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CrTaBa 3ocumoB

2 Coopuux Hayuynbix ujaen CraBaa 3ocumoBa

I'JIABA 1

Teopust AGcomoTHOM mycToTh U Borbioro B3peiBa, co3nasiiero [IpocrpancTBeHHO-BpemeH-
HyI0 Bcenennyio

OT ABTOPA: B 3to0ii crathe 0O0BSICHSIETCS MTOITANTHAS HeMaTepUalbHast PUPOJIA TIOSBICHUS
HAKOIUJICHHON SHEpruM B aOCOIOTHOM MyCTOTE, KOTOpasi MpuBesia K BoJbIIoMy B3pBIBY, KOTOPBIH
chOpMHPOBAIT HAIITY TPOCTPAHCTBEHHOBPEMEHHYIO BCEJIEHHYI0. MeX 1y MpoYnM, KOCMUYECKOE TPo-
CTPAHCTBO HE MOKET OBbITh aOCOMIOTHO MYCTHIM, MHAYe OHO B OTHO MTHOBEHHE CKaJIOCh Obl B KBaH-
TOBBIA LIEHTP a0COIOTHOM IYCTOTHI, TJie HET BCEro, Jake aOCOMIOTHOrO BPEMEHH M aOCOTIOTHOTO
npoctpaHcTBa. CrejoBaTesbHO, B MPOCTPAHCTBE HE MOKET OBITh aOCOMIOTHOM MYCTOTHI, HO B a0CO-
JIOTHOM MYCTOTE MOXET MOSIBUTHCS IPOCTPAHCTBO, COCTOSIIIEE U3 HEMATEPUAIbHBIX YaCTHII, HA3bIBA-
eMoe YacTUIIeH-TycToTor M 6a3oit Xurrca. M 310 (hakt, 10Ka3aHo B 3TOM CTaThe.

1.YT0 nepBUYHO, SHEPrUsi UM MaTepus?

ITOT BOMPOC 33/1a10T YYEHHBIE YMBbI HA IPOTSKEHUH MHOTHX BeKOB. M Giarogapsi sTomy He pas-
peleHuio Borpoca 1 Oblia co3aaHa arenctuueckas KommyHuctuyeckas naptusi Bo Bcem mupe. Ee
KO3bIpeM ciyxkuia ¢ppasa, OpomenHas B.M.JleHMHBIM, KOTOpasi IJ1aChJIa, 9TO HE MOXKET He CO3aHHOE
HU KeM, co3aath Bce. Ho JlenuH rimyOoko 3a0myxJjascs B CUITy HIMBIJIM30BAHHOTO PA3BUTHSI BpEMEHH.

Bo-niepBbix, Bce co3aeTcst Ha MyCTOM MecTe. MBI, JIIOAW IPUBBIKIIN MPEACTABIIATh MyCTOTY B
IIPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYME. [1]

Haripumep, TObKO B IyCTYI0 KOMHATY MOXHO 3aHecTd MeGeltb 1 poure. M Tosbko B riry6o-
KOM KOCMOCE €CTh TaK Ha3blBaeMasi adcommoTHas myctota. Ho u 3aech uner 3a0imykaeHne, Tak Kak
TaM MPUCYTCTBYET MPOCTPAHCTBO, KOTOPOE MPEO0NeBACTCS BpeMeHeM. 3HAYUT 3TO He aOCOM0THAS
MYCTOTa, pa3 B HEH €CTh YTO-TO U Jake He MaTeprajbHOe.

Bo-Bropsix, B bubnuu Hanmucano B EBanrenu ot MoanHa, 4to:

«1 B nHauane 6110 CrioBo, 1 CrioBo 6b1710 y bora, u CioBo 6bi10 Bor.

