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Bce npasa 3awumervl. Huxaxas uacme 3n1eKmpoHHOU 8epcul
9MOIl KHU2U He MOXHCem OblMb 60CNPOU3BEOEHA 8 KAKOLU Obl MO HU
0vL10 hopme U Kakumu 6bl Mo HU ObLAO CPEOCMBAMU, BKAIOUAS
pazmeuyerue 8 cemu Mumeprem u 8 KOpnopamueHsvlx cemsix, Ons
UacmHoz0 U NYOAUUHO20 UCNONB30BAHUSL O€3 NUCbMEHHO20 Pa3-
peuteHust 81a0envld asmopcKux npas.



IIpeaucaoBue

B 310l KHUre pasroBop mnouaer o BceeneHHO, napamerpax
€e TPOCTPAHCTBA, a TaKXkKe SHEPreTUKe B3aMMOICUCTBUS MUK-
PO— ¥ MAaKpOKBAaHTOB MaTe€pUaJIbHbIX MACC U UX MOJEBBIX (DOPM.
Korga-to MHe Ka3ajloch, 4TO S XOPOIIO MOHMMAIO BCE TEXHU-
YyecKkue QUCIUILTUHBI COBPEeMEHHO Hayku. ba3zoBbie (hyHaaMeH-
TaJIbHbIE OCHOBBI MATEMATHKU, PA3JINYHbIC HATIPABJICHUS] XMMUN
1 (pr3UKY ObUTM MOHATHBIMU W HACTOJIBKO IIPOBEPEHHBIMU U JI0-
Ka3aHHBIMU 3a MOCJIEAHUE JIBECTU JIeT OecClpelieIeHTHOrO pas-
BUTHSI MaTepUAIMCTUUECKON HAyKH, YTO BOCIIPUHUMAJIICH KaK
AKCHOMHBIE JIAaHHOCTH, He TpeOyIoIlie HUKAKOTO TOITBEPKIe-
HUs. OJTHAKO ceryac COBEPIIEHHO MO-HOBOMY BOCIIPUHUMAETCS
CMBIC/T YeJIOBEUECKOH KU3HU, OOHAPYKUBAETCS, YTO UCTUHHBIC
(puzrueckue npoiiecchl MaTepUaIbHOIO MUPA HE COOTBETCTBYIOT
(pynmameHTaIBHBIM 3aKOHaM HayKu. CBOM B3IJISIIbl HA PEJIUTHUIO
Y MPUPOIY MaTepUaIbHOTO MUpPaA sl U3JIOKUI B KHUTE TOJ Ha-
3BaHueM «JloKTpuHa HayyHoro bororno3Hanusi», a 3aTeM 1 B 1y-
XOBHO-aHATMTUUYECKON KHUTE TO]] Ha3BaHUeM «JyXOBHbIE OCHO-
Bbl MUPOBOI UCTOPUM». [lyXOBHBIN aHATN3 COBPEMEHHOM 3MOXHU
s TIpoBen B aBToOMorpaduuecknx kaurax «Kypc B 6e3mHy» u
«XPpOHUKA JTyXOBHOTO PACTICHUSI».

B nanHO# KHUrE paccMaTpUBaeTCs TOJIBKO MaTepusi U yCTPOU-
CTBO MaTepHaJbHOTO MUPA, CIeJIaHA MOMBITKA W3JI0KUTH OOHOB-
JIEHHOE HAayYyHO€ MHPOBO33pEHHE, OMUPAsCh TOJIbKO Ha JOCTH-



JKEHUS ¥ OIMOKY COBPEMEHHOI HayKU. YeJIOBeK ¢ BHICIIIUM TeX-
HUYECKMM 00pa30BaHMEM WJIM CTYIEHT TEXHUYECKOTO By3a JieT-
KO MOJET IMOHATh U YCBOUTb U3JI0kKEHHbIe B Hell uaen. Ho ato
He HayKa, a ¢unocodusi Hayku. YToObl KHUra ObljIa MOHSATHA
T'YMaHUTAPUSIM U MOJIOJIEKH IIKOJBHOTO BO3PACTa, CIEIaHO BCe
BO3MOKHOE: UCKJIIOUEHBI CIIOKHbIE MaTeMaThyeckue (hopMyJibl
Y pacueTshl, CJIeJIaH YIOp Ha JIOTUKY pacCykIeHHUsI.

