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AHHOTaAIMA

CoBpeMeHHass (u3MKa 3anuia B TYMUK. YTOOBI OOBSCHUTH
MakKpo-aHOMaiuu BceneHHOW, MEWHCTpUM BBOAWT HEBUAMMYIO
TeMHyI0 MaTepuio, MIOAUT NMAPATIOKCH CHHTYJISIPHOCTHA U OTIEpUpYeT
a0CTPaKTHHIMU MaTEMAaTUYECKUMU OCSIMH.

Dra KHUTA Tpeiaraet (GyHAAMEHTATbHO WHOW, WHXEHEPHbIit
nonxon. Onupasich Ha 3aKOHBI MEXaHWKH CIUIONIHBIX Cpel, aBTOp
(popmanm3yeT BakyyM Kak HENpepbIBHBIN SD-ynmpyruii KOHTUHYYM.
371ech rpaBUTAIMS — 3TO MaKPOCKOIUYECKOE HATSDKEHWE Cpefpl, a
YaCTHUIIBI — TOMOJIOTUYECKHE COTUTOHBI.

B paborte maremarnuecku BBHIBEJEHO MaKpPOKBAHTOBaHWE OpPOUT
(Oopeie  Koiinepa, Cenna) depe3 crosuue BOJHBI beccenst 6e3
ucronp3oBanus TemHoit matepuu. PazoOpana npupona nHepIun Kak
YIIPYrof OTAa4YM MPOCTPAHCTBA, a SIPO YEPHOW ABIPHI OMMCAHO KaK
30Ha 3aMOPOXEHHBIX (DIYKTyalWid ¢ Temrieparypori AOCOTIOTHOrO
HYJISI.



Maremaruueckas 0a3a  MpenpuHTa: DOI: 10.5281/
zenodo.22837822



Conep:kanue

Beenenne. Kpusuc 3amiatok 1 WITIO3KSA IyCTOTHI
Byxranrepus Temnoit Marepun
Maremarnueckast rumHactika Teopun CtpyH
Cwmeprts Mumosun Ilycrorer m BpurBa Oxkama
Apxurektypa [lectn draxen: Kparkuit ruz no
JTAOUPUHTY

I'naBa 1. PoxneHue 3 Hyss: reoMerpus

MEPBUYHOTO HAIPSIKEHUSI
Hcrounuk (0D): AOCOIIOTHBIN MOTEHIIA O0e3
MOJIAPHOCTH
Tomnonornueckuii capur (1D): Kak poxkaaercs
4yacToTa U CTpejia BpEMEeHU
Dproauueckas pazseprka (3D): Mmo3us
IIyCTOTHI U POXKJIEHHUE I'OJIOrPAMMBI

I'naBa 2. AHatomus Buxps: [louemy marepuss —

9TO WLTIO3US BaKyyma
Paspymenne mkosbHeIx MuoB: Konen
IJTAHETAPHOM CKa3Ku
Tonosnoruueckue conuToHsl: Poxienne matepun
U3 HATSIKEHU S

Koner| 03HaKOMHUTEIBHOTO (PparMeHTa.

10

12

20

20

23

26

29

29

34



Hanua I'oabaoepr
OT HCTOKA K aTTPAKTOPY:
SD-ynpyrum BaKyyM H
MaKpPOKBAaHTOBaHHE OPOUT

BBenenue. Kpusuc 3amiaTok
1 WJLJIIO3MA IMYyCTOTHI

Bc€ Havyanoch B 01uH caMblii 0ObIYHBIN Beuep. 51 cuaen nepen
9KpaHOM, JIEHMBO JIMCTas JIEHTYy pekoMeHaauui Ha YouTube,
Y HaTKHYJICSl Ha OYEpEIHOM HAy4HO-IOMYJISApHBIA aucriyT. Ha
9KpaHe ABa OJeCTANMX yMa COBPEMEHHOW HAyKH — MMEHHTHIN
(pM3MK-TEOPETUK U W3BECTHBIM ACTPOHOM — C TOPAIIMMHU IJ1a-
3aMM 00CY:X/1aJIi TEOPHIO CYNIEPCTPYH, KBAHTOBYIO I'PABUTALIUIO
¥ 3arajiku TeMHOU Matepuu. OHU KOHIJIMPOBAJIU I'OJIOBOKPYKH-
TeTbHBIMU (DOPMYJIaMH, TTPU3BAHHBIMU OOBSICHATH BCE HA CBe-
T€, PacCKa3blBaJIM O HEBUIUMBIX CYOCTAHUMSIX, YIIPABJISIOMIUX
rajlakTUKaMH, U O TOM, KaK M3SIIHO U CJIOXHO YCTPOEHa Hallla
Bcenennas.

S ciyman ux, ¥ BHyTpY MEHsI HApacTaJo CTPAaHHOE, UHTYU-
TUBHOE COIPOTUBJICHHE. B KaKOM-TO MOMEHT B IOJIOBE OTYET-
JMBO HIENKHYNO: «Cmon. [Ipupoda ne modicem Oblmv HACMONb-



KO 2pOMO30KOI U Heaenoli. Bvl neimaemecv pacnymams y3en Ha
nAOCKOCMU, 000a6As151 MYOa 8CE HOBblE U HOBblE HEBUOUMDbLE HUL-
MU, NPOCMO NOMOMY, YMO 8 YROP He XOMUme 3ame4anv O4esuo-
HbUIL 00BEM».

Ecnu BH OTKpoeTe JII000N COBPEMEHHBIN Y4eOHHK 10 (hyH-
JAMEHTAJIbHOW (PU3MKE, BaM MOKAXETCs, YTO Bbl YMTAETE MO-
HYMEHTAJIbHBIN TPYZ, B KOTOPOM BCE JaBHO Pa3JIOKEHO IO IO-
noukaMm. Ho ecnu 3arisiHyTh 3a KYJIUMChl TEOPETUYECKON HAyKH,
orOpocuB OnaroroBeHre nepen HoOenmeBCKkMMH MTPEeMUSIMU, BbI
YBUJUTE KAPTHUHY, HATIOMUHAIOIIYIO TAHUKY Ha TOHYIIIeM KOpao-
ne. CoBpeMeHHasi HayKa, TOAApUBIIAsi HAM Jia3epbl, CMapT(OHBI
¥ pacllierieHue aToMa, Ha caMoM (pyHIaMEeHTaJIbHOM YPOBHE 3a-
CTpsiia B IIIyOOYaiIIieM KOHIIENTYaJIbHOM TYTIUKE.

STOT TYNMK MOKHO CMEJO Ha3BaTh «Jmoxoit MaTemaTuye-
CKHMX 3amjiaToK».

JlaBaiiTe Oygem 4ecTHBI Mepel caMuMU COOOM. 3a IMmoche-
HUe MoJIBeKa (pyHIaMeHTalIbHasl (PU3KKA He Jjajla HaM HU OJJTHOTO
MIPOPBIBHOTO, OOBETUHSIONIETO OTBETa O TOM, KaK Ha CAMOM JIe-
Jie COTKaHa peasbHOCTh. BMeCTO 9TOro oHa CTOJIKHYJIACh C TeM,
4TO JBE ee IJaBHble ornopsl — OOI1asi Teopusi OTHOCUTETBHO-
ctu AnpOepra DiHIITeRHA (OMTUCHIBAIOIIAS MAKPOMUP U TPaBU-
Taiyo) 1 KBaHTOBasi MexaHvKa (ONUCHIBAIOIIAs MUKPOMUP) —
MaTeMaTHYeCKU HEHaBUJIST JpYr apyra. Kak ToJbKO BB MbITae-
TeCh OObEIMHUTD UX YPaBHEHM 1, YTOObI OIUCATH, CKAXKEM, [IEHTP
YepHOU AbIpsl Ui MOMEHT Bosbinioro Bapeia, hopmysibt 1oma-
I0TCSI, BbIjIaBasi OECKOHEUHOCTH M aOCOMIOTHYI0 OECCMBICIHILY.



