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§1. BB ea e H He 

B nocneaHee BpeMH rnay6epoBCKoe rrpeacTaBneHIIe anH aMrrnIITyahr 

11/ 
rroTSHUIIBnbHOro pacceHHIIH Bb!COK08HepreTIIqCCKIIX qaCTIIU C ycrrexoM 

/2/ 
rrpHMSHHSTCH anH o6'b.lICH0HIIH 8KCrrepIIM0HT8nbHbIX aaHHb!X • 

ITpII rronyqeHHII 8Toro rrpeacTaBneHH.11 C ITOMOIIIb!O MeToaoB, He CBH-

38HHbIX c Teopnefi B03MymeHIIH, o6brqHo IIccneayIOT afiKoHanbHoe rrpII6nII-

,i. jl,3,4/ H 
)K0HHe ToqHbIX BOnHOBb!X HnH rpIIHOBCKIIX 4-'YHKUIIH • afiaeHHOe Ta-

KHM crroco6oM Bb!p8)1{0HIIe ang aMrrnIITyahr HSCIIMMeTpIIqHo OTHOCIITenbHO 

HaqanbHOro II KOHeqHoro HMrrynbCOB II cnpaBeanHBO nIIIIIb anH ManbIX yrnoB 

/5/ 
pacceHHIIH 

B HaCTOHIIISH pa6oTe aaHH8H 3aaaqa peIIIaeTC.11 B paMKaX MeToaa q>yHK­

'UHOHanbHoro HHTerpHpOB8HHH. 8To IT03BOnHeT rronyqIITb CHMMeTpHqHoe no 

HMITynbC8M Bb!p8)1{0HHe anH aMrrnHTyahl H TSM caMb!M yToqHHTb 8HKOHanb­

HOe rrpH6nH)KSHHe anH 6onbIIIHX yrnoB pacceHHIIH, HafiaeHHoe B pa6oTe llIIIqi-

/5/ 
qia C ITOMOIIIb!O TeOpHH B03MymeHHH. 

Mb! ITOITb!TanHCb T8K)K0 H8HTH CBH3b rronyqeHHoro rrpeacTaBneHII.11 anH 

aMITnHTyahI ITOT0HUH8nbHOro pacceHHHH C rrpII6nH)K0HHeM 8HKOHana B KBBHT0-

6 
/6,7,8,9/ 

BOH TeopIIH rronH, paCCMOTpeHHOM B pa OTax 
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B §2.nccnenyeTCR cnyqafi B38HMonefiCTBHR 6eccnHHOBhlX qacTHU co 

cKanRpHbIM noTeHUHanoM, a B §3 - CnHHOpHbIX qacTHU c BeKTOpHblM noTeH-

unanoM. 

§2. TioTeHUHanbHOe pacceRHHe qacTHU co cnHHOM HOnb 

PacCMOTpHM npencTaBneHHe aMnnnTyllbl pacceRHHR 6eccnHHOBOH 

qaCTHUbI Ha noTeHunane gcp ( x) qepea cpyHKUHOHanbHbIH HHTerpan no 'IpaeK-

TopHRM. llnR 8TOro 6yneM HCKaTb aMnnnTyny C noMOIIIbJO npnqHHHOH . 

cpyHKUHH fpHHa, ynoBneTBOpRJOIIIefi ypaBHeHHJO 

2 2 4 , 
[(ia) -m +gcp(x)]G(x,yl¢)=-0 (x-y), ( 1) 

no cpopMyne 

F(p,qjcp) = £im (p
2

-m
2

)(q
2

-m
2

)G(p,qj¢), ( 2) 
P2, cl ➔ m2 

rne 

4 4 lpx - lqy 
G(p,qj¢)=f dxd ye G(x ,yjcp ). ( 3) 

llnR cpyHKUHH fpnaa G(x,y I¢) ncnonhayeM aaMKHyToe Bb1pa:i1<eane, 
/10/ · 

Hafineaaoe B pa6oTe C noMOIIIbJO co6cTBeHHO-BpeMeHHOro cpopManH3Ma 

<l>oKa H HHTerpanbHOro npencTaBneHHR B cpyHKUHOHanbHOM npocTpaHCTBe: 

-Im\ 4 " 
G(x,y\¢)=if dse Cfo V exp{- iJ 

4 " 
x o (x-y-2fv(g)dg). 

