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TipooneMa llBYX Ten 38HIIMaeT OJlHO II3 ueHTpanbHf?IX MeCT 

BO Bcex pasaenax $1I3MKII, aaq1IHasi c Knacc1IqecKofi MexaHIIKII II 

KoHqasi penH~IIBIICTcKofi KBaHT0Bofi Teop1Iefi. 

nnsi $II31IKII sneMeHTapHhIX 'laCTIIU, 11ccneay10111eii ynbTpaMIIKpo­

CKOITII'leCKYIO CTpyKTypy BemeCTBa, )leTanbHOe 3H8HIIe JlByxqacT1Iq­

Horo BSalIMOJleficTBIISI IIMeeT oco5o Ba)Kuoe saaqeH1Ie, rrocKonbKy 

rro.UaBnSIIOIU8SI qacTb 0ITbITHblX ,UBHHblX a.uecb rronyqaeTCSI 113 8KCITep11-

MeHTOB ITO pacceSIHIIIO. 

B KBaHTOBOii TeOplIII rronH, SIBnHromeiicH Ha cero)lHS!lliHIIii )leHb 

e)llrHCTBeHHOH KOnliqeCTBeHHOfi Teop1Ieit sneMeHTapHblX MIIKponpo­

ueccoB, CIICTeMy II3 JlBYX B381IMO)leitCTBYIOll11IX qaCTIIU MO)KHO OITII­

Cb!B8Tb B paMKax rronHOCTbIO K0BapuaHTHOro $opManlI3Ma EeTe­

ConrrIITepa/ 11. OJlH8KO, K8K xopomo II3BeCTHO, BOnHoBaSI $yHKUIISI 

BeTe-ConrrIITepa, 5yayq11 38BIICIIMOH OT_ JlBYX BpeMeHHt1x apryMeH­

TOB, He )lOITYCKaeT BepOS!THOCTHOH IIHTeprrpeTaUIIII B ayxe 05hlqHoit 

KB8HTOBOH MexaHIIKII. TiosToMy Borrpoc O HOpMIIpOBKe 8TOfi $yHK­

UIIII He TpnBaneH, n $aKTn'leCKII ao c11x rrop aaecb eme HeT rronHoit 

SICHOCTH. 

HecKonbKO neT Hasaa noryHoB II TaBxen1IJlSe paspa5oTanlI 

KB831IITOTeH111IanbHblH ITO)lXOJl ( B Jlanb!IefirneM COKpameHHO KTITI) I{ 

aaaaqe o B3alIMOJleiicTBIIII JlBYX pensiTHBIICTCKRX qacTnu/2/. B sToM 

MeTOJle BonHOB8SI $yHKUHSI BhlCTyrraeT KaK Herrocpe)lCTBeHHOe o5o5-

meHIIe uepenSITIIBIICTCKOfi BOnHOBOH $yHKUIIII, IT0CKOnbKy OHa 38BII-

' CRT OT _O)lHoro BpeMeHHoro apryMeHTa ll ITOJl'll!HSieTcs:i ypaBHe!IIIIO TH• 

rra ll.Ipea11urepa. 

B IIMrrynhCHOM rrpeJlCTaBnemrn B OCHOBHblX ypaBHeHHSIX KTITT -

ypaBHeHIIII JlnSI BOnHOBOH $yHKUIIII II ypaBHeHIIII TIIITa nlIITITMaHa-
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llimrnrepa )lJISI 8MIIJIIITYJlbI paccesimrn - HHTerpaUHH rrpoH3BO)lSITC.ll'. 

IIO TpeXMCpHOMY MHorooo6pa3HIO, TOr)la KaK B COOTBeTCTBYIOIUHX 

ypaBHeHirnx BeTe-ConIIHTepa o6naCTblO IIHTerpHpOB8HHSI SIBJI.ll'.eTCSI 

Bee 11eTb1pexMepHoe p - rrpocTpaHCTBO. IlosToMy KITIT MOJKHO. 

paCCM8TpHB8Tb KaK TpexMepHyIO q>OpMynHpoBKY B p -rrpeJlCTaB­

neHHII penSITHBHCTCKOll: rrpo6neMbl JlByx 'IBCTHU. BnaroJJapSI 6JIH30-

CTH KTTTT K HepeJISITHBHCTCKOMY (j)opM6JIH3MY B paMK8X SToro Me­

TO)la yrrpomaroTC.ll'. Bbl'IHCneHH.ll'. penSITHBHCTCKHX rrorrpaBoK K ypoB­

HSIM aHeprHH CBSI38HHbIX COCT0SIHHil:, a TaK)Ke HCCJie)lOBaHHe acHM­

IITOTH'l'.eCKOro IIOBeJJeHHSI aMIIJIHTyJlbI pacceSIHHSI rrpH Bb!COKHX aHep­

rHSIX. 

B HaCTOSIIUell: JlHCcepTaUHH p83BHBaeTCSI JJpyraSI, He 3KBHBa­

neHTHaSI KTTil,, TpexMepHa.ll'. q>opMyJIHpOBita 36)l8'IH 0 B38HMOJleil:­

CTBHH JlBYX peJISITHBHCTCKH~ 'I8CTHU. B 'IBCTHOCTH, B OTJIH'l'.He OT 

KITTT, rrpeJlnaraeMblil: IIOJlXOJl COBCeM He CB.ll'.38H C q>opMaJIIl3MOM 

BeTe-ConIIHTepa H, BOo6me, c )lHarpaMMHOll: TeXHHKOH <l>eil:HMaHa, 

a HCIIOJib3yeT oco6bI:li BapHaHT TeopHH B03MyIUeHnll:, B KOTOpOM 

'l8CTHUbl B Ha'laJibHOM, rrpoMe)KyTO'lHOM H KOHe'lHOM COCTOSIHHSIX 

Jie)KaT Ha MaCCOBOll: IIOBepxHOCTH. OJJH8KO IIO 'IHCJIY rrepeMeHHhlX 

H pSlllY JlpyrHX IIpll3HaKOB rronyqaeMbie HaMH ypaBHeHHSI )lJISI aMIIJIII-

. TY/lhl pacceSIHHSI II BOJIHOBOll: qiyHKUHlI B p - rrpe/lCTBBJieHiflI aHa-

norH'lHbl · COOTBeTCTBYIOIUHM ypaBHeHH.ll'.M/ 2/, BCJieJlCTBHe qero Mb! 

rrpHJlep)KIIBaeMC.ll'. Tepl'4.HHOJIOrHII KITIT H HCIIOJib3yeM pe3yJibT8Tbl 

HeKOTOpblX pa6oT SToro HarrpaBneHH.ll'.. 