YenoBek, 3aHUMAIOITUICS HAYKOH B JI00OM oOnactu u ce-
pe, r71e TpedyeTcs MOHUMaHue TITYOUHHBIX OCHOB (DU3MUYECKUX
MPOLIECCOB MAT€PUAJIbHBIX TeJl OT KBAHTOBOM (PU3HMKHU Y HAHO-
TEXHOJIOTUH JI0 MOMCKA HOBBIX MCTOYHUKOB SHEPruii, HaiieT B
9TOI KHWIe MHOTO MHTepecHoro. Bripouem, MHOrue yoexeH-
HbIe MaTepUAJIMCTHI 1 CTOPOHHUKH TPAIUIIMOHHON HAYYHOU aKa-
JEMWYECKOU IIKOJIBI MOTYT HE IPU3HATH U3JI0KEHHOTO 31ech. Ho
BeIlb BCsAKAS Ujiesl, a TeM Oosiee 0000IIeHHAs] HayJHasl Mapajur-
Ma, JIOJDKHA OBbITh JIOCTATOYHO «Oe3yMHa», HeCTaHJapTHA U Ta-
paJioKcajibHa, YTOOBI IMOCIIE OOCYKACHUS U SKCIIEPUMEHTaTIbHON
IIPOBEPKM CTaTh OCHOBOI HOBOTO HAyYHOI'O MUPOBO33PEHMSI.



I'nasa I. O0mue Bonpochkl
3BOJIIOIIUH BCeJIeHHON

Heo0xoauMoCTh MOSIBJIEHUST BCEJIEHCKOT'O YeJIOBEYECTBA, KaK
Y HEOOXOIMMOCTD IBOJTIOIUH Y€JIOBEYECKUX PaC, MOKHO MOHSITh,
€ClIM YWTATed TPABUJIBHO TOWMYT, XOTs Obl Ha TPUMMTHB-
HOM YpOBHE, YCTPOKHCTBO MaTepuaIbHO-TyXOBHOTO MPOCTPaH-
CTBa OKPYXAIOILIEro MHUpa, a TaKKe CMbICT U HazHaueHue Bce-
nennoit. [Ipu atom Beenennyio Hajjo paccMaTpuBaTh He Kak ca-
MOCOTBOPEHHYIO CYIIIHOCTb, a KaK INTOOATbHBI OOBEKT, COTBO-
PEHHBIH 110 TTpeaBapuTeibHoMy 3ambicty CtoponHrM Habmroma-
TesneM, Kotoporo s HazeiBao Otiiom HeGecHbiM. B crporom co-
OTBETCTBUU C TUITAHAMM U 3aMbIciiamMu, bor-OTell Ha mepBoOM 3Ta-
1e B 3aMKHYTOM M OrPaHN4Y€HHOM NMPOCTPaHCTBE, CIeIU-
aJIbHO BbIJI€JIEHHOM IS 9THX IeJe, pa3Je/inii C TOMOIIbIO
OBICTPOCUCTBYIOMMX MH(POPMAITMOHHBIX KBAHTOB, MPHHAJIJIC-
karmx TBopily, BCI0O MaTepUIo Ha OT/IE/IbHBIE KBAHTHI JI0JITOBPE-
MEHHOTO XpaHEHHsI SHEPruu, KOTOpble HayKa Ha3bIBaeT MPOTO-
Hamu. Ha 3TOM mepBUYHOM 3Tare TBOpEeHUsI MaTepusl He MMe-
JIa Macchl, TIOJIEH TPaBUTAIINH, KaK U KaKUX-TMOO JIPyrux mapa-
MeTpoB. Marepusi He MOIJIa B3aUMOJIECTBOBATh MEXIY COOOM,
TaK KaK He cofieprkasia B ceOe 1axke 3a4aTKOB MepBUIHON UH(OP-
MAallMi 1 B HEW HE NEWCTBOBAJIM HUKAKUE BCEJIEHCKUE 3aKOHEI.
Ho BMecTe ¢ npoTtoHamu MOSIBUJIOCH U BpeMsl, TaK KaK BHYTpHU