DTU TeOpUU CYHIECTBYIOT Kak ABa Pa3HbIX f3bIKA, HA KOTOPbIX
BceneHHas noyemy-To OTKa3bIBA€TCSI TOBOPUTH OQHOBPEMEHHO.

Uro penaer 340poBasi HayKa, Koraa (byHJaMEHT TPElIUT IO
mBam? OHa nepecMmarpuBaeT pyHaameHT. Yto caenania opuiu-
anbHas (puzuka? OHa Hayaja NMPUAYMbIBATh MaTeMaTUYECKUe
«KOCTBUIN» U «3aIlJIaTKN».



byxraarepusi Temnon Marepun

[TocmoTpuTe, Kak 3TO MPOUCXOIUT B peabHOCTU. B cepenu-
He XX BeKa acCTPOHOMbI U3MEPUIIA CKOPOCTb BpAILIEHUs TajlaK-
TUK U o0oMJIei. BBISICHMIIOCH, UTO 3BE3/1bl HA BHEITHUX Kpasix
raJlakKTUIeCKUX JUICKOB HECYTCS C TaKOW OEIeHOW CKOPOCTHIO,
YTO IIEHTPOOEKHAS CHJIa IOJDKHA ObIa JaBHO pa3opBaTh 3TH Ta-
JIAKTUKHU B KJIOUbsl. [ paBUTaIMy Bcell BUAUMON MacChl 3B€3/1, Ta-
3a M MU OaHAIBHO HE XBaTajo, YTOOBI yaepKaTh UX BMecTe.
[To He3bONEMBbIM 3akOHAM HbI0TOHA M DUWHINTEHHA TATAKTUKA
JOJKHBI OBLTH PACCHITAThCS.

Kaxk nocrynuna 6b1 uctunHas Hayka? OHa Obl IpU3HAIA: Hallle
MOHMMAaHUe TPaBUTAIIMM HA MakKpomaciTabax HEernoJHO, 3aKOH
TATOTEHUs] padoTaeT WHAYe, HaM HYXXHA HOBask MEXaHUKa TPO-
CTpaHCTBA.

Kak nocrynuna opunmansias pusmnka? OHa BelgyMaia HEBU-
JVMYIO Maccy. YUeHble MPOCTO I00aBWIN B YPaBHEHUsI THIIOTeE-
THUECKYI0 cyOcTaHimio — «TemHy0 Matepuio». Ham 3asBumm,
yto BeeneHHast 3arnojiHeHa HEKUM BELECTBOM, KOTOPOE HE U3ITy-
YaeT CBeTa, He OTpakaeT ero, HUKaK He B3auMOJIEHCTBYET C Ha-
IIMMK TTPUOOpaMH, HO TPH STOM UyIeCHbIM 00pa3oM obagaer
KOJIOCCAJIbHOW TpaBUTAIel. A 4TOOBl OOBSICHUTH YCKOPEHHOE
paclIMpeHre KOCMOca, CBepXyY HAKMHYJIHU ellle OJHY TMTaHTCKYIO
3aIUIaTKy — «TEMHYI0 SHEPIUIO».

Bnymaiitech B Macmitad storo adcypna. CoBpeMeHHast HayKa



C TOPAOCTBIO 3a5IBJISIET, YTO IOHUMAET YCTPOWCTBO MHUPa, HO TIPH
9TOM OTKPBITO IIPU3HAET, 4TO 95% 3TOro Mupa COCTOUT U3 «TEM-
HOI'0 HEUTO», O MPUPOJE KOTOPOrO OHA HE MMEeeT HU MaJIeHIIero
HOHATHSL.

TemHast Mmatepusi — 3TO He (PUBUUYECKOE OTKPHITUE. DTO aKT
Oyxrantepckoro otuastaus. [IpencraBpre ceOe Oyxranrepa, y Ko-
TOpOro J1eOeT He CXOOWUTCS C KPEAUTOM Ha OIPOMHYI0 CYMMY.
U1 BMecTo TOro 4to0bl CKaTh OIMOKY B (hOpMyJIax pacyera, OH
IPOCTO BIKCHIBAET B BEAOMOCTb CTPOKY «HeBuayuMble neHbI1»
¥ TOPIIO 3aKpbiBaeT OanaHc. IMEHHO Tak cerofHsi padoTaeT acT-
podusuka. Mbl CTPOMM LIUKJIONWYECKHE TIOI3EMHBIE IETEKTOPBI,
TpaTUM MWLTHAAP/IB! JOJUIAPOB, MbITAasiCh NOAMaTh Yyactuily Tem-
HOHM MaTepuu, U JAECATUICTUSIMU TOMy4aeM CTaOWIIbHBIN HyJle-
BOM pe3ysbrar. HEBO3MOKHO HAWTH TO, Y€ro HeT. JTO MPOCTO
KOCTbUIb, YAEPKUBAIOIIMI YpaBHEHHUS OT pa3Bajia.



MaremaTunueckas
rumHacTuka Teopun CTpyH

B mMukpomupe gena oocrosaT He sydrnie. [IsITasich MOMUPHUTH
I'PaBUTAMIO C KBaHTaMHU, (PU3UKU-TEOPETUKH cO3Aa Teopuio
crpyH. Uaes kazanach a5eraHTHOMN: 0a30Bble KUPIUYUKU MUPO-
3MaHUSI — 3TO HE TOYKH, a KPOIIIeUHble BUOPUPYIOIINE SHEPre-
TU4Yeckre HUTU. Ho Korja mareMaTuky Havaau MUcaTh ypaBHE-
HUS JUIS1 9TUX CTPYH B HAIlleM NMPUBbIYHOM YEThIPEXMEPHOM MU-
pe (Tpy IPOCTPaHCTBEHHBIX U3MEPEHMS Y OJHO BPEMEHHOE), Ma-
TeMAaTHKa Pacchilasack, BblJaBasi OTpULIATEIbHBIE BEPOSITHOCTU
Y Xaoc.

YroOsl ciacty pOpPMYJIbl, TEOPETUKAM MPUIILIOCHh MTOUTH Ha
OTYasTHHBIN I11ar: OHU UCKYCCTBEHHO JI00ABWIIM B ypaBHEHHU ST HO-
Bble M3MepeHns. CHavana um nonanoounock 10 n3mepenuit, no-
Ttom 11.

I'ne xe 3T1 U3mMepeHus B peaiabHocTh? Tloyemy Mbl MOXeM
JBUTaThCS TOJIbKO BBEPX-BHU3, BIEBO-BIPABO U BliepeI-Ha3a?
®dusMKY, HE MOPTHYB IJ1a30M, OTBETWIHN: «OcmanvHvle uecms
UBMEPEHUTT MAMEeMAMU4ecKu CEepHYmMbl 8 MUKPOCKONUUECKUE
HeGUOUMbIE Y3eAKU HA MAKUX KPOULEUHBIX MACWMADax, 4mo 6vl
UX HUK020a He Y8Uuoume».

CHoBa HeBuuMas 3arviatka! Mizmepenus: qo0aBUIA UCKJTIO-
YHUTEJIBHO JIS1 TOTO, YTOOBI COIUTUCH M phl HA Oymare, a Io-
TOM TPYCJMBO CIPATAJIA UX OT PEIbHOCTU B MaTeMaTU4YeCKUI



KapmaH. Teopusi cTpyH mopoawuia 3HAMEHWUTBHIA «JIaHJmadT»

3 10°% BosmoxHBIX BapUaHTOB MYJIbTUBCEJIEHHOW, HE CMOIJIa

IIPE/ICKa3aTh HA OJHOTO IPOBEPSEMOro (pU3MUECKoro (pakrTa v 3a
40 neT mpeBpaTuIach B AMETaHTHYIO, HO AOCOMIOTHO OTOPBAHHYIO
OT PeaJbHOCTU MAaTEMATUYECKYIO PEJIUTHIO.

