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npH HCCneaOB8HHH B38HMOaefiCTBHH qaCTHU npH Bb!COKHX 9HeprHHX llpH

MeHHIOTCH ·paaaoo6pa3Hbie MeToabi. 

B paMKax KBaaHnoTeHuHanhaoro noaxoaa noryaoBa-TaBxenHaae 11/ 6bi

no Hayqeao BbiCDKoaaepreTHqecKoe pacceHHHe aapoaoB Ha Manbie H 6onbl11He 

yrnbi aa npocTefillleM rnaaKoM noTeHuHane rayccoBcKoro BHaa /2/. 

BnH3KHe peaynbTaTbi 6bmH nonyqeHbi aa ocaoBe pel!leHHH ycnoBHH yHH

TapaocTH anH aMnnHTyabi ynpyroro pacceHHHH 131. 

B pa6oTax 14•51 noKa3b!BaeTcH, B qacTHOCTH, qTo B cnyqae rnaaKHX 

KB83HllOTeHUH8nOB ¢aaa pacceHHHH npaBHnbHO nepeaaeTCH 6opHOBCKHM npH-

6nH)KeHHeM. 

B pgae pa6oT /6-91 pacceHHHe aa 6onbl!IHe yrnw o6oHCHHeTCH KaK KBa-

3HKnaccHqecKoe· pacceHHHe B o6naCTb KnaccHqecKH aanpemeHHbiX yrnoB aa 

rnaaKoM a¢¢eKTHBHOM noTeHuHane. 

HacTOHlllaH pa6oTa nocBHmeaa HccneaoBaHHIO KB83HKnaccHqecKoro npn-

6nH*eHHH B KBaaHnoTeHuHanbHOM noaxoae noryaoBa-TaBxenHaae c rnaaKHM 

KOMnneKCHhlM KB83HllOTeHUHanOMo 

0TMeTHM, qTo npo6neMa KB83HKnaCCHqecKoro npH6nH)KeHHH B 9TOM cny

qae cymeCTBeHHO OTnHqaeTCH OT COOTBeTCTByiOmero BOnpoca B KB8HTOBOH 

MexaHHKe. noKanbHbiH KB83HllOTeHUHan, OllHCb!B810liiHH Bb!COK09HepreTHqecKOe 

pacceHHHe, coaep*HT HH¢opMaUHIO o aeynpyrHx Kaaanax H, TaKHM o6paaoM, 

HMeeT CnO)!{HyiO KB8HTOBYIO llpHpoay. 

noaTDMY BOllpOC 0 CyllleCTBOB8HHH H X8p8KTepe KnaCCHqecKoro npeaena 

npH h -> 0 HBnHeTCH HeTpHBHanbHb!Mo 
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B nepaoM naparpa!Pe pa6oTbi nony'ieHo KaasHKnaccH'lecKoe abipa;>KeHHe 

nnsr 4Ja3b! pacceSIHIISI IlpH ab!COKIIX 9Heprll:SIX C nonpaaKaMH OTHOCHT9JlbHO no-. 

pHnKa 1/ E no cpaaneHHJO c rnaaHbiMH 'IJieHaMH, 

Bo aTopoM naparpa!lJe paccMoTpeno pacceHHHe a o6nacTb 6oJibllilfX yr

noa Ilpll: ab!COKIIX 9Heprll:HX nJIH llill:pOKOrO KJiacca rnanKHX Kaa3HIIOT9HUHanoa 

9KCIIOH9HUifaJibHOrO aHna, 0TneJib{IO npHaeneHbl pe3yJihTaTb! nJIH rayccoaCKO

ro KaasHnoTeHuHana. na:nee Mbl npennonaraeM, 'ITO KaasHnoTeHulfaJI v ( E' 

f, r ) MO;>KeT 6b!Th pasno;>KeH no CTerreHHM Manoro 6espasMepnoro napaMeT-

pa t / 'E r ( r -pan11yc asanMoneficTaHH): 
0 0 . 

