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CUNbHO HAPYWLEHHAA MACLUTABHAA UHBAPUAHTHOCTb
NMPOCTPAHCTBA-BPEMEHWU
(KBAHTOBO-MEXAHUYECKWUWN ACIIEKT)

b.H. ®posoB

HUncmumym ¢uzuxu, mexnonocuu u UHHOPMAYUOHHBIX CUCEM
Mockosckozo nedazocuieckoco 20Cy0apCmeeHH020 YHUgepcumema
Poccuiickas ®@edepayus, 119435, Mockea, Manas Ilupozosckas yxu., 1/1

Annotanusi. O0cyxaaeTcs TUIIOTe3a 0 TOM, 4T0o BeeseHHast B cBOeH 9BOJIOINHN JIEMOHCTPH-
pYeT B TOM WJIM MHOM CTENEeHH CHJIBHO HAPYIICHHYI0 MacIITa0HYI WHBAPUAHTHOCTh. DyHIaMeH-
TaJbHOM TI'PyNIoil MpoCTpaHCTBa-BpEMEHM IpPU 3TOM sABIseTcs He rpymma Ilyankape, a rpymma
[Tyankape—Beitns. B ciydae cuibHO HapyIeHHON MacITaOHOW HHBAPUAHTHOCTH C OYCHB OOJIBIIION
BEPOSITHOCTHIO YacTHIa OyJeT oOHapy>keHa BOJM3M CBOEH KIIACCHYECKON TPAeKTOPHH, HO CyIIle-
CTBYET KpaiiHe Majas (HO TeM He MEHee OTIMYHAs OT HyJIs1!) BEpOSTHOCTh OOHAPYKUTD 3Ty YACTHILY
CYIIECTBEHHO JIAJICKO OT €€ KJIACCHMYECKOW TpaeKTopHHu, oOecrieunBasi KBAHTOBO-MEXaHHYECKYIO
HEJIOKAILHOCTh KaK B IPOCTPAHCTBE, TaK U BO BpeMeHH. IIpescTaBieHHbIE COOOpPaKEHUSI MOTYT
HPUBECTH K POPMYJIMPOBKE HOBOW MHTEpPIPETALIMM KBAHTOBOI MexaHuKH. OOCYk/IaeTcsi BOBMOXK-
HOE U3MeHeHue nocTossHHoM [litanka co BpemeHeMm.

Knrouegvle cnoea: cviibHO HapylIeHHAs MacIITaOHAsi HHBAPHAHTHOCTh, KBAHTOBO-MEXaHNYe-
CKasl MapajnrMa, HeJIOKaIbHOCTh, TocTostHHAst [nanka

B pabote nponomkaercs Hayatoe Ha KOH(GEPEHIUAX 10 OCHOBaHUAM (PyH[1a-
MEHTaJIbHON (DU3UKU 00CYXK/IEHUE SBIICHUHM, CBA3aHHBIX C BbICKa3aHHOH B [1-3]
TUIIOTE30M O TOM, YTO BcesleHHas B CBOEH 3BOJIIOLUU MIPOSABIIAET B TOM MM MHOU
CTEIEHH CUIbHO HAPYIICHHYIO MAaCIITaOHY0 HHBAPUAHTHOCTb.

OcHoBanueM 1 GOpMyJIHPOBKU JaHHOM TUIIOTE3bI SIBIISAETCS U, IPeasio-
xenHas E. Xappuconowm u S.b. 3enpnoBudem [4—6] o npubamkeHHON MacuTaOHON
MHBAPUAHTHOCTU paHHEN BceeneHHoi s pacyeTa Ha4yaJIbHOW YacTH CIEKTpa Iep-
BUYHBIX (UIyKTyallui JIOTHOCTH MaTtepuu. B [6] mpuBeneH pe3ynbTar pacuera Teo-
PETUYECKOIO CIIEKTPa aHU30TPOIIUHU PEIUKTOBOIO U3Ty4eHus (I1aTo XappucoHa—
3enb10BUYA) B COOTBETCTBUU C MPEICKa3aHUEM CTaHIapTHOW MOJAETIH.

[Ipennonoxenue E. Xappucona u S.b. 3enpaoBuya 66110 4aCTUYHO MOATBEP-
*kaeHo HabmogeHusMu WAMP temneparypHOil HEOAHOPOJHOCTU PEITUKTOBOTO
W3JIy4ECHMUS.

