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B pa60TaX/ 1 - S/ ' ~3Y4anaCb B03MO*HOCTb nOCTpOeH~R ftOKanbHO~ . --l' 
KBaHTOBO~ íeOp~~ nona /KTn/, co.qep*á~e~ HOBbl~ YH~BepcanbHbl~ 

~ , MaCWTa6 B 06naCT~ BbICOK~X 3Heprt.1~ -' 4>YH.qaMeHianbHYIO Maccy M. 
Cornacuo /8~ B 3TOM nonxone noõoe none , H~3aB~C~MO OT ero TeH
30pHO~ pa3MepHOCT~, on~C~BaeTCR cBo6o.q~~M ypaBHeH~eM B nRT~ 

~3MepeHlIlRX 

, 2 '2a 2 S
{~ - M ]1/I(x,X ) o, /1/ax 52axJl axlJ. 

Ha3blBaeMblM 4>YH.qaMeHTaJ1bH~M ypaBHeH~eM /4>Y/. SCR ~1't4>opMa~~R 

{) KOHKpeTH~x CBo~cTBax'none~ ~ ~X B3a~Mo.qe~CTB1Il~ co.qep*1IlTCR 
B IlHa4anbHblx .qaHHbIX'" * 

1/1(%,0) == \ú(ll:)p 

/2/ 
-1 a~(I,O) == X(x}, 

Max S 

npeACTaBnRIO~~X co6o~ 3KCTpeMan~ HeKOToporo '4>YHK~~oHana .qe~cT- ' 
B~A 

S == !L(t/J(x), X(x)]d
4 

x , /3/ 

CTaH.qapTHO~ KTn OTBe4aeT 06naCTb Man~x 3Hepr~~-~MnynbcoB, 

at/J
r.qe \-1« Mt/J • np~ 3TOM noõoe peureaae 4>Y /1 / np~ti1llMaeT YH~-

ax"" /8/. v 

sepcanbHbI~ B~.q 

llllz55 /4/I/I(x, x ) = e I/I(x). 

'''I, 

*KoppeKTHocTb paCCMaTPHBaeM~H '3aAaQH KomH o6c~aeTcH B 
/8/ 

f)botj\l>~"U";-"lI~ \ 
Qll<elt~i.-Al t:!(.t: ~~aOR1.mJu:J 
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CneAoBaTenbHo~ B HyneBoM np~6n~meH~~ no 1r Henb3~ npeACTaB~Tb B B~Ae CYMM~ ABYX narpaHm~aHqB, 3aB~C~I1lKX 

TonbKO OT neB~X ~ npaB~X none~ COOTBeTcTBeHHO. 3TO 06CT~~Tenb
t/J( x) ~ X ( x ) , CTBO 3aTPYAH~eT np~Moe o60611leHKe MOAen~ 3~eKTpocna6~x B3a~

MOAe~CTB~~ CanaMa-Ba~H6epra-rn3woy B Ayxe r~nOTe3~ o $YHAa~eH
~ Ae~cTB~e /3/ CTaHOB~TC~ $YHK~~OHanOM OAHO~ noneBO~ nepeMeH

/5/ 

TanbHO~ Macce, ~60 'B AaHHO~ MOAe'.ri~ K~panbHble et>epM~OHHb'e nona 
HO~ t/J( X). B cneAYlOl1leM np~6nJ4meH~~ OKa3bIBaeTC~ /9/ t/JL.R HaAen~IOTC~ pa3H~M~ TpaHC$opMaU~OHH~M~ CBO~CTBaM~ OTHOCK

f n' r ensuo rpynnu BHYTpeHHe~ C~MMeTpK~ SUL(2 ) s D(l) • MomHb nperi
t/J(x),= X(:I:) - ~--t/J(x). /6/ nonom~Tb, 4TO CTaHAapTHoe pa3nomeH~e cn~HopHoro non~ Ha K~

2M 2 ·i 1\ 
panbH~e KOMnOHeHT~ 

Ecn~ ~CKaTb peureuae $Y /1/ B B~Ae nRT~MepHbIX nnocxux aona ,~ r 5 1 5
 

ip xL
 t/J = t/JL + t/J R = =...:±Lt/J +.=..:::..Y- t/J / 11/ 
L 2 2 

e / L = O, 1 ,2,3,5/, TO Mbl np~AeM K xapaKTep~CT~4eCKOMY 
AonmHO 6~Tb MOA~et>~~~pOBaHO B 06nacTK 3Hepr~~, rAe ponb M CTa

ypaBHeH~1O 

HOBKTC~ CYl1leCTBeHHO~. TorAa BMeCTO r 5 Heo6xOA~MO BBeCT~ HOB~~ 
2 2 2 2 2 2 onepaTOp K~panbHocT~ X aAeKBaTH~~ nflT~MepHO~ 'TpaKToBKe cn~Po ~ P 1 - P 2 -' P3 - P '5 = - M \ /7/ 