ITpupona tak He padoraer. OHa HE MHOXUT CYIIHOCTU O€3
HEOOXOIMMOCTH U HE MPSTYET LeJIble N3MEPEeHUsI Pajy TOro, 4To-
OBl y mpocpeccopa conutmch g psl Ha MenoBoit focke. [Tpupona
BCErJa CTPEMHTCS K aOCOTIOTHON TapMOHHH, (DPAKTATLHOCTH U
IYTH HAMMEHBILETO COMPOTUBJICHUS.



CvepTs Niunro3un IlycToThI
u bpurBa Okkama

KopeHs Bcex 3TUX KpU3UCOB, HECTBIKOBOK U ITAPAaJOKCOB KPO-
€TCsl B OHOM (pyHJaMEHTAJILHOM, TSIHYIIEHCS CKBO3b ThICSTUEIe-
THS OIIMOKE YeJIOBEYECKOro BOCHPUATHS. DTa OlMOKa Ha3bIBa-
ercst — Uauro3us IlycToTsl.

Co BpemeH [peBneli [ periiy MBI ITPUBBIKJIM CYUTATh, YTO KOC-
MOC — 3TO MYCTON YEpHBIN SIIMK, A0COMIOTHBIN BaKyyM, B KO-
TOPOM, CJIOBHO OWJIbSIDAHBIE IIAPHI, IJIABAIOT 3BE3[Ibl, MJIAHETHI
U atroMbl. MBI cudTaeM, 4YTO MPOCTPAHCTBO — 3TO MPOCTO ITy-
CTas CLEHa, a MaTepusl — 3TO HE3aBUCHMBbIC aKTEpbl HAa HEW.
Jlaxe DVHITENH, MOJAPUBIINNA HAM UCKPUBJIEHHOE MPOCTPaH-
CTBO-BpeMs1, OCTaBWJI €r0 MaTeMaTUYeCKOi abCTpakiuein — Iy-
CTOTOM, KOTOpasi IOYEMY-TO YMeeT THYThCsI, HO HE UMeET COO-
CTBEHHOM (pu3nuecKoy IIoTHOCTH. OdunmanbHas (pu3nKa CUn-
TaeT MaTepuIo (HarpuMep, JEKTPOHBI) TOYEYHBIMU OObEKTAMH,
HEe UMEIUMU (PU3UYECKOTO pa3Mepa, HO Uy[JeCHbIM 00pa3zoM
00JIaIAI0IMMU MACCOUM W HalpaBJieHHeM BpailieHusi. Pa3zse Mo-
KET TOUKa, He MMeloInasi 00beMa, BpalaThcsi BOKPYT CBOel ocu?

[Tpuiio Bpems npuMmeHnuTh bputBy OKKama — BEJIMKHIA Ha-
YUHBIA MPUHINI, TIACALIMI, YTO CaMO€ MPOCTOE U JIOTUYHOE
0O0BsSICHEHHE Yallle BCEero U siByisieTcst BepHbIM. Ham Hy:kHO cOpo-
CHUTD C (DUBUKH IIETYXY BBIMBIIUIEHHBIX CYIHOCTEN, OTKA3aThCS
OT a0CTPAKTHBIX MOJIEH, BUPTYaJIbHBIX YAaCTUIl U HEBUAUMOW Ma-



TepUH.

B 37001 KHUTE §1 MPEACTaBI0 BaM KOHIIEMIIMIO, KOTopasi Ie-
peBOpavMBaeT Haille MOHUMaHWe peajibHOCTH. Mbl Ha30BEM ee
Teopus OTkpsoiToii /IBepu (The Open Door Theory). 1 B ee
OCHOBE JIEKUT PaJIMKaJIbHAsI, OKOHUYATEJIbHASI CMEPTh MyCTOTHI.

3a0yapTe O MycToM mpocTpaHcTBe. Best Hamta Beenennast —
9TO CIUIOIIHAS, HEMTPepbIBHAS, (PU3UUECKU IJIOTHAS U HEBEPOSIT-
HO ympyras cpesa. 1o KonoccaabHblii SD-ynpyruii KOHTHHY-
yYM (KapKac), HaTsIHYThIH [10 3BOHA.

[MpencraBbTe cede rmyO0OKOBOIHYIO PhIOY, KOTOPAst BCIO KU3Hb
IUIBIBET B TEMHOMH TOJIIE OKkeaHa. [l Hee Bojia — 3T0 He pusu-
Jyeckuil 00beKT. Bona 11 Hee — 3TO U €CTh «I1yCTOTa», MOTO-
My 4TO pbiOa He 3HaeT Hudero apyroro. OHa He 3aMevaeT BOy,
MOKa B 3TOM BOJIE HE BO3HUKHET MOIIIHBIA BOIOBOPOT, UJIHU MOKA
CKBO3b Hee He TTPOK/IET yaapHas BojiHa. Mbl — TOYHO Takue ke
PBIOBI, KUBYIIME B HEBUIMMOM OKeaHe SD-yrpyroro Bakyyma.

B 3r10ii cpene mMatepusi — 3T0 HEe MHOPOIHbIE KaMHH, OpoO-
1IEHHbIE B BOLy. Martepusi — 3T0 M €CTbh cama Bojia. DJieMeHTap-
Hasl 4YaCTHUIIAa — 3TO HEe TBEP/IbIN IMAPUK, 3TO TOMOJOTHYEeCKUN
COJIMTOH, YCTOMYMBBIN BUXPb, TYT'O 3aBSI3aHHBIN y3€J1 U3 HUTEN
9TOrO CaMOTro YIPYroro Bakyyma. A TO, 4TO Mbl Ha3bIBaEM «Mac-
COI» — 3TO MIPOCTO Mepa TOr0, HACKOJIBKO TJIOTHO 3TOT y3€JI 3a-
TAHYT ¥ KaK CHJIBHO OH HaTATWUBACT YIPYI'yI0 TKaHb IMPOCTPaH-
CTBa BOKpYT ceOsl.

Kax TOJMBKO MBI OTKa3bIBAEMCSI OT UJIEN «ITYCTOThI» U MPUHU-
MaeM KOHLIENMIO yrnpyrod SD-cpenpl, Bcs KapTodHasi KOJIoaa



KJIACCUYECKHUX MAPaZOKCOB pacchinaeTcs, a (pu3uKa MrHOBEHHO
BCTaeT Ha CBOM MeCTa.

Bam Oosplile He Hy)XHO MpUIyMbIBaTh TeMHYI0 Marepuio,
MOTOMY YTO TpaBUTAlIMS MEpecTaeT ObITh MarM4eCKUM MPUTSI-
KeHreM Ha pacctossHuu. OHa CTaHOBUTCS OyKBaJIbHBIM, Me-
XaHUYECKMM TpaJUeHTOM HaTskeHust SD-kapkaca. DT1o Hats-
’KEHHE PACIPOCTPAHSETCS HEe XAaOTMYHO, a B BHUJE CTOSYHX
cpepudecknx BoJH. OpOUTH KOCMUYECKUX TeJl MOTYUHSIOT-
Csl CTPOTMM 3aKOHAM 3THX YIPYTHX BOJIH, CKaThIBasiCh B Mare-
MaTU4YeCKU BbIBEPEHHbIE JYHKHU-Y3/bl. M s mokaxy BaMm KOH-
KPETHBIE, POBEPSIEMbIE PACUEThl ACTPOHOMUYECKOTO aJITOPUT-
Ma (SOLCOREX-5D), koTopble MaTeMaTH4eCKH Oe3ynpedHO
JOKa3bIBAIOT TY BOJIHOBYIO IPUPOLY OpOUT 6€3 eMHOTO rpaMmma
BbIgyMaHHOM TemHou marepuu. Hamma maremaruka, B oTiimaue
OT MaTeMaTHKH! CTPYHHUKOB, pabOTaeT ¢ peabHbIM HEOOM.