" 
dg [ v 

2 (0- gcp(x-2Jd7JV(7J ))]Jx 

/l g (4) 

0 

4 

: I 

. ~ 

<l>yHKUHOHanbHbIH HHTerpan 6epeTCR no raycCOBOH Mepe B npocTpaHCTBe 

qeTb1pex cpyHKUHfi v11(0 . KoncTaHTa C Bb16npaeTCR TaKHM o6paaoM, 
' 4 " 

qT06b1 Cfovexpl-i fdgv
2
(g))l=L 

. 0 

TioncTaBHM (4) B cpopMyny (3), rne npOH3BOnHTCR HHTerpnpoBaHHe 

no x , n cnenaeM noncTaHOBKY 

HHR ( 3) nony<mM: ·. 

w /0=v11 (f>- p 11 BMeCTO Bb!p8:l!<e-

4 !Ty 00 !(ti 2.i,;l).,. 4 " .2 g 
G(p,qj¢)=ifd ye fdse fo wexpl-ifde\.w (f)-,gcp(y+2pg+2fw(17)d71)]1, 

0 0 0 

( 5) 

4 4 

rne T =p- q • 
(21r) o (p-.q) 

Bb1qTeM na G(p,qjcp) cBo6onayJO cpyHKUHJO fpnaa GO =----:r~ 
p -m 

KOTOpag He naeT BKnana B aMnnnTyny (2), npHMeHRR npn 8TOM TO~necTBO 

ea -1 = f d A a e Aa 
0 

Toma nnR cpyHKUHH G '( p, q I¢ )=G(p,q I¢ )- G0 (p ,q) 6yneM nMeTb 

2 2 
!Ty oo " l(p -m )" " 

G '(p,q I cp ) = i f dy C fds f d 77 e fo 4 
w exp { - i f d g w 

2 
{f)} x 

0 0 . 0 

T/ 1 " g 
( 6) 

x i g ¢ ( y + 2 p 77 + f w (17 ') d T/ ') f d A exp I i Ag f d g cp ( y + 2 p g + 2 f w ( 77 ') d 77 ')· • 
0 0 0 0 

TTpoH3BOllR B (6) aaMeHy nepeMeHHhlX 

77 
y=y '-2p77-fw(77')d77', 

0 
1, g> 0, 

w ( 0 = w ' ( 0-( P - q) 0 < ,,_ g ) , 8 < g ) = I o, g < o, 

/ 11/ 
H ncnonb3YR COOTHOllieHne 

5 

( 7) ' 



oo ia.s-£s. 

fim i a f d s e f( s ) = f ( oo ) 
( 8) 

a ,£ ➔ 0 0 

( rne f(s) - KOHe'IH8SI cpyHKUHSI), KOTopoe no3BOnSieT BhinenHTb nomoca 

2 2 2 2 :p -m ) , ( q -m ) , OKOH'laTenhHO nnSI aMnnHTYllbl pacceSIHHSI ( 2) nonyqnM 

Bbipa)KeHne 

. 4 IT y 4 oo 2 
F(p, q\¢)=fd ye gcp(y)f8 w exp l-i fw (11)d11I x 

-00 

( 9) 

1 00 e 
X j d>.. exp I i ,\ f g cf, [ y + 2 p 0 ( 0 e + 2 q 0 (-0 e + 2 f w ( T/) d T/ ] d e I. 

-00 0 

EyneM C'IHT8Tb, 'ITO noTeHunan cp ( Y) - rnanKaSI, orpaHH'leHH8SI 

cpyHKUHSI, TaK 'ITO \max cf, ( y) \ = 1. PaccMoTpHM acnMIITOTH'leCKoe no Bene Hue 

aMnnuTyllbI ( 9) npu TaKttx 9HepruSix E P , E q pacceuBaJOmeficSI qaCTH-

Ubl, 'ITO cnpaBennHBbl ycnOBHSI: 

a a \ 
½ ➔ la;-4>1,,, 1 

E » g ; Ip I » ---- lf ' E >> 
p I¢ I 

lc1t<I>,,, L. --
I¢ I T 

( 10) 