.UnccepTaUHSI COCTOIIT H3 BBe/leHHSI, qeTbipex rnaa, 38KJIIO'l'.eHHSI 

II JJBYX IIpHJIO)KeHHll:, 

Bo BBeJJeHHH naHa KpaTKaSI xapaKTepHCTHKa KB831III0TeHunanb­

Horo IIOJlXOJla121 H KOHCIIeKTHBHO H3JIO)KeHo conep)KaHHe JlHCCep­

T8UHH. 

B rnaBe 1 IIOCTpoena yIIOM.ll'.HyTaSI HOBa.ll'. TeOpH.ll'. B03Myme­

HHll: H cq>opMyJIHpoBaHhl C0OTBeTCTBYIO!UHe IIpaBHJI8 /lJISI H6IIHC8HHSI 

MaTpH'l'.HbIX aneMeHTOB. OcHOBHYIO ponb rrpH 3TOM HrpaeT orrepa­

TOpHaSI 8MIIJIHTY/l8 pacceSIHHSI R ( A K ) ( K - IIHBapHaHTHblH rra­

paMeTp ' A = ( A d it ) - enHHH'l'.HbIH BpeMeHH-IIOJl06HblH BeKTOp C 

4 

A 0 > o >, CB.ll'.38HH8.ll'. C IIOJIHOH s -MaTpHueil: COOTHollleHHeM 

s(...,, - ... )-1 
fim R (AK), (1) 
K-+O 

Ilnsr R (AK > BbIBeJleHo ypaBHeHHe THIIa nnrrnMaHa-lllBHHrepa 

R (AK) = - ii ( AK ) - 1-ia (AK-AK') dK' R (.\K' ), 
217-00 K' - iE 

(2) 

rlle H (AK) - 11eTb1pexMepHb1ll: qiyp_be'.'"o6paa rrnoTHOCTH ra-

MHJibTOHHaHa B38HMOJlell:cTBH.ll'.: 

'" :..fAK X 4 H(AK)=Je H(x)d x 
(3) 

B rrpouecce N- yrropSI/lO'leHH.ll'. HTepaunll: ypaBHeHH.ll'. (2) B Ka-

qecTBe crrapHB8HHH rroneBhlX orrepaTopoB IIpHXO/lHTCSI HCII0Jib30BaTb 

q>yHKUIIH BH/la 

(~ ) 
D (p = OCp l 8 C p 

2 
- m ~-

o 
(4) 

3To H IIpHBO/lHT K TOMY, 'ITO /la)Ke B rrpoMe)KyTO'lHb!X COCTOSIHHSIX 

'l'.8CTHUbl B llBHHOM q>OpMaJIH3Me SIBJI.ll'.'IOTC.ll'. d>H3H'IeCKIIMH •. B TO )Ke 

BpeMSI /lJISI Bb!II0JIHeHHSI B BepWHHax nnarpaMM 3aKOHa coxpaHeHH.ll'. 

4-nMrrym,ca OK83b!BaeTC.ll'. Heo6xoJlHMb!M BBeCTH llOIIOJIHIITeJibHbie 

umypHOHHbie JIIIHHH, Hecymne 4-HMIIYJibC A K • 3TH KB83l!'l_8CI.!!!!b_I 

B CB060ilHOM COCTOSIHHII 0IIIICb!B8!0TCSI IIJIOCKOH BOJIH0H e -I AK" 
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1 1 
a B npoMemyTO'IHOM COCTOHHHH - nponaraTopoM ~ K - i ( 

B § 3 npnMeHnTenbHO K naHHOMY nonxoay ccpopMynnpoBaHbI 

ycnoBHH yHHTapHOCTH H npH'IHHHOCTH LlnH aMITnHTYLlbI R ( ,\ K ) • 

a B § 6, ·Ha ocHoBaHHH TonbKO aTnx ycnoBnfi n npnHunrra coo~BeT­

CTBm1, rrpOH3BeneHo ITOCTpOeHne R ( AK ) HTepaunoHHbIM MeTO/lOM. 

3necb )Ke ITOKa3aHo, 'ITO raMHnbTOHHaH B3aHMO/l8HCTBHH orrpenenH­

eTCH npn TaKOM rrocTpoeHHH c. TO'IHOCTblO LlO qneHoB, 3KBIIBaneHT­

HbIX KBa3nnoKanbHOMY IIpOH3Bony npn o6bI'IHOM pacCMOTpeHHH. 

B § 5 npOH3B8Ll8H aHanH3 cxoaHMOCTH HHTerpanoB B HOB0H 

Teopnn B03MymeHHH. YcTaHoBneHo, 'ITO TpaanunoHHbl8 ynbTpacpno­

neTOBbI8 paCXO/lHMOCTH MoryT nos!Bm!TbCR nruub B 0/lHOMepHbIX 

HH;Terpanax no napaMeTpaM K , OTBeqaromnM KBa3H'laCTHUaM. Ha 

npnMepe MaCCOBOH anarpaMMbI BTOporo n0pLlHKa, nnsr KOTopofi B 

aTofi TexHnKe cpa3y B03HHKaeT cneKTpanbHoe npeacTaBneHne qen­

neHa-fleMaHa, npoaeMoHcTpnpoBaHa npoueaypa BbI'IHTaHIIH pacxo­

m1meficH qacTn. 

B § 7 OCHOBHbie ypaBH8HHSI, HafiaeHHbie paHee, 3aITHCbIBalOTCH 

B BHLle orrepaTOpHbIX ypaBHeHHH B K -npocTpaHCTBe. TeM caMbIM 

IlOK838HO, 'ITO B orrpeaeneHHOM CMbICne KB83H'laCTHUbl B TeopIIH 

MoryT pacCMaTpIIBaTbCR Ha paBHbIX npaBax C qaCTHUaMII. 

fnaBa II coaep)KHT Bb!BO/l ypaBH8HIIH KBa3HITOT8HUHanbHOro 

TIIITa /lnSI aMITnHTYLlbl pacceSIHl!H H BOnHOBOH cpyHKUHH H npnMeHeHne 

K HHM npeo6pa30BaHHR l1Iannpo131 ( pa3nO)K8Hll51 no MaTpll'l~bIM 

3n8M8HT8M YHHTapHbIX npeacTaBneHl!H rpyrrrrbl llopeaua). 

B § 8 rrpIIB0/lHTCH OCHOBHbie ypaBHeHHSI n COOTHOIIIeHHSI TeopHH 

rroTe1mnanbHOI'O pacceSIHHSI B HepenSITHBHCTCKOH KB8HTOBOH MexaHUKe. 

B § g BBeaeHo ITOHSITHe HenpUBO/lllMbIX anarpaMM co IIInypn­

OHHb!Mll nl!Hl!S!Mll H Ha 3TOH OCHOBe nony'leHO ypaBH8Hl!e LlnH aM­

rrnHTy/lbl pacceSIHIIH ( .. 'leTbipexXBOCTKU") BHe rroaepxH0CTH 3Hepr1rn­

nMrrynbca. B rpacpH'l8CKOH 3arrucu 3TO ypaBH8HUe l!MeeT Bun: 

6 

:rr ~->:][: ~~~~1 f 
p~ ~1. P1 ' 'J 1 . p4 fc1. 