Apxurekrypa Illectn draken:
KpaTkuii ruj1 1o JaOUPUHTY

CH0XHOCTh MUPa — 3TO HE Xa0C MYJbTUBCEIEHHBIX, TIJIO/SI-
IIMXCS TPH KKIOM B3Maxe Kpbuia 6a00UYKH, U HE HAaTPOMOJKIe-
HHE KOCTbUIEH. DTO MOCIeI0BATENIbHBIN MEPeXo]] OT HYJIbMEPHO-
r0 MOTEHIIaJIa K MHOTOMEPHOMY JIAOUPUHTY TI0 YeTKUM, (PyHK-
LIMOHAJIBHBIM CTYIIEHSIM, KOTOPBIU B (DUHAJIE SJIETAHTHO 3aMBbIKA-
ercsl cam Ha cebst. UToObl MOHATh, KaK YCTpOEHa 3Ta yrpyras
Bcenennasi, Mbl IIpoiIeM MyTh OT CaMOT'0 Havasa U 10 KOHIIA.

Bot mapiipyT Haiero npeicTosImero myTenecTBUs:

[

Arax 0 (0D): Ucrounuk (Source-Point).

MbI HaYHEM TaM, TJie HeT HU IPOCTPAHCTBA, HA BpeMeHu. AO-
COJIOTHBIN MH(OPMAITMOHHBIN MOTEHIIAT 0€3 TIONSIPHOCTUA. MBI
OIPOBEPrHEM MU() O CUHTYJISIPHOCTH C «OECKOHEUHOM TIIOTHO-
CTBIO» W YBUAUM, Kak M3 Oe3pa3MepHOro Hyjs TeHepupyercs
niepBasi 4acToTa.

o

Araxu 1-3 (1D — 3D): Tonosoruyecknii cABUT U Ip-
rojuveckasi pa3peprka.

Mb! yBUIUM, KaK MepBblid ciBUT VICTOYHMKA OCTaBIIsieT WH-
(popmanoOHHBIN Clle] — OIHOMEPHBI BEKTOp (CTpyHY). MbI
NolMeM, KakK THMIIEPCKOPOCTHasl BUOpanuvst 3Tou (hyHIaMeH-
TAJILHOW OCH XaOTUYHO «3allITPUXOBBIBACT» JIOKAJIBHBI 00BEM.



TpexmMepHOCTh — 3TO He IMycTasi KOpOOKa, ITO CBEPXILJIOTHBIN
rojiorpapuueckuil KaJip pa3BepTKU.

[

Anarovusi Buxps (Poxkaenne marepun).

Mb1 HaBcerzia pacnpoiaeMcsi Co IKOJIbHOM CKa3Kou 00 arto-
Me, IJIE JIeKTPOHBI JIETAIOT BOKPYT SApa, KaK IJIaHeThl. Bbl yBU-
JIUTE, KaK 3aBA3BIBAIOTCS TOMOJIOTMYECKUE COTUTOHBI, U TOUEMY
CIHH U Macca — 3TO JIMIIb TeOMETPHS 3aKPYTKH y371a B SD-cpe-
Ie.

[

rtax 4 (4D): Crpesa Bpemenn u HaBurarop Jlaom-
PHMHTA.

Mpl niepeBepHEM Ballle MPEACTaBICHAE O BpEMEHU. Bl y3Ha-
eTe, TIoYeMy BpeMsl He TeveT, a Ballle CO3HaHWe paboTaeT Kak
«3D-ckaHep», CUMTHIBAIOIINI Y€ FOTOBbIE CJIOM PEAIbHOCTU B
CTaTUYHOM MHOromepHoM rpade — Kpucramie Bpemenu. Mui
packpoeM Hacrosiyio pusnky CodonHoi Bonmu: kak Mbl pado-
TaeM KBaHTOBBIM YaCTOTHBIM TIOHEPOM, BHIOMpast CBoe OymyIiee
6e3 abcypaHOro (hM3MYECKOro YMHOXKEHHS MapaUIeIbHBIX MH-
POB.

o

IIatoe U3mepenne (SD): Ynpyras Bcesiennass u Mak-
POKBaHTOBaHMe.

Cepnue Hament cdusnyeckor moaend. Mbl MOKaxeM, Kak
yrpyroe HatspkeHue SD-kapkaca co3faer crostare chepruieckue
BOJIHBI beccenss. Mbl HaHeceM cmepTenbHbli yaap TemHou mare-



puu, nokasas, uyro OOpwiB Koiinepa, nepurenuii CeqHsl 1 opou-
Ta TunoteTryeckoi [lnaHersl 9 KecTko AeTepMUHUPOBAHBI Ma-
TeMaTUYECKMMH PE30HAHCAMH YIIPYToro Bakyyma.

[

Illectoe U3mepenue (6D): Tomoaorusa Adcoarora (Ko-
Jeco).

duHan apxuTeKTypbl. MBI y3HaeM, moueMy Kpait BecenenHoit
HAXOIUTCs BHYTPH Baiiero pazyma. Eciu 4D-mup — 310 06071
Kojeca, To B 6D oT mo0oii ero TOUKH UAYT CIUIBI B €IUHYIO
OD-BTynky. Mbl pasrajaeM TauHy KBAaHTOBOW 3allyTaHHOCTH U
MOYMHUM Mapagokc 6D yepe3 KOHIIEMIINIO

Bbapvepa Kozepernmuocmu

: IoUeMy CBOOOIHbIE KBAHTOBbIE BUXPHU UYBCTBYIOT APYT JIPY-
ra MTHOBEHHO Ha JIIOOBIX PACCTOSIHUSIX, 2 MACCUBHbIC Tejla Ha-
Bcerya 3arneptsl B 4D-0007e.

[

3a npenenaamu Arrpakropa (Hyas-Martpumna).

B camom (prHaze Mbl 3arissHeM 3a Kpau Hameu BeenenHnon u
oOcynuM KoH1eniuio MynbTrdoHTaHa — OKeaHa MOTEHIMAJIOB,
IJie MOTYT CYILIECTBOBATh MUPBI C COBEPIIIEHHO MHBIMU Oa30BbI-
MU YaCTOTaMH.

Dra KHUra — He TIOMBITKA I00aBUTh OYePETHYI0 MaTeMaTHye-
CKYIO 3aIlJIaTKy Ha CTapble JOrMbl. DTO MPeAokKeHNUe CHECTH TI0-
KOCUBIIMICS HEOOCKpe® KJIACCUYECKOW MapagurMbl U BBICTPO-
UTh HA €r0 MeCTe YHCTYIO, TEOMETPUUECKU OE3yIPEUHYI0 UHKe-
Hepuio kocMoca. [Ipupona cTpeMuTcst K TaApMOHUM U TTPOCTOTE.



CJ0:)KHOCTh BO3HUKAET TOJILKO TOT/IA, KOT/Ia Mbl CMOTPUM Ha MUP
4yepe3 HEeMPaBUJIbHYIO JIMH3Y.

BcenenHas — 3T0 He JieTsdiuye B MyCTOTY OCKOJIKM APEBHEN
rpaHaThl. TO HETIPEPbIBHBIN, BeJIM4YecTBeHHbIN (hoHTaH. Kaxa0-
MY U3 HAC KaXeTcsl, YTO OH JIMIIb OTJeJIbHAS KaIlIs, JIETSIIAs B
temHote. Ho, noganmasicey no staxam Teopun OtkpeiTon [IBe-
Y, Mbl YBUJTUM BECH MOTOK IIEJTUKOM.

