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PEJIATNBICTCBKI PIBHAHHA
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TIJIST CITIHY s = 2!

VK 539.12

IIpodosoicero anpobayito 3anponoHo6aH020 HAMYU PIBHAHHA OAA YACTMUHOK 008IABHO20 CNIHY.
IIposedero nopienarts 3 sidomumu pishannamu Baba, Ilaysri—Pipua, Bapemana—Bienepa,
Papimu—Ilsinzepa (0as cniny s = 3/2) ma tnwux asmopis. Ilokaszaro, wo nepesazoro 106020
PIBHAHHA € 8I0CYMHICTD Y HbOMY 3aUSUT KOMNOKERM. JemasvHo po32aanYymo 6adrHcAUSUl
yacmurHull 6unadox cniny s = 2. 3anpononosano 10-komnonenmme 0iparonodibre TEUALOGE
DiBHANHA OAA OYOALTNG HaACTNUNKA-aGHMUNacTRuUNKa cninis s = (2,2). Hosedeno Gozo Iyankape
THEAPIAHMHICL. AHAAI3 BUKOHAHO HA MPLOT PIGHAT: PEAATNUSICMCHKA KAMOHIYHA KEAHMO-
64 METAHIKA, KaHOHIWHA meopis noas muny Poadi—-Baymzaticena, A0KAADHO KOBAPIGHMHA,
meopis noas. Ha npukaadi dybaema s = (2,2) npodemoHCMposaHo cremy CUHMEsy pPeasmu-
BICMCOKUT NONDOBUL PIBHAHD 008IADH020 CNIHY.

Katwwoei caoea: piBusaas /lipaka, pesisiTUBICTChKa KBAHTOBA MEXaHIKa, JMOBIIBHMIA CITiH,

rpaBiToOH, 1y6JeT YacTUHKA-aHTUYIACTHHKA chiHy (2,2).

1. Bectyn

Hemonaero y [1], aue. Takox [2], 6y10 3ampomnoHo-
BaHO piBHAHHSI 0€3 3afiBUX KOMIIOHEHT JJIsI JyOsiera
YaCTUHKA-aHTUIACTUHKA, [0 OMUHAE TPY/IHOII, SKi
3ycrpivaoTs Bigomi migxonu inmux aBropis. Posris
JIOBLIbHOTO cuiny posnounHaerses 3 [3]. Cporoami
HafOIIBIT YacTO 3aCTOCOBYIOThCA PpiBHAHHS [laymi—
@ipua [4], Baba [5], Baprmana—Biruepa [6] Ta ix cy-
vacHl Mogudikanil, nus., HanpukJiai, [7]. Bl ge-
TaJIbHUN orIsi upenacrasiaeHo y [8]. Y [1] i [2] ocwo-
BOIO TOJIAJIBINIOTO 3aCTOCYBAHHS € IIiJIXiJ, 3aI109aTKO-
sanuii y [9] Ta [10].

Haramaemo muime Jiesiki 3araJibHi TPYJIHOII Bimo-
MUX PIBHSHB JJI JIOBLIBHOTO CIIiHY. 3BEpHEHHS 10
YaCTUHHUX BUIAJKIB, IIPU BUKOHAHHI IIiJICTAHOBOK
dikcoBaHNX 3HAYEHB CIIIHY, HE € YCIINTHUM JJIs BCIX
BHIaIKiB. 30Kpema i criny § > 1 icHyroul piBHS-
HHs MaIOTh 3aiiBl KOMIOHEHTH i IIOBUHHI JOIOBHIO-
BATUCH JOAATKOBUMK yMoBamu. Jlificro, Bimomi piB-
ustans [layni—@ipua [4], Papitu—IlIsiarepa [11] myst
criny s = 3/2 (i ixue nigrBepKenns y [12]) cyTreso
3aJIeXKaTh Bij| 10aTKOBUX yMOB. OCHOBHA TPY/IHICTD
y MOJIEJISIX JIOBIJIBHOTO CIIIHY ITOB’sI3aHa i3 B3a€MO/II€I0
HoJiiB BUINUX cIiHiB [13]. 3anuTaHHs BUHAKAIOTH Ha-
BiTH IIpU KBaHTyBaHHI HoJiiB Bummx crinis [14]. 3ra-
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JIaHl, a TaKOX 1HII HEeJIOJiKH, BiIOMUX PIBHAHB JIJIs
BUIIUX CIIIHIB € IIPeIMETOM OOrOBOPEHbD azK 0 ChOro-
JIeHHs, IUB., Hanpukiaaj, [15] (koporkuii orssan Heo-
JikiB mpezcrasieno y [16], abo y [17]).