T V V 

(5) 

T 
7:t 

rne nyHKTUpHaH nIIHHSI COOTB8TCTByeT ,KB83H'lllCTl!Ue, a 38IIITPIIXO­

B8HHbIH npHMoyronbHHK V OTBeqaeT COBOKYITHOCTII HerrpIIBO/lIIMbIX 

nuarpaMM. 

B paccMaTpIIBaeMoM cpopManil3Me ( 5) IlrpaeT Ty )Ke ponb, 

'ITO II ypaBaeane BeTe-ConrrIITepa B o6bI'IHofi Teopnn. OaaaKo 

rrono6ao KBa3l!ITOT8HUHanbHOMY ypaBH8HHI0/2/, OHO OTnnqaeTCSI OT 

ypaBH8HHH BeTe-ConrrnTepa M8HbllIIIM 'IHCnOM IIHTerpI1pOB8HIIH B 

npaBofi '18CTII. B CBOIO oqepeab, l!M8IOTCSI pa3nil'IIISI M8)K/lY ( 5) II 

opTO/lOKCanbHbIM KBa3IIIl0T8HUl!anbHb!M ypaBH8HileM. Oau COCTO­

HT,. Bo-rrepBbIX, B TOM, 'ITO KBa3HITOT8HUHanbI B Ka)K)lOM ll3 ypaB­

H8HIIH CTpOHTCR pa3Hb!MH. cnoco6aMII (y Hae KB83IIITOT8HUI!an -

cyMM!l OC06b!X aerrpUBOLlIIMbIX nnarpaMM)' a, BO-BTOpb!X B TOM, 

'ITO aaepreTl!'l8CKIIH 3HaMeHaTenb,- cpyHKUIISI fpnHa - B K8)K/l0M 

cnyqae no-pa3HOMy 3aBUCHT OT 3Heprun. B qacTHOCTH,ecnn npo-

,\ ~ ll3BOnbHblH B8KTOp. BbI6npaTb cornacHO ycnoBl!IO 

,\ = 
q 1 + q 2 ( 6) 

v < q ;-+ q }2 

TO cpyHKUIIR fpnaa ypaBH8Hll51 (5) C TO'IHOCTblO LlO ITOCTOHHHoro 

MHO)KUTensr 6yneT )laBaTbCR Bbfpa)K8Hl!8M 

sk+t+u-4m 2 -i£ 

( 7\ 

(s =(k +k )~ 
-k 1 2 

t = ( k - q l ,2 

1 1 
=(k -q )2). 

2 1 

x/~ll3ll'leCKH ycnoBne (6) 3KBHBaneHTH0 coxpaH8HHIO 4-cKOpOCTH 

paccMaTpnaaeMofi LlBYX'laCTH'IH0H CHCTeMbI. 
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TaKllM o6pa3oM, B03HllKaeT B03MO)KHOCTb TpaKTOB8Tb ll3-

BeCTHyIO MaHnenbcTaMOBCKYIO KOM6llH8UllIO s + t + u - 4 m 
2 

K8K BOnHOBOH orrepaTop B pemITllBIICTCKOM ypaBHeHllll Wpen1rnre­

pa nm1 CllCTf.!Mbl llBYX 'IUCTllU. Ecnn: ycnOBlle ( 6) Bb!IIOnHeHO, TO 

a:MITnIITYl18 T ll3 (5) rrpencTaBllMa B Blllle 

rne 

s=(p+p)2 
p 1 2 

rrpn:'leM 

T=T(sP,t ' u , s 

• 2 
• t=(p -q ) 

1 1 

) . 
q 

2 
• n=(p -q ), 

2 I 

--- 2 vs s + t + u = 4m. 
p q 

( 8) 

2 
s =(q +q ), 

q I 2 

( 9) 

PaBeHCTBO ( 9) OTpal!caeT CBOHCTB8 rrepeKpecTHOH CllMMeTpllll aM-

rrnHTYJ:lbl ( 8 ) _BHe rroBepXHOCTH s :: s 
p q 

B § 10 anH cny'laH nceBaocKanHpHoiI CBH3H nccnenoBaH Bo­

rrpoc O CIIHHOBbIX CTpYKTypax KB83llII~TeHUHana, OTBe'laJOUiero CHC­

TeMe 'lilCTHUa-aHTll'IUCTHUa. flpll aTOM IlpllHHTbl BO BHIIMaHHe Tpe6o­

BaHHH HHBapnaHTHOCTH OTHOCHTenbHO IIpOCTpaHCTBeHHbIX BpameHnli,. 

rrpocTpaHCTBeHHOro OTpa~eHHH, 3apHllOBOro corrpH~eHHH1 ll o6pameHHH 

BpeMeHH. f1oKa3aHo B o6meM Bnne. 'ITO paccMaTpHBaeMbIH KBa3H­

IIOTeHunan coaep)KHT llleCTb paanH'IHbIX CIIHHOBbIX CTpyKTYP, IIHTb 

H3 KOTOpbIX T - 'leTHbl ll corrp0B0;1ma10TCSI T -'leTHbIMH KO~~H-

uneHT8MH, 8 OJ:1H8 T - He'leTHa H HMeeT, COOTBeTCTBeHHO, 

T - He'leTHblH KO~llUHeHT. Tiony'leHHbie BblBOllbl HnIIJOCTpH-. 

pyIOTCH Ha npn:Mepe J:lllarpaMM BTOporo nopSinKa, OTBe'laIOIIIHX 

KB83HIIOTeHunany B HH31lleM rrpn6nH)KeHHH ·• CmrnoBbie CTpyKTypbl 

KB83llIIOTeHunana BbIIIHC8Hbl T8K)Ke B nopeHu-KoBapHaHTHOH ~opMe. 

Bee pe3yJlbT8Tbl § 10 cornacyIOTCSI C peaynbT8TaMH HepenSITll­

BHCTCKoro paCCMOTpeHllH, npenrrpHHHMaBllierocH paHee npyrHMH 

aBTopaMII. 

8 

B § 11 BBe;J.eHa pemITllBllC~CKaH aMrrnn:Tyaa A ( s , t l, HOp­

MIIpoBaHH8H 'HepenHTllBIICTCKHM' o6pa30M Ha J:lll~~epeHunanbHOe 

ce'leHrre yrrpyroro pacceHHHH 

du 

d c.> 

2· 
IA(s,tJI. 

