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AnHoTanusa. [IpeayiokeHo OMHMCHIBaTh «CBEPXCBETOBBIC» IOJIETHI BapIi-Kopabiei Auib-
KyObeppe C MOMOIIBI0 Teopuu MOTOKOB Puuun. [TokazaHo, 4TO Takue MOJNETHI, COMTPOBOXK-
maemble 00pazoBaHueM 4-MEepHBIX KPOTOBBIX HOP, MOYKHO JIETAIBHO OXapaKTEPHU30BaTh KaK
NOTOK Puyum ¢ xupypruei.

KiroueBbie c10Ba: KpOTOBBIE HOPBI, BapH-KOpaOJH, TOTEPs] CBA3HOCTH, MOTOKU Puyuwm,
CUHTYJIIPHOCTH, XUPYPTHsl

BBenenue. JlokanbHble (U3MYECKUE IMPOLIECCHl, MPOUCXOJAININE B (PU3NYECKOM
KOCMHUYECKOM MPOCTPAHCTBE, B TOM UHKCJIE U CTApThl Bapm-kopabieil AnbkyOobeppe,
MOT'YT TMOPOJUTH 4-MepHBIC KPOTOBBIC HOPBI B MPOCTPAHCTBE-BPEMEHH, KOTOpHIC
MPUBOJAAT K TOMY, YTO (PU3MUYECKOE MPOCTPAHCTBO TEPSET TOMOJIOTHYECKYIO CBSI3-
HOCTh — KOMIIaKTHasi 00JacTh MPOCTPAHCTBA, COAEPIKAIAsi UICTOYHUK OMUCAHHOM
MeTaMop(O3bl, KOTPHIBAETCS» OT BCETO OCTAIBLHOIO MpocTpancTia [1].

Metoabl 1 MaTepuaJbl; pe3ybTaTbl. B padoTe HCNOIB3YIOTCS METO/IBI TEO-
puu OTOKOB Puuum, o011ei TeoOpur OTHOCUTENHHOCTH U AU depeHITnaIbHON TO-
nojorud. JlerajgpbHOE ONMUCAHWE MPOIECCOB 00pa3oBaHHs 4-MEpHBIX KpPOTOBBIX
HOp, CONMPOBOXKIAIOUINX CBEPXCBETOBbIE, a TOYHEE, CBEPXOBICTPHIE MOJETHI BapIl-
Kopabiielt AnbKyObeppe, B HallleM UCCIIEI0BAaHUU MTPOU3BOAMUTCS C TOMOIIBIO TEO-
puHU OTOKOB Pruyum C xupypruei

0gik _
e = 2 Ruo

KOTOpast ObliTa TpeUIoKeHa [ aMUIIBTOHOM | JIOBECHA JIO0 JIOTHYECKOTO 3aBepiiie-
uust ['puropuem Ilepensmanom [2]. O6pa3zoBanue 4-MepHON KPOTOBO#l HOPHI IMO-
CPEICTBOM MPENEILHOrO MOTOKa PUydmM, Hampumep, B Cilydae 3aMKHYTOrO MPO-
cTpaHcTBa S>, TPOMCXOAUT 1O OJHOMY M3 JBYX BO3MOXHEIX TyTeH pa3BHUTHSA
coObITnii: 1) o6pasyercs cxumaromasica kpyrias cdepuueckas popma S3 wm ee
daxrop S3 /T (koTOpkIil cxKMMAeTCs B TOYKY 3a KOHEYHOE BpeMs), 1100 2) B Tou-
KaX MaKCHMAIbHOU KPMBU3HBI |Rjim (X, t)| umer oOpa3oBaHue CHHIYJISPHOCTH
Tuna 6eCKOHEYHOro IUIHHApa S% X R, T. €. GOpPMHUpPYETCs TOHKAs KIIes» C MocIe-
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OYIOLIUM €€ «IIePEeKYChIBAHUEM» C IIOMOLIBIO XUPYPIrMU U pa3JCIICHUEM IPO-
CTpaHCTBa Ha JBa «KycKa». JTOT BTOPOW MyTh OTBEYAET Ipolieccy oOpa30BaHMUs
4-mepHOW KPOTOBOM HOPBI B MPOCTPAHCTBe-BpeMeHH. [1oapoOHbIe aeTanu Toro,
KaK Ha CaMOM JeJ€ ITPOUCXOINUT KIIEPEKYChIBAHUE» U Pa3pbIB U KaK CIEAYET MPO-
BOJMTH JAHHYIO «XHPYpPrUI0» OYEHb CIO0KHbI. HO MMEHHO 3TO COOTBETCTBYET IO~
JIETy Bapmn-Kopals, U 3TH JAETAU SBISAIOTCS MPEAMETOM HAIIEro HCCIIeOBaHUS.
IlepBbIli OTMEYEHHBIN BBILIE ITYTh Pa3BUTUS HE MOXKET PEAIN30BaATHCS, TIOCKOJIBKY
JJI 3TOrO Ha Kopalbiie MpOoCTO HET HeoOXoaAuMOoH sHeprunu. PaKkTUYECKH 3TO MyTh
€CTh ITyTh (PAHTACTUYECKOTO YHUUYTOXKEHUS POCTPAHCTBA.

