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COSMOLOGICAL ACCELERATION
AS A CONSEQUENCE OF QUANTUM
DE SITTER SYMMETRY

F.M. Lev'!
Artwork Conversion Software Inc., Manhattan Beach, CA, USA

Physicists usually understand that physics cannot (and should not) derive that ¢ ~ 3 - 10® m/s
and i ~ 1.054 - 1073* kg - m?/s. At the same time, they usually believe that physics should derive
the value of the cosmological constant A and that the solution of the dark energy problem depends
on this value. However, background space in General Relativity (GR) is only a classical notion,
while on quantum level symmetry is defined by the Lie algebra of basic operators. We prove that
the theory based on the Poincare Lie algebra is a special degenerate case of the theories based on
the de Sitter (dS) or anti-de Sitter (AdS) Lie algebras in the formal limit R — oo, where R is the
parameter of contraction from the latter algebras to the former one and has nothing to do with
the radius of background space. As a consequence, R is necessarily finite and fundamental to the
same extent as ¢ and %, and a question why R is as it is does not arise. Following our previous
publications, we consider a system of two free bodies in dS quantum mechanics and show that
in semiclassical approximation the cosmological dS acceleration is necessarily nonzero and is the
same as in GR, if the radius of dS space equals R and A = 3/R?. This result follows from basic
principles of quantum theory. It has nothing to do with existence or nonexistence of dark energy,
and therefore for explaining cosmological acceleration dark energy is not needed. The result is
obtained without using the notion of dS background space (in particular, its metric and connection),
but simply as a consequence of quantum mechanics based on the dS Lie algebra. Therefore, A has
a physical meaning only on classical level, and the cosmological constant problem and the dark
energy problem do not arise. In the case of dS and AdS symmetries, all physical quantities are
dimensionless, and no system of units is needed. In particular, quantities c, i, s, which are the
basic quantities in the modern system of units, are not so fundamental as in relativistic quantum
theory. “Continuous time” is a part of classical notion of space-time continuum and makes no
sense beyond this notion. In particular, description of the inflationary stage of the Universe by
times (1072, 10732 s) has no physical meaning.

DU3HKHK 06BIYHO OHMMAIOT, UTO (DM3MKA He MOXeT (M He JOJKHA) BHIBOAHTD, 4TO ¢ & 3-10% M/c
uh~1,054-1073 KF~M2/C. B T0 e Bpemsi oHUM OGBIUHO AYMAIOT, YTO (PU3HKA HOJIKHA BHIBECTH 3HA-
YyeHHe KOCMOJIOTHUYeCKOH TOCTOSHHOH A U 4TO pelleHHe NPo6eMbl TEMHOH SHEPTHH 3aBUCUT OT 3TOTO
3HaueHust. OIHAKO MPOCTPAHCTBO-BpeMst B 00uiell Teopuu otHocuteabHocTH (OTO) siBasietest Juilb
YHUCTO KJAaCCHUECKHM MOHATHEM, B TO BpeMsl KaK Ha KBaHTOBOM ypOBHe CHMMETpHS ONpefessieTcs
anre6poit JIu 6a3oBbix onepaTopoB. Mbl JoKa3blBaeM, YTO T€OPHsi, OCHOBaHHas Ha NyaHKape-a/irebpe
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JIu siBJIsileTCSl YACTHBIM BbIPOXKAEHHBIM C/y4aeM TEOpHH, OCHOBaHHOH Ha ajire6pax me Cutrepa (dS)
unu antu-ge Currepa (AdS) Jlu B dhopmasbHoM npenene R — oo, rae R — mapaMerp KOHTPaKLHUU
U3 MOCJeNHUX anreOp B MepBYI0 U He HUMeeT HUYEro OOLIero ¢ PajuycoM NPOCTPAHCTBA-BPEMEHU
B OTO. Kak cienctBue, R HeOOGXOAUMO KOHEYHO, (yHAAMEHTaJbHO B TOH Ke CTENeHH, YTO ¢ U
i, 1 Bompoc, moueMy R HMeeT HMEHHO Takoe 3HaueHHe, He BosHHMKaeT. Cielysi HallUM Mpenblay-
UM NyONUKaLKsIM, MBI PacCMaTPUBAaeM CHCTEMY JBYX CBOOOAHBIX Tes B dS KBaHTOBOH MexaHHKe
1 NOKa3blBaeM, YTO B KBA3HUKJACCHYECKOM MPHUOJMKEHHH KOCMOJIOTHUECKOe YCKOpPeHHe HeoOXOLHMO
HeHyJleBoe U Takoe ke, kak B OTO, ecan panuyc dS npocTpaHcTBa-BpeMenu paBeH R u A = 3/R?,
DTOT pesyJbTar cleyeT U3 6a30BBIX NPUHLIMIOB KBAHTOBOH Teopud. OH He MMeeT OTHOLIEHHS K
TOMY, CYLLECTBYET HUJIH He CYLIECTBYeT TeMHasi SHeprus, U, C/1e0BaTe/bHO, /s 00DbICHEHHST KOCMO-
JIOTHYECKOTO PACIIMPEHHUs TeMHAsi SHEPTUsi He HYXKHa. DTOT pe3yJsbTaT MosydeH 6e3 UCIOJb30BaHHs
noHsiTust dS mpocTpaHCTBa-BpeMeHH (B YaCTHOCTH, €r0 METPUKH U CBSI3HOCTH), & MPOCTO KaK CJel-
CTBHE KBaHTOBOH MeXaHHKH, OCHOBaHHOH Ha dS-anrebpe Jlu. CiemoBatesbHo, A UMeeT (HU3HUECKUH
CMBICJI TOJIBKO Ha KJIAaCCHYECKOM YPOBHE U MPoOJieMbl KOCMOJIOTHUECKOH MOCTOSIHHON U TeMHOH 3Hep-
ruM He BO3HHUKAOT. B ciyuae dS- u AdS-cummerpuil Bce Qusnueckue BeNHYMHBl Ge3pasMepHBHl U
HHKaKasi CUCTeMa e[HHHULl He HY)KHa. B 4acTHOCTH, BeJMYHUHHI ¢, fi, S, KOTOPbIE SIBJSIOTCS 6a30BbIMU
B COBPEMEHHOH CHCTeMe eIHHHL, He SIBASIOTCS (QyHAAMEHTaJbHBIMH B TOH K€ CTeNeHH, YTO B pe-
JIATUBHUCTCKOH KBaHTOBOH TeopuH. «HenpepreiBHOE BpeMsi» sIBJISIETCS YaCTbIO KJIACCHUECKOTO MOHSATHS
IPOCTPAHCTBEHHO-BPEMEHHOIO0 KOHTHMHYYMa U He HMeeT CMbIC/a BHE 3TOrO MOHsATHs. B yacTHocTH,
omHCcaHHe MHMIALHOHHOH cTamuy Beenennoii Bpemenamu (10739, 10732 ¢) He umeer dusnyeckoro
CMBICIA.

PACS: 02.20.Tw; 98.80.Jk; 98.80.Es; 98.80.Qc; 95.36.+x
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