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10 Xopomo H3BecTHo, ~TO rrp~ ~6POBOqHOll HHBapHaHTHOCTH 
KrpaeT RmO~eBYID PO~b B cT~apTHOn rro~eBoli TeopfiH C~HUX H s~eKTpo
cna6~ B3aHMO~elicTBHH H BO Bcex ee o606~eHHHx. Ue~ HacTORmeli pa60TH 
- rrOKa3aTb, ~TO Tpe60BaHHe KanH6pOBOqHOH llHBapHaHTHOCTH TeopHH MO
~eT6UTn COBMemeHO C 6o~ee o6men KOHUerr~eH CaMoro,rrOIf B o6~acTH 

BbICOKIDC sHeprHtL KOHltpeTHo peTh 6y~eT If).l;TH 0 nonxozre -10/, B KOTO
pOM rrpe~o~araeTCH. ~TO B HMllY~CHOM rrpe.u;CT~eHHH TeopHH B Ka~eCTBe 

(
 
06~aCTH orrpe~e~eHRff ~ygnaMeHT~nHUX WHSHQeCKHX rro~eli cne~eT Hcrro~


SOBaTn p- rrpOCTpaHCTBO rte CHTTepa. Panaye KpRBH3HbI M sroro rrpocc

paHCTBa TpaKTyeTCH KaK HOBaR WHSH~eCKaa rrOCTORHHaR - "wygnaMeHT~

HaR Macca". CTa.H,IJ;apTHOll Teopilli, B KOTOpOH 06~aCTnIO orrpe.u;e~eHIDl rrO~eH 

B p - nponcraaneuaa MYJiUlT MOCKoe (nceano) eB~OBO p -II,POCTpaH
CTBO, OTBe~aeT IlliSKOSHepre'rR~eCKOe ~ "IIJIOCKOe" rrpaoaaaeaae M-700 0 
MCKpHBneHHOCTn p -rrpOCTpaHCTBa cymecTBe~O MO.u;H~~yeT OrrHCaHHe Bsa
l1Mo.u;eMCTBHll rro~e:ti npa BHCOKIDC SHeprHRX E > M • H STO. B npaanane, 
~O~O rrpHBO,II;HTn K Ha6~~aeMHM s~eKTa~) 0 ~ 
~ BBe.u;eHIDl ~O~HbIX K~6pOBOqrIHX rrpeo6pasoBaHHM B ~60R rro

~eBOH cxeMe Heo6xo.u;HMo HMeTn ee WOPMY~OBKY B KOHWHrypaunOHHOM rrpe.u;
CTaBneHHHo B paCCMaTpHBaeMOM ~ae O~HM lIS crroco60B rrepexo~a ~ KOH
~HrypaunoHHoe rrpe.u;CTaBneHHe Mo~eT ~Tn o606meHHOe rrpeo6paSOBaHHe 
<l>ypne, OCHOBaHHOe aa pa3~OJKeHWI rro MaTpHqHbIM 3JIeMeHTaM YHHTapHbIX rrpan
CTaBJIeHID1 rpynrra ne CHTTepa xx) 0 IIpH STOM noaeaxe ypaBHeHRR CTaHO
BRTC.fI .u;HrM!epe~MnHO-pa3HOCTHbIMH C iuarox 1. / M 0iIlOPMY~lIpOBKa ~11
oposo-uroro npamrana B TaKOM ncnxcne npaxraxecxa He l1CCJIe.u;oBMac:&/I1/ . 
B .uaHHoH pa60Te MH B orrpe.u;~eHHoli Mepe Bocrro~eM STOT rrpo6e~. 

Ey.u;eT rrOCTpoeHO KanH6pOBOqHO-HHBapRaHTHOe eB~OBO .u;eHcTBHe ~ CHC
TeMil BSaHMo.u;eHcTBYIDmRX CKanffPHblX H Hea6~eBbIX BeKTopHbIX rro~eHo MH 
YBH.1UIM, 'lTO aa-aa HaJill-qw:{ B TeopIDI "wygnaMeHT~Hoti MaCCbI" M Ka

Jlli6pOBO'tllIbIe rrpeo6paSOBaHHR BeKTOpublX rrOJIeH: cymecTBeHHO BZ,I.J;ORSMeHHIOT
CH, npeBpamaaCb B CB0806pa3Hyro KOM6llHauHIO CTaH.u;apTHblX rrpeo6paSOBaHHH 
H npeoopaaoBaHHti, xapazrepaax .rr.rm: reopaa nona aa penre'nce , Ilocxenaee , 
O.u;HaKO, BOBce H8 HapyrnaeT 0(4) - HHBapHaHTHOCTn HOBOn cxeMbI. 

x) Ha OCHOBe COBpeM8HHbIX SKcrrep:''ilVIeHT~HblX .u;aHHbIX MOJKHO Sarono~Tb,
 
~TO M > 100 rsn,
 

XX)BTOpOll cnoco6 CBffSaH C ITpHMeH8Illi8M cTaH.u;apTHOro, HO ITHTHMepHOrO
 

." _npeoopaacsaxaa <l>ypn8o Iloarony BaJKHYIO pOJIn snecs IIP.Ho61>eTaeT KOH

~nryp~oHHoe rrceB.u;oeBKnnnOBO 5-rrpOCTpaHCTBO /1-4/.
 