HopHoro non~, OCHOBaHH~~ Ha $Y /1/. 
C 3TO~ 4enblO npeACTaB~M /1/ B B~AeC reOMeTp~4eCKO~ T04K~ 3peH~~ 3Ta nOBepxHocTb on~C~BaeT ~M

nyns caoe ~-npOCTpaKCTBO noc TO~HHO~ Kp~B~3Hbl. TaK~M 06pa30M, .' a L a K 5(-;-:-r;-r +M)(-;:y-·r -M)t/J(x,x) = o, /12/
pa3B~BaeMbl~ aapaa-rr KTn c $YHAaMeHTanbHO~ Macco~ np~MblKaeT . ax ax 

K ... 5 
r ne r = (rO, F,,f ) - nar s ~X~ MaTp~4, YAOBneTBOp~IOI1l~X aHT~

K Teop~~M non~, oCHOBaHH~M Ha KOH~en~~~ He3BKn~AoBa ~MnynbcHo

ro npOCTpaHCTBa/ 10 - 15 / . B 4acTHocT~, YH~BepcanbHa~ aC~MnToT~Ka 
KOMMYTa~~OHH~M COOTHoweH~~M/4/ COOTBeTcTByeT cornaweH~1O o TOM, 4TO nnOCKoe ~MnynbcHoe 

4-npOCTpaHCTBO M~HKOBCKoro, ~cnonb3yeMoe B annapaTe 06b14HO~ 
Il 5" MKTn, npenc r asnaer coõoü oxpec r aocr s T04K~ P = O, P = Ha no-

BepXHOCT~ /7/. lr K, r L I = 2g KL ; K, L = 0,11.,2,3 • 5. 
PaccMoTp~M Tenepb cBo6oAHoe 6e3MaCCOBoe cn~HopHoe none. 

B 3TOM cnY4ae COOTHoweH~~ /4/-/5/ ~Bn~IOTC~ T04H~M~~8/ : 00 H. 22 33 55 /13/ 
- g = g = g = g = g =-1; g KL= o npH K ~ L.5 iMx 6 

t/J ( x , x ) = e t/J( x ) , 

À 5 o 1/8/ 
Hcnonb3Y~ c raanapr aue MaTp~~bl r "/ À = 0,.1,2, 3/ ~ r = (1 'o ),t/J(x, O) = t/J(x) = x(;), 
nonom~M 

À À 5 . 5
np~4eM r = y r = Iy /1~/ 

a p.
i "':'- r t/J (x) = o. /9/ 

04eB~AHO,ax p. 

OAHaKO~ B OTn~4~e OT 06~4HO~ Teop~~, COOTBeTCTBYIOI1l~~ nar (r L)+ = Y° r L r o ( L = (), 1 , 2 , 3 •5 ) . /15/
paHm~aH L[ t/J(x J. x(x)] /CM/ 4•8/ / np~ nepexone 'K r,Jon~M c.,onpe
AeneHHO~ K~panbHoCTb~, T.e. c onpeAeheHH~M~ co6CTBeHH~M~ 3Ha

Aanee BBeAeM B paCCMOTpeH~e n~T~MepHble cn~HopHble nona
4eH~~M~ MaTp~~~ y~ 

5 a
t/J
L 

= ~~ y5 t/J(x) , 1 - L_t/J iM - i---- r L 

5) ax Lt/J R -2 
/10/ t/J(L) (x,x ---, t/J(x.x 5 

)~ /16a/ 
1+ r 5 X _l-r~ 2iM 

XL=-2- X ( x ) , ' R - -~2-X, 

2 3 

http:MOAe'.ri


t/J 5 iM + i a r L TaK~M 06pa30M, nRT~MepH~e cn~HopH~e nOIlR ~L) (x, x 5 )
5(R)(X,X i , axL Y, (x ,x ) ~ ~R)(x,x5)- nOAxoAR~~e KaHA~AaT~ Ha pODb K~paIlbH~X nOIle~/166/21M B HaweM <t>opMaIl~3Me. ~CHO, 4TÓ BBeAeHH~e B /16a,6/ A~<t><t>epeH

