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Cosmological solutions are studied in the context of the modified measure
formulation of string theory, when the string tension is a dynamical variable and an
additional dynamical degree of freedom and its value is dynamically generated. These
tensions are then not universal, rather each string generates its own tension which
can have a different value for each of the string world sheets, and in an ensemble
of strings, the values of the tensions can have a certain dispersion. We consider a
new background field that can couple to these strings, the “tension scalar”, which is
capable of changing locally along the world sheet, and then the value of the tension
of the string changes accordingly.

When many types of strings probing the same region of space are considered,
this tension scalar is constrained by the requirement of quantum conformal
invariance. For the case of two types of strings probing the same region of space
with different dynamically generated tensions, there are two different metrics,
associated to the different strings. Each of these metrics has to satisfy the
vacuum Einstein’s equations, and the consistency of these two Einstein’s equations
determines the tension scalar. The universal metric, common to both strings,
generically does not satisfy Einstein’s equation. The two string-dependent metrics
considered here are flat space in Minkowski space and Minkowski space after
a special conformal transformation. The limit where the two string tensions are
the same is studied, it leads to a well-defined solution. If the string tension
difference between two types of strings is very small but finite, the approximately
homogeneous and isotropic cosmological solution lasts for a long time, inversely
proportional to the string tension difference, and then the homogeneity and isotropy
of the cosmology disappear and the solution turns into an expanding braneworld
where the strings are confined between two expanding bubbles separated by a very
small distance at large times.

H3ayuatoTcs KocMosIorHyecKkre pellleHHs] B KOHTEKCTe MOAU(UIIMPOBAHHON (opMy-
JIMPOBKU Mepbl TEOPUH CTPYH, KOT/la HATSKEHHE CTPYHBI BJsETCS JUHAMHUYeCKOH me-
PeMeHHOH U JIOMOJHUTENbHON TUHAMHUYECKOH CTeNeHblo CBOOOE, a ee 3HAaUeHHe TeHe-
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pupyeTcsl AMHAMHUYeCKH. B 3ToM ciydae HaTs»KeHHs He SIBJSIOTCS YHHBePCaJbHBIMH,
KaXK1as CTPyHa CO31aeT CBoe COOCTBEHHOE HATSIXKEHHE, KOTOPOe UMeeT CBOe 3HaueHHe
IJ1s1 Ka)KIOT0 M3 MHPOBBHIX JIMCTOB CTPYH, a B aHcaMbJie CTPYH 3HAUEHHs HaTsKEeHHS
MOTYT HMMeTb OIlpelesleHHYI0 Oucnepcuio. PaccMmarpuBaercsi HOBoe (DOHOBOe IOJIe,
KOTOpPOEe MOXKET CBfI3BIBATHCS C STHMH CTPYHAMH, — «CKaJsp HATSXKEHHs», KOTOPBIH
crioco6eH JIOKaJbHO MEHSITbCSl BIOJNb MHPOBOTO JINCTA, H TOTAA, COOTBETCTBEHHO,
MeHsIeTCsl 3HaYeHHe HaTsKeHHs CTPYHBI.

Korna paccmartpuBaeTcsi MHOXKeCTBO THUIIOB CTPYH, HCCJAEAYIOLIMX OAHY U Ty XKe
06/1aCTb NPOCTPAHCTBA, 3TOT CKaJ/Sp HaTSXKEeHHUs OrpaHHuYMBaeTcsl TpeGOBaHHEM KBaH-
TOBOH KOH(OPMHOH MHBAapHAHTHOCTH. [l ciydyasi ABYX THIIOB CTPYH, 30HAHMPYIOLINX
OZIHY M Ty e 006J1acTh MPOCTPAHCTBA C Pa3HBIM AWHAMHUECKH TeHepHpyeMbIM HaTsKe-
HHEeM, CyIIeCTBYIOT IBe pasHble METPHKH, CBS3aHHble C pPa3HbIMH CcTpyHamu. Kaxknmas
U3 3THX METPUK [OJKHA YIOBJETBODPSTb BAaKyyMHBIM ypaBHEHHAM DHHIUTeHHA, U
COIJIaCOBAHHOCTb 3THX ABYX YPaBHEHHH ompefiesisieT CKa/sap HaTs’KeHHs. YHHBep-
canpHas MeTpHKa, obuwas aas obeux CTPyH, B OOLIeM CcJydae He YIOBJIETBOPSET
ypaBHeHHI0 JDHHIITeHHa. PaccmaTpuBaloTcsi Be METPHKH, 3aBUCSIIHE OT CTPYH, —
3TO MJIOCKOE NPOCTPAHCTBO B MPOCTPaHCTBe MUHKOBCKOro M NPOCTPaHCTBO MHUHKOB-
CKOro focJie crelralbHOro KoH(hopMHoro npeobpasosanus. Mcenenyercs npened, npu
KOTOPOM HaTsi’keHHe [ABYX CTPYH OfIMHAKOBO, U 3TO MPUBOAUT K YETKO OMNpefie/leHHOMY
pemrenuio. Ecnu pasHOCTb HaTsXKeHHS] MeXAy ABYMS THNAMH CTPYH O4eHb MaJsa, HO
KOHEeuHa, TO MPHOJN3NUTEbHO OLHOPOAHOE W H30TPOMHOE KOCMOJIOTHYECKOe pelleHHe
COXpaHsleTCsl B TeueHHe MAOJroro BpeMeHH, 0OpaTHO NPOMNOPLHMOHAIBHOIO Pa3HOCTH
HaTs>KeHUH CTPYH, a 3aTeM OJQHOPOAHOCTb M HM30TPONHOCTb KOCMOJIOTMH Hcue3aeT
U pellleHHe TPeBpallaeTcs B PACILIUPSIOLIUHCS MUpP OpaHbl, e CTPYyHBI 3aKJIOYeHBl
MeKIy IBYMsl PacIIHPSIONIMMHUCS Ty3bIPSIMH, pa3/ie/leHHBIMH OueHb HeOOJbIINM pac-
CTOSIHMEM Ha GOJIbIINX BpeMeHax.

PACS: 44.25.+f; 44.90.+c