Hamra nporpama cunTe3y piBHSHD I JOBiTb-
HOTO CIIiIHy OCHOBaHA Ha IOKPOKOBOMY II€PEXO-
T PeaaAmuBicmcovka KaAHOMINHA KEAHMOBA METG-
HIKQG —  KanoHiuna meopia noas muny DPoadi—
Baymzaticena — A0KaAADHA KOBAPIAHMMHA MEOPIA NO-
AA. TakuM IuHOM, 320€3MeTyETHCST MOXKJIUBICTD CTap-
TYBaTH 3 KBAHTOBO-MEXaHIUYHUX PiBHAHBL O€3 3aiiBuX
KOMIIOHEHT 1 3aBepiryBaTu 0e3 Hux. lle BusHauae Ha-
Tl IEPCIEKTUBH.

PiBusguusa pnsa mybsera YacTHHKA-aHTHIACTHHKA
JIOBLIIBHOT'O CIIIHY Ma€ BUTJIS/T,

[i80 — Tox(Tax - P +m)] ¢(x) =0, (1)
ne x € M(1,3), 9, = 9/0x", p=0,3,j =1,2,3, a
M(1,3) = {z = (a*) = (2° = t,x = (27))} — ne
npoctip-gac MirnkoBcbkoro, 2N-kKoMmmoHeHTHA (YH-
Kiis () HAJEXKUTH OCHAIIEHOMY HpOCTOpy I'isb-
Oepra

S372N = S(R3) % C2N C H3’2N C S3’2N*. (2)

I I1sr po6ora 6a3yeThest Ha pe3ysIbTaTax, sKi JOTOBIauCs Ha
mizkHapoaHiit koudepennil “XI Bolyai-Gauss—Lobachevsky
(BGL-2019): Non—Euclidean, Noncommutative Geometry
and Quantum Physics.”
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3ayBaxKUMO, 1110 3aB/IAKN CHEIaJbHii poJIi 4acoBol
sminnol 2° = t € (z#) (mo oueBnmmiit anasorii 3 He-
PEJISTHBICTCHKOIO TEOPIEI0), MOXKJIIMBO 3aCTOCOBYBATH
KBaHTOBO-MeXaHIYHUI ocHaleHuit mpoctip [ipbepra
(2). Tyr npocrip ocosrux dbynxmii [sapma S*2N e
aaepanM (To6To € mimpamM gk y H>2N, rak i y npo-
cropi $>2N* 2N-koMHoOHEHTHHX y3arajbHeHHX hyH-
kuiit [Isapma), a H*2N € kpanToBO-MexaHiaHmM mpo-
cropom I'inpbepra 2N-komnoneHTHUX (QYHKIHH Ha
R? C M(1,3). IIpocrip S**N* € crpskenum 10 11po-
cropy ocuosrux dyuxuii Ilsapra S*2N o Bixnosii-
Hiit Tomostoril (uB., HanpukIa, [18]).

BukopucroByerbcst cucrema ogununbs A = ¢ = 1,
a MeTpUYIHHI TeH30p y mnpocropi-gaci MiHKoBCHKOTO
M(1,3) 3aJa€ThC HACTYITHUM YUHOM

9" = guw =gy, (g) = diag (1, -1, -1, -1); (3)

Ty, = guT, IO ABOM iHZIEKCaM, IO IOBTOPIOIOTHCS,
[IPOBOJIUTHCS CYMYBAHHS.
Marpuni ' y (1) Bubupatorbest y BUTIIsAAL
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MHaui, icaye cryninb BinbHOCTI y BUGOpI Y MATpHIb
y (4). Iz cBoGosa BUOOPY PO3IOUHHAECTHCH 3 BUIIAIKY
4 x4 ¥} marpunp, ki MoxKHA BUOUDATH SIK y BULJISI

gl 0
0 ol
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e {aj} — 1ie crangapTai matpuni [laysri, Tak iy Bu-
LJISLIT

0 I
I, 0

0 —ily
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I, 0
0 —Iy|
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1 _ _ 3 _
Z4_ ) 4 ,24—

(6)

Y HacTymHOMY PO3/II TPEICTaBICHO YaCTUHHUIM
BUIIQJIOK, KOJIU CIin § = (2, 2).