'W~.otr f"t!'l'- ~A.- ••,,), ..,..:ll\uoI~11:1Iii ~"'''t.;D7.~ .. "".~~[.....~~;;.\ 
Of.\(t.t~!L~:~ . • :~.r:.\naoo~ 
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2. HMny~cHoe 4-rrpOCTpaHCTBO ~e CHTTepa, Ha oase KOToporo Mo~eT 

OUTb nocTpoeHa Harna rrO~eBaH MO~~, npe~CTaBllfleT coooH nOBepXHocTb 

~yno~ocTHoro 5-rHllepoo~0~a: 

b2. h'Z. 2. 2. 2. 2. 
IS - /1 - P2. - P-3 - t~ =;t1 . (2.1) 

B OTJllPllie OT /1-4/, Mlil oy~eM anecs HCnOJffi30BaTb JIlliIIb BepxHIOIo IIO~ 
(2.1), no~araR 

I~>M (2.2) 

8TO y~oBHe cy*aeT ~e-cHTTepoBcKoe rrpOCTpaHCTBO (2.1) ~o HMIIY~cHoro 

4-rrpOCTpaHCTBa JIooa-qeBcKoro. B MOCKOM npezrene ,Nt ~ Q:) nocnenaee ne

pexonar B 'IeTIIpeXMepHoe eBKJllilIoBo ?-rrpOCTPaHCTJO, B IWTOpOM (f1." 

!'2../P3.1jJ~) JIBJIlIIDTCJ1 ~eKapTOBhIM11, IWOp~HHaTaMH )• 

.uOnyCTHM reneps, -qTO B P -rrpOCTpaHCTBe JIooa-qeBclwro 38,UaHO He

xoe noze ep(P). IIo~BeprHeM ero mITerpa..JI:bHO~ neoopasoBa.mnO,:.fIl3JIH
IOU(eMYC.fl 4-aHaJIOro.M npeocpaaosaaaa lIIamrpoXX) /1 -I /: 

(2.3)j S(p,r"t) N?) dQp :; CP(", n.) J 

-i 

rns dQp=(it p;M2f 2d"p - mrsapaaaraaa Mapa zarerpapcsaaaa, a 

JI,Iij>O ..s (p" r, ft) lIMee'l' B~ 

Ps - Pii)-!- il"M
S(p,r,n) ={J~l ( M . (2.4) 

2. -2 ~ 
Ps-'=. (M +? )~ O~("<co" ~2=/l~+n~+ft:+n.:=1.. 

KOMllOHeHTI:l 4-BeICTopa n: y;n:OOHO napaMeTPJI[~OBaTb c~epH-qeCKHMH 

yrJIaMH Bi.' E\ H 83 

x)-- .
 
3;n;ecb H naaee eBI\JIR.1l:0BH 4-BeKTonH C I\oMIIOHeHTBMH (n ,fj , /) ,
 

F - . f{ 12. r314 ) oy~eM ocoaaaaars CHMBO~OM 15 . 
xx)B JilITepaType npeoopaaoaaaae (2.3) rarcse HasHBaIOT p'a3~0.lKeImeM no 

KorepeHTIillM COCTOJIHIDIM rpynmr ~e CHTTepa SO (1,4) 716/. 

2 

ni -= si.n.9i. ~Lvd}z. sin.9i 1L2. = COs 91.St.lt.9z Sm.{}2
) V) 

(2.• 5)fL3 = cos e2. smB-3.1 n., = cose!u 

o ~e1 <1.11) 0 < e 2 
1 

e.3 < Jr. 
Ey~eM C'IHTaTb ~aJIee, 'ITO COOTHorneHHe (2.3) onpe~e~eT no~e B 

-qeTl1peXMepHOM KOH<fu1ryJ)a.:IlliOHHOM npOCTpaHCTBe (K. n. ), conpasenaoa HM

rry~cHOMy 4-npOCTpaHCTBy JIooa-qeBcKoro. ITpH aTOM napaneepaa t: , 81..' 
f}z H B npH,IJ;aeTC.lI TOT ae Cl'I!hIC~, 'ITO 11: ccI>epH'IeClillM xcopnanaraa

3 
B -qeTl1peD~epHOM eB~OBOM npOCTPaHCTBe. ITpaaoMepHOCTb TaKOH T01IKR 

3peHRH nO~TBep~aroT c~e~OmHe CBOMCTBa ~a (2.4) /15/: 

1. .elm ~(p)r;n.)= _i_ e tpx - (2.6)
M ~a:> (21r)'2. ) X- = t-n. . 