2 Owno 6buTO B Havasie y bora.

3 Bce uepe3 Hero Hauasio ObITh, 1 0e3 Hero HUUTO He HaYaslo OBITh, YTO HAYAJIO OBITh. .. »

W moau Tak 1 He 3a1aMCh BOTIPOCOM: «A TJie B Havyajie MOsBUIIOCH, & TIOTOM HaXOUJIOCh 3TO
CnoBo?». Pazymeercs, B mycrote, HO B Kakoi? CJIOBO —3TO 3BYK, a 3BYK — 3T0 3Heprus. Yl uz marepuu
OHO HE MOIJIO TOSIBUTHCSA, TaK KaK OTKYJa U TJe MOSIBUIACh TOrJa 3Ta Marepusi? 3aMKHYTBIH KpyT
abCcyproB.

Ho otBeT ecTh, ¥ OH €UHCTBEHHBIN:

«Bce u naxe bor Morin nosiBUTHCs B aOCOMIOTHOM MYCTOTE, Ie HET HUYEro U Aaxe adCOoT-
HOTO BpeMeHHU M aOCOMIOTHOTO MIPOCTPAHCTBA. »

AOcoImoTHas MycToTa — 3TO HE MaTepHrajibHasl YacTUIa B BUAe cEepuyecKor Tpex MepHOM
OECKOHEYHO MaJION TOUKH, eClii ee OOBbSCHWTH JIJIs TIOHUMaHUS W mpenacTaBieHusa. M oHa mocro-
SITHHO UMEET CO3U/IATENIbHYIO IIPHPOJLY, K CBOEMY KBAaHTOBOMY LIEHTPY BEYHOTO TIOKOs1, (pakTop pesyca
KOTOPOH paBeH a0COIOTHOMY HYJIIO, TO €CTh, HOJIb B HYJIEBOH cTeneHu. U TOJbKO B Hel IPOM30MIET
MMITYJIbCHBHBIN BHIOPOC HE MaTepraIbHON YaCTHUIIBI KBAHTA SHEPTUH, ¢ (paKTOpoM pe3yca MOJIOKH-
TEJIbHOTO HYJIsI, KOTOPBIH TYT e MOITIOTUIICS TPaBUTAIME KBAHTOBOTO IIEHTPA AOCOMIOTHOM ITyCTOTHI.
[Touemy Hyns1? [ToToMy 4TO SHEPrUsi UMEET HE MaTEPUATIbHYIO TPUPOLY. [2]

STOT UMITYJIBC MOT ITPOM3OMTH U3-32 YCTAIOCTH aOCOIIOTHOTO TIOKOSI MJIM MHA4e TOBOPsI MPO-
CTBIM SI3BIKOM — H3-32 a0COJIIOTHOTO Xaoca, MOTOMY YTO MOHSTHE YCTAIOCTh, TAKXKe SIBJISIETCS TPO-
CTPaHCTBEHHO-BPEMEHHBIM.

OIHOBPEMEHHO C 3THM POAMJIACH TIepBast €MHUIIA YACTOTHI A0COTIOTHOTO BPEMEHHU. A TaK Kak
KBaHT SHEPIryUu OCTaBUJI Noclie ceds koHaeHcaT bose — Diinmmreitna (KBJ) [3], koTopslil mMer 3ano3-

4



~

C. 3ocumoB. «2 Coopuuk Hayunbix uneir CtaBna 3ocumoBa»

Jajioe CBOWMCTBO HEWTPAIM30BAThCS CO3MJAHMEM KBAHTOBOTO IIEHTpa aOCOMIOTHOM MyCTOTHI, U3-3a
MPE/IIIECTBOBABIIETO MPOIIECca HEUTPATM3AlMN KBAHTA SHEPIUH.

N3-3a 3TOrO0 MOsIBMIACH TEpBas eIMHHIIA Mepbl aOCOMIOTHOTO MpocTpaHcTBa [4], KoTopas
umena akrop pesyca orpurareiabHoro Hyas. Tak pogunack Hama [TpoctpaHcTBeHHO-BpemeHHast
Bcenennast, B KOTOpoil Mbl kHMBeM. B LieHTpe KOTOpOH ecTb aOCOMOTHAsI MyCTOTa U OKPYKAeT ee
TPeXMepHYI0, C(HEPUIECKYI0 U He CTAOMIbHYIO0 (hOPMY KpalHHX T'PAHUII TaK ke aOCOMIOTHAS ITyCTOTa,
yto noareepauia teopema Kb Anpu Ilyankape (1854-1912), KoTopyo MaTeMaTUYECKH JJoKa3all
B cepuu crareit 2002—2003 ronoB poccuiickuii yueHHbIH ['puropuii [lepenbman. koTopast riacuia,
YTO «BCSIKOE OIHOCBSI3HOE KOMITAKTHOE TPEXMEpHOEe MHOrooOpasue 0e3 Kpasi roMeoMOp(gHO TpEX-
MEpHOI

cepe». [5]