2. Bo3ouuunii gy6ser
4acTUHKA-aHTUYaCTUHKA CIiHy s = (2, 2)
Y PeJATUBICTCHKill KaHOHIYHil
KBaHTOBIT Mexamiri

Binnosigme pisagunsa Ipexinrepa—®oai 3a1aeThesa
HACTYIIHUM YHHOM

(i0g —@)f(z) =0, f= column‘fl,fQ7 ...,f10|, (7)

JZie IceBIo-1udepeHIiaIbHAIL OepaTop (W Mae BULJIS,

W=vV-A+m2 (8)
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V (7) 10-koMIOHEeHTHA XBUIBOBa (DYHKIIis € IPIMOIO
CYMOIO XBIUJILOBUX (DYHKITIH TACTUHKY i AaHTUIaCTHH-
K. 3rijiHO IPUHHATIH Y KBAHTOBIN MexaHiIli Tpauiil
XBUJIbOBa (DYHKI[iSI AHTUYACTUHKYN PO3MIIEHA y HHU-
KHi 9acTuHi 10-KOMIIOHEHTHOT'O CTOBIIIIS.

SarajbHuii  po3B’si30Kk  piBHsiHHs [IIpesinrepa—
Dongi (7) mae BurIS

1
(2m)

/ ke gA (k) d s, (9)

f(l'): E]

me A=1,10, a dp — e optin 10-KOMITOHEHTHOTO ie-
KapToBoro bazucy. OTKe, IPOCTOPOM CTaHIB JydseTa
JACTUHKa-aHTUUACTHHKA chiny s = (2,2) e ocHare-
mmit mpoctip Timbbepra S310 ¢ H310 ¢ $310% 10610
npsMa cyMa ABox mpocropis S3° € H3® C §3:5%,
OueBUIHO, ¥ MOJIEJb, IO PO3IJISIAETHCS, 3aKjia-
JaeTbes iH(OpPMAIlis PO NO3UTHBHI 1 PIBHI MiXK CO-
6010 Macy YacTUHKY 1 anTudactuaku. [asi, indopma-
ITig IIPO Te, IO CIIOCTEPIraTd OAYNTh AHTHIACTUHKY SIK
JI3epKaJIbHe BiTOOpaXKeHHsS YaCTHHKHU 3aKJIAJAETHCs
TakoXK, nuB. HuK4e dopmyry (10). Sapsi anTuda-
CTUHKHW TIOBUHEH OyTH MPOTUJIEZKHUM JI0 3apsijia da-
CcTUHKY (3BUYANHO, y BUIAQJKY HASBHOCTI 3apgaJia), a
IIPOEKIIis CIIHY aHTUYIACTUHKN TIOBUHHA OYTHU IIPOTHU-
JIEXKHOIO JTO TIPOEKITiil crminy JacTuHku. ToXK BimmoBi-
Hi rereparopu SU(2)-cniny BUGHPAIOTHCS Y BUTJISI

s10= | —cos50’ (10)
Je b X 5-MaTpuIll S; 3ajaHi IK
02 0 0 0
1120 V60 0
51250\/60 V6 0],
00 V60 2
00 0 2 0
0 -2 0 0 0
20 —V60 0
2=210v60 —v6o | (11)
2
00 V6 0 -2
00 0 2 0
2000 0
0100 O
$$=10000 0
000 —-10
0000 -2
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a CT5 € 5 X 5 mlaroHaJbHAM MATPUIHUM OIEPATOPOM
KOMILJIEKCHOT'O CIPsi2KeHHs. JIerko mepekoHaTnch, 1mo
st oneparopis (10) crpasemmBi KoMmyrariiiini cris-
Bigpomenns [s7,s'] = ied"s™ anre6pu SU(2). Omne-
parop Kasimipa jj1st IbOT0 3BiTHOTO IIpEJICTABJIEHHS
anrebpu SU(2) mae Buris s? = 6119 = 2 (2 + 1) I,
e I1g — 10 x 10 oauHTYIHA MATPHUII.