0" 

2. (2.7a)Js"(p, r-,n)5(f,~:ii')dQp= ~~(;;I2. b(iL,K') 

("Y~OBHe opTOrOHa..JI:bHOCTR"), 

i

SS(P/r;i) ~ (p~ r;.'0dQ(r,n:)= (i+J>YM 2)28CP-i?) 
(2.70) 

("yMoBHe nOJIHOTH"), 

r~e HcnO~b30BaHH 0003Ha-qeHRH 

/(J..) =: ~ r(ir-M+lJ 
(2.8)- (iMt l{i~M) ) 

d2 ('In):: Ir-(t)J drd9.(il)) d2(fi:)= sin.2e3Sin92de3d82.d9j.(2. 9) 

, 2 

3. [- ~,Rt-r-2]5(A0n)=o~2.[Po;/ps:p)+ 3 ; ;p + 

( P) - . 
+ M2. 4 t? j5 (p,I',/ih-O p5 (PJ':,ii), p== fpJ. (2.10) 

3 
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[]p rrpe~CTaBnHeT COOOH OrrepaTOp ]annaca - Ee~TPaMH B KMITy~CHOM 
4-rrpOCTpaHCTBe ]OOaqeBCKOrO. B nnOCKOM rrpe~ene ~ ~ co H3 (2.11) 

H~O~ 

~p-z 

( '0 )2.
 Lp:t.-r'2.8 =' - e (2. II) 
~p . 

4. zM (M - po)sCp,r;rl) = [-(2M)2Sk2.(~M ;,.:) - (2.12) 

~ a 
_ 3L sh (i.. L) + MLlai~ eM ar-J '5 (t/f)n.' =0 _'5 (fir;,!-) 

t: M ~~ "'(rM-~/2) / ""It '", 
rne Li (n.) - oneparop JIarr.n:aca - EeJIDTpaME: aa 4-cQ.)epe fi2. = I • 
Ilpa M ~oo ypasseaae. (2.12) rrpmrnMaeT san 

-2. e ir-(pi) _ [.L 2(r-3~) 11 (i)j8 it{pii.) 
- p -,.-3?Jr?J~ + 1"'2. • (2.13) 

CJIe~OBaT8JIlJHO' rrpnMeIDlTeJThHO 1i..<lJyH~M, 3a,IJ;a.HHbIM B K.II. , ,IUllMJepeH

lUIa.JIDHO-pasHOCTHllH oneparop 0 ~n. MOJKHO paCCMaTPlIBaTb KaK aRMOr 

eB~OBa JIalIJIaCMaHa, 3arrRCaHHOrO B qeTupeXMepHHX cQ.)epnqeCKaX KOOp

~aTax U 1.== I, 11, 2. =B3 , 1[3 =.: !J2. , "Zt /t == ()1. • 3a

MeTHM, 'ITO ecza Oll CT~apTHYID eBlt7lli,I(OBY KaJIHOpOBOllliYlO reopzn IIOJIH: 

MIl pelIIRJIH q>opMyJllIpOBaT:& HMeHHO B U - xoopnaaarax, a He B IlpHBWIHllX 

~eKapTOBUX xoopnaaarax ( XL" oX 2.. , X.3 , X.It ), TO HaM 

IlpHillnOClJ 6u BB8CTH B paCCMOTPeHH8 C~PHq8CKH8 KOMnOHeHTU BeKTopHoro 

nOM ( A1'" Ae;» A (}, A IJ ) H T8H30pa HanpmKeHHOC
.. 3 2. d. 

TaM: ( J='B~'" , rlJz r: ' Y 8., 82. H T. rr, l . ECJm YCJIOBnTlJCJI o603Ha

'laTlJ cQ?epHqeCKHe KOMlIOHeHTU rpeqecKHMH ~eKCaMH, a ~eKapTOBU - ~THH

CKKMR, TO, OqeB~O, 

-:l)J. -:>.P vA = ~ A 'J: = ~:F. ~x (2.14) 
J< »u J( ;u-} Kf. »« K. /#)1 oU l J 

r~e axJYaul<- MaTpnu;a npeoopasoaaaaa B eBl\JIH,UOBOM 4-rrpOCTPaHCTBe OT 

~eKapTOBOn CHCT8MU Koop~aT K CQ?ePHqeCKO~, olIpe~eJIH:eMaH HS COOTHome

HIDI X)t= t-n-" (1L.fl - e,IUlHHlIHlrlt BeK~op (2.5». 

B ,ItaJIDHefurreM 0YlIYT IIOJIeSHH BeJIlil'lHHU ge =(9"':, 9. J~ ) 9, ) , KOTO
pse BU'lHCJIfIlOTCJI rro <!X>PMyJIaM B3 82 (}t, 

4 

3e 8Kf=Z ouK 
OU~ 

/"'2. .JL=1. aXfl aXft 
(2.15) 

3. lIycTlJ <fa-(/') , Q = 1,2, •• • N, - Ha60p HeapMHTOBUX CKa-

JIlIPHUX IIOJIeH C O.lUlliaKOBO~ MaCCO' f~.A1 , ?a,D;aHHuH ~ P -npoor
3paHCTBe ]o6aqeBCKoro. COrJIaCH0 COOTB~TCTBYIDmHfi eMY WyH~OHM
 

,ItefipTBRff S[ <p ] HMeeT Bn,n;
 

SCcf>J = SdS2 epq.*(p) 2M (Ps-MCJJSj'-) «t» = 
f 

= SdQp ¢:(f)[2M(f}.-/V[)+'tI12.SiJl~] i {f)J (3.I) 

z7 I} == -YM2+ j;"2' COs 11 = i 1. _ m •
,-) ./ . ;t1~ 

llOHCHHM, 'ITO HCIIO~30BaHHe B (3.1) B KaqeCTBe BORHOBOrO onepaTo

pa ~8JlteHIDI 2M(Ps - l1e0-Ji) CBff3aHO C cymecTBOBaIDIeM TOH,D;eCTBa 

p2.-t m2.= P;_(I12._/ll2.)= 2M(Ps--' ftt 1lO0 ) Ps +-MeoSji 
2M . 

