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BBe.llenne 

11 2/ 
B paooTax ' nccne.lloBanac& MO.Ilen&1 npeJlnoJKeHHali BnepBbie EHnhiHHUKHM-EnpynH B 

nokanbHOl! TeOpHH UOUli C !)lHKCIIpOBSHHbiM HyKUOHOM, OoUaJlaiOmHM JlBYMli COCTOliiiHliMII C 

paann'l'Hb!MH MaccaMn, Mo.llen& nocTpoena Ha narpaHJKnane 

r.lle 

{2) 
- -• -· II 2 Lo ('I' ( x). ¢(x)) •· ~:('I'( x)yll a,; 'l'(x): -: all 'l'(x)yll 'l'(x):) -m:'l'(x)'l'(x):+:a ¢(x)all¢>(x):.:.,ig:,p (x):. 

r1 II r J -MaTpHUbl H30TOUII'l'8CKOro CUIIHB 1 Y11 -MaTpHUbl JlnpaKa, 'I'( x) -onepaTop 

cnnnopnoro nonH, </>(x) -onepaTop CKBU!IpHoro nonH, 

/JarpaHJKHaH (I) OOUBABST TSM 3aMe'l'aTenbHb!M CBOIICTBOM, 'l'TO npn ~mo x·O 

TBpHbiM npeoop830BBH118M 

'l'(x) 

ynn-

(3) 

OH npHBOJliiTCli K AHaronanbHOMY BRAY : J,. (x) a-L 0 ('l''(x), ¢(x)) , Ta 'l'BCTb nar 
'-'"h •O 

panJKnana L(x) , KOTopaH coAepJKHT ~m 0 ~ nocne npeo6paaoBaHHli (3) npnnnMaeT BH~ 

cymecTBSHHO H8UHHel!Horo B3aHMOAel!CTBIIli 

L' 
·l2gr cp(x) 

(x) a ~IDa: 'l''(x)r 3 e 1 'l''(x): (4) 

13,41 
/JarpaHJKHa!Ibl TaKoro Tnna nccneAoilannc& B paooTax , 

UerKO UOUY'l'IITb TO'l'Hb18 BbipaJKeHHli AUli BCex ¢yHKUHl! rpn!Ia KBaH-

TOBBHHb!X nonell:. flpaB):ta, S -MaTpHUa B J:ISHHOM cnyqae enHHH'l'Ha, HO 8TH ¢yHKUIIII 

MOJKIIO IICU0Ub30B8Tb Mli UOCTp08HHli UplloUIIlK8HHb!X pemennl! noneBb!X ypaBH8HIIl! C An1
0 

z/·0, 
T.e.. C yJKe He 8JlHHIDIHOll S -MaTpnuea, 

/2/ JlUli CUy'l'ali <!>liKCH'POBBH.HOro nyKUOHa Tll.KI!e pemeHHli IICCU8AOB8Hbl a · :paooTe , J1n-

TepeCH0 oblno obi npononJKHTh 8TH nccnenoBaHHli na penliTHBHCTCKYIO oonacTb, Ho B peanh

HOM 'l'eTblpexMepHOM UpOCTp8HCTae-BpeMeHH Mbl BCTpeqaeMCli C UOKa HenpeOAOUHMOl! TVYI:I

HOCTbl00 KOTOpali 3SKUIO'l'B.eTCli B HeB03MOJKIIOCTH UOCTpOeHHli ~yphe-oopa30B ):lUll pliJ:IS Be-

Ull'l'HH, HanpnM,ep,. CUIIHOpHali ¢yHKUIIli rpi!Ha Upi! ~mo •·0 IIM88T BHJ:I 
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G ( , o ·lg
2

A , 
o x,x ~ ~-z s (x ') oocx.~ ~ 2 

0 
,x e (5) 

rae 

s: (x,x'~ =i < T( 'l'(x) 'l'(x'))>~ , A
0 

(x,x') ~i<T(</>(x)</>(x'))>0 , (6) 

lg2i\ (0) 
Z 

2 
~- e 0 - xoncTanTa rrepenopMnposxn, 4>ynxunsr G0 ( x, x'·) B nyne nnTepsana 

( x -x'~ 2 
o5nanaeT cymecTBennoi! oco5ennocTbiO anna 

- e~ , y
2

-+ 0 , (7) 