YpaBHeHHe ( 5). 6yny'IH 38IIHC8HO J:lf!:H aMIInHTYJ:lbl A, aKCTparroJin-

poBaHHOli 3a IIOBepxHOCTb SP = s q , 

Ullll npno6peTaeT BHJ:1 

B CHCTeMe ueHTpa HHep-

➔ ➔ ) m ·c ➔ ➔ ) 1 f A(p ,q =--V p ,q ;E +~ 
.. ➔➔ ,+ ➔ () 

d{l k V(p,lc;Eq)A(lt,q), 10 

41T q (2,rr 
2Eq -2Ek+if 

rne 

d Ok 

E =Vq2+m2 
q 

dk➔ 

( 11) 
yl+Jc2/m2 

E =· 1 m
2 +Jc 2 

k V • 

a "v - KB83HIIOTeHiman. CpaBHeHHe ( 10) C HepenSITHBIICTCKllM 

ypaBH9HH9M n11nrrMaHa-WB1rnrepa IIOK83bIB8eT, 'ITO eaHHCTBeHHoe 

pa3J'Ill'IHe Me~ny 3THMH llBYMH ypaBHeHHHMll CBH3<1HO C 3aMeHOH 
➔ 

aepenHTllBHCTCKOro aneMeHTa 06'beMa d k 

COOTHOIIJeHHiI 

q2 
E =--

q 2 m 

le 2 

Ek=~ 

ll HepenHTHBHCTCKHX 

HX penHTHBHCTCKHM.H aHanoraMH ( 11). 3TOT MOMeHT HMeeT npFIHUH­

IIHanbHOe 3Ha'leHHe, IIOCKOnbKY T8KHM o6pa30M ycTaHoBneH~ 

moTHbili xapaKTep ypaB.HeHHSI n11nrrMaHa-illBHHrepa no OTHOIIICHHIO 

K rrepexony OT aepenHTHBHCTCKOli Teo,Jlrn (eBKnlfAOBO p - rrpocTpaH­

CTBO) K penHTHBllCTCKOH ( aeeBKm!llOBO p - IlpOCTpaHCTBo). A6-
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i. 

comoTHyro qiopMy nMeeT TBK)Ke ypanaemrn lllpertnHrepa rtmr non­

Honoii: qiyHKunn, cne;:iy10i:;iee H3 ( 10) : 

(2E -2E ) 'l' (p) 
q p q 

1 = ➔ ➔ ➔ 
- fHl V(p ,k; E )'l' (k ). 

(211)8 k q q 
( 12) 

B cnyqae rteii:CTBHTeJibHOro KBa3MllOTeHUHana H3 ypaBHeHHH 

( 10) rtnsr aMnnnTyJlbI A ( p , q ) I nonyqaeTcsr cooTHoll!eHne, 
E =·E 

p q 

no qiopMe ToqHo COBila)la10ruee C HepeJIHTHBIICTCKllM ycJIOBIIeM YHH­

TapHOCTH, HO 8KBHBaneHTHoe Ha caMOM )lene peJIHTHBHCTCKOMY 

ycnoBHIO JlByxqacTHqHOH yHHTapHOCTH. 

B § 12 rrpocTpancTBO · HMIIYJibCOB pemITHBUCTCKOH qacTHUbl 

IIOCJI(!}J,OBaTeJibHO TpaKTyeTCH KaK TpexMepHoe rrpocTpaHCTBO no-
6aqeBCKoro .. PaccMaTpHBaeTCH cooTBeTCTByromasr rpyrrrra JlBH)Ke­

Hnii: (rpynrra nopeaua), rrpnqeM co6cTneaao ·nopeHUOBCKJie rrpeo6-
➔ 

p830B8HHH ( C rrapm.rnTpaMH k = ( k l , k 
2 

, k 
3 

) ) HHTeprrpe-

TnpyroTCH KaK npeo6pa30BaHirn "TpaHCJIHUHH": 

2 
.. , ➔ ➔ 

P =P<±lk 
➔ ➔ p 
P±k(yl+--2 t. 

➔ k➔ 

p ). (13) 
m m 2(1 + y' 1 + k 2/ m 2) 

Pa3BHBaeTCH HOBaH ToqKa 3peHHH Ha npo6neMy IIOCTpoeHHH 

peJIHTHBJICTCKOro orrepaTopa KOOpJlHHaTbI, CBH3aHH8H C HCTOJIKOBa­

HHeM MOAYJIH paanyca-BeKTopa KaK orrepa-ropa Ka3HMIIpa rpyIIIIbl, 

.!lBll)KelillH p - rrpocTpaHCTBa. flpu TBKOM IIOAXOAe pO:Ib rrpeo6-

pa3~BaHHH ~ypbe B p - npocTpaHCTBe no6aqencKoro nrpaeT 

rrpeo6paaonaane llia11npo131 ( cM. Bblll!e): 

Iii ➔ 1 JI: ➔ ➔ lTI ➔ -r (r ) = -- ., (p , r ) -r (p ) d n 
( 217) 3 P ' 

(14) 

10 

A 

t 
! i, 

I 
I 
l 
L 

1{ ~,, 
I. I 

I 

! 
-i 
r 
I 
t 
t 
~ 
i 

f 
\' 

l 
) 

I 
• 1,,1 

11, 

.·~,/ 
i '. ~ .,, 

rrte "llJIOCKaH BOJIHa" e ( p ,t eCTb Bhlp8)1(8Hlle BJIAa 

t(p➔ ,-;) 

(p =yp2+m2 
0 

P
0 

-irt' -1-lrm 
) 

➔ 

r 

m 

➔ 
r n i:2=1). 

( 15) 

~yHKUHH ( 15) SIBJIHIOTCH MaTpJiqf!blMH aneMeHTBMU rnaBHOH cepnn 

yHHTapHbIX rrpeacTanneanii: rpyIIIIbI Jlopeaua, a nennqu:-ra r, rrpocTo 

CBH38Ha co 3H8'J9HHeM orrepaTopa KaaJIMHpa rpyIIllbl B yKa3aHHb!X 

rrpertcTasneansrx. CooTHOll!eHHH opToroHaJibHOCTH ll IIOJIHOThl )lJIH 

e ( p➔ , _? ) BblrJIHAHT KaK" IIpSIMOe pensrTHBHCTCKOe o6o6meHne 
. I~~ 

aHanornqJlblX COOTHOll!eHHH )lJISI IIJIOCKHX B0/111 e 

- 1-
8 
ff ( p ;-"r) g * ( p➔ , -; ') d n = 8 <3

>( r"!. 1' ) 
(211) P 

( 16) 

-
1
- ft<ii' ,1) t* <ii'',t ldr°=B'3'<t(-lp' l 

(211)8 , 

(cnMBon (-) _orrperteneH B ( 13) ). 3aMeqaTeJibHO, qTo aonoe pemITu-
➔ 

BHCTCK09 r - npocTpaHCTBO o6na;:iaeT rro-rrpe:r.meMy enKmu:10-

BOH reoMeTpneii:, nnn, rtpyrIIMH CJIOBaMn, CBOHCTBO eBKJIHAOBOCTH 

; - rrpocTpaHCTBa oKaa:,rnaeTCH a6cOJIIO'fHhlM. flepexort K peJIHTH-

BHCTCKOMY orrncaHHIO 03JlaqaeT 
" 

poB CABHra BMecTo nenuqua p 
TOJibKO, qTo B KaqecTBe reHepaTo-

=-i~ Terrepb HeOOXOllllMO or 
HCIIOJ1b30B3Th KOMITOH9f!Thl H9KOTOpOrO nH$pep9HUll8/1bHO-p83HOCTHOrO 

A A I\ A 

( c rnaroM t / m c ) BeKTopaoro orrepaTopa p = ( p , p , p ) x/. 
· I 2 3 

x/.H " BHblll BUil " " p 1 ' p 2 " P 3 rrpnneaea B TeKcTe nuccepTamrn. 