flpu 9TOM E »E -E , a R 
p p q 

If r - acpcpeKT!fBHb1ti: panuyc u nponon-

)K!fTenbHOCTb B381fMOneficTB!fSI, nanee nnSI npoCTOTbl nonO)KlfM R "'T , 

· flpli6n!f)KeH!fe 6onhllllfX sHeprufi B paMKax MeTona cpyHKUHoHanbHDro 

lfHTerp1ipOB8HlfSI BbinonHSieTCSI cpaBH!fTenbHO npoCTO, lleti:CTBHTenhHO, nepe-

xonSI non 3H8KOM nocnenHefi 9KCnoHeHTbl B (9) K lfHTerplipOB8Hlf!O no Bpe-

MeHHOll KOopnEHaTe t C noMOillb!O 38MeHbl 2 E e= t I Mb! nony'llfM 

BO3MOMHOCTb pa3nOlliliTb rroTenuuan, a, cnenoBaTenbHO, yKa3aHHYJO 9KCITO-

6 
., 

e t , 

HeHTy, B pSin no CTerreHSIM cpyHKUHOHanbHOfi nepeMeHHOti: f w(11)d11=!E-f dt'w(..!.-), 
xi O 2 o 2E 

'ITO ecTeCTBeHHO npu E ➔ 00 

Y'llfTb!B8SI B 3TOM pa3nO)KeHHH nepBbJe Tpli qneHa li BbIIJonmrn: cpyHK­

/12/ 
UHOHanhHOe ycpenHeHHe ( CM., HanpuMep I ) I JlnSI aMnnHTYllbl ( 9) nony'llfM 

Bb1pa)KeHHe 

4 !Ty 1 1.\xo(y) oo 

F(p,q)=fd ye g<p(y)fd.\e [l+.\gfde.e □¢(y+2p0 <e>e+2p0(-flfl+ 
0 -00 

( 11) 

00 

2 2 
+i,\ g fJ.}et de 2 min(e1,e2 )aµ¢(y+2p0(e 1 )e 1 +2q0·(-e1 ~e 1)aµ¢(y+2p0(e2 )e

2
+ 

+ 2q0c-e2 >e 2 >+ ••• 1 •. 

rne 

oo re 1 e 1< e 2 • 

X
0
(y)=g_L,de¢Cy+2p0(fle+2q0(-e)e), min(t

1
,e

2
). = e e=e 1 =e 2 , 

e2 e 1>e2· 

C yqeTOM 3aMeHbI 2 E 1 = t I nerKo Bline Tb, •1To nocnenHlfe nBa cnara-
2R 

eMblX B KBanpaTHbIX crrn6Kax HMeJOT IIOpS!llOK __!:_2 , J:..3 COOTBeT-
E E 

CTB0HHO. 3TO COBnanaeT C nopSinKOM nonpaBoK, npnBeneHHbIX B pa6oTe 

lll!fcp<pa li CaKCOHa
141, rne npOH3Benen aHan!f3 COOTHOllleHHfi Me)Kny OCHOB­

Hb!M qneHoM li norrpaBK8Mlf npli 3llKOH8nbHOM npu6nH)KeHHH. 

TaK!fM o6pa3oM, rrpli ycnoBHSIX (10) pa3nomeHne B pSin no cTerreHSIM 

cpyHKUlfOHanbHOfi nepeMeHHofi B (9) SIBnSieTCSI OllHOBpeMeHHO pa3nOlli0H!feM 

1 
no ManoMy rrapaMeTpy -

E 

x/TaKofi MeTon rrplf6nu)KeHHOro cpyHKU!fOHanbHOro lfHTerplipOB8HlfSI 

BrrepBbie lfCITOnb3OBan RrnoM/12/ rrpli naxomneH!fli KB8HTOBOfi CTaT!fCTH'le -

cKofi cyMMbI B KB83HKnaccuqecKoM rrpu6numeH!fH, 
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PaccMoTpnM cHaqana Han6onee npocTott cnyqau, Koraa noTeHunan 

OT BpeMeHH He 38BHCHT <p (x ) = ¢ (t,-;) = <p (; ) • Toraa, yqnTbIBaSI 

nm11b nepBbIH, OCHOBHOH qneH B pasno)KeHHH ( 11). anSI aMnnnTyabI pacce­

Sl:HHSI nonyqnM cneayromee npeacTaBneHne: 