'ITO It HBIIHeTCSI IIpH'IHHOH Bb!llieyiiOMHHYTOro 38TpyaHeHHsr npn IIOCTpoennn 4>ypbe-o6pa3a 

3TOH BeiiH'IHHbl, Doao5Hb!X nenpHSITHOCTeil: He B03HHK8eT .B nByMepHOM cnyqae, rae i\ 0 (:r, x'~ 

na cBeToBoM xonyce nMeeT nnmb norapntjlMnqecxyro oco5ennocTb, nosToMy rrpeacTasrrsreT 

H3BeCTHbli! HHTepeC 3anaqa-paCCMOTpeTb peiiSITHBHCTCKYIO MOaenb B aByMepHOM npOCTpAHCT

Be-speMeHH, 4>ypbe-o5paabr serrn'IHH anecb MoryT 5b!Tb onpeaerrenhr. Ho neo5xoanMo c oco-

6oil: TruaTenbHOCTbiO nccrreaosaTb rrorrsrpnaartnro BaKyyMa, rne o6bi'IHO conep:lKaTcn nan6onee 

cnnbuo pacxoasrruiiecsr niiarpaMMbi. Oanaxo rrposeneHHbre pac'IeTb! rroE:asanii xone'IHOCTb yE:a-

38HHOi! BeiiH'IHHbl rrpH onpeaeneHHb!X Tpe60B8HHHX Ha KI1HCTBHTy · g • TaKIIM o6paaoM, 

TeopHSI B asyMepnoM cnyqae cso6onna OT YIIbTpa<jmorreTOBhrX pac;:xonHMocTefi. 

B nacTosrmeil: pa6oTe HccnenosaHb! nonsrpnaaunonnbri! onepaTop, cxansrpnasr n cnHnop

naH tjlyHE:rtnn fpnna B nByMepnoM cny'Iae, P ac'IeTbi nposeneHbi no BToporo nopHnKa no i\ m 0 • 

AsTopoM 6brnH nonyqeHbi norrpaBKH K tjlyHKUHsrM fpnna, nponopunonanbHbie ( 1\m 0 ) 
4 

, no

xaaasmHe xone'IHOCTb TeopiiH n B 3TOM nopHnxe. Bsnay rpoMoanxocTII nonyqeHHhiX Bhrpa

JKenni! Mhl ne npnsonnM IIX B nannoi! pa6oTe, 

I. CniiHopnaH tjlynKrtiiH fpiiHa II nonHp1I3BrtiiH saxyyMa so snemneM 

xnaccnqecxoM none p ( x) 

finsr HBXO)KJleHIISI IIHTepeCyiOIDIIX HaC BeiiH'IHH 6ynyT IICHOilb30BaHhl MeTOnhl tjlyHKUIIOHBIIh-
/5/ 

HOro HHTerpn:pOBBHHSI ( CM,, HanpHMep, ) , DocTpoeHIIe KBaHTOBh!X rPYHKUHil: fpnna C no-

MOllibiO yxasanHhrx MeTonoB Tpe6yeT snann:sr cnnnopnol\ tjlynxunn fpnna u nonsrpnsaun:n sa

KYYMa so snemneM KnacCII'IeCKOM none, HafineM 3TH senn'IIIHb!, 

C narpan:lKHBHOM (I) cssrsano cnenyromee ypa:sneniie nnn cnn:nopnofi rjlynKUIIH fpHna: 

,. 
(-iii + m + gr a' <j;(x) +r 1\mA )G(x,x'jif>) = 8 (x -x'), 

X l X 3 v 
(8) 

PemnM sTo ypasneniie, C'IIITasr ¢( x) xnaccH'IecKHM snemnHM noneM. Dpeo6pasosanneM 

(3) OHO npHBOniiTCSI K BIIny: 

4 

rae 

,. ·12or1 </>Cx) 
(-I d x + m + r a Am 

0 
e ) G 1 ( x, x' ·I ¢ ) • 8 ( x - x '·) 

tor 1 </>Cx> 
G

1
(x,x'/¢)• e 

·lor ¢cx'l 

G(x,x'/¢)e 
1 

Pemenne ypasnennH (9) nmeM B anne pHna no i\m 0 
, B peaynbTaTe nMeeM 

n+1 

(9) 