[TpotoH, Kak ¥ MoOass KBAHTOBO-MEXaHMUEeCKasi CUCTeMa, He UMeeT YETKUX TPaHUIL — COCTaB-
JISIOLIME €ro KBapKU pa3Ma3aHbl B IPOCTPAHCTBE B COOTBETCTBUU CO CBOE BOJIHOBOM (DyHKIMEN. [6]

Uro kacaetcs Topuu Bonbimoro BeeneHckoro B3pbiBa, [7] TO OHA HE OMUCHIBAET, YTO OBUIO JIO
HEro M €CJI OHO TOXAECTBEHHO, TO MOIJIO TTPOM3OWTH TOJBKO B TPEXMEPHOU OSCKOHEYHO MaJlon
TOYKe aOCOJTIOTHOM IycTOTHI. [8] [9]

Ho u teopus CymecTBoBaHME 1IEHTPa MUPA, YHACIEJOBAHHON OT I'PEKOB T€OIEHTPUYECKOM
cuctemMe Mupa (B TOM 4YHCJIe y4eHMH ApUCTOTeNs U TlaHeTHou Teopuu [ltonemest), a Takxke B
reo-reJIMolieHTpuueckon cucteme mupa Tuxo bpare nieHTpaibHBIM TeioM BO BceneHHoil siBisieTcs
3emisi, B TeIMOIIEHTpUYecKoi cucteme mupa Apucrapxa Camocckoro u Hukonas KonepHuka —
ConHie, Tak ke ObUIa TOKIECTBEHHA B YYEHOM MHUPE /10

Kocmonoruu, npeaioxkennoit Ixxopnano bpyHo. (ssaBapb 1548 — 17 depans 1600 rr.) [10]

A 110 3TOr0 BOOOIIIE OBLITA akcKoMou Teopus [Lmockoi 3emiu, rie 3emiis pecTaBIsgeT coOon
110ckuil auck. KoHuenims rniockoi 3emiu NprucyTcTBOBajla B KOCMOTOHUYECKON MU(OJIOTUY MHO-
T'MX HapO/IOB JPEBHOCTH, B YaCTHOCTH, JAPEBHUX ETUIITSH, BABWJIOHSH, B PaHHEM MHAyHU3Me, Oy.-
au3Mme U apyrux. B pesynbrate pasButusl actpoHoMuM U reorpagpuu B [peHen I'penyu npen-
CTaBJIeHHe O TUIOCKON 3emiie yTpaTuio MOJJIEPKKY YUEHBIX, a MIApOoOOPa3HOCTh 3eMIIM TONTyUYrnia
yOenutenbHOe HayuyHOe oOocHOBaHMe. [11]

WM tak MOXHO Maccy MPUBOWTH MPUMEPOB O MpecTaBJIeHNH Halel BceaeHHoi. Ho Bcerna
yUEHHBIE CMOTPEIM B KOCMOC Y TIBITAJIMCh HAWTU KpaiiHUe IpaHuIlbl ero. l OCTOSTHHO HaXOqUJIHCh
T€, KTO OIPOBEPraJl 3TU MpecTaBIeH s O co3ganu Myupa. Ho mouemy Bce 3a0bLid, UTO BCE MOKET
Havatbcs ¢ mycroro Mecta? [Toromy uTo mycroe Mecto umeeT B cebe BpeMsi M IPOCTPAHCTBO, a KOTrAa
OTCYTCTBYET 1 3TH JIB€ (DOPMBI OBITHS MaTEPUH, TO OcTaeTcst hopMa abCOMOTHOM ITyCTOTHI, IIe OTCYT-
CTBYET BCE U Jlake aOCOMIOTHOE BpeMsi U aOCOIOTHOE MPOCTPAaHCTBO. M He HY)KHO MaTeMaTHu4ecKuX
pelleHni, OTOMY 4TO aOCOTIOTHBIN HOJIb HE UMEET HUYeTO, [IS TIOTyUeHUs] A0COIOTHON ¢TUHMIIBI
MaTepuH, MyTeM JIBUKEHHUs Yepe3 YHCIIa MOJIOKUTETBHOTO HYJISl €UHUIIBI KBAaHTA SHEPTUH U TIOCTIe
OTPUIIATEILHOTO HYJISl €r0 OCTAaTOYHOrO KOHJIEHCATa €IMHUIIB KBAHTA MIOTHOCTH.