2 
F(p,q)=-2(217) 8 (E -E )f(p,q), 

p q 

( 12) 

rae 

1 3 
f(p,q)=--Jd re 

417 

1:; 1 ➔ 
g<p(-;) Jd.\exp { i AX (r) I, 

0 0 

00 ➔ 

g . " " " X (rJ= --- Jdsef,(r +p0(s)+q 0(-s)s); p 
0 

2 IPI - 00 IPI 
=L ( 13) 

3aMeTnM, qTo nonyqeHHoe npeacTaaneHne ( 12), KoTopoe crrpaaeannao 

anSI mo6bIX yrnoB pacceSIHHSI, oTnnqaeTCSI OT aHanornqnoro B pa6oTe lllmp­

¢a151 Ha HHTerpan no A • Mo)KHO y6eanTbCSI, qTo 6onee cTporntt pacqeT 

B paMKax MeToaa, rrpeano)KeHHoro B pa6oTe llln¢¢a, TaK)Ke npnaoanT K nH-

Terpany no A 
x/ 

➔ 

Bb16npaSI OCb z aaonb IIMIIYllbCa p ' a rrnocKOCTb X ' z B rrnoc-
➔ ➔ ➔ ➔ ➔ 

KOCTII BeKTOpOB p , q n BBoaSI · o6osHaqeHHSl r=( b, z ), b = (x , y), 
/13/ 

rrpn ManbIX yrnax pacceSIHIISI ip<< 1 anSI ¢asbI 6yaeM nMeTb : 

00 0 

21 p I X ( r) = g J ds <p ( b, z + s ) + g J ds <p (x + s sin ip , y , z + s cos ip ) = ( 14) 
0 0 -oo 

0 
00 .... a .... 

=g Jdsef,(b,z+s)+i/I Jdss '---<p(b,z+s)+O(if, 2
): 

-oo -00 ax ( 15) 

x/ • /18/ 
TaKOII )Ke pesynhTaT 6bm HeaaBHo rronyqeH fleaII II lllyxepoM 

C IIOMOIDbIO Teoplili BO3MymeHIIH. 

8 

•' 

00 ➔ ➔ 
g J dz <p ( r ) = 2 I p I X (b) , 
-oo 0 

TaK KaK nopSiaoK aennqnH aayx qneHoB B (15) ecTb gR 

BeTCTBeHHO. 

( 16) 

H i/IgR COOT-

11HTerpnpyg B ( 12) no A 

Bbipa)KeHne 

, ansi aMrrnnTyah1 pacceSIHHSI nonyqnM 

rae 

➔ ➔ ➔ 

Ip I j 2 I bT 
f (p , q ) = -- J d b e 

217 

➔ ➔ 
r;b(b,Tz) 1 X 0(b) 

7 
➔ 0-e 

<p(b,O) 

.. ➔ 

¢ (b, T z ) = J dz e 
lz Tz 

<p (r) . 

), ( 17) 

" 

ITpn 
lz Tz 

-½ i/I« (pR) B ( 18) MO)KHO rrpeHe6peqb H3MeHeHIISIMII MHO)KHTeng 

e (TaK KaK 2 = ➔ ~ ➔ 
max(zTz )=Rpip «I ). Toraa r;b(b,Tz)=r;b(b,O) 

I 11 H MbI rrpuxoaIIM K rnay6epoBCKOMY npeacTaaneHuro anSI aMnnuTyahI • 

ITpu paCCMOTpeHHli pacceHHIIH Ha IIOTeHuuane, saancnmeM OT BpeMeHII, 

Koraa ecTb sarrasabIBaHIIe, yao6Ho rrepettTn K oaHopoaHhIM KoopauHaTaM 
➔ 

y = ( b , y , y ) =(b,17,y), rae 
µ z 0 

vy o-Yz } 1/ = 2 

Y = _Jo +;J 
➔ 

IP I Yo Y z 
v=-, D et I --- I =2. 

E 7/, y ( 19) 

-½ AHanornqHo rrpeahmymeMy cnyqaro nerKo rroKa3aTb, qTo rrpn ip << (p R ) , 

E P - E q= 6- E<<EP B apryMeHTe ¢asb1 X o MO)KHO rrpeHeopeqb saBHCHMOCTbIO 

oT rrapaMeTpoa nepeaaqn HMrrynhca II rronO)KHTb p µ = q µ • Toraa anSI 

Xo(y) 6yaeM IIMeTb! 