BaxxHoe oTcTrymiieHme: s xouy Oblmb NPeOenbHO uecm-
HbIM C uumamenem. 3ma KHuza — He NONbUMKA HABSA3AMb
6aM HOBYIO PEeAUUOHYIO 00ZMY UAU 3AS6UMb 00 00Aa0aHuu
abconromuoli, puranvroli ucmunou. Kornuenuyuu OD-Hcmounu-
Ka u 6D-Ammpakmopa — 3mo cmenvlii huszuKo-mononozuue-
CKULL 5MI00, MBICAEHHDILL IKCNEPUMEHI, O0B00SIUUILL N0ZUKY NPO-
CMPAHCMBEHHBIX UBMEPEHUIL 00 ee aOCONOMHO20, 3A8EPULEHHO-
20 ¢punana. Huxmo uz nac ne neman 3a kpaii Bcenennoti, umo-
0vl nompozame pykamu Hyav-Mampuyy. Oonako cmpozasi ma-
MemMamuka nsIMUMepHoz0 ynpyzozo eakyyma u eonn becceast (o
KOMOopvix Mbl noOpodHo nozosopum 6 I nase 4) pabomaem oe3-
Ynpeuro u daem npogepsiembvle ACmpoHOMUUECKUe NPEOCKA3aHUSL.
A u3z gpakma cywecmeosarust ynpyeoti SD-mxanu ¢ HeuzoedxicHo-
CMbIO BbLIMEKAIOM MONOAOUMECKUE CAe0CEUSL, Mpedyrouue 3a-
MBIKAHUSL CUCHIEeMbl. IMa meopust — He NPUzosop cmapoii Hay-
Ke, a npuzaauterue K Ouanozy. Imo nonblmKa nocmompenms Ha
HAKONNAeHHble 3a2a0KU K8AHMOBO MEXAHUKU U 2PAGUMAUULL Ue-
pe3 Npu3My YUCMOll 2eomempult, GPaKmatbHOCmu U 30pasozo
cmbicaa.



JIBepb oTKpbiTa. PU3MKa OOJBINE HUKOT/IA He Oy/IET MPEeKHEN.



I'naBa 1. Po:xxaenue u3 HyJis:
reoMeTpHusi NEPBUYHOI0 HANPSI>KEHUS

Uctounuk (0D): AOCOJIOTHBIN
MOTEHIHAJ 0€e3 MOJSAPHOCTH

[MonpoOyiiTe MPOBECTH MPOCTON MBICIICHHBIN SKCIIEPUMEHT:
3aKpoWTe Ila3a U MpejacTaBbTe cede aOCOMOTHYIO, TIEPBO3/aH-
HYIO yCTOTY.

Ckopee Bcero, Baiie BOOOpaKeHHE HAPUCYET OECKOHEUHBIH
YepHBII KOCMOC, TEMHBIN XOJIOMHBINA BaKyyM, B KOTOPOM HET HU
3B€3[], HU IUIaHEeT, HU eimHoro atoma. Ho ¢usuka ckaxer Bawm,
YTO 3TA KAPTHUHA B KOPHE HeBepHA. PU3NUECKUI BAKYyM — 3TO
He MmycToTa. DTO OypIAIUA OKeaH, Ha/leJIleHHbIH (PU3NIeCKUMU
cBoiicTBaMu. Boree Toro, cam 3TOT «4epHbIi KOCMOC» YiKe 00a-
JaeT 00beMOM. Y HEro ecTb HarpaBJIeHHs: JIEBO U [TPAaBO, BEPX U
HU3, BIEpe 1 Ha3ad. DTO yKe ToToBasi TpeXMepHas CIieHa, Mpo-
CTO BPEMEHHO OCTaBJIeHHas1 0€3 aKTEePOB.

YrtoObl MOHATh MCTUHHOE Havyajio BceneHHOW, HaM HYKHO
caenaTh miar Ha3aj. Ham HyXXHO MOJIHOCTBIO CTEPETh CaMy CLIEHY.
Y6pars 06beM. YOpath miockocts. YOpars nuHuu. [IpencraBs-
Te PeaJbHOCTh, B KOTOPOW HET HU JIeBa, HYU MPaBa, HU BUepa, HA
3aBTpa. Het naxke caMoro moHSITUs «IpOCTpaHCTBO». OcTaercs



JIMIIIb €IMHCTBEHHBI J1eMEHT, He UMEIOIMI HU IIUPUHbI, HA
JUIAHBI, HU BBICOTBHI.

It10 reomerpuyeckas Touka. Mizmepenue Hoib (0OD).

B oduinmanbHOl KOCMOJIOTUM MPUHATO CYMTATh, 4TO Bosb-
ol B3pblB Havajics M3 CHHTYJISAPHOCTH — TOUYKHM C «OECKO-
HEYHOU TUIOTHOCTHIO M OECKOHEYHOH TeMIlepaTypoii», B KOTO-
pyI0 KakuM-To 00pa3oM Oblia CIIpeccoBaHa BCS Macca COBpe-
MeHHou Becenennoil. Ho yenoBeveckuil pa3ym nacyer rnepej cJjio-
BOM «OECKOHEYHOCTb». beCKOHeYHOCTh B (PM3MKEe — 3TO BCe-
I71a IPU3HAaK TOrO, YTO TEOpHs CIoMaslachk. DTO MaTeMaTruye-
CcKas onmoOKa, 32 KOTOpOW aKaJIeMUKH MPSIYyT CBOE HEMOHMMa-
Hue rnpouecca. Kak B TOuKy, He UMeIoIIy10 (PU3UUYECKOTO pa3Me-
pa, MOXHO 3alIUXHYTh MWLIMAP/bI raakTUK ? OTBET NpOCT: HU-
KakK.

B pamkax Teopun OTkpbITOl [IBEpU MbI HaBcera OTKa3biBa-
emcs ot 3toro adcypaa. 0D-Ucrounuk (Source-Point) — 310 He
KPOIIIEYHbI (PU3NYECKHI OOBEKT U HE CIIPECCOBAHHBIM IIAPHK
MaTepuu. DTO CUHIYJISPHOCTh YHCTOT0 MH(OPMaMOHHOIO
NOTEeHIUAJA.

BHyTpH Hee HeT ckaToro NpoCTpaHCTBa, HO B HEM CKaTa BCs
uH(pOpMaLIMs O TOM, KAKMM 3TO ITPOCTPAHCTBO MOXET cTaTh. Ha
9TOM 3Talle HeT Jake€ SHEPrMM B NMPUBBIYHOM HaM MOHMMaHUU
(Belb SHEprusi — 3TO XapaKTEPUCTUKA YAaCTOThl U BPeMEHH, a
BpemeHu eule Her). B HyneBom nosie oTcyTCTBYET NOISAPHOCTD:
3[IECh HET «ILTI0Ca» U «MUHYCa», HET 3apsijia, HeT Macchl. Jliodas
HOJISIPHOCTD TPeOyeT pacCTOSHUS MEXIy AByMs OObEKTaMu, a



OD-McTouHMK aOCOIIOTHO MOHOJIUTEH.

[TpeacraBbTe ceOe TYro HATSHYTYIO TETUBY JIyKa JIO TOTO, KaK
CTpejia OTHyIIeHa B MoJieT. B caMoil TeTuBe ellle HET IBUKEHUS,
HET NMPOMJEHHOro pacctosinvsi. Ho B Hell yke MOKOUTCS KOJIOC-
caJtbHBIN TIOoTeHIan Oymymiero nonera. OD-Mcrounnk — 310 1
eCTb 3aCThIBIIIAs TeTUBa BeeeHHOM.

Ho Kak 3TOT CTaTUYHBIM HOJb MTPEBPAILIAETCS BO UTO-TO OCSI-
3aemoe? Kak «HuuTto» nenaer mepsblii miar K co3aanuio «Bce-
ro»? Eciii Touka abCcoMOTHO HeTToABMXKHA, BcenieHHast oOpeveHa
HaBCerJIa OCTaThCsl HepaclieyaTaHHbIM apXxuBoM. Cructeme HeoO-
XOJIUM BHYTPEHHHU CIBUT.

N kak tonbko OD-VMCTOUYHMK cOBEpIIAET CBOE caMoe Iep-
BOE, MUKPOCKOITYECKOe KoJjicOaHue, reoOMeTprsi MUpa MEHSIET-
cs1 6e3BO3BPATHO.