XOTs B pealbHOCTH HOJIb B HYJIEBOW CTETICHU, PAaBEH HYJIIO, YTO MOATBEPKAAeT

®usuka ot 6norepa [NodemuHckoro?! [12]

MosxeT HaM He CyXAeHO TOHUMATh TPUPOAY IBMKEHHS aHTUMaTepuaibHbIX (popm ObiTusi?! Ho
Pa3 3To He JIMIIEHO JIOTUKY OaHAIBHOW SPYAUIIMHI, TO 3TO AOJDKHO KaK-TO PEelIaThCsl MaTeMaTHYECKH.
Bonee nonpoGHO 51 Hanvcasl B CBOMX YEpHOBBIX padoTax: [13]

Ho ecnu Bce-Taku 06patiTh BHUMaHUE Ha (DOpMYITy, IJie HOJIb B HYJIEBOU CTETIEHU PABHO €/1U-
Hurle (00=1), koTopasi MaTepraIbHO ABJIAETCSA aOCYpIOM, TO TOTIAa UCTUHY OYyIIeT B MPSAMO MPOTIOp-
LMOHAJIPHOIM HE MaTepUaJIbHOW cpejie. 3HAUUT JOKA3aTeJbCTBO CYLIECTBOBAHUSI HE MaTepUaIbHOW
OECKOHEYHO! TPEXMEPHOM YaCTHIIbI A0COMIOTHOM MYCTOTHI, T1Ie OTCYTCTBYET BCE U Jake aOCOOTHOE
BpeMs 1 aOCOIOTHOE MPOCTPAHCTBO Oy/IeT BhIpaxkaeTcst HyJieM B HyJeBoi crerienu (00), a equHuia
(1), mocne 3Haka paBeHCTBa (=), OyJeT JOKa3bIBaTh €ro CYIeCTBOBAaHME, KaK MEePHOJUIECKUN JJie-
MEHT CUCTEMbl MaTEPUAILHBIX U HE MAaTePUAIbHBIX YaCTHII, TOKA3aHHON HIKE.
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I'JIABA 2

2.ITpaBza i1 4TO HAIIA MPOCTPAHCTBEHHO-BPEMEHHAs BCEJIEHHAs1 OblIa CO3/1aHa TP TIOMOIIH
TeOpru BoJbIIOro BceneHCKOro B3phiBa WM CYLLIECTBYET MHOE paccykaeHue?