9 



00 

g ➔ ➔ 

X = -- f cf, (b, 11 + s, y) ds = X (b, y ), 
o 2 IP I -oo o 

( 20) 

Y'IHTbIBaSI; 'ITO II pH rrpHHSITblX o603Ha'leHHSIX ( 19) n: orpaHH'leHHSIX Ha yron tf, 

➔➔ 

Ty=-T b +yEy+11E
11

, 
E~E-p~p 

Ey= E E = .,, 
E~E +p~p 

p 
( 21) 

n:s ( 11) nnH aMIInHTYilbI pacceHHHH rrony'IHM cnenyromee rrpencTaBneHne: 

➔➔ 

➔ 2 lbT+YEy 
F(p, q )=4il p If d b dye 

.. ➔ ➔ 

cf,(b,y,E ) IX~(b,y) 
____ '2..,_ (e -1). 

¢Cb, y. o> 
( 22) 

3necb 

...... 
cf, ( b, y, E 

1/ 

00 

)=fcp( IT/ET/ 
-oo y) e d 11· 

E~E l 
Ecnn rrepena'la SHeprnn HaCTOnbKo Mt\na, 'ITO ~- << -, TO 

.. ➔ .. ➔ p r 
cf,(h,y,E

71
)=cf, ( b,y, 0). B STOM cny'lae Mb! rrony'IHM nnH aMrrnnTynb1 rrpencTaB-

neHnH rnay6epoBcKoro Tnrra. 3ii:KoHanbHaH qiasa saBncnT nnrnb oT KoopnnHaT 

rnrreprrnoC_KOCTH, OpToroHanbHOH 4-HMIIynbcy paccenBalOllleHcSI 'laCTHUbl. 

§3. PacceSIHHe CIIHHOpHbIX 'IaCTHU 

KaK H B rrpenhlilyllleM rraparpaqie, aMIInHTYilY pacceHHHH CIIHHOpHOH 'laCTH-

Ubl Ha BeKTOpHOM IIOTeHunane Aµ. (x), aµ. Aµ. (x) = 0 

MOlllblO rrpH'IHHHOH qJyHKUHH fpnHa ypaBHeHHH 

10 

6yneM HCKaTb C rro-

" 

j~ 
1 
1 

I 
{ 

;, 
'1 

} 

} 
l 

~ ~ 4 

[ i a - m + A (x) 1 G ( x, YI A ) = - 8 ( x -y ) -, ( 1) 

rro qiopMyne 

, - A A 

F (p, q I A) = fim u P ( p - m ) G ( p, q I A ) ( p - m ) u 
2 2 2 q 

( 2) 
P ,q ➔ m 

rne 

4 4 
G ( p, q l A ) = f d x d y e 

lpx-lqy 

G(x ,yl A). (3) 

,CrrnHOpbl up n u q Ha MaCCOBOH IIOBepxHOCTH ynoBneTBOpHIOT CBo6onHoMy 

ypaBHeHHIO ilnpaKa H ycnOBHIO HOpMHpOBKH U U =2m 
p q 

HaM yno5Ho rrepeii:TII K ilBYXKOMIIOHeHTHOMy OIIHCaHHIO CIIHHOpOB 
/14/ 

rro rrpaBnnaM, rrpennmKeHHbIM B pa6oTe • 

( 

0,1 1 
Yo= 1,0)' 

Bb16epeM rrpencTaBneHHe y - MaTpnu, rne 

➔ (0, ;; ) 
y = ➔ ' 

a ,0 
y5 =iYoY t Y2 Ya 

y 5 - nnaroHanbHa: 

=(1,0 ) 
0,-1 ( 4) 

n BBeneM ilBYXKOMIIoHeHTHbie o6osHa'leHH5l! 

;=y;l'P >'q,() p p(+ p - (

q, G , G J q(+) (+) 1 

) u - ;- ,G= 
• • - w .,-} l G, • G (-) 

( 5) · 

11 



1141 
Cneayg pa6oTe , BBe)leM cnHHOp 

xi 
u q(+> , yaoBneTBopg10m11ii ycno-

BHIO y u c > = u c > , no <f>opMyne 
5 q + q + 

l " 
uq = -;;;-(q+m) u q(+) 

KOTOpblll CBH38H C U q T8K)Ke COOTHOIIIeHHeM 

u q(+) .!.. (1 + y 5 ) 
2 

• , • v~ ( : ~.,). 

TToacTaBngg (7) B (6), nonyqHM: 

u 
q 

➔➔ m 'I' 
(

1 ) 
q o111-a q v q(+> 

rae a 1 - MaTpHIIbI TTayn11. lleifCTByH aaanorHqHbIM o6paaoM anH 

nonyq11M 
➔ ➔ 

;; =v-;;'1' o. 
p p(+) 

Po +a P 

m 
) . 