Takxke MOXKHO yTBEp»KAaTh, UTO TMIIOTE3a XappUCOHA—3€NIb/I0BUYA COOTBET-

CTBYET MOCJIeTHUM JaHHbIM jtabopaTopun PLANK [7] mo u3MepeHuto cieKTpaib-
HOTO MHJIEKCAa CKalSpHBIX BO3MylleHui, paBHoro n, =0,9663+0,0041. [l

creKkTpa XappucoHa—3elIbJIOBUYA CHEKTPAIbHBIM HHJEKC B TOYHOCTH paBeH
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€OUHUIIE, 77 =], 4YTO O3HAYAECT XOPOIIEE COBIAJCHUE PEAILHOTO CIIEKTPa BO3MY-
N

IICHHI CO CIIEKTPOM XappucoHa—3elbJ0BHYA.

ABTOpoMm B paborax [1-3] Beicka3zaHa runotes3a, 4to B 00Jiee paHHIOIO 3IOXY,
6onee Osn3Kyo K bonpiioMy B3pbIBy, MacuiTaOHas HHBapUaHTHOCTh BceeneHHol
ObLIa BRIpa)keHa OoJiee pe3ko, a cam bosbIoii B3pBIB ObLT credcmeuem CnOHmMAaH-
HO20 HApYWeHUsl MOYHOU MACUMAOHOU UHBAPUAHMHOCIU, CBSI3AHHBIM C TOTIOJIO-
THYECKHUM IEPEX00M OT Hexayc1op(oBa MpoCTpaHCTBA-BPEMEHU K Xaycroppomy,
B KOTOPOM BO3HHUKAET IMOHSATUE PACCTOSTHUS Mex 1y Toukamu. [loaTomy Obu1 crienan
BBIBOJI, UTO IPYIIION MHBAPUAHTHOCTH IIPOCTPAHCTBA-BPEMEHH B AIIOXY CBEpPXpaH-
Hell Bceenennoit siBisiercsi ne epynna Ilyanxape, a epynna Ilyanxape—Beiins,
B KOTOpOM MpeoOpa3oBanus rpymmbl IlyaHkape TOmMonHEHbI MpeoOpa3zoBaHUSIMU
noArpynmnsl Beisisg — pacTsKeHUsIMU U CKaTUSAMU (JWIaTalUsIMU) [IPOCTPaHCTBA-
BpeMenu [8; 9].

Co0TBETCTBEHHO, B [3] aBTOPOM BbICKa3aHO MPEANOI0KEHHE, YTO, HA00OPOT,
10 Mepe ynajaeHus oT boiboro B3psiBa NpOCTPaHCTBO-BpEMS IIPUOOpETAET CBOIL-
cTBa Bce Oosiee 1 OoJiee HapyIIEHHOW MacITaOHOW NHBAPUAHTHOCTH, U K HACMOS1-
wemy 6pemeHu MacuimabHas UHBAPUAHMHOCMb OKA3bl8Aemcs Ype38blyaliHo
cunvHo Hapywennot. Ho GyHnameHTanbpHO# rpynmnoil npocTpaHcTBa-BpeMEHH 10~
npexxHemy ocraercs rpynna Ilyankape—Beiss, u 3T0 COCTOSIHUE MPOCTPAHCTBA-
BPEMEHH C MaTeMaTudeckoi (M Gpu3nmueckoi) TOYKU 3pEHUs] OKa3bIBACTCs Cylle-
CTBEHHO OTJIMYHBIM OT IPHUHSITOIO CO BPEMEHU OTKPHITOrO MMHKOBCKUM Ipea-
CTaBJICHUA O IPOCTPAHCTBE-BPEMEHH KaK I1CEB/IOEBKIINI0BA IIPOCTPAHCTBA C IPYII-
noit [lyankape B kauecTBe PyHIaMEHTAILHON TPYIIIIBI.

