HEO,E[HOPOAHOCTB BEKTOPHOI'0 110Ji1 U KBAHTOBAA CTATUCTHKA 3/IEMEHTAPHBIX YdCTHIY

babaeB AmuMykaH X0/IMypaTOBUY

AnHoTanusa: B cTtaTbe paccmaTprBaeTcsi B3aMMOCBSI3b MeXK/y HeOJTHOPOJHOCTbI0 BEKTOPHOTO MOJIS U
KBAaHTOBOW CTaTUCTUKOW yacTuL. JloKa3bIBaeTCsl, YTO MPUUYUHOW CYIL|eCTBOBaHUS (Ha/M4UKs) TOMIBKO IBYX THUIOB

yactur] ((hepMHUOHOB ¥ 6030HOB) SAB/ISIIOTCA AedopMalius v BpalljeHre HeOZAHOPOAHOCTH TS A.

Abstract: In the paper the relation between vector field inhomogeneity and particle quantum statistics is
considered. It is proved that the reason for the existence (presence) of only two types of particles (fermions and

bosons) is the deformation and rotation of the inhomogeneity of the field.
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BBepenue
Panee MbI nokasanu [1], 4To JI0Ka/IbHYO HEOJHOPOAHOCTb BEKTOPHOI'O TI0/ISI
B=/A =\/°A+\/NA (1)

MOJXHO TIpeACTaBUTh B BUl€ CYMMBI TpéX He3aBUCHUMBbIX 6I/IKBaTepHI/IOHOB B 4-x MEPHOM IIPpOCTPAHCTBE

MUHKOBCKOTO:
B=3%.,B, (2
rae

V*A=Eg0:A; — 4x MepHas JiedopMaliist BEKTOPHOTO TI0JIsl, T.e. CHMMeTpruHast yacTh Knuddopaoso

NpoM3Be/IeHNs BeKTOpOB [2] <7 u A; g¥ — MeTprueckuii TeH30p;

Y NA=€e'N0:A; — 4X MepHOe BpallleHHe BeKTOPHOTO I10JIsl , T.e. aHTUCUMMeTpruHast yacth Knuddopaoso

TIpOM3Be/leHus1 BeKTOPOB \/ U A [2];

“o” 1 “A” — CUMBOJIBI BHYTPEHHer0 U BHEIIHero Ipou3BeieHusl BeKTOpoB; E — efrHUuHas 4x4 MaTpuLia;

/=Y 0:; — onepartop Habna; Y, y°=iy=i y’ y' y* y> — MaTpuiibl [Jupaxa.

BAECB " [djiee UCIIO0J/Ib3YEeTCHd eCTeCTBEHHAdA CUCTeMa €AWMHUL], Tle CKOPOCTb CBE€Td U ITIOCTOAHHAA [Tnanka PaBHEI

equHuLe: c=h/2n=1.



bbu1o nokasano [3], uto 0KanpHasi HeoJHOPOAHOCTH (1), KOTOpasi COCTOUT M3 He3aBUCUMBIX JlehopMaLiiy U
BpallleHus1, IopoXkaeT HoToH-HeHTpruHHYO Tlapy. [Ipuuem, sedopmaliys mosist mopoxaaeT GoToH, T.e. 6030H, a
BpallleHHe TIOPOXKJAeT Mapy HeUTPUHO - aHTUHEUTPUHO, T.e. (hepMuoH. Ho 3T0 yTBepiK/ieHne He ObII0 PaCCMOTPEHO
B 000011IeHHOM BH/Ie 1 He Oblla [ieTa/lbHO U3y4yeHa KBAHTOBasi CUCTEMAaTHUKA YaCTHL], TOPOXK/JaeMbIX

HEeOAHOPOAHOCTEIO.

B nanHoi1 paboTe MbI UCCeZlyeM B3aUMOCBS13b HEOJHOPOIHOCTH BEKTOPHOTO ToJ1s1 A (N/*A 1 \/AA) ©
KBaHTOBBIMM CBOMCTBaMU 4acTuL] (CiHaMmM). [1poiiie roBopsi, Mbl MOMbITaeMCS BBISICHUTD: Kak, I0YeMy U OTKyZa

BO3HHKAIOT TOJIBKO IBd BH/d YdCTHUI] — 6030HbI U d)epMI/IOHbI.

B «11/10cKOM» TIPOCTPAHCTBe CYIeCTBYeT TaKOW OMKBaTEepHHUOH, KOTOPBI MOXKHO BbIPA3vTh B BH/IE

MaTpu4HOM (DYHKIMM (3KCTIOHeHTHI) [4, cTp. 46 — 52]:
Bo= exp((y'y" +Y)Zx) ®3)
B o6iem ciyuae Z, =Z.(q") — KoMriekcHast GyHKLHs oT aprymeHToB {q'}= {t, x, y, z}.
Pe3ynbTaThl

Tak Kak HeOZIHOPOHOCTh TO/s (1) COCTOUT U3 ABYX HE3aBUCHUMBIX UacTel, TO OMKBaTepHHUOH (3)

PaCCMOTPUM CHa4dJ/ld TOJIBKO C BpdIlleHUEM, a 3dTeéM TOJIBKO C ,ELECI)OPMaI_[I/IEI‘;I.

