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B nocneAHee epeM~ ace 6onbwy~ nonyn~PHOCTb np~o6peTaeT 
ypaeHeH~e A~PaKa - K3nepa 11· 91 , HC4epn~ea~~a~ $H3~4ecKa~ ~HTep
npeTa~~~ KOTOporo, HeCOMHeHHO, 6yAeT ~MeTb Ba~HOe 3Ha4eH~e. 
B TeKy~eH n~TepaType 3To ypaeHeH~e o6cy~AaeTc~ a ce~a~ c reo
MeTp~4eCKOH MOAeflb~ OOKOneH~H /l0· 1S/ ~ OO~CaH~eM KBapKOB B paM
KaX peweTo4HOH $opMyn~poeK~ KXA 114- 171 , 4To ocHoeaHo Ha ero 
peAYK~~H K ypaeHeH~~ A~paKa. Apyra~ eoaMo~Ha~ ~HTepnpeTa~~~ 
npeAno~eHa paHee a151 • B HacTo~~eH pa6oTe M~ eocnpo~aeen~ 
cTpyKTYPY ypaeHeH~H A~paKa - K3nepa ~ A~PaKa, ~cnonbay~ TOnb
Ko onpeAen~~~~e cooTHoweH~~ anre6p~ Kn~$$OPAa. npoeeAeHHoe pac
cMoTpeH~e on~paeTC~ Ha anre6pa~~eCKY~ KOHCTPYK~~~. ~3 KOTOPOH 
cneAyeT, 4TO cy~ecTeyeT paaMepHa~ peAYK~~~ ypasHeH~~ A~paKa 
K ypaeHeHH~ A~paKa - K3nepa. TaK~M o6paaoM, paccMoTpeH~e Teo
P~H A~paKa - Kany~~ - KneHHa Mo~eT oKaaaTbc~ cy~ecTBeHH~M An~ 
$~3~4eCKOH ~HTepnpeTa~~~ ypaeHeH~~ A~paKa - K3nepa. 

PaccMoTp~M anre6py Kn~$$OPAa HaA noneM KoMnneKCH~x 4~cen 
C onpeAenA~~~M~ COOTHOWeH~AM~ 

Y 1 Y j + Yj Yt "' ~ g lj e ' i,j,o.,-u-L I 1/ 

B KOTOP~X gtj eCTb MeTp~4eCK~H TeH30P d-MepHOrO nceBAOeBKnHAO
Ba npocTpaHcTea Rytd• q , e ecTb eA~H~4H~H 3neMeHT anre6p~. 3ne-
MeHTbl Y1 1 "' 1 ••• Y 1 1 , , P = 1 + d, BMecTe c e o6paay~T 

1' .. p 1"' p 

ecTecTBeHHbiH 6aa~c anre6p~ Kn~$$OPAa, o6~~H 3neMeHT KOTOPOH 
~MeeT B 3TOM 6a3~Ce B~A 

d 

'P = I 
P =o 

'P' 'P =1/Je, p 0 
- ..!.. ,/, 11 ... lp y • 

'Pp - t 'I' 1 1 ... l p. p 
121 

PaccMaTp~eaeMaA KaK n~HeHHoe npocTpaHcTeo anre6pa Kn~$$opAa 
~MeeT ~HBapHaHTH~e OOAOPOCTpaHCTBa KaK OTHOC~TenbHO npeo6pa-
30BaH~H 

'P _. 'P' = S'PS-1 , 

TaK ~ OTHOC~TenbHO npeo6pa30BaH~H 

'P ... 'P' "'S'P, 

/3/ 

/4/ 

1 lj lj tj 
rAe S = exp (- I "' y ) , "' = -"' ecTb napaMeTpbl rpynnbl 

2 1 < j lj 
epa~eH~H Rd • np~ 01ir€f11"'.e','~~ -~~HBap~aHTHble OOAOPOCTpaH-

p,q I . il>d ••• L. . • .. 
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CTBa pa3MepHOCTH edp o6pa3YIOT 3JleMeHTbl BHAa l{l = .l.t 1/1 11···~ Yt 1' p. 1 ... p 
.t. 11···1 a HX K03¢$H~HeHTbl ~ ~ npeo6pa3yiOTC~ npH 3TOM KaK KOMnoHeH-

Tbl nOJlHOCTbiO KOCOCHMMeTpH4eCKHX TeH30POB. CooTBeTCTBeHHO 3TOMY 
ypaeHeHHe ~HpaKa HaA anre6po~ KnH$$OPAa /5/ 

" P'l' m'l' (h=c =1), /51 

rAe P =-iyk 2_ , yk = gk1 y
1 

, a 'I'- o6111H~ 3lleMeHT anre6pbl 
i)xk 

KnH$$opAa /2/ c K03$$H~HeHTaMH, 3aBHC~l!IHMH oT xk, MO~Ho pac
cMaTpHBaTb KaK CHCTeMy 3a~enll~IOU1HXC~ AH$$epeH~HallbHbtX ypaeHe
HH~ All~ KOCOCHMMeTpH4eCKHX TeH30PHbiX none~. 3Ta CHCTeMa H3BeCT
Ha ce~4ac KaK ypaeHeHHe ~HpaKa - K3nepa. 

