hc. I, 

b) 

<t1ZZZ.l1> = • + c=:::::. + <:::::::::>c::> + ... 

P ac. 2. 