MIPOTOHOB HAYAJICS MPOLIECC CUJIOBOTO B3aMMOJIENCTBUSI LIHTPO-
OeHBIX U IIEHTPOCTPEMUTEITLHBIX CUJI, @ 3HAYUT, YaCTh KBAHTOB
IPOTOHOB OCBOOOXK JAJIaCh OT MEXaHUUYECKOIM SHEPIUM U TIOKUIA-
Jla BHYTPEHHE MPOCTPAHCTBO MIPOTOHOB, NIPEBpAIlasiCh B KBaH-
ThI TIOJIS1 TPABUTALIUY U KBAHTHl MarHUTHOM 3Hepruu. Teyenue
BpeMeHU ecTh (PYHKIHs, KOTOPasi onpe/ieJisieT CKOPOCTh
NpoTeKaHusl MpoIeccoB (PU3NIECKOTro B3aUMO/IeliCTBUS
TeX WJIM MHBIX MAaTepPHAJbHBIX TeJ HJIH CKOPOCTh M3Me-
HEHHUs BHYTPEHHEro COCTOSIHUS MaTepUaJbHOro reJa . Ec-
J1 (PU3NYECKOE B3aMMOJIEMCTBHE HE MTPOUCXOIUT, TO U BpeMe-
HU He cyuectByeT. Ho Ha nepBoM atane ssomonny BeenenHon
M3MEHSIOCh BHYTPEHHEE COCTOSIHUE MTPOTOHOB U MOPOXKAAIOCH
IIPOCTPAHCTBO, IO3TOMY Y BpeMs POTEKAJIO TOJbKO BHYTPHU
NMPOTOHOB, a /UisA BcesleHHOM MOHSITHE BpeMeHH He UMeJI0
HUKAaKOro (pu3m4eckKoro cCMbIcJjia.



1. CymHOCTh IEPBUYHOM MATEPUH

Marepus ipecTaBisieT coO0W OJMHAKOBBIE TIO (PU3UIECKUM
pa3mMepaM, HO Pa3HOPOAHBIE MO WH(POPMATHKE MPOCTPAHCTBEH-
Hble KBaHTHI, B TOM WJIA MHOW CTENEHU HaJeJICHHbIE SHEepPIrueu.
MexaHuveckre KBaHTbI OObETUHEHBI B €TUHbIE IIPOCTPAHCTBEH-
HbIE LIETIOYKH U YIPABJISAIOTCS KBAaHTaMU IIEHTPOB TSIKECTEH, B
KOTOPBIX BCSIKAasi HEPrUsi OTCYTCTBYET, HO MPUCYTCTBYET WH-
popmarus. Ha nepom stane, 1o corBopenusi [IportoBcesneHHOM,
KBAHTHI IIEHTPA TSKECTH HE TOHYKIAJI TIOTYMHEHHbBIE BBICOKO-
SHEPruYHbIC KBAHTH COBEPIIATH YCKOPEHM s H 3aMe/IJIeHus],
a 3HAYNT, M He ObLIO CHJIbI, KOTOPas Mo0Yy:K/1aj1a ObI MaTe-
PHI0 cOBepHIaTh B3aHMMO/I€HCTBHSI M Pacxo/0BaTh BHYT-
PEHHIOI0 SHePrui. B 3ToM 1uiaHe Matepusi peCcTaBIsiia co-
0011 MaeabHBIN aKKYMYJISITOP JIUISl BEUHOTO XpaHEeHUsI BCEJICH-
CKOW SHEPIUu.