TaKHM 06pasOM, nporrararop CKa..Jm:pHoB qaCTHUli, IIO,IJ;06HO GTa.H;ZJ;~PTHQ~ 

rrporrar'aropy, HMeeT IIOJI1OC aa ~CCOBO~ rrOBepXHOCTIi p/-P-t2.-p;-f3~ hl ~ 
lIepeqH~ CBO~CTBa ~enCTBRH (3.1): 

1) ()Lq>]~o,
 
2) 0(4) - mmapRaHTHOCTb,
 

3) rJI06am,HaH 'lJ(#) - RJWapHaHTHOCTb, 

4) npa M~, dQ WHIUmOHBJI $[1'] connanaar C eB~O:EJHM 
.n;eficTBReM lI,JIfi ;11 - II.7JeTa c~!plX rrOJIeH MaCCU Ill. 

HCIIOJI:bSysI npeocpasoaaaas Illatmpo (2.3), rrepeH.n;eM B (3.1) K KOH

WHryp8.UHOHHOMy npencranneaan, C yqeToM (2.7a) Ii (2.12) 6y,I{eM HMeTlJ 

S[<f>] -JdS2 (r;n) <t*(t;n)[- 0r;n.+ LjM2.sitL~] ¢o.(lin.}-. 
(3.2) 

5 



KaK rrOKa3aHO B npano~eHRH I, Ha oripe~e~eHHoM KHacce ~KnH~ 
STOMy g)yHItUROHarry MOJitHO rrpz,n;aT:b aaao HeoTpml;aTeJThHylO epopMy 

-1-00 r ~ 2/ f' (2) /2./ i (3" _~/2 
S[1']= .:Jdr-J dQ(ii)LtT / r-~,,)7 2Sit(ZM O";j<R..(t;ti'1 + 

-.00 i 

2. 3 ~ ;, 

r ~ j 2M ~r- i2. / (3)/2 I "j(3.3)
+Jr-(~)J2~ 98 , e 1.1o.-(t;'ii) +/t 2/ 'IM2.sitL2J1- <R(r;n)/

IJ=1 J a~ Z 

(Be~"l.JIDlli !J e . orrpeneneas B (2.15). 
J 

4. Terrepa, OTrrpa.:BJIIDIC:b OT (3.3), nocrpozx rlJyHKWlOHaJI ~eRcTBIDI 

~~ ~aHHoro c~Horo MY~T~eTa, HHBapHaHTHHR OTHocHTe~Ho\~OKaH:b
HW{ S2!(N) -npeoopasoaaaaz: 

1(I;ii) = 7!(0 h) <jJ(t;Il): 
(4. I) 

COOTBeTCTB~ee RanH6pOBOqHOe'BeRTopHoe rro~e HaM rrp~eTCH OrrR
CHBaT:b Pa.ztRaJIDHOH R yr~OBl:mm ROMIIOHeHTaMR AI" (r;71.) , Ao (I/"l) , 

A82 (r;n...), As:! (~ii) (CM. KOHeIJ; paaneaa 2). CtmTaJI tTlI nona 
SpMKTOBbIMH, nO~OJmM, 'tITO 3aROH IDC ~6pOBOqHOrO rrpeoopasoaaaaa, OT

BelffiIOlIUI~ (4.1) t RMeeT BIr.n 

- ~ A; (r;"h-) i ~~ - ~ AI"(~ii) -1 . e == 1!(f"-2J\1)fl.; e 1J(;+~M)l),(4.2) 

Ae: (r;"it):= 1)lr;ii)(A9ir,~2- j 1a.)1J(r;n). 
(4.3) 

B .THX ~aJIleImHX A,.:=.A: T6 As,,=-:T6• • rne 
T6 ::. ~ (g = :1." .....#2-.1.) - o6pa3yID~e aJII'e6pH JI1I rpynns ~1J(#) , 

If((jli.)=exp(io~t(l'{r;,i.)), !J - KaJlli6pOBOqHaJI KOHCTaHTa COO"" 

6 

3R. Tpynnoaoa xapaxrep npeocpaaosaaaa (4.2), (4.3) O'tIeBR,1l;eH. HCHO 

TaIOKe, 'tITO A /= A1+ A / - A / + 
,..., ,...' Bx - I}K • 

llpeo6pa30BaHHe (4.2) HaITOMaHaeT saKoH rrpeo6pa30BaHRff ~6POBO~
HHX BeKTopHHX no~e~.B TeopHH rrOM Ha pemeTKe. B ~OCROM rrpe~~e 

;\1 ~ 00 OHO rrpmmMaeT TaKYJO 2Ke llJoPMY, RaK (4.3). 
B CJIl.JIY (4.1)-(4.3) KaJll:l6pOBOqHO-IDIBapRaHTHOe ~ei1:cTBIiIe wm pac