Opnako 31€ch ciaeayeT YTOUHUTh, YTO 0]l MaclITaOHOW MHBAPUAHTHOCTBIO
OOBIYHO MPHUHATO MOHHUMAThH CIEAYIOIIYI0 CUTyaluio. Y Hac €cTb NOHHMMaHHE
MacmiTada, 4T0 UMEHHO CUUTATh MaJbIM, a YTO OOJIBIINM, HAIPUMED, BCIEACTBHE
HaJIM4Yusl 4acTUll ¢ Maccamu nokos. Ho HekoTopele ypaBHEHMs (Ha3blBaeMble
MacIITa0HO MHBAPUAHTHBIMHU) OJIMHAKOBO CIPABEUIMBBI, HE3aBUCUMO OT BBIOOpaA
Macmrtaba paccrosHuil. Hampumep, ypaBHeHuss MakcBemsia OJMHAKOBO TOYHO
BBITIOJIHSAIOTCS. KaK Ha IUIAHKOBCKMX MaciuTabax, Tak U Ha MaKpOCKOINYECKOM
YpOBHE.

Bwmecte ¢ Tem B cBepxpanHeit BcenenHoit BOmm3u boibmioro B3peiBa nMena
MECTO Apyras cuTyauus. YacTulbl C Maccoil OKOs €lle He CO3JaHbl, U HET BO3-
MO>KHOCTH YCTaHOBUTH MaclITad pacctosHuil. B aToM cinyuae 6 npocmpancmee c
MOYHOU MACUMAOHOU UHBAPUAHMHOCMbIO PACCTOSHUS KaK Obl OTCYTCTBYIOT U 8ce
MOYKU NPOCMPAHCMEA CIMAHOBAMCA 00UHAKOBO Ou3Kumu opye opyay. Iloatromy
¢du3nyeckas yacTula MOXKET Kak Obl MTHOBEHHO IEPEMEIIAThCS B IPOCTPAHCTBE-
BpemeHH. Jltobas cTpykTypa B MPOCTPAaHCTBE HEMPUUYMHHBIM 00pa3oM BIIUSET Ha
TO0YI0 APYTYIO CTPYKTYPY, U JTH000€ B3aUMOJICHCTBUE SBIISETCS JAIBHOICHCTBY-
IOLUM. DTO OYEHb [TOX0KE Ha TO, 4To, coryiacHo HO.C. Bnaaumuposy [10], npouc-
XOJUT B PEJSIMOHHON MapaaurmMe. A MMEHHO BBINOJIHAETCA NpuHIMN Maxa,
1 3aKOH IpaBuTanuy HproTOHA OKa3bIBaeTCs 1aabHOAEHCTBYOIINM.

UTo0B! pa3nu4UTh OMUCAHHBIC BBIIIE ABE PA3IMYHBIC CUTYAIMH, MbI IIPEia-
raeM BO BTOPOM CJIy4ae UCII0JIb30BATh HOBBIN TEPMUH — OUCTNAHMHAS UHBAPUAH-
Hocmb (MHBApUAHTHOCTH OTHOCUTENIBHO MTPOU3BOJILHOTO BEIOOpA PACCTOSHHIA).
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Ho Torna Bo3HMKaeT HEMPOCTOMN BOMPOC, KAK NOHAMb NPOCMPAHCMBO-8PEMs.
C CUbHO HAPYWEHHOU OUCMAHMHOU (MACUWMAOHO) UHBAPUAHMHOCMBIO.

ABTOp MTOHUMAET ATO CIEAYIOMMM 00pazoM. TOYHOE MOTOKEHIE YaCTHIIBI Ha
TPAEKTOPUU HECOBMECTUMO CO CBOMCTBOM AMCTAHTHOW HHBAPHUAHTHOCTH TIPO-
CTpaHCTBA, XOTA Obl U CHWJIBHO HapylleHHOW. [Ipu cuinpHO HapyIIEHHON THUCTaHT-
HOM MHBAPUAHTHOCTHU C OYEHb OOJILIION BEPOATHOCTHIO YaCTUIA OOHAPYKUBACTCS
BOJIM3M CBOEH KIIACCHUECKON TPAeKTOPUU, HO cyujecmsayem kpatine manas (HO TeM
HE MEHEe OTJINYHAsS OT HYJIsA!) 6eposmHOCIb 0OHAPYIHCEHUS IMOU YACTUYbL CYUe-
CMBEeHHO 0aneko om ceoell Kuaccuyeckou mpaexmopuu. TyT Mbl y3Ha€M HEKOTO-
pbI€ YTBEPXKICHUSI KBAHTOBO-MEXaHUUYECKOW TTapairMbl.