B noknazne npuBOASTCS KOHKPETHBIE MPUMEPHI TIOTOKOB (j), U B paMKax 00-
HIei TEOPUH OTHOCUTEIBHOCTHU MOTYUY€HBI (POPMYIIbI ISl TNIOTHOCTH SHEPIHUH, OT-
BEUYAIOLICH OIMCAaHHBIM IIpOLIECCaM.

3akiouenue. [IpenioxkeHHbIi B paboTe MOIX0/I, OMUPAIONTUNCS HA TEOPHUIO
IIOTOKOB Pu4uM, 1aer BO3MOKHOCTh ONMCHIBATh M PACCUUTHIBATH BCE JIETAIU, CO-
MPOBOXK/IAOIIME TOJETHl BapI-KOpalisl MPU BBIXOJE HA CBEPXCBETOBOM DPEXKUM
I0JIETA.
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Abstract. t is proposed to describe the “superluminal” flights of Alcubierre warp ships us-
ing the Ricci flow theory. It is shown that such flights, accompanied by the formation of 4-
dimensional wormholes, can be described in detail as a Ricci flow with surgery.
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Introduction. Local physical processes occurring in physical outer space, includ-

ing the launches of Alcubierre warp ships, can generate 4-dimensional wormholes
in space-time, which lead to the fact that physical space loses topological connec-
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tivity — a compact area of space containing the source of the described metamor-
phosis “breaks off” from the rest of space. [1].

Methods and materials; results. The methods of Ricci flow theory, general
relativity and differential topology are used in the work. In our study, a detailed
description of the formation processes of 4-dimensional wormholes accompanying
superluminal, or rather, ultrafast flights of Alcubierre warp ships is carried out us-
ing the Ricci flow theory with surgery
ngk = —2 Ry,
which was proposed by Hamilton and brought to its logical conclusion by Grigory
Perelman [2]. The formation of a 4-dimensional wormhole by means of a limiting
Ricci flow, for example, in the case of an enclosed space S3, occurs along one of
two possible paths of development: 1) a compressible round spherical shape S3 or
its factor S3 /T is formed (which is compressed into a point in a finite time), or 2) at
points of maximum curvature |R;x;m (x, t)| a singularity of the type of infinite cyl-
inder S? x R, is formed, i. e. a thin “neck” is formed, followed by its “snacking”
with the help of surgery and the division of space into two “pieces”. This second
path corresponds to the formation of a 4-dimensional wormhole in space-time. The
detailed details of how “snacking” and tearing actually occur and how this “sur-
gery” should be performed are very complex. But this is exactly what corresponds
to the flight of a warp ship, and these details are the subject of our research. The
first development path mentioned above cannot be realized, because the ship simp-
ly does not have the necessary energy for this. In fact, this path is a path of fantas-
tic destruction of space. The report provides specific examples of g;;, flows, and
within the framework of general relativity, formulas for the energy density corre-
sponding to the described processes are obtained.

Conclusion. The approach proposed in this paper, based on the theory of Ricci
flows, makes it possible to describe and calculate all the details accompanying
warp ship flights when entering fast than light flight mode.
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