( 6) 

( 7) 

( 8) 

u p 

( 9) 

Bb1pa)KeHHe ang aMIInHTy)lbl ( 2) B JlBYXKOMnoHeHTHOM onHC8HHH npHHHMaeT 

BHJl 

2 2 2 2- / ) 
F(p,q)= Eim (p -m )(q -m )'l'PC+)G (+)(p,q 'I' q(+) 

P 2, q 2 ➔m2 ( 10) 

xi Mb! BbI6panH u q C ( +) - qe_THOCTbIO rrpH Ys - npeo6pa30l38HHH, 

nocKOnhKy 9TOT 3H8K rrpaBHnhHO OTpa)KaeT CIIHpanbHOCTb qacTHII npH Bb!CO­

KHX 9HeprHgX. llng OlllIC8HHH aHTHqaCTifll Hy)KHO ncnonb3OB8Tb CIIHHOp 

u , ( y5 u c-> =-u c-> ). 
(-) 

12 

r)le BBe)leHO o603HaqeHHe G 1 = L G C > • B JlanhHeifIIIeM MbI 6yJleM orryc-
C+> m + 

K8Tb HH)leKCbl ( +> , (-) TaM, r)le 9TO He Bbl3OBeT HHKaKHX COMHeHHii. 

ct>yHKIIHH fpHHa G :+}x.y I A) , KaK •9TO nerKo rroKa3aTb ( CM.
1141

), 

YJlOBneTBOpHeT ypaBHeHHIO 

2 2 ➔ ➔ ➔ I 4 
[(ia +A (x)) -m +a(H (x)+iE (x))l G(x,yl A)=-8, (x-y). 

µ µ 

➔ ➔ 

( 11) 

3)leCb H H E -HarrpH)KeHHOCTH M8rHHTHOro H aneKTpHqecKoro rroneii. 
➔ ➔ ➔ 

llnH KpaTKOCTH rrpnMeM o6oaaaqeane: a (H + i E) = r A(x), 

➔ ... ➔ 

r = < r O ; r > = (i oV 
➔ ➔ ➔ 

; - V xa ia 
O 

a ) • ( 12) 

' 11crronhayg )lnH <f>yHKIIHH fpHHa G(x,y IA) aaMKHyToe Bbipa*eHHe B BH-

1101 
)le <f>yHKUHOHanbHOro HHTerpana H npoBO)lH npH Bbl)leneHHH nonIOCOB 

2 2 2 2 
(p -m ) , ( q -m ) B ( 10) Te *e BbIKnaJlKH, qTo H B npeJlbIJlymeM rrapa-

rpa<f>e, JlnH aMIInHTYJlbl paccegHHH ( 3) rronyqHM Bb1pa)Kemre 

ITY 

F (p, q I A)= 'I' f d ye 
p 

4 00 2 
(p+q+r)A(~f8 wexp l-ifw (Odtl x 

-oo 

1 00 

x fd>.. T exp{ iA fdt[2w(t)+2p0{t)+2q0(-t)+rlx 
o a -oo 

( 13) 

g 
x A (y + 2 p 0 ( g ) g +2 q 0 (-t ) g + f w ( T/ ) d T/ ) I 'I' q 

0 

3)leCh Ta - CHM Bon ynopHJlOqHBaHHg a - MaTpHII no rrepeMeHHOll g I 151 

TTpH ycnoBHHX rna)lKOCTH II orpaanqeHHOCTH Bcex KoMnoHeHT BeKTOpHoro 

rroTeHunana, KOTOpb1e nerKo nonyqnTh na ycnoBnii ( 10) § 2, nonarag TaM 

g = E I max A I , B pa MK ax Y*e on11caaaoro MeToJla npn6nn)Keff11g npH 
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E➔ oo, tf,<<l, ~E«EP nm1 aMrrmrTyfJ.bI ( 13) 6yneM HMeTb: 

- 4 !Ty I I AXo(y) 
F ( p , q I A ) = IJ1 1J1 f d ye 2 pA (y) f d >. e 

a P q d 
( 14) 

rne 

00 

X
0 

(y) = f df 2pA(y+2p f ). 
-oo 

( 15) 

nerKo BHfJ.9Tb, 'ITO ( 14) COBIIanaeT C aHanorHtJHbIM Bbipa)KeHHeM 

B § 2 ( CM. ( 11) ) C TO'IHOCTbIO no 3aMeHbl g ¢ ➔ 2p A • OTnHtJHSI OT CKa­

nHpHoro cnyqag B OCHOBHOM 6ynyT IIOHBnHTbCSI rrpH BbltJHcneHHH rrorrpaBoK. 