(10~ 

~ n o o o , .dlx')t(-1)</>(x) (11) 
G(x,x'/ </>) -. :0 (-r a i\mo) r dy1 ••• dyn so (xy 1 )So (y 1 y2)";So(Y. X )exp li2&'i L~ -cfi.Y. ) + 

+rp(y,.)..; +(-1f¢(yl)]l -

Bbl'tncrrenne rrorrHpnaaunn saxyyMa S 0 ( ¢) rrposeaeM~ crreaysr MOI!orpatjlmr H. H.Eoro-

nro5osa It fi,B, UJnpKoBa/
5
/! 

S
0 

(>./¢) ~ < T [ exp !-i A(g f dx;p(x)r1 Y, 'P(x)a, ¢(x) + ~~m0 f 9xi¥ ( x)r 3 'I' (x)) 11 ·>0 • 
{12) 

fiii<jltjlepenunpysr sTo Bbrpa>KenHe no >. a 3aTeM nnTerpHpyH npH ycnoBHH S0 (0/ ¢ )~- 1, 

nonyqaeM 

I 
S

0
(<f!) ~ exp(fd>. fpx( gSp{G>. (x,x j¢)r

1 
Y, Ja,</>(x)+0.m 0 Sp{G >. (x,x/¢)r 3 1J), (13) 

0 

rae 
~ 

G;.., (x,x /¢) al: (-ra>..i\mo )
0 

fdy1 .. ;:dyn s:(xy1)S
0

(y1y2) ... s:(y.x) X 
n=O 0 

(14) 

·t n+l 
1 ( 1f + • n·l 1 

x [Cos2g>.(_::_:__ </>(x)-·l: (-1} </>(y1 )) + ir1 Sin 2g>. ( +(·
1
) 

2 1•1 2 

n n .. t 
</>(x)-:£ (-1) cfo(y ) ]. 

t•t l 

C yqeTOM ( 14) S0 (</>) npliHHMaeT BHn 

I 2 oo )..I\ 2n o o 2n I 
S

0

(</>)•·exp(-fd>. :£~ fdy .. ;·dy Sp{S (y y ) ... s (y2oy 1 )1[2>.gcfo(y 1)Sin2>.g:£ (·1) ¢(y 1 )+ 
O D •t )..2 1 2n 0 1 2 0 I a= I 

2n 1 
+:Cos2>.g :£ ( -1) ¢(y )J •• 

t~:t I 

(15) 

nony'IeHHble BhrpalKeHHH nrrH G ( x, x' I¢ ) 
psraa no cTeneHHM Am 

0 
, sxcnoneHUHBIIbHb!M H cTeneHHhiM o6paaoM aaBHCSIT oT snem-

• DpH nocTpOeHIIH KBBHTOBblX rPYHKUHi! fpiiHa 3TH xaqeCTBB G(x,x'/ ¢) 

II so<<?) , npencTannennbre B sn:ae 

nero nonsr <;'>(x) 
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n S0 ( cf>) npnBe.[lyT K TOMy, 'ITO BCe <jlyHKIIHOHSIIbHble HHTerpanbl 6yAyT rayCCOBS THna 

H CMOryT 6b!Tb B3l!Tbl .[10 KOHIISo 

31Jall S0 (r/>) 

~ (x,x'·) • 

2. CxanllpHall <jlymtnnll fpnHa n nonllpnaaunoHHhifi onepaTop 

(BTOpofi nopl!.[IOK) 

·m 

•I · f ( ~e de' r/><6 ~ eM'> cf><e'> 
[$cf>e S 0 (r/>) 

--~o (X. x') + f,dy 1 dy'll ~o(x,yl) fi(y, Y 2) ~o (y2 ,x'·) • 

3.r~ech ll(y1 ,y2) 

BHA: 

-nonllpnaannollllhifi onepaTop, Bo BTOPOM nopliAKe no ~ m 
0 

2 
(2) 2 2 o o •I fg <\<6 

n (y) --18g (~m) [lie Sp I so <e> So (-0 I e '(ll(e-y )-ll (y)), 

(16) 

OH HMeeT 

( 17) 

r.r~e ~m -nepeHOpMHpOBSHHSSI pS3HOCTb Mace, KOTOpall TOIIbKO H 6y.t~eT BCTpe'laTbCSI B 

OKOH'IaTeJibHbiX BbipSJKeHHl!X Jlnll HHTepeCyiO!IlHX HaC <jlH3H'IeCKHX BeJIH'IRHo C 3aTpaBO'IHOfi 

~m 0 OHa CBSI3SHa COO'l'HO!IleHHeM 
I 2 

~m • ~m ·2a ~(O) 
o e 

HnTerpan a (17) cxoAKTCll npn 
2 g 

1T 
< 1. 