11 



\ 

.. ,. ,. 
➔ 

CoBMeCTHhlll cneKTp BenH'IHH Pl ; P ll H pa eCTb P -rrpocTpaH-

CTBO no6aqeBCKOro, a o6masi co6CTBeJIH8SI «f>yHKUHSI - 'nnocKaSI Bon­

.Ha' e ( p , -: ) . B HTOre MO)KHO CK838Tb1 'ITO YCTSHOBneH HOBhlll 

MaTeMaTH'!eCKHii «f>aKT, HMeromHfi 6onhlIIOe aBpHCTH'!eCKOe 3Ha'!eHHe 

nna pa3BHTHSI HAeH KB8HTOB8HHSI npOCTpaH~TBS-BpeMeHH: anre6pa 

rpynnbl ABH)KeHHll (nceBno)eBKnHAOBOro KOOPAHH8THOro npocT­

paHCTB8 nonycKaeT npencTaBneHne, opraHn'!eCKH _conep*amee B 

ce6e napaMeTp C paaMepHOCTblO nnHHbl ( B ASHHOM cnyqae 3TO 

1i /ptc ) • 
B § 13 H3y'!eHbl CBOiiCTBa npeo6pa30B8HHSI "'TpaHcnsi unn' 

( 13) n HafineH psin noneaHhlX COOTHOllleHHllo 

Cnenyromnii naparpa«f> nocasimaeTCSI npnMeaeHHIO npeo6paao­

B8HHSI lllannpo (14) B pa3BHTOii KB83HilOTeHuHanbHOii TeopnH. Baa­

qane aal!neHa HHTerpanbHaSI «f>opMa ypaBHeHHSI lllpei:rnarepa B pensiTH­
➔ 

BHCTCKOM r - npocTpaHCTBe: 

q, (t>=g(q .~)·+ fG (?,?')V(r'',?";E )IJ:I (r°")d?'d?" (1
7

) q ' - ,q q q 

➔ 

G - «f>yHKUHSI fpnHa ypaBHeHHSI ( 12) a r- npencTaBne-
q . 

ann, V ( t;, 1,''; E q ) - KBaannoTeHunan). 3aTeM nponaBeneHo paa-

no*eane g - «i>YHKUHii no napunanhHhIM BonHaM H c ero no­

MOlllbIO Hafineao nn«f>cjlepeHunanbHO-p83HOCTHOe ( C lllaroM t / m c 

ypaBHeHne, Ko·ropoMy non)!(Hbl YAOBneTBOpS!Tb g ( q . t ) x/: 

(2Eq -H0 )e(q➔ ,1 h• 

a . a 2 i • a I!!. 0. cf, 1 r. • • < 18 > = (2Eq -2ch1 - - --sh 1--+ 
2 

· e >e(q, r)= 0 ·ar ' r ar r 

I!!. 0 , cf, - yrnoBasi '!aCTb onepaTopa nannaca). 

x{inecb n 

.hmc=m=l. 
03HaqaeT, 'ITO 

nanee ynoTp~6nsieTcsi cncTeMa 
Ilepexon K HepenSITHBHCTCKOMY 

r >> I , a •4 .<< 1 . 

12 

ennHnu, B KoTopofi 
npeneny Tenepb 

B aepenSITHBHCTCKOM npenene (18) nepexoAHT B yp·aBHe-

mie narrnaca nnsi nnocKHX BOnH e I i!r➔ 

Ilpn IlOMomn ( 18) ypaBHeane Cl 7) nepeIIHCbIBaeTCSI a "'nH4>4>e-

peHunanhHoii' «f>opMa 

( 2 E q - H O l 'l' Jr'> = f V ( r➔, 1 '; E l'l' {r''ldr''. 
q q 

(19) 

TaKHM o6pa3oM, paCCM8TpHB.9eMaSI penSITHBIICTCK8SI npo6neMa ABYX 

'18CTHU CBOAHTCSI K pellleHHIO nn«f>«f>epeaunanbHO-pa3HOCTHoro ypaB­

HeHHSI illpen11arepa C HenoKanbHbIM B38HMOAeiiCTBHeM. EcTeCTBeHHO 

B03fIHKaeT BOllpoc, rrpn K8KHX ycnOBIISIX B ypaBHeHHH ( 19) nonycTH­

MO orpaHH'!eHne noKanbHhIMII "KB83l!IIOTeHu11anaMn? 

3TOT BOIIpOC o6cy)KnaeTCSI B § -15. Ilpn 3TOM, K8K H B opTo­

aoKcanbHOM KTTTT, B KaqecTBe ncxoaaoro rryHKTa ncnonhsoBaHo 11pen­

rrono)KeH11e O cymeCTBOB8HHII B HeKOTOpol! o6naCTH aHa'!eHnii aHep­

ru11 cneKTpanhHoro npencTaBneausi aMIInHTYAhI pacceSIHJISI no nepe­

naqe JIMIIynhca. Ecn11 aTo rrpennono)KeHue BhmonaeHo, To KBasnno­

TeHu11an 

V{p➔,k; Eql=v'EpEk ;<i>"'.1;Eq) 

nonycKaeT cneKTpanhHoe npencTaBnea11e Bnna 

00 

V(p ,1; E 
q I 

<1o 

p{u;Eq)du 

u - {E - E ) 2 +{p➔ -1d20 

P k 

OTKyna, B c11ny paBeHcTBa E E - p It = v' 1 + ( p {-) k )2 
P k 

V ( p, 1 ; E ) = V ( ( p (- ) k ) 2; E ) • 
q q 

13 
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<l>yHKUHH ( 21) OTBeqaeT noKanbHbIH KB83HnoTeHuHan V( r ; E Q .> 

B penHTHBHCTCKOM i - npocTpaHCTBe. YpaBHeHHe lllpenuarepa 

C noKanbHbIM KB83HnoTeHuHanoM 3anHCbIBaeTCSI B BHne: 

.!.!!_ (2E -H )'P (t) = V(r;E )'P (i ), 
2 Q O Q Q Q 

(22) 

➔ 
npHqeM B p - npencTaBneHHH onepaTop, CTOHIIIHli B neBoli qacTH 

( 22), To quo COOTBeTCTByeT Bbipa)KeHHIO s + t + n - 4 ( CM.Bb!We). 