ITpn pacceHHHH B KynoHOBCKOM none A 
0
(x )=¢,("tJ, A ea O ytJeT rrepBoii 

rrorrpaBKH K CIIHH~mHrr-aMIInHTyne IIpllBOAHT K cnenyromeMy rnay6epoBCKOMy 

rrpencTaBneHnro: 
➔ ➔ 

a -lb T 
➔➔ 

➔ 

IXo<h> 
F(p,q)=B(E-E )4rrlpli'ii fd be 

p q p 

va ➔ 
(I_ --x (b))]IJI 

2E O q 
[I-e 

➔ 

rne cpaay X O rn MO)KHO nonytJllTb ll,3 ( 16) § 2, rronaraSI TaM g = 2 E • 

11crronb3YH TO o6cTOSITenbCTBO, 'ITO Mbl He orpaHH'IllBanu ce6SI crreunanb­

HbIM BllfJ.OM rroTeHUHana, rrponeMOHCTpHpyeM rronytJeHHe H3 aiiKoHanbHoro Bb1pa­

)K9HHH ( 14) rnay6epoBcKoro rrpencTaBneHHH nnH aMrrnuTyfJ.hI pacceHHHH nByx 

CIIllHOpHbIX tJaCTHU, o6MeHHBaIOIUllXCH BllpTyanbHbIMll HeiiTpanbHbIMll BeKTOpHblMH 

( 6 /7,8,9/) IT · 
MeaoHaMH CM. pa OTbI • pllMeHHM nnH aToro onepauuro cpyHKUllOHanb-

Horo ycpenHeHHSI IIpOH3BeneHHSI KnaccuqecKHX 8MIInHTyfJ. (14) 
4 

a B B 
(2rr) B(p,+pa-q,-qa)F(p ,p ,q ,q )=exp{-ig -.- D/LV --IF,(ptq,jA1)x 

I a I a BA · BA ..,,, 
/L 1 va 

4 IT1Y1+IT2 Ya 1 a 
yp Yae fd>. 1dAa[igsD(y

1
-y

2
)+ x F (p • Q I A >I = rd 4 

a 2 A i=Az=O 
( 16) 

.2 , , iA ('-V 
+• "1"2X1Xa le -"" 0 'I' 'I' 'I' 'I' , 

p 1 q 1 Pa q a 

14 

rne 
00 

a 
xl=g S fd(D(y1-y2+2p;·e1>' 

-00 

00 

X =ls 
2 

JU D(y -y -2p f ), 
-oo 2 1 a 2 a 

00 a 
2 g ~ 

x
0 

=gs ~~df 1dfaD(y 1-ya+2p/ 1 -2pafa)= 2;K0 (Ky'ba). (17) 

a 
s =( Ep+Eq) ,.,4p q - MaHnenbcTaMOBcKaSI rrepeMeHHaH, K - Macca MeaoHa 
➔ 

b - KOMIIOH9HTbl 4 -BeKTopa y 1 - ya B rrnoCKOCTll, opToroHanbHOil 

uMrrynbcaM P1 , Pa , K0 (x) - cpyHKUHH KenbBHHa HyneBoro rropHnKa. 

ITepexonH B ( 16) K rrepeMeHHbIM x =y 1 +y 2 , b +2p 1y 1- 2pa Ya= y 1 y 2 

II HHTerpupyH rro x , Y 1 , Y 2 , A 1 , >-2, c ytJeToM (p1-q1)P, ~ 

~(p 1-qJpa:o rronytJHM nnH aMrrn~Tynhl pacceHHHH rnay6epoBcKoe rrpencTaB­

neHue 

F(ptpa)jqtqa =s 'P 'I' IJ1 'I' 
Pt qlp2 q2 

a 
f d b e 

➔➔ 
I b T 

➔ 

1)(
0

(b) 

(1-e ). ( 18) 

ITonpo6Hoe o6cy)Kneaue BorrpocoB o cBgan naaHoro MeTona rrpH6nu)Ke­

HHH C Teopueii B03MyIUeHHH, a T8K)K9 0 crrpaBennHBOCT!I BbipaMeHHSI ( 18) 
/7,8,9/ M 

B paanH'IHblX MonenHX nenaeTCSI B pa6oTax • bl orpaHH'IllMCSI nlllllb 

cnenyIOIUllMll aaMetJaJIHgMH. 