V(EJ,r) t v (E' T) + -- v ( E' T) ' 
0 i'E T 1 

npH'ieM 

·v
0 

( E, r) 

v (E, T) 

0 

Mennenno MeHHeTcH np11 E ... oo • 

1. cJ!asa paCC9HHHH. npll: abiCOKllX SHepriiHX a 

KaasnnOT9HUll8JlbHOM no~xo~e 

(1) 

KaasHnoTenunanhnoe ypaanenne ~mr aonnoaofi tPYHKUHn, onHCbiaaromefi 

CHCTeMy nayx 'laCTHU paanofi 1 MaCChi, sanncbiaaeTcH a anne 

'2 2 .. 2 -> 
(E -m -p )cf>(r) 1 

V(E,fi.r)cf>(;), 
.Jm2+ p2 

s~ecb E -nonaaH sueprnH 'IacTIIUhi a cncTeMe u.M., 
.. 
p 

t ... 
-v· i ' 

( 2) 

npe~CT8Bifa cf> - lPYHKUll!O a BII~e pa3JIO;>K9HIIH no napunaJibHbiM BOJIHaM: 

4 

'· .· 
,00 

cf> ( ;} "' >: ( 2l + 1 ) P e 

.z, 0 

nony'IHM ypaanenHe nnH pan 

2 ~2 2 ' 
(E - f + h D ) Re (r) "' -, 

rae f 

n 
D2 , 

m2+ 

1 a 2 

r----"2'· ar 

2 
T 

PasJIO;>KIIM KopeHh a npaac 

D2 

1 - I 
00 

>: 
vf-~ 2 D 2 

, y f n=o, 

11 HmeM R e ( r) a anne 

R 

nng x (rJ 
" 

cnpaae~JIHBO 

'1. a2 
( E - f + t -) )( ( T) ,_ a ,2 e 

CnenaeM a ( 6) rroncTanoaK 

X (1 
e 



HKnaCCl1"19CK09 Bb!p8>K9HHe 

paBK8MH OTHOCHTenbHO no-. 

1e B o6nacTb 6onblllHX yr

rnanKnx KBaGnrroTeHunanoB 

~ynbTaTbi nnH rayccoBcKo

To KBaGnrroTeHunan V ( E, 

> 6e3pa3MepHoro rrapaMe_T-

iepi'HSIX B 

xone 

( 1) 

Iii: ifJyHKUHH, OITHCb!B810l!l9H 

CH B Bnne 

( 2) 

ro rrapunanbHbiM BonHaM: 

I ,. 
I 

·l 
I 

,00 

<P ( ;) = I. ( 2l + 1 } P e (cos (}} R e ( r) , ( 3) 
I= o 

rronyqnM ypaBH9HH9 nnH pannanbHOH qaCTH BOnHOBOii: ifJyHKUHH: 

1 
(£ 2 - f + p D 2)Re(r) =- V(EJ,r)R (r), 

' .Jf-~2D2 e ,. 
(4) 

f 2 

2 
2 IJ 

"' m + --;:-2 ( v t (l + 1/2 )) 
r)le 

r 

1 a 2 

---r. 
r ar 2 

Pa3nO>KHM KopeHb B rrpaBoii: qac1'n ifJopMynbi ( 4) no cTerreHHM orrepaTopa 

D2 

(5) 
00 

1 - 1 

.J f n=o 

)( (r) 
e 

R e (r} r 

)( (T) 
e 

crrpaBeJlnHBo cneJlyromee ypaBHeHne: 

CnenaeM B (6) rroncTaHOBKY 

)( (r) (7) 
e 



~· 

II nony'IHM ypaBHeHHe /lllSI U -4JyHKUHH: 

· t oo 2n 2 a kV(E, t, r) 2 2 1 C n 2n n 
E - f- u·':- +- u"=-- '£ -{a') '£ ( ) 

' - n k k 
V f n=o f k=o ar 

X 

i 1r. 2n k h " 
X (-. -, ) ( 1 + ( - ) - ....£.__ + ... ] . ( 8) 

£a 2n•k-2 i a'2 

QqeBIIJlH01 'ITO paanOlK9HII9 1 CllenaHHOe B ITp8BOM '18CTII ( 8) 1 B03MOlKHO 

B cnyqae BbliTOnHeHHH HepaBeHCTBa 

, 
-l a. ll\._\.«1, 

' 2 a· 

(9) 

KOTOpoe COBIT8/l89T C ycnOBIIeM ITpiiM9HIIMOCTII KB831IKnacCII'19CKOro ITpH6nH

lK9HIIH B KBSHTOBOM M9X8HIIK9. 