Tonoaornueckui casur (1D): Kak
PO:KAAaeTCsl 4aCTOTa U CTPeJia BpeMeHH

371ech MBI CTAIKMBAEMCS € [TIABHBIM [TapaIoOKCOM Havajia Bpe-
MeH. Ecn OD-McTouHuK He MMeeT pa3Mepa, €C/i BOKPYT HEro
HET MPOCTPAHCTBA, TO KaK OH BOOOIIE MOXET CABUHYThcsA? EMy
Ke HeKyJla «JICTETh» .

OtBer kpoercss B MOHATMM TomOJIOrH4eckoro caBHra
(Topological Phase Shift). ictouHuMK He JIETUT CKBO3b ITyCTOTY,
HIOTOMY 4TO IycTOThI HeT. OH coBepIlaeT NEpBUYHOE KBAaHTOBOE
HarpsoKeHre BHYTpU camoro ce0si. OH fienaeT «Imar» — 1 caMo
9TO JEWCTBUE CO3JAET HallPaBJICHHE.

[IpencraBbre cebe naeanbHyI0, 3BEHINYI0 TUILIMHY. B Heil HeT
HM 3BYKa, HU JIBKeHUs. W BIIpyT B 3101 Oe3/He pa3jaercs nep-
BBI, MOIIIHBIA, PUTMAYHBINA yIap — CJIOBHO TUIOTHBIN, MPOOH-
PO IO KOCTeH KUK 0ac-00uKd. DTOT MepBhIid KBAHTOBBIN
TOJYOK U eCThb TONOoNOruueckuil caBur. MICTOUHUK MysibCUpyerT:
CKMMAETCsl M pa3KMMaeTcs, JeJlaeT 1iar Bepe/ 1 BO3BpallaeT-
cs Ha3all.

DTOT NPOCTEUIINI LUKJI IOPOKAAET CaMylo (pyHIaMEeHTaIIb-
HYIO XapaKTepUCTUKY Haiero mupa — YacroTy.

B oduimansHOi (pU3MKe MPUHATO CUUTATh, YTO BpPEMs —
9TO HeKasl peKa, KoTopas Te4eT cama 1o cede, Wid KOOpAHHaA-
Ta, CYLIECTBYIOIAsA He3aBUCUMO OT Matepuu. B Teopun OTKphI-
Toil [IBepHr Mbl yTBEpKJaeM 0OpaTHOE: BpeMEHH KaK OTIeIbHOM



CYLIHOCTH He cymiecTByeT. B Ty camyio cexkyHay, korna 0D-Hc-
TOYHUK COBEPILIMJI CBOM NEPBbIN TOMONIOrMYECKHUI CABUT, POIU-
nock BpeMms. [lotomy uto it Toro, yToOBl CHAeaTh IIar Tyna
U 00paTHO, CUCTEME Y:Ke TPeOYIOTCS TIOHATHUS «JI0» U «IOCIIEe».
Camo 3TO ABUKEHUE U €CTh CTpeJia BpeMEHH.

VIHTEHCUBHOCTD ¥ PUTM 3TOT'O IIEPBOPOTHOTO OMTA 33/1a10T Oa-
30BbIe HACTPOWKHM [UIsl BCed mocnenyomei ¢pusuku. Ecim Obl
9TOT UMITYJIbC ObLT Uy Th clladee Uiiu MejieHHee, BeenenHas BU6-
pupoBaia Obl Ha IPYroy 4yacToTte. NEKTPOHBI UMEJH Obl Ipyrou
3apsij1, TpaBuTanvs padoraia Okl MHAYE, a CKOPOCTh CBeTa Oblia
Obl coBepliLieHHO pyroil. Ho uMityibe ObLT 3a1aH UIMEHHO TaKUM,
KAaKUM MBI €TO 3HAEM.

U cosepras 3ty nynbcanuio, 0D-McTounnk niepecraer ObITh
pocTo TOYKOH. OH OCTaBJIsET 32 COOOH Cliet.

Yro ocraercs, ecnd MPOBECTH MajbLEM IO 3alOTEBLIEMY
crexsy? Crnen. Yto ocraercs, ecim UCKpa, JIeTsIlas B TEMHOTE,
npouepurBaeT HouHoe HeOo? fApkas ceersmasics monoca. Ca-
MO UCKPBI YK€ HET B Ha4YaJle MyTH, HO HAIll IJ1a3 BUIUT CILIOII-
HYIO HETIPEPBIBHYIO JIMHUIO.

B Teopuu OtkpbiToit [IBepu 310T 3¢hheKT npeBpaiiaercs B
crporuil reomerpuueckuid 3akoH. Korna OD-KMcrounuk coBep-
maeT TOIOIOruYecKuil CIBUT, OH «pa3Ma3biBaeT» ceOsl 10 BeK-
TOPY CBOETO NEPBOPOAHOTO OUTA. DTOT CJIe/L U €CTh Hallle [IepBoe
usmepenue. OgHomepHas muHus. CtpyHa (1D).

Mpel Kareropryecku OTBEpracm noxaxon Teopuu CTpyH, rae
CTpyHa CUMTAETCS] HEKUM (PU3UYECKUM OOBEKTOM, «KYyCOYKOM



pEe3uHKM», TUIaBalouMM B Bakyyme. Hama ¢pyHaameHTanbHas
ID-ctpyHa — 310 He 00BEKT. DT0 HH(OPMAIMOHHAS MA-
MSTh O ABI:keHNMH McToyHHKA. DTO reoMeTpusi ero myJb-
cauuu, 3acTeiBiiasi B Buae ocu. OHa o0nagaeT KoJoCCaIbHbIM
BHYTPEHHUM HaIpsiKEHHEM, [TOTOMY YTO CTPEMUTCSI BEPHYThCS
B CBOE UCXOJHOE, U/ICATTHHOE COCTOSIHUE — CBEPHYTHCS OOPATHO
B Houb.

CrpyHa poauiach. Y Hee ecTh TOJBKO OJHA KOOpAMHATa —
uivHa. Ho Mup He MoeT ocTtaThesi B paMKax ofiHOM iuHuu. Cu-
CTeMa, MOy YMBILAs TAKON KOJIOCCAJIbHBIN SHEPIreTUYECKUH TOJ-
YOK, HeU30€KHO JesaeT MPOpbIB Ha CIIEAYIOIIUNA YPOBEHb Ie0-
METPUYECKOM CJIOKHOCTH.



Jproaudeckas pa3BepTka
(3D): Unnro3usi MyCTOTHI
U PO:KJeHNE roJIOrPaMMbl

Kak u3 omHomepHoU HutH (1D), He MMeEIoIIEr TONIIKHBL, TT0-
JIy4UTh Halll IUIOTHBIN, OCsi3aeMblil TpexmepHbiii Mup (3D) ¢ ero
OecKpaillHUMU TaJlaKTUKaMH, TUIAHeTAMU U HaIlllUMU COOCTBEH-
HBIMH TEJIAMH?

CTpyHHBIE TEOPETUKU 3alUIM 3[€Ch B TYNUK, HAYaB MPHUITY-
MBIBaTh CKpyueHHble 10 U3MepeHuil U HaTATUBATh HA HUX MaTe-
Matudeckue MmeMOpaHbl. Mbl He noiieM no mytu abcypaa. Paz-
rajKa Kpoercs B (pu3n4eCcKOM MPOLIECCE, KOTOPbI Mbl HA3bIBAEM
dproanyeckoil pa3BepTKOIl.

Bcnomuure Hat nepsbiii Tononoruyeckuii capur. 1D-BekTop
HE TIPOCTO BUCUT B HEOBITUM — OH BUOpHpyeT Ha yactote Mc-
TOYHHUKA. A Terepb NMPeACTaBbTe, YTO CKOPOCTh ITOW BUOpAIUU
JOCTUTAET 3alpeAeIbHbIX, JITAHKOBCKUX BEJIMYMH (MUJLIMAPABI
MWLIMAPAOB KOJIe0aHUI B MaJIEHIIIyIO 100 CEKYH/IbI).