Po3p’s130k (9) moB’s3anmii i3 crarjoHapHiM TOBHAM
HabOpOM OIepaTopiB P, s° = S, IMIy/IbCa Ta IIPOe-
Kuil coiny s = (2,2) 6o30HHOrO ay6iieTa JacTUHKA-
aHTHYaCTUHKA. PiBHSIHHSI Ha BJAcHI 3HAYEHHS Ollepa-
TOpa IMITyJIbCa MAa€ BUTJISAL,

pe Frdy = ke *d,, A =T,10, (12)

a PIBHSHHS Ha BJIACHI 3HAYMEHHS ONEPATOPA MPOEKITIT
cuiny s3, (10) € Takunmu

s3dp = 2dy, s3da = da, s3,d3 = 0, s3ydy = —dy,
s30ds = —2ds, stode = —2ds, sSydr = —dy, (13)
S?Odg = 0, S?Odg = dg, S?Odlo = 2(‘110.

Tomy ymxuil gl(k)7 92(k)7 gg(k)’ 94(k)7 95(k) y
po3B’sa3ky (9) € IMIyIbCHO-CIIHOBUMM aMILIITYIaMu
gacTuHKE (6G030HA) 3 IMIYJIBCOM P 1 BJACHUME 3HA-
yenHgMu npoekil cuiny (42, +1, 0, -1, —2), Bigmno-
BiJIHO, & pyHKIIT 96(k)7 97(k)7 98<k)7 gg(k)v glo(k) €
IMIy/IbCHO-CIIIHOBUME aMILTITY/ 1AM aHTHYACTUHKE 3
IMITyJIbCOM P 1 BJIACHUMY 3HAYEHHSAMU IIPOEKILT CIiHY
(-2, -1, 0, +1, +2).

PiBustnus Ipeninrepa—®omngi (7) i maoxkuna {f}
po3B’a3kiB (9) imBapianTi BisHOCHO 3BigHOrO yHiTAp-
HOro 6030HHOIO IpeiCTaBIeH s (a,w) —

. 0~ . -~ { vy
U(a,w) = exp(—ia’po —ia-p — 5“” ) (14)

rpymu Ilyankape P. Bignosizni 10 x 10 marputno-

audepeHIiaibal  reHepaTopu  3aJaHi  HACTYITHUM
9UHOM

]/?\0 =w= 7A+m2, [/)\g :iag, (15)
Jen = TePn — Tnpe + Sin = Myn + Sen,

Jor = ~uo = the — 2 {an@) — (22 =5
04 20 14 2 Iz L/J—l-m_ e

(16)

ne SU(2) renepatopu s = (s) = sy criny s = (2,2)
zazani y (10).

CupaBeyINBICTh IUX TBEPIZKEHb IEPEBIPAETHCA
TpbMa HacTymHEMHE Kpokamu. 1. Po3paxymox, 1o P-
rereparopu (15) i (16) KOMyTyIOTBH 3 OIEpaATOPOM
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i0p — w piBugunsa Ipeninrepa—Posai (7). II. Tlepe-
Bipka, mo P-reneparopu (15) i (16) 3a/10BOIBHAIOTH
KOMYTAIHHUM CITiBBigHOMEeHHAM aJyiredpu JIi rpynnm
ITyankape P. III. Tosenennsi, mo reneparopu (15)
i (16) peasisyroTh He33BijHE IEPEICTABJIEHHS CIIHY
s(s + 1) niel rpynu (abo 3BijHe IpEJCTABICHHS CIIi-
Hy 2s(s + 1) y Bunagaky ay6sera). s uporo cuig
3abe3meun T MpoBeIeHHs Kiiacudikario Baprmamna—
Birmepa #a ocHOBI 06UnCI€HHS BiIITOBITHIX OIIepaTO-
piB Kagzimipa. Ili KpoKu BUKOHYIOTHCS MPSIMUMHU 1 HE
JLy2Ke TPOMI3JIKUMHU O0IUCTIEHHSIMU.
Bimgnosigni oneparopu Kazimipa maiors Buriss

p2 — f)\ﬂﬁ,&t = m21107 (17)
W = whw, = m?s; = 2(2+ 1) m?1,0, (18)