( !8) 

(19} 

Bb!p81K8HHIO ( 17) COOTBSTCTBYIOT .[IB8 .11HSrpaMMbi1 OnKCbiBaiOmHe <jlyHKilHIO fpnHa BO 

BTopoM nopliAKe no ~m nocne yHnTaplloro npeo6paaoBallHll (3) (eM. pnc. 1) • 

~~--)( 

-~· 
X --

pH C, 

11yHKTHpHbiMH H CniiOillHbiMH IIHHHSIMH H306pa1K8Hbl CKSmipHbl8 H CnHHOpHbl8 IIpOnara
TOpbi COOTB8TCTB8HHO, nHHHSI <aJD> 03Ha'laeT CKOIIb yrOJlHO MHOrO CKaJIS!pHbiX npOIIara
TOpOB. 

6 

t: 

! 
1 
·,I 
I 

:~1 
·11 

( 
t 
I 

I 
l 
I_ 

\ 

ll 
I 

i' 
I 
li 
I 

t 

:~ 
iJ, 

r 
l. 

~-~-

Ka]KJlal! na npnae.r~eHHbiX Ha pnc. 1 .r~narpaMM pacxo.r~nTCll, no aTn pacxoAHMOCTH KoMnencn

pyroTCll B ( 17) 1 H Mbl IIOnyqaeM KOHe'IHYIO B81IH'IHHy, 

Dnn nccne.r~oaannn acnMnTOTH'Iecxoro rroae.r~eHnn <jlynxunn fpnna n ee anannTH'Iecxnx 

caofiCTB neo6xo.t~nMo rrepefiTn K nMnynhCHOMY rrpocTpancTay. B.o6nacTn p 2 < 0 

2 2 
(2) 2 2 2 

00 
2 2 iT• 'b Qt"') 

ll (p ) --~( g m) (L'.n) fflrr(~(mr)-K0 (mr))e (g0 ~!ili)-1), 
1T 0 

2 
rrpn p >:O 

2 2 (~ 
(2) 2 2 2 .. (2)2 c~ ·•• HoW•> 

ll (p ) ·-·2rr(~) (L'.n) f\h'r[H
1 

(mr)+H
0 

(rur)le {!l,(pr)-1). 

3.r~ecb go (x) 
(~ 

' HO,I(x) - <jlynKunn Eeccemt. ' Ko,t(x) 

nony'IHM 

( I7,a) 

( 17,6) 

B o6nacTn O.:;:p 
2 ~.4m 2 

( 17,6) C IIOMO!Ilb!O IIOBOpoTa KOHTypa I .. -ir' 3SIIHCbi-

aaeTcn xax 

2 2 
(2) 2 2 2 00 2 2 7f 8 KoC!U) 

ll (p )m-~(~) (~m) f~(K1 (mr)-·~(mr))e (fo (pr) -1)> 0. 
0 ( 17,a) 

'IT06bi IIOIIY'IHTb n<2>(p 2> 2 2 
, y.r~o6noe .1111~ pa60Tbi B o6nacrn 4m < p < oo , 

~3-,6/ . U2 ( 2) IlpHMeHHM Ilp01!8.[1ypy, p83BHTYIO B pa60TaX. , l1pHXOAHM ,K CJieAyiO!IleMy BHJly p : 

a 2 

rl 2) 2 2 2 2 'iT" Ko(lt•) <l> m-.!.(gm) (~m) l[~rr(K 1 (mr)-·K 0 (mr))e (1
0 

(pr)-1)-
1T 0 

r 
2 2 22 2:1, [l!J22 

- ~r(KI (mr) -·~ (mr)[ IT" KoClt•l ;r« "'o(Jlr> " [-g !{ (JLr)( 
e -lo (pr)(e --::E " o 

n·=O n! )] + 

[.!.! ' 2 ~ 
IL (-~) etloo 2 n 

+ ::E -"- f drr{K 1 (mr) -K: (mr))K 0 (JLr)I 0 (pr) 1. 
n-=0 nf 

( 17,r) 