Yro kacaercsa teopum bosbinoro BeeneHCKOro B3peiBa, TO €ro TpexmepHas yaapHas BOJHA
MOTIJIa HAMpaBJIAThCS MPSIMOIMHENHO OT TOUKM B3pHIBA JIMIIL B TOM CIIy4ae, €Clii yKe CyIIeCTByeT
MPOCTPaHCTBO. B Havase Hauan TakoBOro He ObUIO M CYIIECTBOBAJIA JIUIIL OECKOHEUHO Majlasi TOUKa
a0COMIOTHOM TycTOTHI. [109TOMY MPOCTPaHCTBO MO0 (hOPMHUPOBATHCS JIMIIH TMPH YIAPHOU BOJIHE,
KOTOpasi ObI CJIeIOBAIA OT TOYKH B3PBIBA IO YIIIOBOM CKOpOCcTH. U 10 CHX MOp Bce Tak U BpaiaeTcs
B KocMmoce. W He ToruyHo ObLIo Obl, ecii Obl KYCOK TPWJIETENT M CTaJl BPAIIAThCSl BOKPYT CBOEH OCH.
UYro Ha 3710 ero nodyauno? U Tot akr, 4To Hallla MPOCTPAHCTBEHHO-BPEMEHHAs BCEJIEHHAsT YCKOPSI-
SICh YBEJIMUMBAETCS], TOBOPHUT O TOM, UTO STOT B3PBIB €I11e MPOIOIKAETCS U O0Jiee TOro, HaXOAUTCS Ha
craguu pa3putus. [Toromy urto modast mprpojaa B3pbiBa BCEra UMEET [Ba aCleKTa yIapHON BOJIHBIL:
B HayaJle OHa BO3pacTaeT, a MOTOM M3-3a CONPOTUBJIEHUsI aTMOC(Epbl OHA TEPSIET CBOIO CUJTY U IOJI-
HOCTBIO TacuTcsl. Ho yueHbIMHU JI0Ka3aHO, YTO BCE YCKOpPsETCSA. A 3HAUUT ylapHasl BOJHA B3pHIBa,
KOTOpasi ABUKETCS, YCKOPSISICh 1O YITIOBOKM CKOPOCTH, €1Iie Ha MIePBOM CTauK Pa3BUTHS U Tak OyaeT,
TMIOKa OHA HE BCTPETUT Kakoe-HUOY/b corpoTuBieHne. Y camoe riiaBHOe, YTO CaM B3PBIB UMEET CBOIO
CKOPOCTbh BPEMEHHOT'O JIBUKEHH s, KOTOPOE MOXKET ObITh CBEPX OBICTPOH U TaK ke OHO MOXET JUIUTCS
C TaKOW CKOPOCTBIO, YTO €ro MPOCTO HEeNMb3sl OyIeT BOCIPUHUMATh Kak B3pbIB. ToUHee cka3arh, OTHO-
CHUTEJILHO KOT'O €r0 UCUUCIIATh, bora mim coBpemeHHoro 4yesnoseka. [loatomy 1uis bora 3toT BeeneH-
CKHIA B3PbIB MOKET JUIUTCS JIUIIb MTHOBEHUE MBICITH JKEJIAeMOTr0, a JJIsl YeIOBeKa 3TO OyAeT JUIUTCS
OECKOHEYHO, OTHOCUTENILHO €ro CPOKa KU3HU. Beap 1 3eMutst BpaiaeTcsi Kak Mpy HalleM POk JICHUH,
TaK U MPH Haled cMepTu OyneT Bpamarbesi 0e3 M3MEHeHUH. A 3HaYUT OHA BEYHa, OTHOCHUTEIILHO
OTpe3Ka HaIllero BpeMeHu KU3Hu? !

3. Kak Mor co3/1aThCsl B KBAHTOBOW TPEXMEPHOM TOUKE BEUHOTO MOKOSI AOCOMIOTHOM MyCTOTHI,
MIEpPBBI UMITYJbC KBaHTAa SHEPrHU, KOTOPHIA OHOBPEMEHHO C KOTOPHIM IMOsI BUJIOCH aOCONIOTHOE
BpeMs 1 aOCOJIOTHASI TYCTOTa U €r0 MPUYMHBI COXPAHEHUs YBEJINYEHHSI TPOCTPAHCTBA?

B skcniepumenTte oquH (POTOH 3aIlyCKaloT B CTOPOHY MOTYNPO3PaYHOro 3epKajia, WA CBETO-
nenutens. POTOH C PaBHOM BEPOSITHOCTHIO JIMOO OTpakaeTcs, JIMOO MPOXOOUT CKBO3b HEro — B
pe3yJibTaTe Yero B UTore UAET 1Mo OAHOMY U3 IBYX IyTel. B TaHHOM cityyae OH MOUAET OO 1O My Th
1, mu6o no mytu 2, u nonager audo B gerekrop 1, mbo B [I2, ¢ paBHOI BeposTHOCTHIO. POTOH
BeZIET ce0s1 KaK HEBUIMMOE LIeJIoe, JEMOHCTPUPYs CBOIO KOPITCKYJISIPHYIO HATYpy.