TakuMm YuHOM, BHUINE IIPEIACTABIEHO KOPOTKUIl
OIJISIJT OCHOB PEJISITUBICTCHKOI KaHOHIYHOI KBAHTO-
BOI MeXaHIKH JyOJieTa YaCTHHKA-aHTUYACTHHKA MacH
m > 01 crniny s = (2,2). Y rpanui m = 0 us Mo-
JIeJIb OIUCY€E YACTUHHUI BUIAIOK TyOjeTa rpaBiToOH-
anTUrpaBiToH. ['imoresa IMOI0 MacUBHOIO TIpaBiTOHA
Ta iumi dyHIaMeHTaIbHI TpobJIeMu TPaBiTallil TyT He

PO3TVIAIAI0OTHCA.

3. Bozounmnit gyo6Jser
YaCTUHKA-aHTHYIACTUHKA cHiHy s = (2, 2)
Y KaHOHIYHOMY TTOJIBOBOMY
npeacrasgaeHHi Pongi—BayTxaiicena

Otxke, pisustauasa Ilpexinrepa—®omm (7) 1 #ioro
po3B’si30K (9) 3B’s13aHi 3 PIBHSHHAM

I 0

F(l)o = (19)

KAHOHIYHOI Teopii 1moJist i #ioro po3s’si3KoM

1 . ) )
¢(=’U) _ 5 /ddk [efzka:gA(k)dA + ezka:g*B(k)dB}
(2m)2
(20)
(A =1,5; B=6,10) oneparopom vfol = UIO = 10,
Is 0
v1g = 05 ClL.|» vi0vio = T1o, (21)

(opru nekaprosi), C' — oliepaTop KOMILIEKCHOIO CIIPSi-
JKeHHd, a Is — 5 X 5 oguHUIHA MaTPHIIS.

Oneparop vy (21) meperBoproe JOBUILHMIL OEpa-
TOP {qm 10-KOMIIOHEHTHOI pPelIATUBICTCHKOI KaHOHi-
9HOI KBAHTOBOI MeXaHiKu (IIPEeJICTaBJICHOl y IOIepe-
JIHBOMY DO37L1i) ¥ BIIIOBIIHUIA OLEPATOD (eof KAHOHI-
qHOI Teopil nouist 1 vice versa. Oneparop (21) 38’s13y€
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pose’sazkn (9) i (20) Takoxk. 3ayBasKUMO, IO Tie mepe-
TBOPEHHSI CIPABEJJINBE JIAIIE JJIsT OIIEPATOPIB MpeI-
CTaBJIEHUX Yy aHTH-epMiTOBiii (1epsicHiit) dhopmi. Ma-
TEeMATUIHA KOPEKTHICTH TaKoro (IepBicHOro) Bubopy
orepaTopis 1 X ¢izudHa iHTEpIperallist 00roBopeHi y
[19] i [20]. IToBepHeHHS IO epPMITOBHX ONEPATOPIB €
Ha/I3BUYANHO JIETKUAM.

Omneparopu criny KaHOHIYHOT TeOpil 0I5, OTpUMa-
Hi 3 BiinoBiHOr0 KBaHTOBO-MexaHiuHOrO SU(2) criny
(10) neperBopenHsiM (21), 3a/I0BOJIBHSIOTE KOMYTa-
uiitanm crissigpomennsy [s7,s%] = iefs™ i marorn
BUTJISAT

550

. (22)

S10 =

ze 5 x 5 SU(2) reneparopu ciiny s = 2 mpejcrasiieni
y (11). Biguosinuuii oneparop Kasimipa 3amaernbes
Bupasom s5, = 6119 = 2(2 + 1)l1o.

Crarionapuuii ToBHII HAOIP yTBOPIOIOTH OIIEPATO-
pu P, 8:1)’0 = s, iMmysbca i mpoekriil criny. PiBHIHHS
Ha BJIACHI BEKTOPH 1 BJIACHI 3HAYEHHS OIEpaTOPIiB P i
$39 = 8, i3 (22) € macTynHUMH

ﬁe—ikdi — ke—ilwch7 ﬁeikde — _keikde’

S?Odl = 2d17 S?OdQ = dQ? S?Od:i = 0) S?Odél - *d4a
(23)