11a ypaBHeHHH ( 8) cnenyeT, 'ITO a'"' E ITpH E ... oo • TaKHM o6pa-
2n 

·soM1 B cyMMe '£ B ITpaBOfl '18CTII ( 8) Mbl MOlK9M y'leCTb TOnbKO llB8 
k=o 

ITepBbiX qneaa. B peaynhTaTe HMeeM: 

2 2 ~ V(E,*.r) 1i V'(E,1i,r)u' 
E -:{-u'·--:-u 

, 
= - +""7" + 

' ' ({+a'~)312 V f + u'2 

t V ( E, *. r }a " 
+ T· 2 

[ 1 · 3a ' 2 

( f + ad) 5h] + · ·· 

( 10) 

( f + a' 2 ) 37 2 

0ony'I9HH09 ypaBH9HII9 JlnH a - ~YHKUIIII cymeCTB9HHhlM o6pa30M OTnH'IaeT

CH OT COOTB9TCTByromero ypaBH9HIIH B KBaHTOBOtl M9X8HHK9 1 'ITO CBH38HO C 

HanH'III9M onepaTOpHoro KOpHH B KB831IfiOT9HUIIanbHOM ypaBH9HIIIIo Do aHano

rHII C KBSHTOBOtl M9X8HHKOil 6yJleM IICK8Tb a B BHile pa3nOlK9HIIH ITO CTe-

IT9HHM t 

6 

r 
..,.jf 

t 
a=a+c:-a+ ••. , 

0 ' l . 

nerKO BII/l9Tb1 'ITO q; 

HatlaeM cneayromee ypaBHe. 

v 
2 f ,2 0 

E - - a· = ---
0 vt+ 

l{neHbi 1-ro ITopHJlKa ITO 1i 

u"· Vo (E' 
2u' + _::_a_ [1 - -

l 
, 

2 a 
0 

1 
V

1 
(E,r) v 

.Q ---
Er -

0 vf + a' 
2 ({' 

0 

PeweHHe unH a ~yHKUIIH, 

nyiomHM o6paaoM: 

i i , 
T a ( r) = T r q ( E' vo ) 

Ro 

~.t 

1 
+ --

3 
(V (E, R ) - V 1 

2 E o o o 

rae R
0 

-TO'IKa noBopo· 

2 
q (E, V .) = v E -

0 

t' 



2n akV(E,h.rJ 

( k ) ar .k 
X 

( 8) 

8BOii lJ8CTH ( 8) 1 B03MO)I{HO 

(9) 

Ba3nKnaccnqecKoro npn6nn-

m E -+ oo • TaKHM o6pa-

MOmeM y'leCTh TOnhKO llB8 

V'(E,"fi,r)a' 
+ 

f 
,2) 3!2 ( +a . 

( 10) 

rBeHHbiM o6pa3DM OTnlflJ89T

n M9X8HHKe 1 'iTO CBH38HO C 

bHOM. ypaBHeHnn. ITo aHano-

B BHile pa3nomeHHH no cTe-

• 

..• 
·.-r 

( 11) 

nerKO BHil9Tho 'iTO qnelibll COJlepmamne 1 M8nblo 0T6paCbli58H lfX1 

aafilleM cnellyromee ypaBaeane llnH a 0 

2 
E - f -

,2 
a· 

0 

V (E,r) 
0 

vf + a' 2 
n 

qneabr 1-ro nopstllKB no 1i llBIOT: 

, V
0 

(E, r) d2 
, ~[1 2a + '2 l 

, 
2 da a 

0 0 

V (E,r) 
1 

V (E,r)a'-
0 1 

Er 
vf+ ad ( f + a'2) 312 0 

0 0 

1 
( )] 

V f+a' ,P;'-
0 

V' (E,r) 
0 

({+a! j3h 
0 

--.:..._ .. 