ITony'leHHhiS Bbipamennn rronnpnaaunonnoro orrepaTopa 6y.r~yT ncrronhaoaaHbi Ann na

XOJKJleHHll IIepeHOpMHpOBSHHOfi MSCCbl H <jlyHKIIKH fpnHa CKaiiS!pHOro II01Ill 1 HCC1I8.110BSHHSI 

SCHMIITOTH'I9CKOrO nOB8.118HHll ee MHHMOfi 'laCTH IIpH 60JibillHX KMIIynhCaX H noCTp09HHSI 

crreKTpanbnoro rrpe.r~cTaBnennn. 

8 HMIIyllbCHOM IIpOCTpSHCTBe ( 16) HMeeT CJieAyiO!IlHfi BHA BO BTOpOM 110pli,11Ke no ~m : 

r.r~e 

~(p) =· 2--2 

ILo-·P 

dll) 2 
(p ) 1 z 

+ • .. , 
1 .. 2 2 2 2 2 --'2> •• .{2~ 2 ~ , 
114o -· p ) 1L -p +ttl V-CJ-U \P )) I' -•p 

(20) 
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2 2 (2) 2 2 (2) 2 
v. •ll

0 
-11 (p. ) ; liu =·ll (p. ) > 0 , 

< 1, 
(2) 2 , 

(ll (p ) l02~u i> 0 , z - 1 
a 1+·of~cp•>fl. 2 

·~ 
qTO HSXOAHTCH B nOIIHOM COr/ISCHH C Tpe60B8HHHMH, npeAbHB/IH9MbiMH K KOHeqnofi CSMO-

cornacoaannofi Teopun. 
(2) 2 

Hai!neM acuMnTOTnqecxoe noaeneune MHHMOH qacTH n (p ) npn p .. ~ • 113 Bbl-
/8/ (2) 2 

paJKeHHH ( 17,r) M9TOAOM 0 BHSIIOrHqHbiM HCUO/Ib30B8HHOMy B pa6oTe , A/IH ~mfi (p ) 

HBXOAHM 

(2) 2 }fl C-i 1" (2)
2 

(2)2 (2)" (I) 
~mll (p ) •!.!!.... I _g_ fflzz{H 

1 
{mz)-H

0 
{mz))H (s..z)ll

0 
{pz), 

16n•O nl L 1 ° (21) 

rne L I eCTb KOHTYPo H306palKeHHbii! Ha pnc, 2 , 

L, $ = : 

pH Co 2 

(2) 2 

nns oneHKH ~m fi {p ) npH CTpeMneHHH p 
2 

K 6eCKOHeqHOCTH MOlKHO HCUO/Ib-

30B8Tb MeTOA nepeaana. B pe3y/IbTBTe nonyqaeM (eM, npHIIOlKeHne) 

2 2 
(2) -· ~mll {p

2
) <Const {.!.)" 

" 
(22) 

C UOMO!llb!O BbipalKeHHH ( 17,a) MOlKHO UOK838Tb1 qTo u<2){p2) n a aepx-
2 p _,_,00 npn 

neil KoMnne~:cnoi! nonynnoCKOCTH orpannqeno Toil JKe aem!'mnoi!, qTo n MHHMa!l qacT&, T,e, 

2 
(2) ..!.._ 

Ill {p
2 ll < c<!...>IT 

IL 
(23) 

d2) 2 

Ho Torna {p ) 6yneT anannTnqecxoi! ~YHKnnei! a aepxnei! nonynnocxocTn, n K neil 
(p2 _,"~2 

MOJKHo npnMeHHTb nHTerpan&Hyro ~opMyny Komn, B pe3yn&TaTe npnxonnM K npenCTaB/Iennro 

neMaHa A/Ill CKBIIHpHOi! ~yHKOHH fpHHB: 

8 

~(p) & --- + 
l'o2 _, P 2 

rf2l{Jt:) n' 2)/;,; > (2) 
~ ~mfi {K)dK 

+l.J~-~ IT 4m2{K -p )(K-fJ.O '": _,p•)• 2 " uo _,p• 

Za 

p. ·-·p 2 

~ 4 (2) 
+ ...!._ r > m fi {K) d K 

IT 4m2(K-p2}(K -u2)2 
0 

(24) 

ITpoaenennoe nccnenoaanne noKa3ano nonnoe cornacue noaenenn11 paccMaTpnaaeMoi! 