Jpyrumu cioBamu, 4acTUla, XOTS U B KpallHE PEeIKUX Cllydasx, UMeeT BO3-
MO>KHOCTb KaK ObI MTHOBEHHO IOTACTh B JIFOOYIO0 TOUKY IPOCTPAHCTBA. TeM caMbIM
npejiaraeMasi TMIoTe3a O CHJIbHO HAPYIIEHHOW B HACTOSIIEE BPeMs AUCTAHTHOM
WHBAPUAHTHOCTU TMO3BOJISIET HEKOTOPOMY OY€Hb MAajOMy YHCIy YacCTHUI[ MTHO-
BEHHO MEPEMEIIATHCS Ha OOJBIINE PACCTOSHUS, 00ECTIeUnBast K8AHMOBO-MEXAHU-
yeckyro Henoxkarvnocms [11]. Taxxe Onmarogapst 3Toi TUIOTE3€ TaKOE TIEpPEeMeIlie-
HUE B MPHUHIUIE BO3MOXHO W3 OyAyIIero B HACTOSIIEE U W3 HACTOSIIETO
B IPONLIOE, 00ECHeunBasi HENOKAIbHOCMb 680 6pemeHu. Takoro poja sBICHUS
Takxe oocyxaatorcs B [12].

MBI IpUXOAUM K BaXXHOMY BBIBOJIY O TOM, YTO pacIpeesieHUe YacTHIl B IIPO-
CTPAHCTBE B Clly4ae HAPYIICHHOW JUCTAHTHOW MHBAPUAHTHOCTU JOJKHO OMHUCHI-
BaThCsl BEPOATHOCTHBIM 00pa3oM. J[isi 3TOro B MPOCTPAHCTBE-BPEMEHH JIOJKHA
OBITh OIpe/ieTieHa HEKOTOPasi 6epOSAMHOCMHAA Mepa.

Ha ocHOBaHMY M3J10’KEHHBIX HJIeH aBTOPOM B [3] OBLIIO BBICKA3aHO MPEAIIONO-
JKEHUE, YTO CUIIbHO HapyIlIEHHAs AUCTaHTHAS HHBAPUAHTHOCTH IPOCTPAHCTBA-Bpe-
MEHU HaXOJUTCS B ONPEICTICHHBIX OTHOIICHUSX C MPoOIeMaMi KBAHTOBO-MEXaHU-
YECKOU mapaJurMbl.

PaccMoTpuM 11 IpOCTOTHI HEPEMATUBUCTCKUN ciaydaid. [Ipouenypa BBene-
HUSl HA MHOKECTBE HEPEISITUBUCTCKUX KJIACCHUECKUX TPACKTOPUH BEPOSTHOCTHOM
Mepbl omnucana B [13], KOTOpYIo MBI 371eCh KPaTKO BOCIIPOU3BEIEM C HEOOJBIINM
JIOTIOJIHEHUEM.

Kak u3BecTHO, AMHAMUKA KJIACCHYECKUX YaCTHUI] MOJYMHACTCS YPABHEHHIO
[MamunbToHa—SKO00M, KOTOPOE, €CIM OTPAHUYUTHCS HEPEIATUBUCTCKUM OJTHOMED-
HBIM JIBFDKCHUEM, uMeeT Bu [13]

2
B LB sy =o. ()
ot 2m\ Ox

3nech S — nelicTBue, (0S/0X) — uMmynbe yacTullbl, a pynkuus U(x,f) onuckl-
BaeT B3aMMOJICHCTBUE YaCTHIIBI C APYTHMMHU 00BEKTaMH B IPOCTPAHCTBE. DTO ypaB-
HCHHE B KJIACCHYECKO MEXaHUKE OMUCHIBACT TOYHOE MOJI0KEHUE YACTHUIIBI CO Bpe-
MEHEM Ha TPaeKTOPUH JBMKeHUs. [IpuunHa 3TOro 3akiro4YeHa B CIIPABETUBOCTH
BTOPOTO 3aKoHa HPBIOTOHA, KOTOpBIH CBSA3BIBAECT MPOU3BOJHYIO OT HMITYJIbCA
(BTOpYO MMPOM3BOIHYO OT ACHCTBHS) UEPE3 MOHATHE CUIIBI C SHEPTUEH B3aMOICH -
CTBUSI.
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HpCHHaFaGTCﬂ HeﬁCTBHC S npeaACTaBUTb B BUAC
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Btopoe cnaraemoe Bo BTOpo# (opmyne B (3) ouenp mano (Ooisee, yem
Ha 30 MopsAAKOB) IO CPABHEHUIO C TIEPBBIM ciiaraeMbiM. K TOMy 5k€ OHO COZIEPKUT
BTOPYIO IIPOU3BOJHYIO OT JIEHCTBUS, KOTOpas, KaK yKa3aHO paHee, OTBETCTBEHHA
3a y4eT BTOoporo 3akoHa HetoToHa B ypaBHenuu [ 'amumnbrona—Sko6u (1). [Toatomy,
Kak mpeiioxkeHo B [13], 3To cnaraemoe uckirouaeM u3 ypaBHeHus (3), U3 KOTOPOro
3aTeM HAXOMM IPOM3BOIHBIC OT ACHCTBHS O 1 mojacTapisieM ux B (1). B pesyiis-
Tare MoJIy4yaeM ypaBHECHUE
2 2
inl¥ _ —h—a—‘/j +U(x, Y, (4)
ot 2m Ox
npecTasistoniee coboi He YTo MHOe, Kak ypaBHenue lpenunrepa ams ogqHomep-
HOro ciydas. Eciu BBecTn omepaTop MMILybca Kak p=— ih(@/ 8x) , TO TIpaBas