Ho Croponnuit HabmonaTesnb He /11 TOro oXepTBOBaJ COO-
CTBEHHbIE OBICTPOJICHCTBYIOIIME KBAHThI, COTBOPHJI MPOCTPAH-
CTBO BaKyyMa ¥ pa3/ie/Iij MaTepHio Ha OT/EIbHbIe SHEPrOKBaH-
ThI, YTOOBI BEYHO XPAHWTh 3TY BHICOKOSHEPTUYHYIO0 MATEPUIO B
CBOMX pe3epBax. 3aMbICesl COCTOSUI B TOM, YTOObI OCBOOOIUTD
HOBOPOX/ICHHBbIE KBAaHTHI TTPOCTPAHCTBA U3 TUIEHA SHEPIUH Ye-
pe3 IIAHOMEPHOE PacXOOBaHKe SHEPTUH MTyTeM HETPEPhIBHBIX
YCKOPEHUH W 3aMeJICHUI U TOPOXK/ICHUSI BEKTOPOB MIPOTHUBO-
JeucTByoMX cuil. BeesieHHast JoJKHA ObLIA CTAaTh M CTa-



JIa OTPOMHBIM TEXHOJIOTHYECKHM KOHBelepOM HeMbICJIH-
MO CJ0KHOCTH. DTOT KOHBEep, 1Mo 3aMbicily boxwuio, mytem
MPOTUBOJICUCTBUS U MPOTUBOOOPCTBA, U3 COOCTBEHHOW MaTepH-
AJIbHOM CYITHOCTHU MPOU3BOIUT SHEPreTUUECKU HUIIUE KBAHTHI,
JUISL TOrO, YTOOBI HA HUX Hepa3pyIIMMO 3aKpernuTh WHPOpMa-
IIUI0 ¥ BBIBECTU ITU OUMILIEHHbIE KBAHThI U3 BCEJIIEHCKOTO IMPO-
crpanctBa B JoHo Otiia HebecHoro. OuuinieHHBIN OT SHEprun
KBaHT BCEJIEHCKOI'O MPOCTPAHCTBA CTAHOBUTCS MH(MOpPMAIMOH-
HBIM KBaHTOM ayxa. Korma si ymorpeoJisito cJI0BO «IyX»,
TO MOJ 3THM CJOBOM HaJ0 NMOHUMAThL OJAUH HJIH HEKO-
TOPO€E KOJHYEeCTBO KyOHYeCKHX KBAaHTOB NMPOCTPaHCTBA,
KOTOpPbI€e MOJHOCTHI0 0CB000K1eHbI 0T 3Heprun . TBopna
Bceaennoii s1 HazpiBao mwin Oroom Hedecubiv nim Cro-
pounum Haoumwaarenaem. Oteny HeGecHbiil siBnsieTcst uHpOp-
MAIMOHHOM CYIIHOCTBIO aOCOIOTHOTO 3HAHMS, M OH HE MOXET
0e3 Bpena aiss cOOCTBEHHON MH(MOPMATUBHOCTH COMPUKACATh-
cs ¢ JII0OOM 3Hepruei, KOTOpor HaIloJHeHAa Marepusi BCeJIeH-
CKOT'O MPOCTPaHCTBA. UTOOBI 3aITyCTUTH MPOIECC OUUIIICHUS JTy-
xa ot sHepruu, Oterr HebGecHblil yepe3 STaIOHHbIE KBAHTHI 1IEH-
TPOB TsDKECTEN HaaeanJ MaTepiio BcejieHHO BCTPOEHHBI-
MH B Hee HWH(POPMAINMOHHBIMH AJTOPUTMaMU 0e3yCJIOB-
HbIX HHCTHUHKTOB, KOTOpble HayKa Ha3bIBaeT (pyHaaMeH-
TaJbHBIMH 3aKOHAMH MaTepuajbHoro mupa. Mudpopmarius
BCTPOEHHBIX aJITOPUTMOB, HE UMesI HUKAKOW BHYTPEHHEN SHEp-
I'MM, CHaYaJIa 3aKpernuiach Ha SHEPrUM MaTepPUAIbHBIX MOJIEBBIX
KBaHTOB, a 3aTeéM Pa3MHOXWJIACh, TPOU3BE/sl IBOJIOIMOHHBIN