~yHKIIHH fpHHS C Tpe6oaaHH!IMH, npellb!IB/I!I9Mb!MH K KOHeqnofi 38MKHyTOH TeOpHH, 

3, CnunopHa!l ~YHKUH!I fpnna 

BbrqucnnM cnunopnyro ~YHKUHIO fpuna no BToporo nop!IAKa no ~m H UOKa)KeM, KBK 

npOHCXOAHT nepenopMHpOBKS MSCCblo 

J1cnO/Ib3Y!I (!1) H ( 15) C UOMOlllblO ~YHKUHOHS/IbHOro HHTerpupOBSHH!I ll/I!I CnHHOpHOH 

~YHKugn fpuna nonyqaeM 

·4 ~~~'9<~>~~<~C>¢<e'> G(xx1 ¢)So(¢) r p¢e 2 

G (x, x'~ = 
·1 -Lf d~~'¢<~>~o <(('> ¢<(!> 

fl!¢e 2 So{¢) 

2 
o •lg 1\<xx') . 2 •l4g ~ O(YIY-} 

~ Z 2 S0 (xx')e 11-{~) f4y1dy2 e Sp!So
0

(y
1 

y
2 

)S:{y
2

y 
1

) l x 

(25) 

x (Cos2 g 2 [A (xy )-·~ (y x') -~ (xy ) + ~ ( y x')]~1)l-Z r ~~·~xx') .1.. s 
0 

(xy)S
0 

(gx": 21 .i'tl\,cxy>+4, (yx)J • 
I> 2 0 2 0 I 0 I 2 3 )I'> 0 0 I" + + 

2 •ig2L\(xx') o o 0 2 , , 2 
+Z2(~) e f WI dy 2So (xyl) So (y I y2) So (y2x')exp li2g [~O(xy2~-<\ (y 2x )-~o(xyl)+~o(y lx')]~4ig '\fyl y2)!. 

nn!l H8XOlKA9HH!I MSCCOBOrO onepaTopa BOCnO/Ib3yeMCH ~OpMynofi 

G(p) e S
0 

(p) + S
0 

(p)M(p)G(p). (27) 

ITpencTaB/1!1!1 G(p) u M{p) a anne p!lna no (r 
3 
~m) • nonyqaeM H3 ( 27) uerroq-

KY ypaanenni!, CB>I3braaromux ~YHKIIHII fpHHB C MSCCOBbiM onepaTOpOM B p83/IHqHbiX ITOp!lll-

Kax. 

Go(P) =·So(p} +·So (p)Mo (p)Go (p), (27,a) 

G 
1
{p) = S

0
(p)[ M 

1 
(p)G

0 
(p) +:M

0
(p)G 

1 
(p)], (27,6) 

G
2
(p)= S

0
(p)[M

2
(p)G

0
(p)+ ~~ (p)G1(p)+~\,(p)G 2 (p)l (27,a) 
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a) PaccMoTpHM Hynenoi! nopS!noK 

0 
•lg

2£l0.<.x,x:) 

G0 (x,x'~ •-Z 2 S 0 (x,x'~e 

2 2 
HMnynhCHOM npocTpaHcTBe B oonacTH O~,P- ;5.(1' +: m) G0 (p) HM99T BHJl! 