yacTh ypasHeHus (4) Oyaer paBHa [( Pl Zm) " U] , TO €CTh OIIEPATOPY SHEPTUH

(ramunibToHUanHy) [13].

B pesynbrare BO3HUKAIOT [1Ba ypaBHEHUs, OTIMYANOIKecs Ha ciaraemoe ¢ 30
IIOPSIAKOM MajIOCTH. BO3HUKaeT BOIIPOC, KaKOE U3 3TUX YPAaBHEHUH TOYHOE, a KAKOE
npuOIKeHHOE. AHAIIN3 BCEH CyIIECTBYIONICH (GU3MYECKON CUTYallUU MTO3BOJISET
yTBEPKIaTh, YTO UIMEHHO ypaBHEHHE (4) ABJIsI€TCS TOYHBIM, a ypaBHeHue (1) npu-
OJIM>KEHHBIM.

Tem caMbIM BBISICHSIETCS, YTO KBAHTOBO-MEXaHUYECKOE ONUCAHUE PEAIBHOCTH
(ypaBHenue lllpenunrepa) 1eHCTBUTENBHO peAIN3yeT HAPYIIEHHYIO JUCTAHTHYIO
MHBAPUAHTHOCTb IIPOCTPAHCTBA-BPEMEHHU, IIPUYEM Mepa 3TOr0 HapyILICHUs OIIpe-
JlesieTcss BeMMYuHou nocrossHHou Ilnanka. Knaccudeckas Tpaekropus pa3mblBa-
€TCS B COOTBETCTBHM C IMPHUHIMIIOM HEONPEAEIECHHOCTH, PETYJIUPYEMBbIM BEIUYH-
HoW noctosHHON [lnanka. IIpu 3TOM BEpOATHOCTH OOHAPYKUTH YAaCTHUILy BOJIU3U
KJIACCUYECKOM TPAEKTOpUU TIOpa3lo BbIlIE, 4YeM Ha OOJIBIIOM pPACCTOSHUU
OT TPAEKTOPHHU.

@DakTUYECKH NMPUBEACHHBIE BBIIIE COOOpa)KEHUS MPEACTABIAIOT cO0OM erie
OJHY MHTEPIPETALNIO BOJHOBOW (YHKIMH KaK MEXaHHU3Ma, 00eCTIeYHBAIOIIETO
BEPOSATHOCTHYIO MEPY ISl peaIn3aliii CUJIBHO HAPYLIEHHOM JUCTAaHTHON UHBApH-
aHTHOCTH NPOCTPAHCTBA-BPEMEHH.