~~aIlbH~e B~pa>KeH~R 
~ 06cYA~M ~X CBO~CrBa. BO-nepB~x, 04eB~AHo, 4TO 'l 

. a .
5 5 iM-i~-rL "iM + l~rLr/J (L ) (X" x ) + r/J (R )( x, X5) = r/J (x, x ). /17/ 

ax L dXL 
5 5 f;,' --- - "(L)' - n(R) /22/

Bo- BTOPbIX, Ka>KAOe /113 noneü r/J(L) (x , x )~ r/J (R) (X, x ) YAOBIleTBOpR- ~I 21M 2iM 
I,eT, B C~IlY /12/, ypaBHeH~~ A~paKOBCKOrO T~na B 5-npocTpaHcTBe: I, 

np~MeH~TeIlbHO K peweH~RM <t>y /1/ RBIlR~TCR npoeK~~oHH'bIM~ onepa1 a K (5) o /18a/(---r +1)1/1 X,X = t 
TopaM~:M àx K {L) 

2 2 
O. /23/(....L .~ r K _ 1 ) r/J. (x x 5) = o. /1 86/ n(L) = fi(L )' n(R) = fi(R)' fi(L )n (R) = "(R) fi (L )
 

M axK (R)'
 
B C~IlY /15/


OTC~Aa ~ ~3 /12/ cIleAyeT TaK>Ke, 4TO AaHHble nOIlR nOA4~HR~TCR 
<t>y /1/: o n+ o y o ntL ) yO = fi (R )' y (R) Y .fi(L) • /24/

2 2 

( a 2 5 a 2· 5 
0-~ 

5
- M )r/J(L/x,x ) = (o - -.-2 -M )r/J(R) (x,x ) = o. /19/


ax ax 5
 
nOIlaraR 

1 - x
B-TpeTb~X, np~ M... 00. KorAa HOBaR r eopaa AOIl>KHa nepexonur s fi(L) = ~ X not) = -2-'

2B 06~4HY~, ~MeeM, c Y4eTOM /4/: 

np~XOA~M K BblBOAY o TOM, 4TO oneparop
5 51 + Y5 

r/J(L /x, x~) _ elMX iMx .t. (x), 1 a L~)r/J(x) e 'f'L X=---.-f, /25/
LM ax

1 _ y5 lMx 5 /20/ c06CTBeHH~e 3Ha4eH~R KOTopori paBH~ !1, RBIlReTCR ~CKOM~M 06065 1M 
t/J(R)(X, x ) " e < 5 ( )r/J(x) =e t/lR(x). ~eH~eM MaTp~~~ K~paIlbHOCT~ Y Ha BC~ 06IlacTb 3Hepr~~, BKIl~4aR 

2 E ~ M. MQ)f(HO CKa3aTb TaK>Ke, 4TO cooTHoweH~fI-<l- y 5) r/J L (x) = o 
~ (1 + y5)«/JR (x) = o npeACTaBIlR~T c060~ BblpO>KAeHHble <t>OpMbl ypaa
HeH~~ AB~>KeH~R / 18a/ ~ /186/ B npenerie M-+ 00. 

B-4eTBepTbIX, B cB060AHOM CIlY4ae AIlR 6e3MaccoBoro nOIlR /cM./81, ECIl~ np~ noc rpoe aaa anexr pocnaõoã r eopjia BMeCTO 06bl4HblX
 
/9//
 

1
K~paIlbHblX nOIle~ r/J L rR (x) ~cnOIlb30BaTb HOB~e K~paIlbH~e nOIlR 

lMX5 iMx 
5 r/J(L) (R )(x), RBIlR~~ecR c06CTBeHHblM~ <t>YHK~~RM~ onepaTopa X, ~o 

r/J(L)(X,X 
5

) = e r/J(L)(X,O) = e r/JL(X) , /21a/ npeAéKa3aH~R nOIlY4eHHo~ cxeMbl np~ 3Hepr~RX E ~ M 6YAYT pesxo 
OTIl~4aTbCR OT npeAcKa3aH~~ cTaHAapTHo~ Teop~~. 