B 
.2 " l oo ~Kf}!Lr) _ p· 

G
0
(p)•Z

2
1-,.- +.m Jdrr(e?JT -·1)(~ 0 (1Pir)~ (mr) _, __ -~ 1 Citilr)K1 (mr)) I 
m -'iT o !PI 

rne 
2 

M
0

(p) - (m -?) F(~) , F(~}lll- .f-0. 
p em 

0TCIOJl8 BHJlHO, 'ITO B aTOM nopSI):!KS IIOTI!OC ljlyHKI1HH fpHHS He CJlBHraeTCSI, 

f5) nepBbli! nopSIAOK 

lo~ Cx.x') 
0 0 •2lo

2(40 Cxyl+l\,Cyx')) • 

G 1 (x,x'~ --z
2 

r 
3
&!e fpyS0 (xy}S0 (yx')e • 

B HMnynbcHOM npocTpaHcTne aTy ljlyHKnHro·- MOJKHO npencTaBHTb B BHne 

·1 
Z

2
G1 (p} ~ A " ~ _,, 

8 
um <l>(p-}. 

(m-,~)-

z2 
m -·~'o(p)-'P • 
(28) 

( 29) 

(30) 

(31) 

<l>yHKI1HSI <I>( f-) HMeeT nonroca nepnoro nopS!nKa B TO'!Ke I i> 1--m H TO'IKY neTnne

HHSI llpll p 2 c-(m +:j.L )
2 

!13 ljlopMynhi ( 27,6) nony'IHM nn!l Macconoro onepaTopa 

2 2 
M

1
(P.) •-•r 8 6.m[l-(m-~)F(?)J,[l+:(m-?) <1>(~)),, 

OTKyna BHJliiO, 'ITO IIOUIOC <jlyHKI1HH fpHHS CJlBIIraeTCH HS B9TIH'IHHY -•r8 /',.m 

HOB nepnoro nopS!nKa no 6.m • 

(32) 

npH y'leTe 'lne-

Y'IeT qneHOB 

nponopnHoHanbHhiil 

2 
sToporo nopS!nKa no (6.m) naeT BKnan B cnnnr nonroca <jlyHKI1HH fpHHa, 

2 
( A.-m ) 

l1ccnenOBSHII9 Cin!HOpHOi! <jlyHKI11III fpHIIS B OOIISCTH MSllbiX 

MY orpaHII'lSHHIO 118 KOHCT811Ty. CBII31I! 

2._g2<1. 

" 

10 

X npHBOAHT K cnenyrome-

(33) 

Tiocne ynonneTnopeHHSI aToro Tpeoonai!HSI ynhTpa<jluoneTOBbie pacxonnMoCTII 6ynyT oT

cyTCTBoBaTh BO BC9X IIOpS!JlKSX T90p!IH B03MYIIISHHi!, AllaiiOrH'!Hhl9 orpaiiii'I9HHSI 118 KOHCT8H

TY g B03HHKanH B Monen!I c <jluKcHponaHnhlM HyKnoHoM ( 2). 

4. 3 a K n ro q e n u e 

TlponeneHnoe nccnenonaHne noKaaano, 'ITO nHTepecyromaSI Hac Monenb n nByMepHOM 

cnyqae ynosneTnopneT nceM Tpe6onaHnnM, npen~nnnHeMhiM K 38MKHyToi! nocnenonaTenbHoi! 

TeopHH. 011a npunonnT K KoneqHoil nepeHopMHponKe MaCChi, ne nMeeT ynhTpaljluoneTOBhlX 

paCXOJlHMOCT9i!, <l>ynKUHH fpHH8 OOTI8Jl8IOT npaBHTibHb!MH 8H8lll!TH'ISCKHMH CBOI1CTB8MII, 

CnenyeT OTMeTI!Tb eme TO KB'ISCTBO paccMaTpnnaeMoi! Monenu, 'ITO npH paano)f(el!HH 

no ll.m n K8)1(JlOM nopnnKe KaK Obi nponeneno cyMMHponanne no KoncTanTe g • 3To 

naeT B03MO)f(HOCTb y)f(e B HH3111HX nOp11JlK8X no fl.m p8CCM8Tpi!B8Tb BMniiHTYilbl Mll0)1(9CT• 

BSHHOrO pO)f(JlSHHSI 'I8CTHI1, 'ITO npenCTaBnsteT ll3B9CTllbii! HHTepec, 

B 38KTI!O'l9l:IH9 38M9THM, 'ITO noilOOHbiMH CBOi!CTB8Mll oonanaeT li pstn npyrHX Monenel! • 
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uanpHMep, Monenb, paccMoTpenHast P. ApHOBHTOM n C. Jle3epoM • Ho no cpanHeHnro c 

HCCnenyeMoll MOilSllb!O Oll8 OOTI8il89T H9KOTOpb!MH H9ilOCT8TK8MH (pa3U0)1(9HII9 npOB9Jl9llO no 

6onhrqoMy napaMeTpy - Macce HyKnoHa, B03MO)f(libi I!H<jlpaKpacHbie pacxonnMOCTH). 