[IpuBeneHnsle 371ech COOOpAKEHUS MIPU JaJIbHEHIIEH UX pa3paboTKe MOTYT
IIPUBECTH K (POPMYIIUPOBKE HOBOU uHmepnpemayuu keanmosou mexanuxu. Hanpu-
Mep, B HOBOM HMHTEPIPETALMU YACTHULBI SIBJISIIOTCS CTAaHAAPTHO IOHUMAaeMBIMU
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YacTULlaM{, HE HarpyKEHHBIMHU JIONOJHUTEIbHBIM CBOMCTBOM BOJH Je-bBpoiis.
A MX KBaHTOBO-MEXaHMUYECKOE MTOBEJACHUE MPOSBIISAECTCS BCIEACTBUE CUIBHO Hapy-
IIEHHOM TUCTAaHTHON WMHBAapHMaHTHOCTH IPOCTPAHCTBA-BPEMEHM TOJIBKO IPHU HUX
AKCIIEPUMEHTAJIbHOM OOHapykeHuHu. UTo KacaeTcs MareMaTH4ecKOoro ammapara
KBAaHTOBOM MEXaHUKH, TO OH OCTAETCS MPEKHUM, U3MEHSAETCSA TOJBKO COJEpKa-
TEJNBHO MOHMMaeMoe Guiocodckoe ocMbicienrne. Hanpumep, npu BBIBOJIE PHH-
numa HeonpeneaeHHocTr ['eitzendepra HeT HE0OXOIUMOCTH MCIIOJIB30BATh TMOHS-
THe BOJH Ae-bpoilns, nocrarouno hopmanbHOro anmnapata KBAHTOBOM MEXaHHMKH.
Nuterpan Oeitnmana (hakTHUECKU TTO3BOJISET BBIYUCIIATH aMILUIUTY Iy TIEpEXoa u3
HAYaJIbHOM TOYKH MPOCTPAHCTBA-BPEMEHU B JIOOYIO JIPYTyI0 MPOM3BOJIbHYIO
Touky. [Ipu 3TOM mpU BBIYMCIEHUU STOTO HMHTETpajia HCIOJB3YIOTCA JIIOObIe
TPAcKTOPHUH, B TOM YUCIIE HE OTATOLEHHBIE PEISTUBUCTCKUMU OTPAaHUUEHUSMU, TO
€CTh IpeIoiaraeTcsi BO3MOXKHOCTh IMPAKTUYECKHM MIHOBEHHOTO IE€pexojaa oOT
TOYKHU K TOYKE.

OpHako 3/1€Ch BOBHUKACT HOB0E 0OCMOosamenbcmeo. B COOTBETCTBUH C IPUHS-
TOW THUIOTE30W HapylIeHHWE MAacCIITa0HOW MHBAPUAHTHOCTH TMPOCTPAHCTBA-Bpe-
MEHU U3MEHSUIOCH 32 BpeMsl 3BOJIIOIUHN BeenenHoil, 4yTo Biaeder 3a co00il BOZMOXK-
HOCTb U3MEHEHUSA CO BpeMEHEM NMOCTOAHHOM [1nanka. Kpaline 3aMaHYMBO yCTaHO-
BUTb COOTBETCTBHE BO3MOYKHOTO U3MEHEHUS CO BpeMeHeM nocTosiHHOM [lnanka ¢
BO3MOXXHBIM M3MEHEHUEM CO BpeMeHeM 3P (HEeKTUBHON KOCMOJIOTHYECKON MOCTO-
SIHHOH, KOTOpasi, KaK U3BECTHO, MHTEPIIPETUPYETCS KaK SHEPTHUs BaKyyMa, OIpeie-
nsieMasi KBaHTOBBIMU (DIIYKTYyallUsIMU, BEIMUMHA KOTOPBIX CPEAM APYTHX MPUYUH
3aBUCHUT TaK)K€ OT BEJIMUMHBI NOCTOAHHOM [1nanka.

JleiicTBuTenpHO, B cBepXpaHHel Beenennoli BOsn3u bonbiioro B3psiBa Benu-
yrHa () PEKTUBHON KOCMOJIOTHYECKOM MOCTOSIHHOM (HEPTHUsi BaKyyMma), a Cle/0-
BaTeJIbHO, M BEJIMYMHA KBAHTOBBIX (hIyKTyaluil Obula OTpOMHA M OTJIMYAIAch OT
coBpeMeHHOro 3HaueHus Ha 120 mopsakoB. B 3ToM 3akitodaercs M3BeCTHas
nmpo0eMa KOCMOJIOTUYECKON TIOCTOSIHHOM. [laHHOE 00CTOATETHCTBO MOXKET COOT-
BETCTBOBATh OO0JIbIION BenunHe ocTosiHHOU [lnanka, pacipoctpanstonieil kBaH-
TOBBIC 3aKOHBI Ha BCIO BceneHHyro, He3aBUCMMO OT MacimTaboB sBiIeHHHA. B 310
BpeMs KJlaccuuecKasi pu3rKa HUKaK ce0sl He IMPOsBISET HU B KaKoW 00JacTH Mpo-
CTpaHCTBA, a MacluTabHas (JUCTaHTHAs) MHBAPUAHTHOCTD PeaIM3yeTcs KaK MMo4TH
TOYHAsl CUMMETPUSI.