BnaronapH· cymecTBOBaHHIO COOTHOWeHHSI ( 20), noKanbHbIH 

KBa3HnOTeHuHan MO)KHO paccMaTpHB8Tb KaK cynepn03HUHIO ~ 

THBHCTCKHX noTeauuanoB lOKaBbI 

V ( u , ( p ~-) It ) 2 
) 

u - (E -E )2+ (p➔-•n2 
P _k 

1 

C HHTeHCHBHOCTSIMH, 3aBHCSII!IHMH OT :cmeprHH. B 
➔ 

r -npencTaB-

neHHH penSITHBH30BaHHb!H IOK8BCKHH noTeHUHan HMeeT BHA 

1 
V(u,rl=-r;;-

[ u -2] 
ch r Arc cos --2-

sh 17 r 

OTKyna npH u ➔ 0 

TeHuuana Kynoaa 

nonyqaeTCH penHTHBHCTCKHli aaanor no-

II 

V(O, r) = - 1-- cth 17r 
417 r 

( 23) 

CnenyeT cneuuanbHo nonqepKHYTb , qTo noTeHuIIanb1 V ( u , r l 

V ( 0, r) OTBe'la!OT B3aHMoneliCTBHHM, pacrrpocTpaHHIOIIIHMCSI C 
➔ 

KOHe'IHOH CKOpOCTb!O, nocKonbKy B p - npencTaBneHIIII HM co-

ITOCT{IBITSIIOTCSI qiefiHM8HOBCKHe nponaraTopbI. 

14 

! ~-

Bo3MO)KHOCTb npencTaBneH.IISI KB83IInoTeHUIIana B BIIAe ( 20) 

IIMeeT Ba)KHoe 3HaqeaIIe nnH ¢eHoMeHonoruqecKoro onncaHHSI pe­

nHTHBHCTCKHX nByxqaCTHqHbIX CHCTeM B HaWeM <jlopManH3Me, IIOCKOnb­

KY no3BOnSieT MonenIIpoBaTb B38IIMOAeficTBHe Me)Kny qaCTHU8MII C 

noMOI!Ib!O noKanbHbIX KB83IInoTeHuHanoB. C npyrofi CTOpOHbI, ecnu 

KB83IInoTeHUIIan BbI6paH B noKanbHOH ¢opMe, TO 3TO 'o3HaqaeT, 

B cIIny CKa3aHHoro Bbiwe, qTo Mbl B onpeneneHHOH Mepe yqHTbIBa­

eM aanuqIIe y penSITIIBI!CTCKOH aMn_nIITYllbl pacceSIHIISI cneKTpanb­

HOro rrpencTaBneHHSI, IInH, B KOHeqHoM C'leTe, rrpHHHMaeM BO BHHMaHHe 

ycnoBIISI noKanbHOCTH H npHqHHHOCTH B CMbICne TeopHH nonH. 

B § 16 paCCMOTpeH Kpyr BonpocoB, CBSl38HHbIX C IICnonb30-

BaHHeM B paMKax COBpeMCHHOH TeOpHH rronsi pa3no)KeHHH no npen­

CTaBneHHSIM rpynIIbI nopeirna, B qacTHOCTII, ·pa3ITO)K0HIISI B Kpocc­

KaHane ( np.encTaaneaIIe PenlKe -11ooca). IToKa3aao, qTo B Knaccn­

qecKofi penHTHBHCTCKOH KapTHHe pacceHHHSI pen)KeBCKHH napaMeTp 

a ( t ) , qJHrypIIPYIOIIIHH B ynoMHHyTOM npencTaBneHHH, HMeeT 

npocTYIO HHTepnpeTaUHIO B TepMHHax xapaKTepHCTHK TpaeKTOpHH 

qacTHUblo ITpH 3TOM OK83bIBaeTCSI a ( a + I ) < 0 • qTO OT-

aeqaeT BKnany nnmb yHHTapHbIX npencTaBneHHH rpynnbI O ( 2, 1 ) 

B 'KnaccHqecKoe• npencTaBneane Pen)Ke-11ooca. 

III rnaaa nnccepTauun· nocBSIIIIeHa nocnenoaaTenbHoli pa·3-

pa6oTKe HCqHcneHHSI KOHeqHblX pa3HOCTeli B_penSITHBHCTCKOM 

r - qpOCTP8HCTBe. 

B § 17 BBeneaa onepaUHH KoaeqHo-pa3HOCTHoro nn<jl¢epeaun-

poBaHHSI 

d 
"-l-

~=i(e dr -1),. 

onpeneneaa ooo6meHHaH cTeneHHaSI <jJyHKUHH 

c>.> . >. r (- i r + >.) 
r = 1 . 

rC-irl 

llITSI KOTOpOH cnpaaenmrno paBeHCTBO 

15 

(24) 



'i 

·i 

11 

flr<A> =Ar CA-o , ( 25) 

a T8K)Ke pacCMOTpeH PSIIl BCIIOMOI"aTenbHbIX COOTHOIIIeH11ii:. B cne•• 

ayromeM rraparpaqie rrocTpoeHbI aHanorn Ba:lKHeii:nrnx q>yHKUHii: He­

rrpepbrBHoro aHannaa, B TOM qncne: 

I) "aKCIIOHeHTa" 

exp[a~r]= f 
n=<> 

a n r (n) 

DI 

(oqeBHilHo, flexp [a;r]= aexp[a.;r] ); 

2) "norapnq>MH'IecKaSI' q>yHKUHSI 

zO-ia)lr 

f.n [ r) = V, ( i r +· I ) = fim r, ( z) 
z-+lr+ 1. r ( z ) 

( nerKo rrpoaepHTb, 'ITO fl fn [ r ] = r C-1)); 

3) "rnrrepreoMeTpHqecKaSI" q>yHKUHSI 

00 

2 F 1 [a,,B;y;a,r]= .I 
n=O 

a(n),B(n) an/n)=aFt( a,,8,-ir;y;ia) 
Y (n) 

( a C n > = a ( a + I) ••• ( a + n -I)); 

4) BbrpO:lKileHHaSI 'r11rrepreoMeTpHqecKaSI" q>yHKUHSI 

II> [ a • y; a ; r ] ':' l'im. 2F I 
,➔oo 

{a·,t;y;T;r]= 

= 2F 1 ( a , - i r ; y ; i a ) ; 

5,) "cTyrreH'IaTaSI" 
,. 
() qJYHKUHSI 

16 

( 26) 

I Kr 
,. I oo e d K D• 
() (r) = --. f K • = um 

211'1 -co !! -1-ll l➔ O 

,. 
(oqeBHilHO, fl() (r) = 8 (r)). 