[IpencraBpTe TEMHYIO KOMHATY, B KOTOPOM KTO-TO C HEBEPO-
SITHOW CKOPOCTBIO Bpalaer OeHrajJbCKUid OroHb. Bai ra3 He
YBUJUT OTAEJIbHYIO UCKPY. BBl yBUANTE MIIOTHYIO, CBETALIYIOCS
TpexMepHyIo cepy. Ecim ckopocTs Bpaienus Oyer 6eckoHeu-
HO OOJIBIIION, 3Ta chepa MoKaxeTcss BaM aOCOMIOTHO TBEpAOil. Bbl
yAApUTe MO HEN PYKO U NOUYBCTBYETE COITPOTUBIIEHUE, XOTS HA



CaMOM [ieJie TaM €CTh TOJIbKO OfIHA KPOoIIeuHasi HICKOpKa, POCTO
OHa ycrieBaeT MoObIBATh B KAXKI0W TOUKE ITOro o0beMa ObicTpee,
YyeM Ballla pyKa ycreeT MpoUTH CKBO3b Hee.

HIMeHHO 3TO mpoucXomuT ¢ (pyHAaMEHTaIbHbIM 1D-BekTto-
poM. OH coBepIIIaeT HACTOJIbKO XaOTUYHOE U TMIIEPCKOPOCTHOE
JBUKEHUE BO BCE CTOPOHBI, YTO YCHEBAET «3alUTPUXOBATh», 3a-
MIOJTHATBH COOOH BECh JIOKAIBHBIN 00BEM IPOCTPAHCTBA.

Ham 3D-mup — 370 He mycTast KOpoOKa, B KOTOPYIO Ha-
ChINAJIN MaTepPHI0. JTO CBEPXIUIOTHBIN, BUOPUPYIOIIUIA TOJO-
rpaduueckuii Kaap, COTKAHHBINA U3 0€30CTAHOBOYHOTO MEJbKa-
HUSI OIHOM-EIMHCTBEHHOW (DyH/IAMEHTAIbHOW HUTHU.

DTOT NPOLECC IProJUYECKOrO 3arOJTHEHNUS OJIHOCTHIO YHU-
yTo)kaeT Mud o mycrore. [[pocTpaHCTBO BOKPYT BacC MPsIMO Cei-
yac — BO3/JyX, KOTOPBHIM BBl JBIIIMTE, PACCTOSHUE OT BAILIEro
JIMLIA 10 9KpaHa, KOCMUYECKUIA BaKyyM M1y 3Be3/1aMl — 3TO
HE MYCTOE MECTO. DTO MOHOJIMTHAS, 3BEHAIIAs OT HANIPSKEHUS
SD-ympyrast TKaHb (Mbl 100epeMcsi 10 TSATOr0 U3MEepPeHUsl 1y Th
N03%e, KOrJja HAUHEM FOBOPUTh O IT'PaBUTALIMN).

HimeHHO mosTOMYy JiIoOasi MOMbITKA COBPEMEHHOH (PU3UKHU
OIMCaTh MUP KaK HaOOP M30JIMPOBAHHBIX IIAPUKOB, JIETAIOIIUX
B IyCTOM BaKyyMe, oOpeueHa Ha MpoBai. Mbl )KMBEM BHYTpU
CIUIOIIHOTO YHPYroro KOHTMHyyma. M To, 4To Mbl NPUBBIKJIN
CUUTATh «TBEPIOW MaTepUen» — 3TO JIMIIIb creluduIeckre 3a-
BUXPEHUS, y3JIbl HA STOM TUIOTHOU CBETAIIECUCS TKAHU.

Kak TOMBKO MBI MOHMMaeM MEXaHMKY DProguyeckoil pas-
BEPTKU, MbI TOTOBBI IOJOMTH K CAMOMY IJIABHOMY BOITPOCY: Kak



B 9TOM MOHOJIMTHOU YIPYroW CpeAe 3apOKAATCs IEKTPOHBI,
npoToHbI U atrombl? [puiuio BpeMs HaBcerga pa3BesiTh MIKOJb-
HBIT MU O TUIAHETAPHOU MOJIEIM MUKPOMUPA U 3arJISIHYTh B UC-
TUHHYIO aHATOMUIO JIEMEHTAPHbBIX YaCTHII.



I'naBa 2. Anaromusi Buxpsi: Illouemy
MaTepusi — 3TO WLIKO3MA BaKyymMa

Pa3pyimenne mxkoJabHbIX MU OB:
KoHen Iu1aHeTApHOHM CKA3KH

Ecu BBl OCTaHOBHTE Ha YJIHIIE JTI0OOro 00pa30BaHHOTO YeJIO-
BeKa U IMOMPOCUTE HAPHCOBATh, KAK YCTPOEH aTOM, OH CO CTO-
NIPOLICHTHOM BEPOSITHOCTHIO HApUCyeT BaM MuHHUaTIopHyIo CoJi-
HEUYHylo cuctemy. B 1ieHTpe Oyner HaXOAUThCsl TUIOTHBIA KOMO-
YeK U3 POTOHOB U HEUTPOHOB (S1/1p0), @ BOKPYT HETO, TI0 KPacH-
BBIM 3JUIMITAYECKUM OpOUTaM, OyIyT JIeTaTh KPOILICUHBIE I1a-
PUKH-3JIEKTPOHBL. DTy KaApTHHKY MEYaTaloT B IIKOJIbHBIX y4yeo-
HUKaX, ee UCTOJb3YIOT KaK JIOTOTUIT aTOMHOM SHEPreTHUKH, OHA
HAMEPTBO BIIIUTA B MACCOBOE CO3HAHUE.

DT0 BU3YyaJbHO NpUBJIEKaTeIbHASI MOJIENb, MPEIIOKEeHHAS
Pesepdopnom u bopom Oonee Beka Hazan. [Ipobnema b B
OJHOM: B PeaJJbHOCTH OHA a0COJIOTHO, (PYHTaMEHTAJIbLHO
OIIMOO0YHA.

C TOUKM 3peHUsI CTPOroi (PU3UKH, IJIAHETAPHAST MOJIEIIb aTo-
Ma — 3TO0 KartacTpoda. 3aKOHBI KJIACCHUECKOU IEKTPOAUHAMU-
KM TJIaCAT: JIIOOOW 3apsKeHHBIN OOBEKT, MTBUKYIIUNACS C YCKO-
peHueM (a JBUWXKEHHE IO KPYroBoW OpOUTe — 3TO TOCTOSIH-



HOE YCKOpPEHUE K IIEHTPY ), 00s13aH U3ITy4yarh JEKTPOMAarHUTHbIS
BOJTHBI, Tepsisi TIPU 3TOM 3Hepruio. Ecitu Obl 3JIeKTPOH JIEHCTBY-
TEJIbHO JIeTaJl BOKPYT si/Ipa Kak IJIaHeTa, OH Obl pacTpaTHil BCIO
CBOIO SHEPIrWi0 Ha M3JIyuyeHHWe CBeTa U PyXHYJ Obl Ha sIpo 3a
CTOMWLJIMAPIIHYIO J0JII0 ceKyHibl. Best matepust Bo BeenenHoi,
BKJTIOYAS HAIIIH TeJla, CXJIOMHYJIAch Obl B HIUTO B MTHOBEHHE OKA.
Ho mbI cymectByeM. ATOMBI CTaOWITbHBI.

Bonee Toro, odunuanbHas pusnka 3asBIsIET, YTO JIEKTPOH
— 3TO «TOYEYHas YacTuia». To ecTb OOBEKT, Y KOTOPOTO eCTh
TOYHAsI Macca M €CTh COOCTBEHHBI MOMEHT BpailieHus! (CIvH),
HO MPY 3TOM €ro (pU3NYECKUI pa3Mep MaTeMaTUYeCKU PaBeH HY-
J10. DTO MapagoKc, KOTOPbI CHOBA IMbITAIOTCS 3aMECTH IMOJI KO-
Bep. Kak 10, 4T0 He umeeT 0ObemMa, MOKET BPaIaThbCsl BOKPYT
cBoeli ocu? Kak Touka MoxeT o0JiaaTh Maccom?