C~MlTplIBaeMOR CRCTeMH CKanapHHX no~eH M02KeT 6HT:b rro~eHo lI3 cBo6o~o
ro ~e':£1cTBRfI (3.3) C rrOMOIIl:bIO nO~CTa.HOBIW: 

(e~~fr-ep (r;i-t{e ±~l,.ep(t;7i~ -;. 
L a ;~+ s -)( +- J:.. ~ ~ 

--7 (e ± Z'1at-<p(r;, e'F M A,..(r;1l e: 2M~,. <f (fj'0) (4.4) 

l- ~ ~ + ~ As (t;n) =. !lJf) (tJ A) • 
oBJ( 7Hh: I< J< 

BBO,Itff ,I1.JJJI STore> aosoro g)yHKIJ;IWHaJIa oooaaaxenae S[chA] , 6y,n;eM 

RMll~ [ tA] ..]~ drJd2(;i)[/;~rh 1(e-~e ~ Ie. e~t?f,;~1f+ 
-0- • 

qAI L d j2. -saL..:.t - - 2. 3 2 2 
( 4.5)t ~ Ie 2M e2.MordJ ep·I+-lfli)/4M~in~/~ I

1rW~2 ~ ~ 2. 

naHHHa ~oHan, RaK IiI ~enCTBRe (3.3),HeOTPHIJ;aTe~eH, 0(4) 
aasapzaaroa, a B ~OCKOM npeneze M~ ex> cosnanaer C eBK.Jm;J;OBHM 
~e~cTBaeM MaCCHBHOro cKanHpHoro rro~, B3aRMO~eHcTBymmero C BHeillHHM 
rro~eM HEra - ~ca. 

5. 3a,n;a'tIe:ii aroro Pa3~~ HBJIlIeTCH nocrpoeaae ~eticTBan ,,ItJIJI Ka

~6pOBo~oro BeKTopHoro rro~, R3anlIpoBaHHOrO OT MaTepaaJIDHHX no~eH. 

HaqHeM C acezeaa CJIytIaJI, KaK oonee rrpocroro, HeTpy,n;Ho y6e~T:bCJI, 'tITO 
WYmt:u;HOHM x) 

+-06 

SeA] = ~fl;~h)12SdQ(ii)jK~f Jt/t;/tt:fKl(r,il)j (5.!) 

x) HHTerpM no ~ B (5. I) CJIe,nyeT nOHRMaT:b B CMHCJIe raaaaoro aaasa-

HM. 
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http:1!(f"-2J\1)fl.;e


I
 
(, 2) 

r~e RCnO~30BaHH 0603Ha~eHRff . -~ AI'Jr;ii) e~ A,,{0ii )~ t' (r;ii) =. ..4- eM ~~ [ . ()e +
:J. Ir:/L-/= e*fr.1A ((';i)+ifv1e~lr(eM-IF-1.)AI\ (r;n.) .'"' ~ oe

K
BKI \ j I ~eK r I \ I eJl'-.J 

3~ -0 ~)- ZM~ () -"3 - (5.2Ie s. (/iii) = e (....,.e A9·(fj lt) - ?or.. A9 (1j1L)
K (f U I< d o~ I< ) 

06~~aeT BceMR Tpe6yeMHMR CBOMCTBaMH. 8Ta BenM~a HeoTpHUaT&nDHa, 
0(4) - HHBapRaHTHa R He MeHHeTCH llpH a664eBHX KanH6pOBO~HX rrpe06
paaOBaHRHX (4.2)-(4.3):

A:(lin.) =: A,., (0 i) + 2M i sh(:iM ~) to (t;n-) } 

(5.3)A8/ (r;n.) = Ai} (/in.) - ~ w{r;hJ. 
~ ~ ~BK 

KpOMe roro , B npenene M~ 00 Be~'till:m.r (5.2) COBn~a.IOT 0'0 cCIJe
pR~eCKRMR KOMllOHeHTaMH MaKCBe~OBa TeH30pa H~eHHocTeH B eB~O
BOM 4-UPOCTpaHCTBe, a g)yHKIJ;aOHaJI (5.1) - C eB~OBHM MaKCBeJIJIOBID4 
~e.ttcTBReM. 

HaxoHeu, nepexo~ K RMny~CHOMY rrpOCTpaHCTBy ]06a~eBcKoro C 
nOMOIIU>R> 06panteHIDI npecopaaoaaaaa (2.3), ~eHcTBRe (5. I) Momo 3a
mICaTD B BR,Ite, aHa.7IOrH~OM (3. I) npa jt = 0 : 

"'-J ~ .......
 

SEA] = ~ ScAQp Aya» (2M (Ps--M)) Ay{p)J 
(5.4) 

,..., 
rne AV (p) - ~eKapTOBl:l KOMIIOHeHTI:l ~6POBOlJHO-IDIBapI:IaHTHOrO BeK
TopHoro nOM, nOCTpoeHHoro H3 Hcxo~oro a6eJIeBa nOM (CM. IlpMOJKeHHe 
2). 

~eKBaTHl:lM 0606meH~eM (5.1) Ha Hea6eJIeB cnyqali HBJIHeTCH ~K
Iij'IOHaJI +-00 ~ A ( -)

i Cc:lr J S ( M r r;1l.S[A] = g-J Ir({h)l~ of2(;i.) p 81<~t e X 
-00 (5.5) 

+ - ~ Ar (fiii:) " 
X YKf (0"-) e. ~e (0h} . 