CKavOoK, U MOJYMHIIIA ceOe Bce OyIyIre MacChl POTOHOB, KOTO-
pble U CTAJIM MaTepUAJIBLHBIM (PyHIAMEHTOM Haled BeeneHHou.
BoXkecTBeHHbIE AJITOPUTMBI, UCHIOJb3Yysl SHEPIUI0 MATEPUM KaK
COOCTBEHHBIII UHCTPYMEHT, ITyTeM €€ YCKOPEHHOTO Tepe/IBUKe-
HUsA, 3aCTaBWIIM OOJiee COBEPIIIEHHBIE KBAHTBI TPOTUBOACHUCTBO-
BATh MEHEE COBEPUICHHBIM, U TEM CaMbIM B3aMMHO OYMIIATh-
cs1 oT U30bITOUHOM 3Hepruv. Korjga npoToHsl cTajam 4acTu-
aMH MaccChl, TO 3TH YaCTUIbI MAaCChl OKA3aJUCh He Xa-
0COM, a pPa300IeHHoll MaTepHaJbHOIl CTPYKTYPOM, M0/1-
YHHEHHOI NoJieBbIM (hopMaM MaTepuu, MOPOK e HHbIMHI
caMHMH MePBUYHLIMH MPOTOHAMH U3 CBOUX BHYTPEHHHX
Heap. B pesynbrate 3TOrO npoiiecca NpoOMCXOAuia IBOJIOLUS
Bcenennoni. Beun 06pa3oBaHbl TPOTOTaIaAKTHKW M I'PaBUTALIH-
OHHBIE MOJIs, & 3aTeM NPOTOrAIAKTUKM Pa3Je/IINCh HA MUPHa-
JIbl PA3HOPOIHBIX 3BE3I, U CTall (hOPMUPOBATHCS TOT 0OMMK Bee-
JICHHOU, KOTOPBIA MbI ¢ Bamu, 1 HaOmogaem B Hallle BpeMsl.



2. MacpopmanumoHHbIE
¢aiuabl 1 SHEpPrusi MaTepun

[To Mepe HEOOXOAUMOCTH, ¥ B CTPOT'OM COOTBETCTBUU C TIep-
BOHayvaJIbHBIM 3ambiciioM, CtoponHuii HaGmonatenb go0aBisit
¥ 3aKPeIlIsyl Ha MaTepUaIbHbIX MUKPO— M MakpooObekTax Bee-
JIECHHOM HeCTHpaeMble HOBble MH(pOpMaloHHble (aiibl. Pas-
MHOXasICh, ¥ HACJIECTBEHHO 3aKPEIUIAsCh HAa SHEPTMU MaTepun
Kak Oe3yCJIOBHbIE MHCTUHKTBI, 3Ta WH(OpMAIIMs HACUJIbCTBEH-
HO 3BOJIIOLIMOHMpPOBasIa BeesleHHy10 B Hy)KHOM HallpaBJIeHUU U
C 3aJJaHHOW CKOPOCTBI0 BPEMEHHBIX MapaMeTpoB. B pe3yinbrare
9TOM HACWJILCTBEHHOM 3BOJTIOLIMH MOPOXK JATIOCh OTPOMHOE KOJIH-
YeCTBO OCBOOOXK/IEHHBIX OT U30BITOYHOW SHEPIUM KBAHTOB I10-
JIEBBIX CTPYKTYP, KOTOpPBIE ObLIM CHOCOOHBI Ha J10JITOBPEMEHHOM
OCHOBE 3aKperuiATh Ha cede MHMOPMAIHMIO U C TIOMOIIBI0 COO-
CTBEHHOW HEPIUU Pa3MHOKATh 3Ty MH(POPMALIUIO U MTEPEIaBATh
JOPYrUM, TAKUM K€ HECOBEPIIEHHbIM KBaHTaM, OCBOOOJUBILIUM-
Cs1 OT U30BITOYHOM SHEPTUM U MOKUHYBIIMM NEPBUYHbIE IPOTO-
HbI BeeJieHcKor Martepuu. IIpoToHsl cTanm npapoaureassMu
NePBUYHBIX 0JIeBbIX ()OPM MaTepuM B BHe MAarHUTHbIX,
JIEKTPUYECKUX M IPAaBHTANMOHHBIX MOJIeH OJMKHEro u
JAJbHETr0 OKPYKeHMsI.