Ir-I 
( I+it) . I 

I -21Tr = I -211r 
- e - e 

LlnH qiyHKIIHii: l1 [a,,B;y;a;rl II ll>[a;y;a;r] 

( 27) 

Haii:AeHbI p83HOCTHbie ypaBHeHHSI, rrepexOJlSIIIIHe B HepenSITHBHCTCKOM 

rrpeAene B rHrrepreoMeTpH'IeCKHe IlHq>q>epeHunanbHbre ypaBHeHHSI. 

B qacTHOCTH, ypaBHeHHe JlnSI <I> -q>yHKIIHH HMeeT BHil 

( 28) 
2 

([y+i(r-i)]fl +i[y-a(r-i)+iaa]fl -iaa 111>=0, 

BTOpbIM nnHeii:Ho He3aBHCHMbIM peIIIeHHeM (28) SIBnSieTCSI 

Bbipa)KeHHe 

1-y C 1-y> [ · • ( I ) ] a r II> a - y+ I , 2- y ; a ; r + 1 - y = 
( 29) 

1-y (1-)1) 
=a r 

2
F

1
(a-y+I,-ir+l-y;2-y;ia). 

CpaaHeHne ( 29) H ( 26) IIO3BOnSieT ycTaHOBHTb aaMeqaTenbHbIH 

q>BKT, 'ITO o6a perneHHSI p83HOCTHOI"O ypaBHeHHSI ( 28) YllOBneTBOpSI­

IOT oAHOMY u ToMy JKe aucbcpepeHuuanbHOMV rHrrepreoMeTpH'IecKoMy 

ypaBH.eHIIIO no apryMeHTY a • 

B § 19 uccneJlOB8Hbl perneJIUSI CB06011Horo p83HOCTHOI"O ypaB-

HeHUSI lllpeJllrnrepa B r - rrpe11cTaBneHHH. B 'I8CTHOCTU, paCCMOT-

peHbl pellleHl'.ISI, COOTBeTCTBYIOIIIIIe• "cTOSI'IIIM" BOnHaM 

17 
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,'j 

ii 
I: 
11· 
:i 

f_d 

" f+ 1 cf+ o - 1/2-f 
Sn (r, x>= y-sh X (-1) (-r) p (ch X ) 

L q 2 q -1 f,,J.+lr q 

c-f> 
cf (r, X ) =y..!!... shx (-r) 

.• q_ ,. 2 q. 

1/2 +f 
p (chx 

.-1/2 +Ir q 

(30) 

( ch X = E q ) n pernemrn, oTBeqaronme pacxomrmeficH n cxo-
q -

1:rnrneli:cH cqiepnqecKnM B0JIHaM: e ~l,:Z) ( r , X q) =cf t. is f • lfoyqeao 

8CHMIITOTH'leCK0e Il0BeAeHHe 3TilX qiyHKUilli: rrpH '60Jibll!IlX r H nx 

8H8JIIlTH'leCKile·cBoli:cTBa B f - rmoCK0CTn. BbI'IIlCJieHbl orrpeAe-

JIHTenn, nrparonme p0Jib Bp0HCKil8H0B B ABHH0M qiopM8JIJ{3Me. Hali:­

·AeHo HBH0e Bbipa)l(eHHe /lJIH paAHBJibH0li: qiyHKUilll fpHHa: 

2 co dXsf(r,,x)s°f(r',x) 
G ( r, r '; X ) = -- f 

f !, "·., 2chx - 2chx +i£ 

( ( l) ( , ) (2)( , 
w ef r •Xq,ef r,xq 

q . 

" , ( l) (2) , 
0 ( r- r ) e f ( r , X q) e f ( .r , xJit 

A , (1) , (2) A , ( 1) ( l) , . 
+0Cr -rle e Cr, xq)e e<r,x·J-0Cr+r le e<r,xqle e Cr, X ql-

0" < , > (2> c > c2> c , 1 I -r-ref r,xqefr,x(j. 

l) 2 · " 
rAe w Ce~ et> l - H0Bb!li: "BpOHCKilaH", a qJyHKUilH 0 

orrpeJ1enena B ( 27). EJIHHCTBeHHOe 0TJ!Il'llle ( 31) OT C0OTBeTCTBy­

IOIIJero Bb!p8)1(eHHH 06bPIHOli: Teopmi C0CTOilT B TOM, 'ITO B H0BOli: 

qJyHKunn fpnaa nMeeTCH "aKayaanhHhili:" qnea, rrporropunoaanbHhili: 
A 

· 0( -r - r '). B HepenHTHBHCTCK0M rrpeJ1ene aTo cnaraeMoe, oqe-

BHJIH0, ncqeaaeT. 

. 18 
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CneJ1y10nmli: § 20 C0/lep)l(HT Bb!B0/1 ypaBHeHHSI aerrpepb!BH0CTH, 

a T8K)l(e C00TH0II!eHHSI, K0T0poe B aepeJISITHBl!CT·cKoli: Teopnn aKBl!Ba­

neHTHO aerrpepbIBH0CTil norapnqJMil'leCKOfi rrponaBO/IHOli: BOJIHOBOli: 

qiyaKunn (ycnoBne "cmnBaHnH" pemeHnli:). 

• I 
B § 21 cocpeA0T0'leHbl qiopMyJibl II C00TH0UJeHIISI, 0CH0BBHHb!e 

Ha CBSI3Il Me)l(JIY penSITIIBI!CTCK0li: 8MIIJIIITYJI0li: pacceHHIIH Ha aaep­

reTil'leCK0li: noBepxH0CTH II 8CIIMIIT0TIIK0li: npn 6onbll!IIX r peJIHTII­

BIICTCK0li: B0JIHOB0i1: qiyHKUI!II, BBe/leHbl B pacCM0TpeHile ql83bl pacce-

SIHIISI 8 f 

ceSIHIISI 

H Il0K838H0, 'ITO yHIITapH0CTb napnI1anbH0i1: MaTpIIUbl pac-

128e Sf = e IIpII BerueCTBeHHbIX 8£ 3KBl!BaJieHTHa 

penSITl!BIICTCKOi1: JIBYX'IBCTl!'IHOII YHIITBPHOCTII. 

B rnaBe IV B ueJISIX HJIJIIOCTpauiln pa3BIIToro MeT0/18 /18Hb! 

pemeHIISI aecK0nbKIIX 38/18'1 C KB83IIII0TeHUII8JI8Mil rrp0CT0l'0 BIi/ia. 

B § 22 perneaa aaJ1aqa·o qacTnue B cqiepI1'1eCKOM "rroTeHuilanb-

H0M SIII!l!Ke" • 

Oco6oe BHHMamie yJ1eneao aaAaqe 06 (?IIpeJ1enemm aaepreTH­

qecKoro cneKTpa penSITIIBIICTCK0li: 'IBCTIIUbI, HBXO/ISIIUeli:cSI B cqiepn­

qecKofi" IIOTeHUIIBJibHOli: HMe" KOHe'IHOll rny6HHbl (§23). KaK 

Il3BeCTHO, IlOTeHuHanbI aToro Tillia rrpnMeHHIOTCH B COCTBBHb!X 

M0JlenSIX aneMeHTapHblX qaCTIIU, B 'IBCTH0CTil, B M\)Jlenn KBapK0B. 