3~eCD ~e (lin,) - ClPepR~eCKHe KOMIIOHeHTl:l TeH30pa aarrpaseaaocrea 
HHra - Mw1JIca 

1 '- ~Af.,(t:ii) . .3-AI(r;~) • ~l 
+i3 ( e 'A8I"'+2'M,ti)e~ - A9r-;-M'ti~J/5.6) 

-~A,..(~+ ~)h.~) ~ ~ ~ .3A ( i;;\
~ (t;ii)= e 1 e2M-a~[(j) 1)] eM r f"+MllLj 

91(g i~ f)~ g . ,( 5.7)ee 

rrO~~llliffi(J!.lllJ.eCfl c.ne,IJyI<IIteMY 3aK0HY KaJIH6pOBOlJHOrO npeoopaaosaaaa: 

s;(r;"i) = 1J(N2~) it) J;/t;Ii)lJ -rr-o/-2~' n). (5.8) 

~KUROHaJ.[ (5.5) oozanaer TeM£[ ae CBOHCTBaMa, lITO R a6eJIeBO 
~eiicTBHe (5.1). IIpH M~ 0:> OH IIepeXO~T B eBR.JIH.nOBO ~e.ttcTBRe 

aeaoeaeasx KaJIR6pOBOqHllX nOJIett C rpyrrrrOH cRMMeTpo S if ( AI) , a 
Be.mrnnIl:l (5.6) R(5. 7) rrpeapamanrca B 061:llffibIe ClPePH~eCKKe KOMIlOHeH
TI:l Hea6eJIeBa TeH30pa H~eHHocTeA. 

TenepD MU MoxeM npe~CTaBRTD no~oe ~eHcTBHe Hamea MO~eJIR KaK 

cYMMY' ~BYX KaJIR6pOBOqHO- R 0(4) - KHBapRaHTHl:lX ~oHanoB (4.5) 
H (5.5); 

Sbt [1>/ A]= S[ep~A] +S rA] , (5.9) 

H aanepmarr, ee 06Il{ee onacaaae , KoHlq>eTHl:le rrpHMeHeHIDI 3TO.tt cxeMl:l 6y
)JyT paCCMOTPeHl:l B OT~eJII,HOa pacore , 

ABTOpl:l BHpaJlt8lOT RCKpeHHIDR> 6JIaro~apHOCTD A.n. JIOHKOBY, P.M. H6a
~oBy,.P.M. KamaeBy, P.M. MHP-KaCllMO~y I:I B.M. CaBPHHY aa.noJIesHl:le 06'11 cYJK,IteHWl. 

Jl 
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I
S [~] HarrOMRHaeT WyHIW;HOHaJI ~e:f:icTBR.ffB TeopHH IIOJIH Ha peweT-

IIpWIoxelille I Re. naJIee ero MOJKHO rrpeodpasoBa1:O'K B~ 

~ ~OKa3aTe~CTBa rrpe~cTaBXeHRff (3.3) pacrrpocTpaHHM orrpe~ane

HRe (2.3) IIOJIeH ¢o.. o:ii) sa Bee BemeCTBeHHHe 3Ha'!.IeIDlfI rrapaaerpa S'[¢]:' rd4p_ , L ~o..(JS>~M(tvl'-Ps)~4M2Sli2;'\ tcp)
I R paCCMOTpRM cIJyH1tWffi, xoropse y:n;OBJIeTBOpJIIOT CJIe.ztYIOIIUiM yCJIOBIDIM: J(i _ p'1/M2)2. \ zJ.) (4) 

.I) HBJIRlOTCH MepOMOp;pHhllVIH: IIO nepeaeaaoa ~-F rv+iS' ,
 
2): aHamITR'!.IeCltiIWI B IIOJIoc-e J1m.:t1 ~ i//V\ , . ¢e1P)
B KOTOpOM IIOJill n ¢J.fJsa.n;alru. aa IIOBepXHOcTH 4-MepHoH 'cwephI 
3)' ITpH. dOJI:OIIIHX } ~ I HMeIOT CTelIeH:O pOCTa He mane, '!.IeM ~ : 

I~I 2.+-0)-1- h 2 b2. h'2.. '2. h2. M2."( ,r~e S > o , r-1 + t:« + I a +P~ +r:S = 
Ha STOM ;KJIacce cfJy1iltIJ;Hit @rHIW;HOHaJI (3.2) MOJKHO rrpe~CTaBHT:O B 

H caaaans C t(e,n.) . H ¢Ov(f,li) COOTHOWeHRfIMH 
nzne ,,~r(~~fv1 +f)r(-i~M+ l) 

.-Y/S[ep] =JdQOi)jd~ ' X 
, ¢~(f) =JdQ(e)z) 5(t ,fiji) epa-(e,IL) / (5) 

c I 
X 1 ¢a.r~h)(- Or;Fi + '1M 2 siJI.