B pabotax [14—17] 6b110 Hal1IEHO KOCMOJIOTHYECKOE PELIEeHHE /IJIsl CBEpXpaH-
Hell BeeneHnHoil, B KOTOpoM yepe3 KpaHe Majioe Bpemsi mociie boapioro B3peiBa
(perynupyemoe cBOOOIHBIMHU MapaMeTpaMHu TEOPHUU) OTPOMHAs BeTU4KHA P PeK-
TUBHON KOCMOJIOTMUECKOH MOCTOSHHOM (PHEpruM BaKkyyMa) pe3KO 3KCIOHEHIH-
aJlbHO CIIAJACT U 3aTEM BCE BpeMs 3BONIIOLIMY BeceneHHoM, MeIJIEHHO YMEHbIIASACh,
npuOJINKAETCS K CBOEMY COBPEMEHHOMY 3HaueHHIo (puc. 1).

[Tocrosnnas I1nanka 3a kpailHe Majlo€ BpEMsI MOKET aHAJIOTUYHO PE3KO CIia-
JaTh OT CBOETO OOJBIIOro 3HAUYCHHS B cBepxpaHHed BceneHHoOW a0 3HaueHus,
CPaBHMMOI'O C COBPEMEHHBIM, U 3aT€M, MEJUICHHO YMEHbINASAChH, IPUOIMKATHCS K
CBOEMY COBPEMEHHOMY 3HAYEHHMIO.

@DaKTUYECKN H3JI0KEHHAsl TUIOTE3a HM3MEHEHUs NocTosiHHOM Ilmanka co
BPEMEHEM IPEJCTABIAET COOOM elle OJHO BO3MOXHOE OOBSCHEHHE yKa3aHHOU
PO0GJIEMbI KOCMOJIOTHYECKOM MOCTOSIHHOM.
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Puc. 1. IToBenenue MmacimTabHoro pakropa

4 3P PeKTUBHONH KOCMOJIOrHYeCKOii MOCTOAHHOI MpU GOIbIINX BpeMeHaxX

0.00

W3noxeHHble TeOpeTUIeCKre COOOPaKEHHS B IPUHIIUIIE TPOBEPSIEMBI, €CITH B
paHHeil BcenenHoll Haiinercs siBieHUE, KOTOPOW MOXKET ObITh OOBSICHEHO OoJjiee
aJIeKBaTHBIM 00pa30M, €CJIM MPU BBIYUCIIEHUX IPUHATH TOCTOSIHHY1O [11anka pas-
HOW HECKOJIBKO 0OJIbIICH BETMUNHE, YEM €€ COBPEMEHHOE 3HaUCHHE.

B nacrosiee Bpems obcyxaaercs 0obsBiaeHHoe B 1999 r. Jlxonom Y3660M ¢
COAaBTOPAMHU BO3MOKHOE U3MEHEHHUE CO BPEMEHEM ITOCTOSIHHOM TOHKON CTPYKTYPbI
3a Bpems nopsiaka 10 mupz et [18]. Bo3aMokHO, 4TO TPUUYMHON TAKOTO U3MEHEHUS
SABJISIETCS] KAK pa3 U3MEHEHUE CO BpeMeHeM NocTostHHOM [limanka. JlaHHbINA BOIIpoC
TpeOyeT AajabHENIIEero TIATEIbHOTO UCCIEA0BaHMSL.
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STRONGLY VIOLATED SCALE INVARIANCE OF SPACE-TIME
(QUANTUM-MECHANICAL ASPECT)
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Abstract. The hypothesis that the Universe in its evolution exhibits, to one degree or another,

strongly violated scale invarianceis discussed. The fundamental group of space-time now is not the

Poincaré group, but the Poincaré—Weyl group. In case with a very high probability a particle is found

near its classical trajectory, but there is an extremely small (but nonetheless nonzero!) probability

of detecting this particle far from its classical trajectory, providing quantum mechanical nonlocality

both in space and in time. The considerations presented here, in their further study, may lead to the

formulation of a new interpretation of quantum mechanics. A possible change in Planck’s constant

over time is discussed.
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