C TedyeHreM BpeMEHH ITOCTOSIHHO TOTOHAEMbIE PE3€pBbI 110-
JIeBbIX (POPM MaTepuu U CTaJIM OCHOBOW JJIA (POPMUPOBaHUA
BUJIUMBIX Y HEBUAUMBIX TJIAKTHK M BCErO MHOKECTBA 3Be3], a



TaKXke W JPYyrux OObEKTOB, KOTOPBIC B HAIlle BpeMsI OTKpbIBa-
€T HayKa U MbITAETCS U3y4aTb UHCTPYMEHTATbHO-JIOTUYECKUMU
croco0aMu.

Ha stane sBomornmu camoii Beenennoit y bora He 6b110 HEOO-
XOIMMOCTH COTBOPSIThH JKU3Hb M BCEJICHCKOE YeJIOBEUeCTBO, TaK
KaK BCE pe3epBbl MOJIEBBIX (POPM MaTepyy MCHOIb30BAIUCH I
SBOJIIOIIMM M COBEPIIIEHCTBOBaHUsI camoul Bceenennon. I'oBops
JPYTMMHM CJIOBAMM, Ha STare 3BoMoIuu camon Beenennoit bory
He ObUIO HEOOXOIMMOCTH OYXOTBOPATH BeelleHHyo 1 co3/1aBaTh
B HEW JKU3Hb U BCeJIEHCKOe YesioBeyecTBo. Heo0xoamMocTh B
oayxoTBopeHuu BcesieHHOI mMosiBHJIach TOr/Aa, KOrjaa Bce
MeXaHU3MbI epepadoTKN MaTepuH Macc B mmoJieBbie ¢pop-
MBI MaTepHuu ObLIN OTJIaKeHbI M BeceleHHast cTaja mpous-
BOJIMTH H30BITOK HEYNCTHIX JyXOBHBIX KBAHTOB, KOTOPHIE
ABJISIIOTCS SHEPreTHYeCKUMH OTXOJaMH MoJieBbIX popm
marepuu. Hayka nokaszana, yro CojHIle SIBJISIETCS MOJIOIOU
3BE310M U CYIIECTBYET TOJIbKO OJHY TPETh BPEMEHU OT BpeMe-
HU HayaJla COTBOpeHus BceneHHou. YAUBUTENbHO, HO 9TH JaH-
HBIE COOTBETCTBYIOT pPeasibHOU JACUCTBUTENLHOCTH U M1aHam OT-
1a He6ecHoro. Xotsa ConHile ObIJIO COTBOPEHO Ha Tiepudepun
Harer ['aJakTUKK TOJIbKO B MOCIEAHION TPETh )KU3HU HEOTyXO-
TBOPEHHOM BCeneHHOM, HO 3TOT yroJI0K BCEJIEHCKOrO MPOCTPAH-
cTBa ObUI 3apaHee onpezerneH borom. [lepBbie aBEe TpeTn Bpe-
MEHH CBOETO CyIllecTBOBaHUs BceneHHas paboTasia Ha TO, 4TO-
ObI OATOTOBUTHCS M cOTBOpUTH COJHIIE, KaK OOBEKT YCKOPEH-
HOH 3BOJIOIMY M OYyIyIIero OgyXOTBOpeHWsl Bceil BeeneHHOM.