Sfl))od5 = —2ds, 3?0d6 = 2dg, Sg’od? =dy,

s30ds = 0, s3ydg = —dy, s3yd10 = —2dyo,

1 BHU3HAYAIOTH IHTEPIIPETAII0 aMILITY Y 3arajib-
HOMy po3B'si3ky (20). 3aysaxkumo, mo Gesnocepe-
JIHS KBAHTOBO-MEXaHIUHA IiHTEpPIpPETAIlis aMILITY/T
g2 (k), gB(k) y posp’asky (20) mosuHHA BUKOHYBA-
THCBH Ha OCHOBI piBHsAHB (12), (13) i HaBeeHA y TOMIE-
PEIHBOMY PO3JIiJIi.

PensituBicTebka iHBapianTHicTh piBHsAHHS (19) Ka-
HOHIYHOI TeOPil 1MoJIs € HACIiIKOM 1HBapiaHTHOCTI PiB-
usiuHst HIpexinrepa—®@oui (7) i nepersopenns (21)
(st anTu-epmiToBux oreparopis). IBHMI BurIAL
BIJIIIOBIJIHUX INeHEepPaTOPIiB OTPUMYETHCS 3 ABHOTO BU-
riasay reseparopis (15) i (16) i3 cuinoBumu marpu-
ugvu (10) Ha ocHOBI meperBopenHst (21).

Omxe, KaHoHiYHE NOJIbOBE piBHsHHS (19) 1 MHO-
kuHa {¢} Horo poss’sizkis (20) imBapianTHI BimHO-
CHO 3BIJIHOTO YHITAPHOTO GO30HHOTO MPE/ICTABJIECHHS
(14) rpynu IIyankape P, epmirtosi 10 X 10 marpuyno-
JudepeHItiagbHi ollepaTopy sIKPro 3a/laHi sk

P’ =1%o =T%V-A+m2, p'=—id,
1060

= 2t — 2"pl + 5{’8 =m" + 5?8,

n Z’)\E N
304 _ 7?0 _ zoﬁz . }F?O {ze’a} + F(l)o (Sle X P)
2 w+m
(24)

ne SU(2) remepatopu s19 = (s47) crimy s = (2,2) ma-
oTb Buraan (22), a 'Y marpuni nasemeni y (19).

JloBeieHHsT aHAJIOTTYHE JI0 TIPEJCTABJIEHOTO V TIOTIe-
peanvomy posaiii. Biamosimmai omeparopu Kazimipa
MaroTh BJIACHI 3HaueHHs, aHasoriuni mo (17) i (18).

TaxkuM IMHOM, 3aBISIKYA BJIACHUM 3HAYEHHSIM i3 PiB-
HeHb (23), NO3UTUBHO 1 HeraTMBHO YacTOTHIN dop-
Mi po3B’a3ky (20) i pesysibraram anasizy Baprmana—
Birmepa omneparopis Kazimipa mpuxoanmo 10 BUCHOB-
Ky, mo pieHsiHHs (19) ommcye xaHoHiuHe moJie (110-
JIbOBUIT 6030HHUI MyG/eT YaCTUHKA-aHTUIACTUHIKA )
cuiny s = (2,2) i macu m > 0. Ilepexin mo rpanuni
m = (0 IpUBOAUTH 1O KAHOHITHOTO IOJIBOBOI'O DPiB-
HSIHHS JIJIsl TPaBITOH-aHTUIPABITOHHOIO HOJIs (SIKIIO
rpasiToH € GeamacoBum?).

4. PiBHaHHs /1151 6030HHOTO AyO6JjeTa
4acTUHKA-aHTUYaCTUHKA CIiHy s = (2,2)
y JIOKQJIbHO KOBapiaHTHOMY

[OJIbOBOMY IIPEACTABJIEHHI

Kinmesnit mepexis 10 JOKAIBHO KOBAPIAHTHOI ITOJIHO-
BOI MOJIEe/Ii BUKOHYETHCS ODEPHEHUM IE€PETBOPEHHIM
tunry @ongi-BayTtxaiicena. Bigmosiame moiboBe pis-
HAHHS MA€ BUTJIST

it — pPP® —myt =0,

Z'aowQ _ p?),l/]'? + 7:}721[)10 _plwlo _ mwQ — 0,
i00® — p*® + ip*p? — p'yp? —myp® =0,
i0oY* + p*¢? — ip*y® — p'y® —myt =0,
i0oth® + pP*Y1? —ip*YT — plT — my® =0,