PemITHBIICTCKaSI qiopMynnpoBirn 38/la'IH 0 noTeHunanbHOJi HMe JIBeT 

B03M0)l(HQCTb o60CHOB8Tb rnnoTeay 0 aepeJISITIIBI!CTCK0M xapaKTepe 

JIBI!)l(eHIISI KBapK0B BHYTPII COCTBBH0li: '18CTl!Ubl (Meaoaa),ecnn Macta 

KBapKa m ·3H8'1I!TeJibH0 npeBblll!BeT Macey MeaoHa µ : 

µ/m«l. 
( 32) 

I1MeHHO, KBK ycTaH0BJieHo B § 23, B cnyqae Bb!Il0JIHeHIISI ( 32) /lnSI 

BeJIIl'II!Hbl 

Meaoaa 

p - cpe/laero 3H8'1eHI!SI IlMIIYJibCa KBapKa BHyTpU 

cnpaBeJ1mrna oueHKa: 

2 
p µ 

--2-2'" --
m c m 
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'ITO B c1my (32) .II 03Ha'!aeT IIp.llMeH.IIMOCTb HepenSIT.IIB.IICTCKOro 

rrpn6muKeH.11S1. 

_ PaccMOTpeHa T8KJKe aana-qa O . pacceSIH.11.11 MenneHHOH -qaCTHUbl 

C • f = 0 Ha IIOTeHUHanbHOH BMe. IToKaaaHo, 'ITO ce'!eHHe pacce-

SIH.IISI 96pamaeTCSI B 6ecKoHe'!HOCTb rrpH 3HeprHH 

romeA rrepBOMy /lHCKpeTHOMY ypoBHro. 

E =2, OTBe'!a-

B § 24 HaAneHO perueHHe "'KynoHOBOH 

rroTeHunan BH/la (23)) 11nS1 cny-qag f=O H 

rrpo6neMbI"' ( KBa3H­

E =O. KpoMe Toro, 

-B rrpe11rronoJKeH.11H f =0 rrony'ieHbl 3HepreTH'ieCK.lle YPOBH.11 .II 

TO'iHbie BOnHOBbie <pyHKU .II.II pa3HOCTHOro ypaBHeH.IISI llipe11.11Hrepa 

C KB83.IIIIOTeHuHanoM ( 23) B opTOllOKCanbHOM KITIT xi. CooTHO-

rueg.11e, onpe11enS110mee 

<- I w I 2 E - 2 

3Hepr9T.ll'ieCK.llfi cneKTp, .IIMeeT B.11/:1 

- 3Hepr.llSI CBS13.II) : 

e 4/4n 2 =IWI( 1- _l!L Hl- ...l!L) 2
,n=l,2,. .. 

4 2 

(34) 

flpH I WI<< 1 3TO BbipaJKeHHe rrepeX0/1.IIT B <popMyny Eopa 

4 
I W I ·= ~ ( MaCChI -qacT.11u onnHaKOBbI! ) • 

4n 

B ITpHnoJKeH.IIH 1 II0CTpoeHa Monenb KBaHTOB0H TeopHH rronSI, 

S1BnS1romasicS1 aerrocpencTBeHHhIM 0606mea.11eM qiopMan.11aMa, paaBHToro • 

BI rnaBe ~nccepTau.11n. B aTofi Monen.11 MaTeMaTH'i9CKH rrocne­

noBaTenbHhlM o6paaoM BBeneHo 06peaaH.11e .IIHTerpanoB no .IIM­

rrynbcaM KB83!f'laCT.IIUhI. HoBaSI MaTp.11ua pacceSIHHSI He coneplKHT 

pacxonHMOCTefi, ynoBneTBOpSleT ycnoB.1110 YH.IITapHOCT.11 ll MOAll­

<pllU.llpOBaHHOMY ycnoB.1110 IIpll'illHHOCTH. 

xi 
If ITp.11 3T0M ynan0Cb CBeCTll naHHoe ypaBH9HHe K Bb!pOlKlleH-

H0MY r.11rrepreoMeTpH'ieCKOMy' ypaBHeHHID (28). 
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B flpnno)KeHne II BbrneceHbI "TeopeMbI cnomeH.11S1' nnSI 

QlYHKUHit, CBSl3aHHbIX_ C YHHTapHblMH rrpencTaBneHHSIMH rpyIIIIbl no­
peHua. 

_ PeaynbTaTbl llHCCepTaUHH llOKnanhIBanHCb Ha cecCHSIX OTnene­

HllSI Sinepaofi qinan~H AH CCCP, Ha Bcecoro3HbIX .11 Me~yHapon­

HhIX KOHq>epeHum1x rro QlH3HKe Bb!C0KHX 3HeprHA, B MelKnyHaponHOM 

~eHTpe TeopeT.11qeCKOH Ql.113HKH B.TpnecTe H orry6nHKOBaHhl B cne­

AYIOIUHX pa6oTax_: 

1. )K3T<I>, 46, 654 ( 1964). 

2. )K3T<I>, 46, 872 ( 1964). 

3. nAH CCCP, 147, 588 (1962). 

4. nAH CCCI\ 160, 573 ( 1965). 

5. - C6opHllK .. ITpocTpaHCTBO, BpeMSI, IIpll'iHHHOCTb B MllKpOMllpe .. , 

CTp. 40-53, n-1753, ny6Ha ( 1964). -

6. Tpy/lhl XII MelKnyHaponHOH KOHq>epeHI{llll rro Qlll3llKe BbIC0KllX 

3Hepl'HH, To II CTp, 232, ATOMH3/WT ( 1964). 

70 "Regge pole exchange in classical physics and in· non-re­

lativistic quantum mechanics", preprint IC/67/69, Trieste 

(1967), Physical Review, B rreqaTH (coBMecTHO c 

G.Cocho,' C.Fronsdal, I.T.Grodsky). 

8. · "On a relativistic quasipotential equation in the case of 

particles with spin", preprint IC/67/768 ,Trieste (1967) 

Nuovo Cimento, B rre-qaTll (cOBMeCTHO C M.MaTeeBbIM) 

9. "Quasipotential approach and the expansion in relativis-

tic spherical functio:15 11
, preprint IC/67/7321Trieste (1967) 

Nuovo Cirn,, B rreqaTH 

(coBMeCTHo c P.M.M.11p-KacHMOBhIM H H.E.CKa'iKOBbIM) 

10."Quasipotential type equation for the relativistic scatte­

ring amplitude", preprint IC/67/73, Trieste (1967) 

Nuclear Physics, B rre'!aTH. 
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ITF-Kiev preprint, No. 7 (1967). 
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