24) ¢,,-(~J9 ) (1) I 
¢~(p) = JdQ(efi) \~/ (eJn.;i» ¢o.-(eln). (6)rne C - 3aMKHyTotit KOHTyp, co~epJKa.IIUf:ti lJ:YI'Y oecaoaesao 60JILlllOrO pa- ·1 

.IrHYca B BepXHe:f:i (HJm IillJKHeH) IIOJIyIIJIOCKOCTH :i!:. IIo~3Y.ffc:o STHM 

rrpe~CTa.BJIeHHeM H ~e~pMHpYJI KOHTYP C B IIOJIoce /5"' /~ If / M , He IIoCJIe~e rrpe~CTaBJIHIOT aaanor zarerpana {Dyp:oe (2.3) ~ cJIy'lJaff 
TPY.ltHO IIO.ny-qHT:O rI>opMYJIY (3.3). CwepHlJeCKOrO IDJIIIy~cHoro rrpOCTPaHCTBa, a oaaaoaae clJyHKJJ;ID! RM,eIOT BH,I:t 

llHTepecHo OTMeTHT:O, '!.ITO SJI6MeHT od'beMa. d 52 (r;"h) IDJIeeT npoc-
THe IIOJIlOca IIO ~ 11: IIOSTOMY naer BKJIa.n; B (I) sana 

~ I(e i. p-) = ~ (PS -I- iph.~ eM ;(~ n. b\ ;::: _1(ps +if~\,-3 - eM 
~ J I ~y. .M J) U I Jr~ ~Jfl' 11 /
 

S'[¢] == JdQ(l)i) ~afe/i)(-OeJi- 4M2SiJt~) o/afei.).
 (2) 

CrrpaBe~BOCT:O (4) CJI6,I4yeT HS coorrroneaaf aaaxaaa ~:oe aa 4-MepHo:f:i 

cwepe /17/. 
B STOM BHPaEeHHH 

IIpuoJK6ID!e 2 

ep(eli) = q;{~/h.) ~(lJn.)= 1J ~/ii) \:3 _ Orrpe~eJIHM olIepaTopnr • . 
~ Ld toiZ:.=i(e+-2~)' 

- K ~
~=l.{1+2M)) eM-g~~ ../ 

h - ~( -)(-_ D~n. Mfi- eM~)~+ 08K{v.-\J.~eMOI"'".- . - B _" (eM+~)(tM+2)! r,.. - '£l~ft ~)fl. ~+ v 'l o.x.A- In.) L,OfJ (I)
KCHMBOJI Jd~£Ih.) OSHalJaeT .f!S?(n.) tM=0 M3 \1 2 ~M) ~ ' . J 

a oneparop 0 e, i aHaJIOrHlJeH 0 r, n.. H BHrJIH,IUlT TaR: .9 == 1"-. i-/2M , ,1J,JliI xcropsx oaaacase WyHKIJ,IDI 5CfJt;i) HB-

JIffIDTCH C06CTBeHHHMH: 'i-- 2( L(" '0 )~2 6""2. (-( 7J)
Deli:=l (2M) SIl zMoey + 2etvf +.~ sh.. M~e +- .A

( 3) Pj{5 (pJ !'jh.) =~gCp/r;It)) 
2 ~ a J; 

2M L1(ii) eM~ Ii BBe~eM CJIe,ItyJDlIUie IIOM:+ (lM+i)(ZlM+3) 

II
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.	- _ ~ 0('"' _ r"J'I- 3!- (.,t~A 2. . () 
Ar-(r;IL)-O:x)<U>'1l t-M clL(:zm,..)A/r;IL) 

.	 ~ 0 . ~ 
_	 L . i M?i" 1. slit2g silt e. 
21"M (1'101-1.) s· 2.9 s· ~ e 'dEl ~ & :2 90 Ao(r;~ + (2)

.2.	 Lft 3 l1t 2. KKK 

(.,0	 jl. 

+	 ;~;l9' Ii) eM7)1" Ae,Jr; ii)) 
~ . 

D(r;il) = 2.[ ; (* ci&~~,..) - il'M Sht~ ;,..))A,..(r;Ii) + (3) 

. i 

~ "0 
M i eM~r d ( . '2. f) A· I, If\~•+ . 1) . 28 . 8 Ae Sut 8h ~ot 2.Je 9.....t; '1-)) 

2. SIlL 3 S(Jl 2 _ U I< I<. J(. 

Tor.n:a wypoa-06pas nOM A (r,n.) MOJKHO rrpe.n:CTaBHTo B BH,IJ;er
 
A(E) = A (0)+ if;t D (p) .
 