Ceepxy: (potoH kak yactuna. Kaxaplii u3 1eTeKTopoB peructpupyioT ¢potoH B 50% ciyvaes.

B cepenune: ¢otoH kak BostHA. POTOH perrcTpupyeT Tonbko 1. BHU3Y: OT/IOKEHHBIH BHIOOP.
Haunnaem Ge3 BTOporo cBeTofenuressi, U JO0OaBIsieM ero B MocieIHuid MOMEHT. POTOH, KOTOPHI
CHauasia BEN ce0s1 KaK YacTHIla, BHE3AITHO HAYMHAET BECTH ceOs KaK BOJIHA.

BriBoz: MO0 BHEOpeHre BTOPOTO CBETOAENUTENs OTIpaBisieT (hOTOHY CHIHAI B TPOILIOE,
60 y (pOTOHA HET HUKAKUX BHYTPEHHUX CBOICTB.

TakuMm crioco6oM KBaHTOBAsI YaCTUIIA SHEPIUU MOTJIA OCTAThCs 3a TpeiesiaMu

CO3UIaHMSI KBAHTOBOT'O LIEHTPa a0COMIOTHON

nyctotsi? [15]

ITouemy xe yactuua oToHa MeHsIa TpaekTopuio nHorga? Iloromy 4To KOrja oHa IpOXo-
JWJIa CKBO3b CTEKJIO, TO €€ OCTATOYHBIN KOHAEHCAT WM CTAaTUYeCKask OTpULIaTeTbHAS SHEPTUSI IIPOCTO
HaKaruIMBaJlach M CO3/1aBaJla IJIOTHOCTb. W KOrja MJIOTHOCTh OCTaTOYHOTO KOHJ/IEHCATa MPEBBICUIIO
CKOPOCTb HEPTUH, TO CO3JaHHbIN Oapbep He MPOIYCTHIT YACTUILY 10 OOBIYHOM TPAEKTOPUY U HArpa-
BWJI e B MHOE HarlpapjieHre. B KBaHTOBOM LieHTpe aOCOMIOTHOM MYCTOTHI CTaTUYeCcKast TJIOTHOCTD

KOH/IEHCATa SHEPruy MO3BOJIMJIO KBAHTOBOW YACTHIIE SHEPIMM MHUHOBATH BO3BpAILCHUE U
MOCJIeJOBATh IO YIJIOBOM CKOPOCTH IPAHMIIBI IUIOTHOCTH KOHJEHCATa, KOTOPHIA B 9TO BpeMsl HelTpa-
JIM30BAJICS TPaBUTAIMEN KBAHTOBOTO LIEHTPa a0COMIOTHOM IMyCTOTHI MOKOs1. Tak MosiBuiach reppasi He
MaTtepuajbHas 4yacTulia. B ee ieHTpe HaxoAUI0Ch TOUKA a0COIOTHOM ITyCTOTHI, B TUIOTHOM 000JIOUKe
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CTaTUYECKOro KOHJEHCATa SHEPrUK U aTMochepoi yxke MOCTYKUI U caM, JBUKYIIUICS O YIJIOBOM
CKOPOCTH, YacTHIIA KBaHTa SHeprur. $1 ee Ha3BasI MyCTOTA-4acTUIA. DTO TMepBasi He MaTepuaibHas
YacTUIla, KOTOpasi CTasa siipOM B TIOCJECTBHUHU JIPYrOi YaCTUIIBI, TIO] HA3BAaHUEM MarHUTa-4acTUIA.

