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OU3HMKA DJIEMEHTAPHbBIX YACTHL 1 ATOMHOI'O 41PA. TEOPUA

TIMELIKE AND SPACELIKE VECTORS TRANSFORM
INTO NULL VECTORS THROUGH LOCAL
GAUGE TRANSFORMATIONS

A. Garat!
Universidad de la Reptiblica, Montevideo, Uruguay

Through a series of papers many results in group theory have been proven. These results
establish a direct link between the local gauge groups of transformations of the Standard Model
and the local groups of transformations of a new kind of tetrad vectors in four-dimensional
Lorentzian spacetimes. These links between these two sets of local groups of transformations are
isomorphisms. The local planes of covariant diagonalization of stress-energy tensors in Yang—Mills
theories have been previously proven to be the local planes of gauge symmetry, simultaneously.
[t is in this context that we wish to establish a new kind of relationship. We explore the
possible application of local tetrad transformations in order to turn a non-null tetrad into a
null tetrad. We explore this possibility using pure Riemannian geometry. We can describe the
local transformation of non-null fields into null fields through local internal transformations with
associated four-dimensional Lorentzian spacetimes. It is not possible to transform timelike or
spacelike vectors into null vectors through coordinate transformations. We achieve this goal
through local electromagnetic gauge transformations or even local Yang—Mills non-Abelian gauge
transformations. We discuss this application in microparticle process of annihilation, rare decays,
and the Drell-Yan process.

MHorue pesysnbTaTbl TEOPUH TPyNN OBLIM MOATBEPXKJAEHBI B CepUH NMyOJIHKALUUHA. DTH pe3yilb-
TaThl T10Ka3bIBAIOT NPSIMYIO CBSA3b MEXAY I'PYINaMH JIOKAJbHbIX KaJlHOPOBOYHBIX Npeobpa3oBaHHi
CraHfapTHOH MOJeJH M TPyMNNaMu JIOKaJbHbIX NMPeoOpa3oBaHMWi HOBOrO THIA, OCHOBAHHBIX Ha HC-
TN0JIb30BAHUH TETPAJHbIX BEKTOPOB B YETHIPEXMEPHOM JIOPEHLIEBOM [POCTpPaHCTBe-BpeMeHH. CBsi3u
MeX/ly 3THMH JBYMS HabopaMH JIOKaJbHBIX I'PYIIN SABJIATCA M3oMopdu3MaMu. PaHee Obl1o foKa-
3aHO, YTO JIOKAJIbHble MJIOCKOCTH KOBapUaHTHOH AHAaroHa/Ju3alli¥ TEH30POB HarpsiKeHUs-9HEPruu
B Teopusx fHra—Muiica sBIAIOTCA OLHOBPEMEHHO JIOKAJbHBIMH MJIOCKOCTSAMH KaJIHOPOBOYHOH CHM-
metpud. Ha ocHoBe 3TOro pesysnbrata B NpeicTaBieHHOH paboTe BBIBOLHUTCS COOTHOLIEHHE HOBOTO
THNA. A WMEHHO, HCC/elyeTcsi BO3MOXKHOe NPHMEHEHHe JIOKAJbHBIX TeTPajHbIX MpeoOpasoBaHU
IJ11 TIpeBpAllleHHs] HeHYJIEBbIX TeTpal B HyJ/eBble. Takxke HUCCJeNyeTcss BO3MOXHOCTb CYLIECTBOBA-
HHS TaKUX NpeoOpa3oBaHMH B paMKax YMCTOH pUMaHOBOH reomerpuu. JlokanbHoe npeobpasoBaHue
HEHYJIEBBIX TT0JI€H B HyJieBble MOXKET OBbITb ONMHUCAHO B TEPMHHAX JIOKaJbHBIX BHYTPEHHHX Mpeobpa-
30BaHHH B COOTBETCTBYIOLIEM YeTbIPEXMEPHOM JIOPEHLEBOM MPOCTPaHCTBe-BpeMeHH. K3BecTHO, yTO
HEBO3MOXKHO NPe06pa3oBbIBaTh BPEMEHHIION00HbIE UK TPOCTPAHCTBEHHONON00HbIE BEKTOPbI B HY.Jle-
Bble MyTeM NpeoOpa3oBaHUsl KOOpAMHAT. B pabGore Takoe npeoOpa3oBaHHe OCYLIECTB/sSETCA depes
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JIOKaJIbHble 3JIeKTPOMarHUTHBEIE Ka/JMOPOBOYHbIE MPeo0pa3oBaHMs WUJM JOKaJbHblE KaJUOpOBOYHbIE
HealeseBbl NpeoOpasoBanusi dura—Muaica. TakKe paccMaTpuBaeTcsl NpUMeHeHHe NAHHOTO Mpeod-
pa3oBaHUs /IS ONHCAHHUSA NPOLECCOB aHHUTMAALUMH Ha MHKPOYAaCTHYHOM YDOBHE, PEIKHUX pacnaioB
1 npouecca Ipenna—£fHa.
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