( 12) 

( 13) 

Peweane nnst a .....¢yliKUHH 1 nonyqeHHoe :113 ( 12) :11 ( 13) 1 3anncbiBaeTcH cne-

llY!OlliHM o6pa30M! 

. • r V (E,r)dr 
_:. a(r) = _:. f q(E, V )dr + --- f 1 

~ t 0 2 E 2r R q ( E' v 0 ) 
Ro o o 

1 1 ~ + -- ( V ( E, R ) - V
0 

( E, r)) + 2 ln c q ( E, V0 ) + 0 ( ~E 4 ) , 

2E 3 o o 

rne R 0 -To'IKa no_B_o.;.p_o_T_a;_, -----------.,-

2 
V (E,r) 

q(E, V .) = .JE - f + __;:o __ 
o E 4 

2E 

(14) 



QqeBnaHo, qTo (14) HecnpaBeannBo B6nnsn ToqKn noBopoTa• llnR nonyqeHnR 

rrpaBHnhHOI"O Bb!pa*eHHR ang qJ83bl BOnHOBOfi <f>yHKUHH Heo6xoaHMO CWHTb Ile-

WeHHR1 HafiaeHHbie B pasHbiX o6nacTRX ~ r .< R H r >. R (eM,, Harrpn-
. Q Q 

Mep, 11 2/), 

B pesynhTaTe HMeeM: 

lJ = ... 1 00 T [ J ( vE ·2 - f v ( E' t' r) 

·R + o E 

V 
2 
(E, 1;, r) 

2E 4 

V17 

- p) dr + --- p R ] -2 0 

Ro 
r 3 

V(EJ,r)dr 

~J 
3iv 2 .i V ( E, 1i, R

0 
) 

2E 
3

. 

v 
+ 0(-). g4 

( 15) 

OTMeTnM, qTo B cnyqae qncTo MHHMoro. KBasHrroTeHunana. ( I m V > 0 ) no -

npaBoqHbie qneHbl B <f>opMyne ( 15) semecTBeHHbi 11 rrono*nTenhHbi, Bes y-.leTa 

nonyqeHHbiX rrorrpaBOK KB83HIIOTeHUHanhH8R <f>asa pat;:CeRHliH COBII81l.BeT C KBaH

TOBOMexaHnqeCKOfi B cnyqae paccMoTpeHHH ypaBHeHHH lllpennHrepa c s<P<f>eK-

THBHbiM noTeHunanoM: 

·vrE.*,rJ 
V 

2
(EJ,r) 

2E 
4 

V(EJ,r) 

E 

2, PacceRHHe Ha 6onbwne yrnhi npn BbiCOKHX aHeprnHX 

( 16) 

AMnnnTyaa pacceRHHR Ha yron (} ,j 0 sarrncbJBaeTcg cneayiOIUHM o6pa-

• 30M! 

T(E,(}) 

00 

1 
I. 

• 2 
2'" l=o 

1 2 i8 
( l + -:-} p (cos (}) e e 

2 e 

(HopMHpOBKa COBIIBilaeT C pa60T8MH /2/), 

8 

(17) 

~ 

\7 
rJ 

,. .. 

. · B KBaSHKnaccnqe· 

qneHbi c 6onhWHMH yrnc 

HHTerpnpoBaHneM n noac 

nHHOMOB ne*aHapa npn 

T (E • ()) = 2 _ 1 2
17 

·sin () 
217 v 

rue F (l) = 28 ~ ( ±, e 

BbJqncnnM HHTerpanbi Me' 

T (E, 0) = 

To'!Kn cTaunoaapnol!. ¢aa1 

d F[ 

fnaAKHl! KOMIIneKCHbll! "KBI 

V(EJ,r) =E
2

gU( 

• g 
rael.yJ.«1 rrpn E-.oo 

*aTb 1i , Y'lnTbJBaH Tom 

nepefiaeM K 6~nee yao6Hb 

t 
-8 ()..) = J (y1 
Er 

0 %0 

rae 

1 t(l + 2) '7. 
).. = 

E\ 

) 

X 

X 



:n: noBopoTa. llmi nonyqeHHH 

KUHH H906XO.OHMO ClliHTh pe-

n: r > R 
0 

(eM., aanpn-

1/17 
- p) dr + --- p R ] -2 0 

v 
0(-) . 

