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ONE-PARTICLE STATES IN CURVED SPACETIME

F. Loran'!

Isfahan University of Technology, Isfahan, Iran

The traditional particle interpretation of states of quantum field theory in the Minkowski
spacetime relies on the Minkowski spacetime symmetry, i.e., the Poincaré group uplifted to the
Hilbert space. We argue that Weinberg’s approach to particles and interactions in the Minkowski
spacetime utilizes the representations of the inhomogeneous Lorentz transformations in the Hilbert
space dissociated from the spacetime symmetry. Thus, it provides a particle interpretation of states
in general nonstationary curved spacetimes straightaway. We give Lagrangians for scalars, spinors
and vector fields supporting the argument and show that these classical fields contribute to the
cosmological constant.

TpanuuyoHHass MHTepHpeTalus COCTOSHUH KBAaHTOBOH TEOPHM I0JS B [POCTPAHCTBe-BpEMEHH
MHUHKOBCKOTrO KaK COCTOSIHMH YacTHL[ OCHOBAHAa Ha CHMMETPHUH 3TOTO IPOCTPAHCTBA-BPEMEHH, T.e€.
rpynme [lyaHkape, nogHsATo# B npoctpaHcTBo [Mibbepra. [laHbl apryMeHTH! B M0J1b3Y TOrO, YTO MOJ-
xoz Baitn6epra x uactuiaM U B3aHMOJEHCTBUSAM B IPOCTPAHCTBE-BpeMeHH MUHKOBCKOTO HCIIO/Ib3YeT
npeacTaBJeHUs] HEONHOPOLHBIX NpeobpazoBanuil JlopeHla B rHabOEPTOBOM IIPOCTPAHCTBE, OTAENEH-
Hble OT NPOCTPAHCTBEHHO-BPEMEHHOH cHMMeTpuH. TakuM o06pa3oM, OH NO3BOJET AaTh YacTHLE-
NOLOOHYI0 MHTEPIPETALMIO COCTOSHUH NMpPSAMO B OOIIMX HEeCTALMOHAPHBIX MPOCTPAHCTBAaX-BpeMeHax.
[TprBeneHs! JarpaHKHUaHbl A/ CKaJISIPHBIX, CIMHOPHBIX H BEKTOPHBIX MOJIEH B MOANEPIKKY ITHX ap-
T'yMEHTOB M [0Ka3aHO, YTO COOTBETCTBYIOLIHME KJaCCHUECKHe I10J1s1 JAl0T BKJAA B KOCMOJIOTHYECKYIO
NOCTOSIHHYIO.
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