Temneparypa MmycTOTa-4aCTHIIBI TIOCTOSIHHO CTaJl0 PacTy U B pe3y/bTare OTCYTCTBUsI OOJb-
IIIEro0 MPOCTPAHCTBA, 3TA YACTUIA YBEJIMYMIIACH ITyTeM YK€ HAKOIUICHUsI CTATHUECKOW OTPHLIATEIb-
HOU HEPTr1H Ha BHEIITHUX I'PaHUIIAaX IMyCTOTa-4acTHIIBI. M KOria mioTHOCTh BHEIITHUX T'PAHMIL TPEBbI-
CUJIa CUJTy BHYTPEHHEH LIEHTPaIbHOM SHEPruu, KOTOpasi He CO3MAANACh B IIEHTP MOKOs1 aOCOMIOTHON
MYCTOTHI, U3-32 BHYTPEHHE! TUNIOTHOCTH paHee HaKOIJIEHHOTO KOHJIEHCATa, TO B TOT MOMEHT U ITPo-
M30IIENT MHIIMICHT MarHUTa-4acTUIlbl. B30pBaThCsl M pacIMpuTh MPOCTPAHCTBO OHO HE MOIJIO U3-32
OTCYTCTBHSI BHEIITHETO MPOCTPAHCTBA. 3HAYMT ITA HE MaTepUaIbHASL YaCTHIIA TIPOCTO Pa3esniach,
NoI00HO KJieTKe. M 9TUM camMbIM yBeIMumIa MPOCTPAHCTBO. [lasiee 1o yrjioBoMy HalpaBIeHHIO CTaJIH
MIPOMCXOIUTD JIeJICHUsI M TIOCIISAYIOIINX MarHUTa-4acTHll, COXPaHss B IIEHTPE CBOEM TOYKY MOKOS
a0comoTHOM ImycToThL. OTCI0/IA CIIEYET, UTO CO3HAHME BO3HUKJIO CPasy C EPBbIM UMITYJIbCOM KBaHTA
SHEPIUu.

Tak NOSABUJIOCH TPEXMEPHOE NPOCTPAHCTBO, KOTOPOE OIpPENesyIo KOJIMYECTBO Mar-
HUTA-YaCTUIl WM KaK ero paHee HasbiBau bo3on Xurrca. [16]

Ho onpenenuts Maccy He MaTepraIbHOM YaCTUIBI HEBO3MOKHO MaTepPUAIbHBIMU BBIYKCIICHU-
smu. Tem Gosee UTO B HEBECOMOCTHM Macca JIIOOOH MaTepuu paBHa HyJ0. Macca — 3TO eJMHUIIA
OIpeieNieHr st TOYEYHOW TPaBUTAIIMM OHOTO HEOECHOTO TeJa 10 OTHOLIEHUIO K Apyroi. M Gosbinee
Bceryia Oyaer 3a Oosiee MIOTHON Matepuer. Bemb Macca aBToMOOMIIS Ha 3emJie Beeria Oyaet Ooblie,
YeM Macca 3TOro ke aBTOMOOWIISI Ha JTyHe. M mpruuHa 3ToMy IJIOTHOCTD U IpaBUTAIUSI HEOECHOTO
TeJa, KOTOpast BO3pAcTaeT MpH YBEJTMUYSHHOH YIJIOBOW CKOPOCTH BOKPYT CBOETO KBAHTOBOT'O LIEHTPA
aOCOJIIOTHOM IyCTOTHI. A MBI 3HA€M, YTO OCh 3eMJIM HE TOJIBKO BPAIAETCs, HO M TaKXke pacKaurBa-
eTCs1, OCTaBAsICh JIMIIIb HEJBMKMMbBIM OTHOCHTEJTBHBIN IIEHTP TUIAHETHI. DTO JOKA3bIBAET MPUCYTCTBHE
TOYKH MOKOSI MJIM KBAaHTOBBIN LIEHTP aOCOMIOTHOM MyCTOTHI.

4.Tak moyeMy ke IMyCTOTa-4acCTUIIbI OoJiee HEUTPAIbHbI, & MATHUTAYACTUIBI UMEIOT CO3U/Ia-
TEJIbHYIO TIPUPOAY M TIOYEMY Y Pa3HBIX MArHUTHBIX TOJIe, KOTOpPBIE COCTOST U3 KBAHTOBBIX Mar-
HUTAa-4aCTUL] Pa3HbI CPOK BO3/IEHCTBUS Ha OKPY:KaIOIUI MUP?



C. 3ocumoB. «2 Coopuuk HayuHbix uaeir CtaBma 3ocumoBa»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.



https://www.litres.ru/pages/biblio_book/?art=72525409
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