OrpaH~4~McR B AaIlbHe~weM paccMoTpeH~eM 3IleKTpocIla6~x B3a~iMX5 lMx s 
r/J(R) (x, x 6) = e t/I(R)(X,O) = e r/J R (x ) , MOAe~cTB~~ caMblX IlerK~X IlenTOHOB -e ~ ~. np~MeHRR MeToA~KY, 

'\ 
/216/ 

pa3B~TY~ B/4.8~ HeTpYAHo Ha~T~ cIleAy~~ee B~pa>KeH~e AIlR Ilar'v~. 

paH>K~aHa c eoõonaoro 6e3MaccoBoro cnaxopaoro nOIlR c/J. (x) = e, v :' e1-,_a_ yIJljJ (x, O) = i ~Ly p. ifJ (x, O) = O• ax·p. (L ) ax p. (R) /21B/ 
L = r/J( L )( x ) i ~ YJl r/J( L ) (J: ) + ;j(R )(x ) i ~ YP. r/J( R ) (x ).' . /26/ 

ax ax . 
4 5 



rne 
• ~ "	 " 1) , "J	 , 

r/J(L ) (§t ) = r/J(L ){X,'O} ,= tE!.. ,+ y5 }t/J( x ) -.t 2- y"Il t/J (x) +L(x(x) _t/J(X»~' 
, , 2 ,', 2M i axl1 I· 2 

5' .: /27/1 5 1 a 11 
t/JeR)(x) =tP(R) (x,O) =-,(1-y )t/J(x) +----y t/J(x) - L( Xex) -t/J(x»


2" 2M ax Il 2
 

/cM./2/, /14/, /16//. H3 /27/ BI-1AHO, 4TO tPeL)(x) 1-1 ~R)(x) 
npl-1 KOHe4HOM M, Bo06U4e r oaopa , He CBÚARTCR K ABYXKOMnOHeHTHblM 
Be~neBCKI-1M CnI-1HOpaM. , 

,lJ.a'nee cneayea npouenype , paapaõoraauoã B' cTaHAapT'Ho~MoAe-' 
nu: nOMeU4aeM e(L) 1-1 (v e \L)B 1-130TOn1-14eCKI-1~ AynneT, e(R) 1-1 (ve )no 
06bRBnReM ~30CI-1HrneTaMI-1, BBOAI-1M 1-130Ay6neT Xl-1rrCOBCKI-1X none~ 1-1, 
HaKOHe~, CTpOI-1M nOnHbltt SUL (2) ~ U(l) -I-1HBa'pl-1aHTHbl~ narpaH>Kl-1aH 
MOAen~, BKnI04alOU4l-1~ Kanl-16pOB04Hble 6030Hbl W, Z 1-1 y. B,a>KHO nOA
4epKHYTb 1 4TO "neaue" 1-1 "npaaue!' nona, /27/, xoropue Mbl noaaep
r aeM nOKanbHblM Kalll-16pOB04HblM npeo6pa30BaHHRM, RBnRIOTCR f1P01-13
BOnbH~MI-1 Ha4anbH~MI-1 AaHH~MI-1 AnR 5-MepH~x Al-1paKOBCKI-1X ypaBHeH~~ 

/18/. n03TOMY IKa3aHH~e npeo6pa30BaH~R He nepenYT~BalOT KOMno
HeHTbl l/J(L) (x, x ) ~ t/JeR) (x, x 5 ). 

narpaH>Kl-1aH 3neKTpocna60~ MOAenl-1 1 KOTOP~~ ÓKa3~BaeTCR B Ha
weM paCnOpR>KeHI-1I-1, $opManbHo 3aBI-1CI-1T OT AB~X A~paKOBCK~X none~ 

t/J(x) ~ X( x ) • OAHaKo MO>KHO noxaaar s , 4TO nepeMeHHYlO' X(x) B KO
He4HOM C4eTe MO>KHO ~CKnI04I-1Tb. B 4aCTHOCTI-1, c Y4eTOM /6/ B nep-

BOM np~6lll-1>KeHI-1I-1 no 1. Kl-1panbHble nona /27/ 3am1CblBalOTCR KêlK .	 M 

...,1 5 1 a li ' 
. t/J ) (x) - - (1 + Y ) t/J (x) - -2 --.. y t/J (x ) , 

eL 2	 M axfJ. 

/28/ 

tP(R)(X) ~ !_(1_ y5)t/J(x) + _1__ ~yp.tP(x). 
2	 . 2M ax ll 

BTop~e CllaraeM~e B COOTHOWeHI-1RX /28/ OTBeTCTBeHH~ 3a HOB~e 3$
$eKT~, .npeACKa3MBaeM~~ AaHHO~ MOAenblO B paCCMaTpl-1BaeMOM np~
6nl-1>KeHI-1I-1. OAI-1H 1-13 TaKI-1X 3$$eKTOB - nORBneHl-1e B3a~MOAe~CTBI-1~ 

npaB~X /B npe>KHeM CM~cne/ 3apR>KeHH~X 4aCTI-1~ c W~6030HaMM. 
3TI-1 B3aI-1MOAe~CTB~R OnI-1C~BaIOTCR 4neHaMI-1 BI-1Aa 