. E4 

( 15) 

eaun:ana ( J m V > 0 ) no -

11 nom))KIITenhHhi. Eea y<leTa 

cl!;:C9HHHH COBnanaeT C KB8H

l9HHH lllpenn:Hrepa c a~~eK-

- . ( 16) 

,JCOKlfX 9H9pi"liSIX 

lCb!B89TCH cnenyiOWHM o6pa:-

!8 . . 
(17) 

\~ l 

· B KB83HKnaCCH'I9CKOM ,npn:6nH>K9HHH OCHOBHOfi BKnan B CyMMy Jl810T 

qneHbl C 6onhlliHMH yrnOBb!MH MOM9HT8MH. Il09TOMy1 38M9HHH CYMMHpOB8HH9 

HHTerpn:poBaHH9M H llO.QCTaBnHH B ( 17) aCHMllTOTH'I9CK09 Bb!p8>K9HH9 .OnH no

nHHOMOB ne>KaHnpa npn: 6onhwn:x l , nony'In:M 

i11 i17 
1 - i P_(l) +- 00 

i P +(I) T(E,O)= [ e 4 r dl·..jl e 4 r dl yl e - e ] , 

r.cte 

211 
2 ..j 217 sin 0 

F (l) 
± 

... 1 
28. + (l + 2)0. 

0 .... 0 

Bbi'IllCnHM HHTerpanbi MeTOAOM CT8UHOHapnofi !fla3bi: 

T (E,ej 
1 i P (I ) l 

[ e y--- - ie 
211 

2 y2 sin 0 a" • -
To'IKH CTaUHOHBpHOfi <fla3b! l± onpe.ctemnoTCli ll3 

o. 

rnaAKllfi KOMnneKCHblfi KB83llflOTenunan ·v ( £, t, r} 
L 2 r 2 

V ( E, h, r) = E g U (-) , 
r 2 

0 

i P (I+) l + 
+ v--J. 

s·~ 
.+ 

ypaBHeHHfi 

BbJ6epeM B BH.cte 

( 18) 

(19) 

( 20) 

( 21) 

" g 
r.cte. IE 1.<< 1 npn: E ... oo , r

0 
n g . aaBHCliT oT aaeprm1 n MoryT co.ctep-

)K8Tb 'fi • Y'IHTbiBBli TonbKO rnaBHbie 'IneHbi B Bbipa)KeHnn .ctnH <flaabi ( 15), 

nepefi.cteM K 6onee y.cto6HbiM 6eapaaMepnbiM nepeMennhiM: 

t 
--0 (>.} 
'Er 

0 

r.cte 

E\, 

.r (y1 -

"o 

r 

·T 
0 

f (E, :x) - 1) d:x 
A71 

-:X + --
0 2 

f 
g 2 Jg 22 

(E,:xJ=.EU(:x}-2(EU(:xJJ •. 

9 

( 22) 



, YpasaeHIUI ( 20) B 6eapaaMepHhiX nepeMeHHhiX npno6peTalOT Bllll 

d B(A} 

dA 

E r e 
0 

+ 2t 
( 23) 

TaKHM o6paaoM, npn E ~ ~ peweane ypasaeHHH (23) aaxoJlHTCH nn6o 

B o6nacTH 6onblliHX I A I , nn6o B6nnan oco6eaaocTeit rrponaBOJlHOll: <jlaahi. 

CneJloBaTenbHO, JlllH aMrrnHTYJlhi pacceHHIIH rrony'laeM: 

'T(E,O)=T (E,O)+IT
1 

(E,O), 
dC OC 

(24) 

/ 

i'Jle T ( E' e) -BK118Jl TO'IKH CTaunoaapaoit $a3bl c 60ilblliHMH I ~ I I T j (E, e) 
ac oc 

- BK118Jl j -it OC06'3HHOCTH IIpOH3BOJlHOll: <jlaabi. 