1. BpaweHue
B.= exp(y’y"Zo) 4)
Bripakenue (4) pa3noKuM Ha OMCTTMHOP ¥ aHTHOMCITUHOP:
exp(y’Y"Za) =0.5(E+y°Y*) exp(Za) + 0.5(E-y’Y*) exp(-Za) =Y(x) + Yo(X) (5)
rzie Y«(x) — 6ucrop, Yu(x) — ant6uctuHop [4, ctp. 62 — 66].
YTBepxaenue 1
Bpaiuenne B.= 57 AA =exp(y°’y*Z.) BEKTOPHOTO TI0/Ist A TOPOXKaeT hepMHUOHBI.
/lokaszamenbcmeo.

1) Yo(x) 1 Yo(X) ABISAIOTCS MOI0KUTEIBHBIMU ¥ OTPHLIATe/TbHBIMA OUCIIMHOPAMH, T.K. Y/IOB/ITBOPSIOT
YCJIOBUSIM CYILL[eCTBOBAHUS H/Jieana Teopuu rpym (kKosbla) [4, cTp. 62 — 66], T.e. ciuHOpOB. [1eiiCTBUTENBHO,

YMHO>Kasi OucrHOp (aHTUOUCTIMHOP) Ha , U3 (5) moTyurM

YYYel) = Yo¥) 1 vy Ya()= -Yu(X).



Ipyrumu cnoBamy, Yq(X) 1 Y (X) ABIAIOTCA I0N0XXUTETLHBIMA M OTPULIATE/IbHBIMU OUCTTMHOPAaMH, KOTOpBIe

OMUCHIBAIOT (hepMHUOHBI (YACTUIY U aHTUYACTHILY).

2) BpairjeHue 11oJist — aHTHCHMMETPUYHAs YaCTh HEOJHOPOAHOCTH, T.e. \/ AA=e'Ae/0;A; — KOMIUIeKCHBIH
OMBEKTOP, B UACTHOCTH, TeH30p 3/71eKTPOMarHuTHoro nons F. Tak kak Yq(x), Yu(X) ecTb MaTpuuHas
9KCIOHeHLIMabHasi hopMa 3amucH BpallieHus, TO BoJaHOBast PyHKIMS Y (3(X), OMMCHIBaIOIasi CUCTEMY U3 IBYX

HEB3EII/IMO,Z[€I‘/JICTByI-OH.[I/IX YaCTHull, TOXKe OJO/IKHa OBITE dHTUCUMMETDHUYHA.

PaccMOTpuM BOJTHOBYIO (PYHKLIMIO CUCTEMbI U3 [IBYX TOXKJECTBEHHbIX HEB3aUMO/IeMCTBYIOIIMX YacTHL] (13

[IBYX BpallleHu! Y «(X)):
Yep(p, @) =Yo(P) Yi(q) ~ (P/2P0) N (4/2G0) = - (@/2G0) A (P/2Po) ~ -Y§(q) Ye(pP) = - Ypul(q, P)
W
Yu(p) A Y5(q) = - Yi(q@) A Yo(p) (6)
rze BHelIHee rpou3sBesieHre Y (p) A Yp(q) Mo onpeseneHn0o aHTUCUMMETPUYHO.

Yo(p) A Yi(q) =0.5 (Y(P)Y4(Q) - Ye(@)Y(P))

31eCh p U q — IPOCTPAHCTBEHHBIE UMIYJIbChI IBYX TOX/ECTBEHHBIX UaCTHLI, OTIpe/esisieMble OUCTTMHOPaMU Y o(X)

1 Y(X).

W3 (6) BUAHO, UTO BOJTHOBAsI (PYHKILIUSI CYTIEPIIO3UL[MN CUCTEM U3 JBYX TOXKECTBEHHbIX
HEeB3aMMO/IEUCTBYIOIUX YaCTHUL] MeHsieT 3HaK Ha TPOTHUBOIIO/IOKHBIM TIPU IepeCcTaHOBKe UaCTHlLl, T.e. JaHHbIe

yacTUlbl (onuckiBaeMble Yq(X) U Y(X) — hepMUOHBI.
YTBepxxzaeHue 1 fokasaHo.
2. lecpopmayus
B.= exp(yZq) (7)
Bripakenue (7) pasnoxxum

exp(yZ.) =0.5(E+y) exp(Z.) + 0.5(E-y) exp(-Zz) =Vu(X) + Vu(X) (8)
rze Vu(x) — BekTop-QyHKIus, Vo(X) — “aHTH” BeKTOP-(yHKIIMS.
YTBepxaenue 2
Hedopmanus \/*A = exp(yZ.) BEKTOPHOTO TIO/sI A TTIOpOKaeT OO30HBI.