1	 g - fL +) V - - v' Ila' 

- 2M J2 ( 11 eR y Yv (W ( v e ) L + (v e ) L Yv rw ) ap. Y e no }, /2'9/ 

rne
 
5 1 +)'5
1 -	 y ee a	 - -2- (ve )L ~-ve 

6 

fi q 

Ir 
~ i 

B axcnepuaeurax Ha «onnaãaepe LEP, «oropue Ha4HYTCR B cne 

AYIOU4eM rOAY, npeACKa3aHI-1R Hawe~ 'MOAeI1~ MorYT ÕblTb conoc r aane


I, Hbl c onblTHblM~ AaHHbIM~, 4TO, no MeHbwei1 Mepe, n03Bon~T YCTaHO
.~ 
B~Tb H~>J<HIOIO rpaHI-1~Y AllR <PyHAaMeHTallbl-foi1 MaCCbl M.!\ 

B 60pHOBCKOM n0I-16D~>KeH~~ /29/ B~rllRA~T KaK nonpaBKa nopRA

~.
 me	 ) W±
xa - K CTaHAapTHOMY BSaI-1MOAei1cTBI-1IO e L 1-1 (v L C • EClll-1 BMeeM 

CTo jlleKTpoHa paccMaTp~BaTb t-KBapK, TO Bell~4~Ha npeACKa3~Bae


·1 Moro 3<p<peKTa c~nbHO B03paCTaeT.
 
"I AeTallbH~~ aHall~3 npeACKa3aH~i1 pa3B~BaeMO~ 3AeCb cxeM~ onl-1

caH~R 3lleKTpOClla6blX B3a~MOAe~CTB~~ np~MeH~TellbHO K B03MO>KHO
CTRM YCKop~Telle~ LEP, YHK ~ AP. 6YAeT AaH B oTAellbHo~ pa60Te.

li 
) 

,\ ABTOPbl aupaxan'r ~cKpeHHIOIO õnarona pHOCT b ,lJ.. M. 6apA~HY, H. H.60
rOllI060BY, 'A.,lJ..,lJ.OHKOBY, P.M.H6aAoBY, A.A.norYHoBY, P.M. M~p-Kacl-1
MOBY, r.B.M~~ellbMaxepy, 6.M.noHTeKopBo, M.n.4aBlle~wB~lll-1i 
~ ,lJ..B.W~pKOBY 3a nnOAOTBopH~e A~CKYCC~I-1 ..~
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PYKon~Cb nocTyn~J1a B ~3AaTenbcK~~ OT,qen 
28 ,qexa6pR 1987 rOAa. 
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Kagb~eB~KHH B.f., ~ypcaeB ~.B. P2-87-913 
O KHparrbH~X ~epMHOHHb~ nonHX 
rrpH B~COKHX SHeprHHX 

B TeopHH rrorra , conepxameã HOBblH YHHBepcanbHbIH napa
. MeTp - "~YHp;aMeHTarrbHYlO Maccy" M, Ha:ap;eHo .ap;eKBaTHoe pa3

nOJKeHHe J];HpaKOBCKHX norreü na KHparrbHbIe KOMnOHeHTbI. B 06

na-CTH BbICOKHX sHeprHH E Z M OHO pe3KO o-rrtaxae'rcx OT CTaH

5 5
l+y ~.J. 

nap-rnor-o pa3JlOJKeHHH t/J::: 7/J + o/R = ~ 0/ + 2 'fJ. HOBaH KOH
L

uern..J;HH· KHparrbHhIx ~epMHoHHbIX norreü MOJKeT 6bITb nOnOJKeHa 
B OCHOBY o606~eHHH MogeJlH 3JleKTpOCJla6bIX B3aHMOAeHCTBHH 
'CarraMa-BaHH6epra-fJlsIDoy B gyxe rHnOTe3~ o $YH~aMeHTarrbHoH 

Macce. 

Pa60Ta B~nonHeHa B naõopaTopHH TeOpeTHQeCKOH .~H3HKK 

OrnH1. 
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Adequate expansion of the Diraç fields over chiral com1 
ponents is found in the field theory with "fundamental 
mass", a new universal parameter. In the high energy re
gion E ~ M it differs essentially from the standard ex-

l+y~ l_ y 5 • 
pansion I/J::::l!/JL + '/IR = 2-!/J +"""2-!/J. The new concept of chi

ral fermion fields can be used in generalising the elec
troweak Salam-Weinberg-Glashow model along the lines of 
the fundamental mass theory. 
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of Theoretical Physics, JINR. 
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