Caa'lana aall:JleM T (E,O) JlnH KBaanrroTeaunana aKcrroaeauHanhHOI'o Bll-
ac 

na: 
2 2 

U(x) = ¢(x 2)e-t/J(" J ( 25) 

. 2 2 
IIpl!'leM q,·yHKUIIH cp( X ) H t/J (X ) IIOIIIIHOMH81lbHO OI'p8HH'IeHblo 

BocrronhayeMCH MeTOJlOM BKE B KoMrrneKcaoit rrnocKoCTII yi'noBoi'o Mo

MenTa 16, 13/. BMecTo A BBeJleM HoByro rrepeMeHHyro w : 

A=x
0

cosw. 

B TO'!Ke x 0 rrony'IHM: 

2 
- t/Jrx J E 

Y ( w ) = -J 1 + 2 sin 
2 
w + · 1 

*) 2 0 
cp(x )e = -Y (w); 

0 g 

x/ Ha caMoM ~:tene cywecTayeT ABa .peweHI!SI AnSI Y 

Yi(w)"=I +-./1 +2sin
2
w. 

\ 0nHaKO TO'IK8 IIOBOpOTa, COO;BeTCTBYIOlli8Sl pacceSIHIIIO, Jl01llKH8 I!M9Tb H811-

60ilhWHll MOAYilho noaTOMy Bbi61!paeM 3H8K ( +) • 

10 

l26) 

( 27) 

• l 

l 
I 

.t 
~-

~· 

,\· 
;,~ 

t 
L 
!. 

f 
I 
l 

f 
' '· I. ,. 
i 

i 

' '. 

EcTecTBeHHo IICKaT 

IIpll X ~ oo 

t/11 

Toi'Jla 

X = 
0 

~" 1 E ( -1 ) [- ln (- l 
. d g 

Hill! Jlll51 A 

-~ v 
A.=- (-1) cosw 

Kopeab B <PopMyne 

11 1 Bbl'IIICIIHH IIHTei'pallbl 

o6paTHbiM CTeiie!IHM ln (. 

ee rrepBbie IIpOII::}BOJlHbl9 

t 
- B(A) = A[cu- tgw 
Er

0 
· 

~ , g;:- a (A)= w + 0(1/ln 
0 

t , -1 [ -. -a (A) = -- 1 
Er A tg w 

nei'KO y6eOHTbCH 1 'I 

w =-.!'+0(1/ 
+ 2 



npno6peTaroT BHll 

( 23) 

HHH (23) HaxonnTcH nn6o 

1cTeii nponasonaoti: <j;lasJ>I. 

nonyqaeM: 

( 24) 

6onblllHMH I ~I , T i (E,(}) 
oc 

1a aKcnoaeaunanbHoro sn-

( 25) 

> orpaanqeahi. 

nnocKocTn yrnosoro MD-

{IO CLI : 

*) 
+ I 

y 

r:~onlKHa I!MSTb Hall-

l26) 

(27) 

1. 
l 
f 

I 
I· 

I 

J 

EcTeCTBeaao ncKaTb pemeane ypasaeanH ( 27) npn 6onbmnx x 
0 

• DycT& 

npn x ... oo 

2 d 2v t/J (x ) "' x . 