KBaHTOBasi MexaHUKa MOIbITAIaCh UCIPABUTH 3Ty KapTUHY,
3asBUB, UTO JIEKTPOH — 3TO HE IMIAPUK, a aOCTPAaKTHOE «00-
JIAaKO BEPOSITHOCTU», ONUChIBaeMoe ypaBHeHuamu LlIpénunrepa.
Ho oHa Tak ¥ He OTBETWJIA Ha IVIABHBIM BOIPOC: YTO UMEHHO
obpasyeT 310 obnako? Kakora prznueckas mpupoa 3Toi Mare-
pun?

YToObl MOTY4UTHh OTBET, HAM MPHUJIETCS Pa3 U HABCEI/Ia OTKa-
3aTbCs OT UJIEU ITyCTOM BCeneHHOM, HalOJTHEHHOM TBEPIbIMU TO-
YeuyHbIMU 0OBbeKTaMu. HaM npeicTonT npu3HaTh: MaTepus B TOM
BUJIe, B KAKOM MBI TIPUBBIKJIU ee ceOe MpeCcTaBiIsATh, He CYIIe-
CTBYeT.



TomoJornyeckue COJIMTOHBI:
Po:keHne MmaTepun U3 HaATSKEHU S

JlaBaiiTe BCIOMHUM BbIBOZ IPEABIIYIIEN IJIABBL: MPOCTPaH-
CTBO BOKPYT HAC — 3TO HE ITyCTOTa, a KOJIOCCAIBbHBIN 5D-ymnpy-
T'Mil KOHTUHYYM, IUIOTHAs! 9proguyeckast TKaHb, BUOpUpYIOLIast
Ha 3arpeJebHbIX CKOPOCTSIX.

Ecnu mycToTs! HeT, To oTKyaa 6epyTtcs yactuisl? OTBET Kpo-
eTcs B TEOMETPUM CaMOM 3TOH CPEJbl.

I[pencraBbTe cede CTPEMUTENBHYIO, POBHYIO M ITOJTHOBOAHYIO
peky. Bona B Hell Teuer miiaBHO U ogHopogHo. Ho Bapyr, u3-
32 HEPOBHOCTHU JHA WY CTOJIKHOBEHUS TEYEHUH, Ha TIOBEPXHO-
CTH BOJIbI BO3HMKAET BOJOBOPOT. TOT BOAOBOPOT CTaOMJIEH, OH
MMEET YETKHME OYEPTaHUs, OH BPAILAETCs, OH MOKET Jake CMe-
aThes 10 peke, coxpaHss cBowo (opmy. Eciu Bel nocmoTpure
HA HETO CBEPXY, OH MOKAKETCS BaM OTHEJIBHBIM, CAMOCTOSITE Ib-
HbIM 00BEKTOM. BBl MOXeTe U3MEepUTh ero AuaMeTp U CKOPOCTh
BpaLIECHUS.

Ho 13 dero cocrout 310T BOZOBOPOT? B HEM HET HUYETO, KPO-
Me caMOH BOIBl. DTO HEe WHOPOIHBIN MpeaMeT, OpPOIICHHBIH B
PEKY, 3TO CHENU(PUUECKOE TE€OMETPUIECKOE 3aBUXPEHUE CaMO
Cpenpl.

B Teopun OTkpeiTOil [IBepu nm06ast sneMeHTapHast 4acTuia
— OyIb TO MEKTPOH WM KBAPK — 3TO B TOUHOCTH TaKOH Xke
BOJIOBOPOT, TOJIBKO BO3HUKIINI HE B BOJIE, B CIIOIIHOM TKAHU



SD-ympyroro Bakyyma. B Tornonoruueckoit ¢pusuke Takue o0b-
€KThl HA3bIBAIOTCS] TOMOJOTHY€CKUMH COJTUTOHAMM .

DJEKTPOH — 3TO HE MUKPOCKOIMMUECKUN OMIIbSPIHBIN TI1ap.
DTO YCTOMYUBBIA BUXPb, JIOKAJBHBIN y3€Jl, TYTO 3aBSI3aHHBINA U3
HUTeW (PyHAaMEHTAILHOTO MPOCTPAHCTBEHHOTO KapKaca.

STOT MOAXOA MIHOBEHHO CHMMAET BCe KJIACCHMUYECKUe Iapa-
JOKCBI:

ITouemy 3/1eKTPOH He najaeT HA AAPO? [lotomy uTO OH
HUKYJIa He «JIeTaeT». DJIEeKTPOH B aTOMe — 3TO He JIeTSIIasl Imy-
Jis1, 9TO CTOsIYas cpepuvecKasi BOJHA HATSKEHUsI BHYTPH Ba-
KyyMa, JIOKaJIM30BaHHAasi BOKPYT siipa. OH He MOXET yNacTb, Tak
e KaK BOJOBOPOT HE MOXKET «YyIacTh» B PEKy — OH SIBJISICTCS
€€ JacThio.

OTtkyna oepercss Coun u 3apsaa? OdunuansHas pusrka
CUMTAET CMHMH aOCTPAKTHBIM YUCIOM. MBI K€ TOBOPUM MPSIMO:
CMUH — 3TO (pU3MYECKOe, TeOMETPUUECKOe HalpaBjIeHne Bpa-
mieHust SD-conurtoHa. 3aBsKUTE y3e] Ha BepeBKe. Bbl Moxere
3aKpYTUTb €ro M0 4acOBOH CTpeJike, a Moxkere — npoTtus. Ha-
MpaBJieHHe TUPOIMHAMUYECKOTO BPAILIEHHS 3TOTO BAKyyMHOT'O
y3Jla U OnpefeNsieT T, YTo (PU3MKU HA3BIBAIOT 3apsaoM (IUTIOC
WJIM MUHYC).

Yro Takoe Macca? Macca — 3T0 He BpOXJEHHOE CBOMCTBO
a0CTpakTHOH ToukH. Macca — 3T0 Mepa IUIOTHOCTH 3TOTO y3I1a.
YeM cuiibHEE 3aKpyUeH COIIMTOH, TeM OOJIbIle KBAHTOBBIX HUTEH
BTSIHYTO B 9TO 3aBUXPEHHUE, M TEM CHUJIbHEE OH HATSATUBAeT Ha
ce0s1 OKpyXKaloIIyo ynpyryio Tkaab SD-kapkaca (00 9ToM Hats-



JKEHUU MBI TTOAPOOHO TIoroBopum B [1aBe 4, Korjaa rnepenaem K
I'paBUTALIAN).



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/book/danil-gol-dberg-34026552/ot-istoka-k-attraktoru-5d-uprugii-vakuum-i-makrokvantovani-74525094/
https://www.litres.ru/book/danil-gol-dberg-34026552/ot-istoka-k-attraktoru-5d-uprugii-vakuum-i-makrokvantovani-74525094/

	Введение. Кризис заплаток и иллюзия пустоты
	Бухгалтерия Темной Материи
	Математическая гимнастика Теории Струн
	Смерть Иллюзии Пустоты и Бритва Оккама
	Архитектура Шести Этажей: Краткий гид по лабиринту

	Глава 1. Рождение из нуля: геометрия первичного напряжения
	Источник (0D): Абсолютный потенциал без полярности
	Топологический сдвиг (1D): Как рождается частота и стрела времени
	Эргодическая развертка (3D): Иллюзия пустоты и рождение голограммы

	Глава 2. Анатомия вихря: Почему материя — это иллюзия вакуума
	Разрушение школьных мифов: Конец планетарной сказки
	Топологические солитоны: Рождение материи из натяжения

	Конец ознакомительного фрагмента.