'ft-	 r )U-' 2M(Ps - M) (4) 

IIpH e.6aJIeBHX RaJm6pOBO'tlHHX rrpeoopaaonaaaax A,.... II A(}K 9TH Be-

Jill'tIHHH HSMaHfIIOTClI CJIe,IJ;yKlIlHM 06pasOM: 

/ _	 AA,. (r, ft) = A;t (t; iL) - i/JjJ.. tv (r,lL)	 ( 5) I 

.D/ ('In.) = DCf/ii) - Ei _LJJ (1/"iL)	 ( 6) r.n. .J 

r-

H A;t(~ n.) OKa3HBaeTClI RaJllt6POBO"tJHO-~apRaHTHHM. OHO razae y.n;OBJIST-

BOpHS'lI YCJIOBmD r· -i~ ~ / \ ox.}t
[~	 (e M7J1"_i(\("f"W+~7 7>,... (9;n.) + 

.f'.. ~ (7)
+ M () (Sin.?~ siltg!Z9 ~Xe (91n.~ 0 - A(r,ny==o.

silt'2.e SllL e
2 

'Jf)K eK K 1 1';1l]A
3 

.A. 10 t·
B IIJIOCKOM npeneze onspaTOphI P}l npSBP8lllaJOTClI B -:- -jA' COOT- \ 

aomeaaa (2) II- (3) npmmMaIOT Ban L '2l::t ~I

L	 AflA	 = 01l
K D = 

'OZ-fl ' 'jL 1l:r)t AK ) 
,....... 

a A,. CTaHOBRTClI nonsps'tlHO~ KOMll9HSHTOM .n:SKapTOBa nOJIH ~~. 
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KaA~weBcKHH B.r., $ypcaeB A.B. P2-88-940 
06 OAHOM o606~eHHH KanH6poBo4Horo npHH~Hna B o6nacTH 
BblCOKHX 3HeprHH 

nocTpoeHa MOAenb e~KnHAoBoH KanH6poBo4HOH TeopHH, onHC~BaD~aR cHcTeMy 
B3aHMoAeHcTBYD~HX cxanapuux H aexropaux nonea H ·OCHOBaHHaR Ha fionee o6~eH 

KOH~en~HH caMoro nonR B o6nacTH B~COKHX 3HeprHH. Kn~4eBaR ponb 3Aecb npHHaA
nexar HMnynbcHoMY 4-npoCTpaHCTBY Jlo6a4eBcKoro C paAHycoM KPHBH3Hbi M, npH4eM 
napaMeTp M TpaKTyeTcR KaK HOBaR $H3H4eCKaR nOCTORHHaR 1'~YHAaMeHTanbHaR Mac
ca'l/. B Ka4eCTBe npeofipaaoaaaaa $YPbe Hcnonb3yeTcR paanoxeuae no yHHTapHblM 
npeACTaBneHHRM r pynnu ABHlKeHHH p-rtpocrpaucr ee Jlo6a4eBcKoro. Ilocrie nepexona 
B cooTBeTcTBy~ee HOBoe KOH$Hrypa4HoHHoe npeAcTaBneHHe OCHOBH~e ypaBHeHHR 
TeopHH CTaHOBRTCR AH$$epeH~HanbHo-pa3HoCTHbIMH C waroM'-l 1M.B 3TOM npencr aene
HHH oripene.naorcn noxansuue KanH6pOB04Hbie npeofipaaoaauan MaTepHanbHblX H BeK
TOPH~X noneu. 113-3a HanH4HR B TeopHH "$YHAaMeHTanbHoH Maccbl i l M 3aKOH KanH6po
B04Horo npeo6pa30BaHHR BeKTOpHOrO nonR OKa3blBaeTCR cy~ecTBeHHo MOAH$H~HpoBaH

HblM H BblrnRAHT KaK KOM6HHa~HR creunapraux RHr-MHJlnCOBCKHX npeofipa aoaaaasi H 
KaIlH6poB04HbiX npeofipa aoaauaji , xaoaxrepaux AnR r eopaa eex'ropaor-o nons Ha pe
weTKe. RocneAHee, oAHaKo, He HapywaeT eBKnHAoBy O(4)-HHBapHaHTHoCTb MOAenH. 
B HH3K03HepreTH4eCKOM npH6nHlKeHHH 1M - 001 paCCMaTpHBaeMaR TeopHR 3KBHBaneHT
Ha cTaHAapTHoH. 

Pa60Ta BblnonHeHa B Jlafoparopaa TeOpeTH4eCKOH $H3HKH OI1RI1. 

IIpenpHHT 061>e,llHHeHlfOrO HHCTHTyTa ftAepHhIX HCCJ1eAOBaHHA• .lly6H8 1988 

nepeBOA r.r.CaHAYKoBCKO~ 

Kadyshevsky V.G., Fursaev D.V.	 P2-88-940 
On a	 General ization of the ~auge Principle at High Energies 

The model of the Eucl idean gauge theory is constructed for the system of 
interacting scalar and vector fields which is based on a general ised concept 
of the field itself in the region of high energies. The key role is played 
by the momentum Lobachevsky four-space with the curvature radius Mas a new 
physical constant ("fundamental mass"). As a Fourier transform we use the 
expansion over unitary representations of the group of motions of the Loba
chevsky p-space. Upon going to the corresponding new configurational repre
sentation the basic equations of the theory become differential-difference 
ones with the step -11M. In this representation, local gauge transformations 
of material and vector fields are defined. Due to the presence of the "fun
damental mass" M in the theory, the gauge transformation law of the vector 
field turns out to be essentially modified and is a combination of the stan
dard Yang-Mills transformations and gauge vector field transformations spe
cific of the theory on the lattice. However, the latter does not break the 
Euclidean 0(4) Invariance of the model. In the low-energy approximation 
(M ~ 00) this theory is equivalent to the standard one. 

The investigation has been performed at the Laboratory of Theoretical
 
Physics, JINR.
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