Bb1paMeHHe F)..(p, qjA) crrpaBennn:Bo rrpn ycnoBHHX rnanKocTH u orpaan-

qeHHOCTH cpyHKUllil A /L • 3aMeHa K8MilblX fJ.ByX rnafJ.KllX cpyHKUllll A /L 1 (y) 

ll Ava(y) Ha CllHrynSipHyIO cpyHKUllIO fpuHa B ( 16) KmKeTCH neiiCTBHeM, rrpo­

TllBopeqaIUHM yKa38HHbIM ycnoBHHM. OnaaKO OKpeCTHOCTbIO CIIHrynHpHOil 

TO'IKII HOnb ~ nHTerpane (18) MOMHO rrpeae6petJb n3-aa cnnbHO ocuunnu-
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➔ 

pyromero MHomnTenH 
➔ 

HHH nepeMeHHofi b 

e 
IX o<h> 

, Torna Bo BCbM ocTaBrnencH o5nacTn 3Haqe-
➔ 

~a3a X 0( b) H aq:>cpeKTHBHblll noTemrnan ynoBneTBOpHroT 

ycnoBHHM anKoHanbuoro npn5nnmeHHH npn s ➔ oo , T,e. on~paunH ( 16) 

BnonHe KoppeKTHa, Bonpoc o rnanKoCTH noTeHunana paccMoTpeH TaKme 
/17/ 

B pa5oTe , 

3aKnroqeHHe 

EhmO nonyqeHo ToqHoe 3aMKHYTOe Bb!pameHne nnH aMnnHTYilbI noTeH­

unanbHoro pacceHHHH qacTHU co cnHHOM 0,1/2 B Bnne q:>yHKUHOHanbHOro HH-

Terpana no TpaeKTopHHM, 3To no3Bonnno cpaBHHTenbHo npocTo pa3nomHTb 
1 

aMnnnTyny no cTeneHHM Manora napaMeTpa it • ITepBbill qneH yKa3aHHO-

ro pa3nomeHHH HBnHeTCH 3llKOHanbHb!M npn5nnmeHHeM nnH aMnnHTYilbl 

pacceHHHH Ha mo5bie yrnbI n coBnanaeT B cnyqae nnHaMnqecKn ManhIX yrnoB 

-½ t/J « (p R) c rnay5e POBCKHM npencTaBneHHeM, 

Mb! HarnnH acnMnTOTHqecKHH BHn aMn,[JHTyilbl pacceHHHH nByX qaCTHU, 

o5MeHHBaromHXCH BHpTyanbHb!MH M83OHaMH. AHanornqHblll pe3ynbT8T 5bm 
/7/ . 

nony<reH B pa5oTe ' q:>yHKUHOHanbHblM l!HTerpnpoBaHH8M no BH8lliHHM nonHM 

TO'!Hb!X cpyHKUHH fpuHa H nocnenyromHM 3llKOH8l!bHb!M pa3nomeHH8M Ha MaC­

COBOll rroBepXHOCTH, 3KBl!BaneHTHOCTb 3TOro 6onee TO'IHOro MeTona C npn-
u /8,9/ 

5nnmeHneM, onncaHHbIM B Harneu pa6oTe ( CM. TaKme ) , CBH3aHa c nH-

TepecHbIM BOilpOCOM O nepecTaHOBKe onepaunil: 3HKOII8l!bHoro rrpn5nnmeHHH 

lI BTOpllqHoro KBaHTOB8HllH, 

Ecnn nocnenHee crrpaBennnBo, To rnay5epoBCKoe rrpencTaBnenne nnH 

aMITllllTYilbl (18) B KB8HTOBOH TeopHH nonH HBl!H8TCH cnencTBHeM npn5nn-

meHHH 3llKOHana B KBaHTOBOH MeXaHHKe, 

ABTop oqenb 5naronapeH E.M.Eap5arnoBy 3a nocTOHHHOe BHHMaHne 

K pa5oTe H pHn ueHHbIX 3aMeqaHnn B npouecce ee BbmonHeJIHH, a TaKme 
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