Torna 

~ v 1 E ~ v ln ln E 
(-I ) [ d ln ( -g Y ( w )) ] . (I + 0 ( )) , X = 

0 

nnn nnH A : 

-~ 1/ 

A "' (-I) 

ln E 

1 E ~ v 
cos w [ -ln (- Y (w))] 

d g 

KopeHb B <l;lopMyne (22) MO~Ho pasno~HTb no cTeneHHM 

( 28) 

( 28 1) 

n 
[f(E, x)] . 

n, Bbi'IncnHH naTerpaJibi MeTonoM nepesana, nony'IHTb pasno~eane <l;la3bi no 

o6paTHbiM cTeneHHM ln ( E I g) • To'IHO TaKnM ~e o6pasoM .MO~Ho Bbi'IHCnHTb 

ee nepBbie npon~sonHhie no A 

t 
£;:- o'(A) 

0 • 

t 
-a"(A) 
Er 

I 
A [w - tg w + 0 fz;-(E/g))], 

w + 0 (1/ln (E/g)), 

nerKo y6ennTbcH, 'ITO npn cnenyiOmeM Bbi6ope w 

+ (} + 0(1/ln(E/g)): 
2 

11 

( 29a) 

( 296) 

(29B) 

. (30) 



ypaBH9Hll9 (23) YAOBn9TBOpH9TCH1 a AnH Tac ( E, (}) cnpaae.QnllBbi Bbipa-

lK9HllH 

· ·e 8 Y.v 
2B•o 8 I. rr+2n"J[...!.tn -Y(-))] 

--r·sin-ymax ·sm---;;;- d ( g 2 ( 21v ~k),(31a) 
4 /E, 8) e 

T (E,Oh ac . 

Br0 (} -,..-!trr•sin-[ 1 IB 8 lt-I 
A ( E (}) b 2 d In - y (- I] 

2 ' e t: 2 

1 
I 

(-
2V 

k ). (316) 

Hali:.QeM Tenepb BKnaA Bo3MolKHbiX oco6enaocTel!: nponsBOilHOll: !flash! B 

KOMnneKCHOll: o6naCTll )\, 

riyCTh npn >.. "' ia 1 
!flasa pacceHHllH nMeeT Bllll 

igro 2 2 , 
o ( >..) "' --,;- ( >.. + a 1 ) r .< 1 . (32) 

Torlla Ann T 
1 

(E,O) MOlKHO nony'lllTb 
oc 

e •0 0 
I 1 -Re(a·J---

T (E,O)"' B (E,O)e 
1 t 

oc 
(33) 

( BosMOlKHO, 6onee npaBnnhHbiM BbipalKeHneM nBn.SieTC.II 

T (E (}) I - R • ( ~ 8 I oc ' "' B (E, 8) e ai)--,;-sin2 ) . ( 33 1) 

QqeBllllH0 1 'ITO npn 
i 

E ... oo BKnall oco6ennocTel!: T ( E, 8 ) llOMHHHpyeT 
oc 

. HSil Tac (E, 0) 

.Un.SI npocTell:wero rnallKoro KBasnnoTeHunana rayccoBcKor6 Bnlla 

·2 
2 -x 

U (x ) "' e 

Bbinlllli9M aMnnnTylly 'T ac(E, (}) C TO'IHOCTblO 

12 

(34) 

E -2 
llO qneHOB nop.IIIlKS ( lnl- j) ! 

g 

I 

r 
~ 

t ... 

.. 
~ 

Tac (E,(J) =~ /";:. ·. E: 
. 2 "2 ~ )zn I :..:. 

rAe 

1 
a = [arc sin~-= 

)z sin: J~ + 

0TCIOA8 ll8ii:A9M ycnOBll.SI 

e » I : I , . ln I 

M Q)!(}IQ y6e::JlliTbC.SI, t 

rnaJlKoro KBaannoTellunan• 

npn E .... oo nepexoJlnT 1 

PeaynhTaThi cnpaBelln 

( 1) 1 KOTOpb!9 paCCMaTpnBa 

HafiJleHHhi9 BhlpalKeHn 

npn s .... oo II t/s -( 

T(s,t) 

') rile c.(~) -MeJlneHHo Mel 

TaKoe noBeJleHne aMn 

nacyeTc.SI c aKcnepnMeHTan 

Ta~nM o6paaoM, naMJ 

Ha 6onhiUne yrnhi rrpn BhiCO 

Kl!X KOMIIneKCHblX KB83l!IIOTI 

KaaanrroTeHu:~Ianhi Mor 

KOCTll r2 1 KOTOphi9 nop 

IInOCKOCTll, 0TM9Tl!M 1 -'ITO I 

ce.SIHJI.SI npn E ... oo )laeT 6. 