B~>tAeneHHe HHBapHaHTHbiX noAnpocTpaHCTB All~ cny4a~ npeo6pa3o
BaHH~ /4/ He CTOJlb 04eBHAH0 0 TaK KaK Tpe6yeT nOCTpoeHH~ non
HO~ CHCTeMbt npoeK~HOHHbiX onepaTOpOB. B paCCMaTpHBaeMOM CJ1Y4ae 
npoeK~HOHHbiMH onepaTopaMH HllH HAeMnoTeHTaMH 6YAYT 3JleMeHTbl an
re6pbl KnH$$OPAa E, YAOBJleTeop~IOliiHe cooTHoweHHIO E 2 = E. B Aanb
He~weM Mbl 6yAeM npeAnonaraTb, 4To d = 2m H 

goo =-gu =···==-gm-lm•l = 1 • ~p.==O,IIo#p., ~f.J. =gm+llm+p., /6/ 

----··--·~··- ····- ..... ·~-·. ---t:---·-- -··-··-···~- n - __ 1 n .................... ~ ...... ,,.__ .... 
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anre6pbl KnH$$OPAa J
11 

= ·Y11 y m + 11 , 11 = 0 + m- 1 , HMeeM cor nacHo 
/1/ H /6/ 

2 
J = -e, II JIIJf.J. =Jf.J.Jll. 171 

m-1 
l-13 /7/ CJleAyeT' 4TO 3JleMeHTbl E = _!_ n (e+itll Jl/) ' tv = ± 1' 

2m v = 0 

~Bll~IOTC~ HAeMnoTeHTaMH. Pa311H4Hble HAeMnoTeHTbt oTJlH4aiOTC~ APYr 
oT APYra Ha6opaMH 3Ha4eHH~ t 11 = ± 1 , v = 0 + m- 1 . Bcero Bo3-
Mo~Ho, CJleAOBaTeJlbHO, zm npoeK~HOHHbtX onepaTopoe E N• N = 
= 1 + zm: 

1 E 1 == -( e + i y y )( e + i y y ) ••• ( e + i y Y. ) , 
2m 0 m 1 m + 1 m- 1 2m· 1 

1 E2 = -( e - i ~o Y )(e + i Y1 >': 1) ••• ( e + i Y 1 Y2 1) • 2m m m+ m- m- !81 

E =...L(e-iyy )(e-iyy ) ..• (e-iy y ). 
N 2m 0 m 1 m + 1 m- 1 2m -1 

1-13 /7/ H /8/ CJleAyeT, 4TO HAeMnOTeHTbl Ew N = 1 + zm ' YAOB
JleTBop~IOT COOTHOWeHH~M 

2 

) 

J 

2ID 

I EN= e , 
N=1 

2 
EN= EN' ENEM = EMEN = 0. /9/ 

nocTpoeHHa~ CHCTeMa npoeK~HOHHbiX onepaTopoe HMeeT npocTo~ reo
MeTpH4eCKH~ CMbtCJl: KOOPAHHaTHbte nllOCKOCTH (X 0, X ID), (X 1 , Xm + l ), •• , 

(xm· 1 ,x 2m-l) B3aHMHO OpToroHallbHbl H HMeiOT TOJlbKO OAHY 06l!IYIO 
T04Ky. 2m 

nonara~ 'I'N= 'PEN, nony4HM 'P= 'l'e =.I lPN. 3neMeHTbl anre6-
N=1 

Pbt KnH$$OPAa BHAa 'PEN o6pa3yiOT JlHHe~Hoe npocTpaHCTBO eN pa3Mep
HOCTH zm, HHBapHaHTHOe OTHOCHTeJlbHO npeo6pa30BaHH~ /4/. npo
CTpaHCTBO CN Ha3~BaeTC~ CnHHOpHbiM npocTpaHCTBOM. J.13 /9/ CJleAy
eT, 4TO pa311H4Hble eN He HMeiOT 06l!IHX 3JleMeHTOB, OTJlH4HbiX OT Hy
JleBoro. TaK KaK cornacHo /1/, /7/, !81 

JvE = YIIYm+vE = -itvE• v=O+m-1, /10/ 

To o6111H~ 3JleMeHT cnHHopHoro npocTpaHCTBa CN/cnHHop/ MO~Ho 
npeACTaBHTb B BHAe 

'I'N ='PEN= <liEN, /11/ 

r-n<> dJ - nf\1111A1~ ~nOUOUT - --,· ... --·-· ·-· .. 