i00y® — Pyt +my® =0, (25)
100" — pP? 4 ip?P° — p'y® +myT =0,

i00y® — pPy® +ip*Pt — 'yt +my® =0,

100y + pPyt —ip*P — p'y® +my? =0,

00" + pPp° — ip?yp? — ' + map'® =0,

—ip*Ppt —ptpt =0, —ip*P° — p'y® =0,

ab0 TipaKomoiOHM BUTIIAT,

[i00 — T3(Ts - p +m)] ¢(x) = 0, (26)

(p" +ip*)x = 0,
ne 1 = column(ept, 2, ..., 9®),

_ ¥ Iy 0
X—’u)w 0 714

(i0y — o'p® — o®m)x = 0,

0o ¥
7F0: j 47
8 -3 0

i _
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0 Iy 0 —iy I, O

I 0 ila, 0 0 Ly
Dopmn (25) i (26) 38’a3ani 3BuUAiHIM JHHITHIM

[EPETBOPEHHSIM.

2411: 7232 7222

5. KopoTkuii komeHTap

Jlerko 3po3ymiTh, IO 3aIPOIIOHOBAHE PIBHSHHS HE
criBnagae 3 Bimomumu piBagHHIMU. lificHo, piBHSIH-
us1 Papitu—IIIsinrepa [11] qst ciiny s = 3/2 micruTth
16 komMIOoHEHT, TO/I K Hale piBHgHHA (1) a1s 1y6ie-
Ta, YaCTHHKa-aHTHYaCTHHKA CHiny s = (3/2, 3/2) mae
8 xomnonent. PiBusauns Baprmana-Birnepa [6] auist
YACTHHHOTO BHIAJKY S = 3/2 mae 12 xommonent. Ba-
6a ocobucto [21] mpoanasisyBaB YaCTUHHUI BUNAIOK
s =3/2 nyist coro piBHsiHHs [5]. Bin s3naitmos [21],
O y IbOMY BUIAJKY 3aIPOINOHOBAHE HUM DiBHSIHHS
[5] criBnasae 3 piBusuaaam Papitu—IlIsinrepa, To6To
Mae 16 KOMIIOHEHT, 1 T.1I.

Tyt merasbHO PO3IVISHYTO BarK/IMBHI YaCTUHHUIN
BUITQJIOK, KOJHU CIIH § = 2, 3aIPOIOHOBAHOI'O HAMHU
piBasiang (1) qyist moBiabHOTO criny. Bremeno y pos-
st 10-KOMIIOHEHTHE TipaKOHOIiOHe PIBHSIHHS 11
nybsieTa YacTUHKA-aHTUYACTHHKA CHiHy s = (2,2).
Hoseeno tioro Ilyankape inBapiantuicts. [Ipeacras-
JIEHO TPBhOXPIBHEBUI aHaJi3, a came: BiJIIIOBiIHY pe-
JIATUBICTCHKY KAHOHIYHY KBAHTOBY MeXaHIKy, KaHO-
miuny rTeopiro nosns tuny Domgi-Bayrxaiicena i jo-
KaJIbHO KOBAPiaHTHY TEOPIIO TOJIS.
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RELATIVISTIC EQUATIONS
FOR ARBITRARY SPIN, ESPECIALLY
FOR THE SPIN s =2

Peszwowme

The further approbation of the equation for the particles of
arbitrary spin introduced recently in our papers is under consi-
deration. The comparison with the known equations suggested
by Bhabha, Pauli-Fierz, Bargmann—Wigner, Rarita—Schwin-
ger (for spin s =3/2) and other authors is discussed. The
advantages of the new equations are considered briefly. The
advantage of the new equation is the absence of redundant
components. The important partial case of spin s = 2 is consi-
dered in details. The 10-component Dirac-like wave equati-
on for the spin s =(2,2) particle-antiparticle doublet is
suggested. The is proved. The three-
level consideration (relativistic canonical quantum mechani-
cs, canonical Foldy—Wouthuysen-type field theory, and locally
covariant field theory) is presented. The procedure of our
synthesis of arbitrary spin covariant particle equations is
demonstrated on the example of spin s = (2,2) doublet.
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