,Z[OKa3ame/1bcmeo.



1) Vu(x) 1 V,(X) He SBAsAOTCS GUCTIMHOPaMH, T.K. He y/0B/IeTBOPSIOT YCI0BUSM H/lea/loB TeOPUM TPYIII

(xonen) [4, cTp. 62 — 66]. leiicTBUTeNLHO, U3 (8) MoSyuYnM
yVu(x) =y 0.5(E+y) exp(Z.) = - 0.5(E-y) exp(Z«) #Z Vu(X)
1 yVa(x) % Vi
Ipyrumu cinoBamu, Ve(x) 1 V(x) He SBSOTCA OMCITMHOPAaMM U He ONUCHIBAIOT ()ePMUOHBI.

2) B obujem Buje medopmariys 1ossi — CAMMETPUYHAs YaCTh HEOHOPOHOCTH T10J1s1 A, T.e. BHYTPEHHee

AN 1%

rpou3Be/ieHre, KOMILIEKCHbIN “cKassip” (cKassip + mceBAoCKasp).
V'A = ¢ o¢ aiAj

Tak Kak V() (V(X)), ecTb MaTpUuHas 9KCroHeHIManbHas GpopMa 3anucy fedopMaliiy, To BOJTHOBAs (yHKLUS

Vs(X), ONHCBIBaOIIasi CUCTEMY M3 IByX HEB3aUMOZEHCTBYIOIMX YaCTHUL], TOXKe JA0/DKHA ObITh CUMMETPUYHOM.

PaccMOTpuM BOJTHOBYIO (DYHKLIMIO CUCTEMBI U3 [IBYX TOXKJECTBEHHbIX HEB3aUMO/IeHCTBYIOIIMX YacTuL] (U3 JABYX

nedopmariin):
Vep(p,q) = Ve(p) Vi(q) ~ (P/2Po) *(q/2q0) = (q/2q0) *(P/2po) ~ V(@) Vo(P) = Vi(q.P)
WM
Va(p) *Vi(@) = Ve(q) *Ve(p) )
r7le BHyTpeHHee npoussezieHre V. (p) *V4(q) Mo Onpe/jesieH o CHMMeTpPHYHO.
V(p) *Ve(q@) = 0.5 (Yu(P)Yp(q) *+ Ye(@)Yu(P))

BAECB P Y q — TIPOCTPAHCTBEHHbIE UMITYJ/IbChI IBYX TOXAECTBEHHBIX UdCTHULI.

W3 (9) BugHO, UTO BOJSTHOBAS (PYHKLIMS CYNEPIIO3UL[MU CUCTEM K3 JBYX TOXKJECTBEHHBIX
HEeB3aWMO/EeMCTBYIOLIMX YaCTUL] He MEHSIeTCSl OT MepeCcTaHOBKU UaCTULI, T.e. YaCTULIbI, OMMChIBaeMble (PYHKLUSIMU

Vu(x) 1 V(Xx) — 6030HBI.
YTBepKaeHre 2 J0Ka3aHo.
B o61em Buze
Pix(pi, pj) = F x(pi, p) (10)

r/le 3HaK «-» COOTBETCTBYeT BpallleHHI0 110Jis ((hepMUOHY) — aHTUCUMMETPUYHON (YHKI[UH; 3HAK «+»
COOTBETCTBYeT Aedopmariyu 1osist (6030Hy) — CMMMeTpUUHOM PyHKIMU; P;; — omiepaTop mepecTaHoBKH; x(pi, p;) —

BOJIHOBas ()yHKI[USI CUCTEMBI IByX HeB3aUMO/eMCTBYIOLLMX UaCTHLI.



OO6cyx/1eHHs U BBIBOJbI

['naBHOM U e IMHCTBEHHOM NPUYMHOM CYI[eCTBOBaHUS (Ha/IMuKsi) TOMBKO JBYX BUJIOB UaCTUL] — DePMUOHOB U
0030HOB SIB/ISIETCSI HEOJHOPOAHOCTH TI0JIs, TOUHEe, BpalljeHre U Aedopmarus rossi. HeogHopoaHOCTE (BpaliieHue,

Jedopmaliysi) 1oJisi eCTb TeoMeTpUuecKasi TPAaKTOBKAa KBAHTOBOM CTaTUCTUKHY YacTUL] U mpuHLMMa [laynu [5].

Hannuue To/bKO Tpex «HarpasieHui» (YY" +y)Z., a=1,2,3) B 4X MEPHOM MPOCTPAHCTBE yKa3bIBaeT Ha To,
4TO (PepMHOHBI U 6030HBI UMEIOT TOJILKO TPU TMOKOseHus1. [Ipoiiie roBopsi, KaXXJoMy MOKOJIeHH0 (hepMUOHOB

COOTBETCTBYET «CBO€ INIOKOJIEHHUE» 0030HOB.
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