MHliMOfi 'IBCTbiO fm ,\ 



) · cnpaBe.r:tnHBbi Bbrpa-

E () Y.v 
-Y(-))] 

~ 2 (-1-~k),(31a) 
2v 

(-l-
2V 

k ). (316) 

IIpOH3BOllHOlt I!Ja3bi B 

~. 

(32) 

(33) 

(E,()) 
c ' 

llOMHHHpyeT 

ayCCOBCKOrO BHllB 

(34) 

l I E I J-2 •• mB nopH.r:tKa ( n -
g 

i 
I 

l 

f 
I 

t 

I 
' \ 
r 
I 
I 
I 

r ,. 
·r .. 
r 
i 
I 

1 ... 
I 
l 

r 
t' 

l 
.I 

I 

I 
i 

T 
ac 

rae 

a 

2Br I BY(~) ' (J a 

/ () --T-,_/ln (---J·•in-[ 1+ 
( E, ()) = ~ Jzn I E y ( 2) I e g 2 B Y (~! 

· 2 11 2 ~ _g 2 In 1--
6
-· -

2 I 

1 --==== [arc sin 

Jz sin!!... 
2 

1 

Jz + 2sin 2 ~ 
- ..!. ] -1 - ln [ 

2 

. 2 () Y( 6) 
2SW y+ 2 

' ( 35) 

] . 

0TCI0.({8 !Iaii:.c:teM ycnOBIHI npHMe!IHMOCTH cPOPMYJibl ( 35) : 

' g ' 
() >> 1£1' 

£. 
ln 1-1 » 1 · 

g 
(36) 

Mo)KHO y6e.c:tHThC5I 1 'ITO aMrrnnTy.c:ta pacce5IHH5I na 6onhUJHe yrnhi .c:tJI5I 

rnaaKoro KBaannoTe!Iunana rayccoBCKoro Bnaa, rronyqeunag B pa6oTe 121, 
rrpn E ... oo nepexoanT B (35). 

PeaynhTaTI>r crrpaBeanHBbi n ang apyrnx 'IaCTHI>rx BnaoB KBaanrroTeHunana 

( 1), KOTOpi>re paccMaTpiiBanncb pauee 15, 81, 

HaiiaeHHI>re' BI>rpa)KeHII5I an5I T ( s, t) E 2 2 • 2 () 
s = 4 , t = - 4 p sm ? 

npn s ... oo H t/s -<fJHKCII:pOB8HO MoryT 6b!Tb rrpeacTaBneHbl B BHae 

rae 
·~ 

T(s,t) e 
- c (· s 1 v 1 i 1 

c. ( s) -Meane!I!IO Me!IHIOIIJ8HCH cPYHKUHH, 

TaKoe noBeaenue aMrrnnTyai>I pacce5IHH5I (opupoBcKoro Tuna 114!) cor

nacyeTcg C 9KCIIepHMeHT8Jib!Ib!MH aaHHb!MH, 

TaKHM o6paaoM, HaMu nony'!eHI>r BI>Ipa)KeHnH anSI aMnnnTyai>I paccestHHSI 

Ha 6onhtune yrni>I rrpu BI>ICOKHX aneprHHX anst BeChMa wupoKoro Knacca rnaa

KHX KOMIIJieKCHb!X KB83HllOTe!IUH8JlOB, 

KBaaurroTeHuuani>r MoryT o6naaaTb oco6eaHocTstMH B KDMnneKCHoii nnoc-

KOCTH r2 1 KOTOp!>Ie IIOpO)Ka810T OC06e!I!IOCTH llpui13t>Oa!Iofi ¢a3b! B A 

.. IIJIOCKOCTH. 0TMeTHM, 'ITO B 9TOM CJiy'Iae OCHOBHOH BKJiaa B 8MIIJIIITyay pac

Cest!IHSI npu E ... oo aaeT 6numafiUJast oco6enHoCTh, o6naaa10UJast MHHHManhHofi 

MHHMOH 'I8CTbiO fm .\ 
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