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AnHoTtanusi. [IpeyioxeHo OIMUCHIBATH «CBEPXCBETOBBIE» MOJIETHI Bapr-Kopadieil Aub-
KyObeppe ¢ IOMOIIbI0 TeopruHd MOTOKOB Puuun. [lokazaHo, YTO Takwe MOJETHI, COPOBOXK-
JlaeMble 00pa30BaHUEM 4-MEPHBIX KPOTOBBIX HOP, MOXKHO JETaIbHO OXapaKTEPHU30BaTh KaKk
noTOK Puuum ¢ xupyprueil.

KnroueBble c10Ba: KpOTOBBIE HOPBI, BapI-KOpaOH, MOTEPsl CBSI3HOCTH, MOTOKH Puyum,
CUHTYJISIPHOCTH, XUPYPIHs

Beenenue. JlokanbHble (QHU3HYECKHE TPOIIECCHI, MPOUCXOJSIINE B (HU3NIECKOM
KOCMUYECKOM IIPOCTPAHCTBE, B TOM YMCIIE M CTapTHI Bapl-Kopadieil Anbkyobeppe,
MOTYT HOpPOJIUTH 4-MEpHBIE KPOTOBBIE HOPBI B NMPOCTPAHCTBE-BPEMEHHU, KOTOPHIE
MPHUBOAT K TOMY, YTO (PH3UYECKOE MPOCTPAHCTBO TEPSET TOIOJIOTHYECKYIO CBSI3-
HOCTh — KOMIIaKTHas 00JIaCTh MPOCTPAHCTBA, COJEpKalasi HCTOUHUK OMHMCAaHHOM
MeTaMOp(O3bl, «OTPBIBAETC» OT BCETO OCTAIBHOrO MpocTpaHcTsa [1].

MeToabl 1 MaTepHaJbl; pe3yJbTaThl. B paboTe HCIONB3yIOTCS METOABI TEO-
pHUH MMOTOKOB Puuum, 00Iell TeOpUH OTHOCHUTEIILHOCTU M AU(PepeHIIHATILHON TO-
nojorud. JleranpHoe ONMMCaHWE MPOLECCOB 00pa3oBaHMs 4-MEPHBIX KpPOTOBBIX
HOp, COIIPOBOXKIAIOIINX CBEPXCBETOBBIE, & TOYHEE, CBEPXOBICTPHIE TONETHI BapIl-
Kopabnelr AnbpKkyObeppe, B HallleM HCCIeT0BAaHIH IPOU3BOANUTCS C TIOMOIIBIO TE€O-
puu NOTOKOB Puuun ¢ xupyprueu
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KOTOpasi OblIa MpeuioskeHa ['aMUIIBTOHOM M JOBEAEHA 10 JIOIMYECKOTO 3aBeplie-
Hus ['puropuem llepensmanom [2]. OOpa3oBanue 4-MepHOW KPOTOBOH HOPHI TO-
CPEICTBOM IPENENBbHOIO MOTOKAa Pu4um, Hampumep, B Cllydae 3aMKHYTOIO IpO-
cTpaHcTBa S3, MPOMCXOAMT MO OJHOMY M3 JBYX BO3MOMKHBIX ITyTell pa3BUTHs
cobObITHii: 1) o6pasyercs cxumaromascs Kpyrias cepudeckas Gopma S3 unm ee
daxrop S3/T (KOTOpHIiA C:KMMaeTcsi B TOUKY 3a KOHEYHOE BpeMs), U060 2) B TOU-
KaX MaKCUMAalbHOW KPUBH3HBI |Rjpm(x,t)| uMmer oOpa3oBaHHE CHHIYJISPHOCTH
TUMa GECKOHEYHOTO UIMHAPa S% X R, T. €. (pOPMHUpPYETCs TOHKAS «IIes» ¢ TocIe-



162 Mocksa, MITY um. H.3. bBaymaHa, 7—10 utons 2025 2.

IYIONTUM €€ «IEPEKyCHIBAHUEM» C TIOMOINBI0 XUPYPTHH M Pa3ACIICHUEM IIpO-
CTPaHCTBA Ha J[BA «KyCKa». DTOT BTOPOM MyTh OTBEYAET MPOIECCY O0pa3oBaHUs
4-MepHOW KpOTOBOUM HOPBI B MPOCTpaHCTBe-BpeMeHH. [loapoOHbIe neTamu Toro,
KaK Ha caMOM JIelle TIPOUCXOUT «IEPEKyChIBAaHNE» M Pa3phIB U KaK CIEAyeT Mpo-
BOJUTH JIAHHYIO «XHUPYPIHIO» OYCHH CIOKHBEI. HO MMEHHO 3TO COOTBETCTBYET IIO-
JIETY Bapn-kopaOms, ¥ 3TH JCTAIU SIBIISIOTCS MPEAMETOM HAIETO WCCIICTOBAHUS.
IlepBbIit OTMEUEHHBIH BBIIIE MTYTh Pa3BUTHS HE MOXKET PEan30BaThCS, TOCKOIBKY
JUISL TOTO Ha Kopabie MpocTo HeT HeoOXoauMol sHeprun. MakTHYeCKu 3TO My Th
€CTh My Th (PAHTACTUUECKOTO YHUUTOKEHUS IPOCTPAHCTBA.

B noxmane npuBoASTCS KOHKPETHBIE MPUMEPHI MOTOKOB gk, H B paMKaxX 00-
e TeOpHH OTHOCUTEIHLHOCTH MOYYIeHBI (DOPMYJIBI IJIS TFIOTHOCTH SHEPTHUH, OT-
BEUAIOIIEH OMMCAHHBIM IIPOLIECCaM.

3axawuenne. [IpemoxeHHsiii B paboTe MOAXO0/, OMUPAIOIIUNACS HA TCOPHIO
MOTOKOB Puv4m, maeT BO3MOXHOCThH OIMCHIBATH W PACCUUTHIBATH BCE JIETAIH, CO-
MIPOBOKIAIONINE TTOJIETH BapI-KopaOJisi TP BBIXOJE HA CBEPXCBETOBOW PEKUM
moJjiera.
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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
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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 |Rjz;, (X, t)| a singularity of the type of infinite cyl-
inder 2 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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