m 

::~nr-ohnLI llniAthihnnn'""' "'"''""~"""T'r"\""'lU,...,..n'""' -··· --.--· -~-···..,..,..-,...~-
.. ,.. .... -.,... ....... _, __ Dm • 

··1,m·l · 

<ll = I 'ell ' r 

. 1 v1 ..• v r . 
<110 =¢e, <ll =-¢ Y. .r=l..,..m. 

r r! v1 ... vr /12/ 
r = 0 

J.13 /5/, /9/, /11/, /12/ CJleAyeT~ 4TO CnHHOp HMeeT 2m KOMnOHeHT 
H noA4HH~eTc~ ypaeHeHHIO .~HpaKa p 'I'N = m 'P N, ecnH 'P YAOBJleTeop~
eT ypaeHeHHIO ~HpaKa - K3nepa. 

PaCCMOTpHM All~ KOHKpeTHOCTH npocTpaHCTBO C
1 

H B HeM CnHHop
Hble npeo6pa3oBaHH~ BHAa 

1{11 .... 'P~ = s '1'1' 

rAe 

S = exp ( .!. I (J)v f.J. y + .!.. I CJJ v f.J. y ) • 
2 11 < f.J. vp. 2 11 <p. m+V,m+f.J. 

noeopoTbt e nnocKOCT~x ( x v, xP.) H ( xm+ll, x m+f.J. ) coeepwaJOTC~ 
Ha OAHH yron. CornacHo /1/, /6/, /10/ 

S'l'1 = T<llT-1 E 1 , 

3 



1 v p. rAe T = exp (- I. CJJ y ,) • TaKHM o6paaoM, cy~ecTayeT CBR3b 
2 v < p. v,.. 

Me~AY COHHOpaMH npOCTpaHCTBa pa3MepHOCTH d = 2m H KOCOCHMMeT
pH4eCKHMH TeHaopaMH npocTpaHcTaa paaMepHoCTH d = m. OTC~Aa 
H H3 /11/, /12/ CfleAyeT, ,...4TO eCflH KOMOOHeHTbl COHHOpa YAOBfleT
BOPR~T ypaBHeHH~ ,L\HpaKa p 'I'N= m 'I'N H He 3aBHCRT OT KOOPAHHaT 
X m+V, V = 0 + m- 1 , TO OHH RBTIR~TC.R peweHHfiMH ypaBHeHHR .0.111-

paKa - K3nepa. nycTb, HanpHMep, p 'I'N = m 'I'N - ypaaHeHHe l\HpaKa 
a 8-MepHoM npocTpaHcTae R~ 6 • 3To ypaaHeHHe HMeeT Kfacc pewe
HHi1, TaKOH, 4TO 'PN He 3aBHCfiT OT KOOPAHHaT X 

4
, x5 

, X , X 
7 

• Bee 
peweHHfl 3Toro Knacca RBflfi~TCR peweHHRMH ypaaHeHHR l\HpaKa - K3-
nepa a npocTpaHCTBe MHHKoacKoro. TaKHM o6paaoM, Mbl noKaaanH, 
4TO HMe~TCfl HOBble B03MO~HOCTH Aflfl ¢lH3114eCKOH HHTepnpeTal.\HH 
ypaaHeHHR l\HpaKa - K3nepa, HAY~He oT ypaaHeHHR l\HpaKa a npo
cTpaHcTaax BbiCWeH pa3MepHOCTH. 
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llecToa A.B., CaTHKOB H.A., CTpa~ea B.H. 
0 peAyK~HH ypaaHeHHH UHpaKa K ypaaHeHHID 
AHpaKa - K3nepa 

P2-88-454 

YcTaHOBneHa CBH3b Me~y CnHHOpaMH npocTpaHCTBa pasMep
HOCTH d = 2m H KOCOCHMMeTpHqecKHMH TeH30paMH npOCTpaHCTBa 
pasMepHOCTH d = m. lloKasaHo, qTo c~ecTayeT pasMepHaH pe
AYK~HH ypaaHeHHH AHpaKa K ypaaHeHHID AHpaKa - K3nepa. 

Pa6oTa BblllOnHeHa B na6opaTOpHH TeopeTHqecKOH 4>H3HKH 
mum. 
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lleoeaon T.ID.ilYM6oaHc 

Pestov A.B., Satikov I.A., Strazhev V.I. 
Reduction of the Dirac Equation to the 
Dirac - Kahler Equation 

P2-88-454 

Relation is established between spinors of the space 
of dimensionality d = 2m and antisymmetric tensors of the 
space of dimensionality d=m. It is shown that there exist~ 
a dimensional reduction of the Dirac equation to the Di
rac - Kahler equation. . 

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