AnTop Bb!paJKaeT onaronapHOCTb r.B. EljluMony li E.M. Eapoamony 38 npenn0)1(9HII9 

T9Mbi II ocooo np1I3HaTe!leH nepnoMy 38 MHorO'IIlcneHl!bie nnonoTBOpllbie o6cy)f(nen1Ist, AnTop 

TSK)f(e rnyooKo 6naronapeH npo<jl. Jl,l1, EnoxiiHneny II aKan. H.H. Eoronrooony aa BHHMa

HIIe K paooTe II ueHHbiS yKaaanust. 

TIPl1flO)!(EHl1E 

Jlng H8XO>Kil91IHH 8CIIMnTOTHKH ~mfi(2) (p 
2 

) 
2 

npH p .. "" HccnenyeM cnenyromee 

Bblp8)1(9HH9! 

~i!.l '[2_g"'~ f dzF (z) ' _,.i_ }.;rr ._
1 

C n 

2 n"" n · 
( 1.1) 

rne 

2 n 
F (z) • zK

1 
(~z)K0 (~z) 10 (z) 

n p p ( 1.2) 

H C - KOHTyp, H300p8)1(9l!Hb!i! 118 pi!Co 3 • 

11 



t-
., 

P n c, 3 

3To Bbipa}l{enue nonyqaeTclJ us tjlopMynbi (21) nocne saMeHbi nepeMeHHbiX z -+-,iz' I' 

paccMoTpenug numb rnaBHhiX qnenoa a Ka}I{JloM nopllnKe no n • 
',, 

<l>yHKUHlJ Fn (z) Ha Jlfi!llCTBHT9HbiiOI! nonO}I{HTenbHOI! ocu UMeeT TOqKy nepeaana rrpn 

Manb!X SHa•reHUlJX apryMeBTa (ecnu p aenuKo). noaTOMY HHTerpan B ( I .1) MOlKHO one

HHTb MeTonoM nepeaana, 

(s) 
flfzF (z) ~ {,Jze , f(z) ~In ~(z), 
C n C 

rne 
(p-D~L-a.Jz 

"'( ) (In ..1. t "*' z •· __z__;_ e R(z) 
z 

R(z) -Mennenno MBHlJIOIIIBliClJ tPYHKUUH, 

ToqKa nepeaana, nallnennag us paaencTaa nynro f'(z) ~ ecTb 

z "~1+ _n_) , f"(z
0
)" p

2
(1 + _n_) >> 1. 

0 
p lnp lnp 

0TCIO)la 

rne 

+too +•ot( J+!H"-t• )(•·"o )2 .. •li f~'b )t2 n 
{dzFn (z) ~· r dze 'b 0 

B· iF(zo )f~te . a-i(ln !..l¢(n,p), 
c ... fl -too+&o 

¢(.n,p) ., 
V2rr I

0
(1+_n_) 

-:r lnp 
m ( 1 + _n_ )3/2 

lnp 

(1.3) 

( 1,4) 

( 1.5) 

( 1.6) 

( 1. 7) 

<l>yHKUHH </> ( n, ·p ) orpaHHqena HeKOTOpOll KOHCTBHTOI! UpU tPHKCHpOBBHHOM n U 

. \ 

p .. .. • 3aMeHHll ee na sTy KOHCTaHTY u noncTaanstst ( I .6) a ( I .1), Mbi nonyqHM, saMe-

nus npenen cyMMHpoaanng [ ..£. I na .. ( onaronapg n! a snaMenaTene aTo ne 
fl 

npuaeneT K cymecTaeunoMy nsMeuennro pesynbTaTa) • cnenyromee: 

12 

rne 

• _{2) "" ( 2 2 n 
omll (p) ::;_,Cons! :E -g In .E...} 

o n! 

Cons! > Y, ¢ (n,p ) • 

~.2 
Con st ( ..£. )" 
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