Bor 3apanee HarpaBui B 3Ty 00JIaCTh IPOCTPAHCTBA Bee (ppak-
11K (POTOHOB JIyYEBOW SHEPIUM, KOTOPBIE HayKa HA3bIBAET «Pe-
JIMKTOBBIM» 3JIEKTPOMAarHUTHBIM U3y4yeHueM. Tem cambim Bor-
Teopen npeponpenenun cynb0y CONMHEUHON CHCTEMBl Kak Me-
CTO M 00JIaCTh, TJIe BCEIEHCKAs XW3Hb M BCEJICHCKOE YesiOBe-
4ecTBO OyayT nepepadaTeiBaTh U MepepadaThiBAIOT B HAIIE Bpe-
M$l, HEOUMILIEHHBIE OT OCTATOYHOM SHEPTMU KBAHTHI 1yXa, IOCTY-
NaIIMe U3 BCEX MaTepUasIbHBIX MACC BCEJIEHCKOTO MPOCTPaH-
crBa. KBaHTHI CHavyaJla OYMINAIOTCS IO YUCTOTHI «AyXa KUZHU»,
a 3aTeM B YMCTbIE (PPAKLUK NIEPBOPOAHOIO JyXa AJIs MOIOJIHE-
nus Lapcreus HeGecHoro. B HacTosiiiiee BpeMst uepe3 «pesuk-
TOBOE» U3JTyYEHUE U U3JTyUYEHUsI BCETO MHOKECTBA BHEIIIHUX UC-
TOYHHMKOB Bcsl Bcenennas padoraer Ha CONHEUYHYIO CHCTEMY M
HAaIpaBJISET CloJa KBAHTUPOBAHHBIE B (DOTOHBI JTy4€BOM SHEPTUN
HEOUMIIeHHbIe (DPAKIINY yXa, I TOTO YTOOBI 3eMHas )KU3Hb 1
3eMHOE YeJIOBEYECTBO MCIIOIHUIIM CBOIO OOKECTBEHHYIO padoTy.
VYposxkaii ye10BeueCcKoro ayxa, 0 Koropom ropopuia Uucyc
XpHcToc B CBOMX NIPUTYAX U IPOIOBEAsIX, 3TO HEe BbIAYM-
Ka pPeJINI'iH, a peajbHas CyIHOCTH BceJsieHHOM U yes0Be-
Ka. [Ipu 3TOM yesnoBek, Kak BbICILIEE 3BEHO U 3€MHOW IIOMOITHHUK
Ortua HeGecHoro, noyuni ot bora npaBo v cCHOCOOHOCTH KUTh
Y TBOPUTb YPOXKall YeJIOBEUECKOIO AyXa B YCIOBUAX CATaHWH-
CKO-OECOBCKHX JIyXOB IJIAHETHOM MOBEPXHOCTH 3EMHOTO IIapa.
BaxHo noHATh, 4T0 Bor He MMeeT HUKAKOW SHEPruM, HO 3aTO
BJIaJIeeT BCer MOJHOTON MH(pOopMalliy, KOTopasi 3aKperieHa Ha
TeX K€ JYXOBHBIX KBAaHTaX, HA KOTOPBIX paHbIle Oblja 3aKper-



neHa sHeprus. [loHnMaHue 3Toi O0KECTBEHHOW CYITHOCTH [1a-
eT MpaBWIbHOE 0O0bsiCHeHUe BceleHHON Kak MCTOYHMKA JTyXOB-
Houi nuiu a1 Otia HeGecHoro u posiu 3eMHOTO YeioBeYecTBa
KakK IJIaBHOro noMolHuka bora B 1ese nepepaOoTKU BBICOKO-
SHEPrUYHBIX HEYMCTHIX (DPAKIUM JTyXa JI0 MX MOJTHOW SHEPreTh-
YEeCKOU HUIIETH U O0KECTBEHHOU MePBOPOITHOCTH.



3. IlopsiIoK cOTBOpPEHUA
miaaHeT CoJIHeYHON CHCTEMBbI

ComnH1le IEMCTBUTENIBHO COTBOPEHO U3 ITBIJIEBOM TYMAaHHOCTH,
MHaye OHO He MOIJIO Obl padoTaTh Kak 3BE€3/1a, HO MECTO pacIo-
noxeHns ConHia B Hamel [ayakTuke u B npocrpaHcTBe Bee-
JIEHHOU He sIBJISieTCs Cy4yaiHbIM coObiTreM. ITo 3akoHam Teo-
pUU BEpOSITHOCTEW, BEPOSITHOCTh COOBITHSI paBHA TPOW3BE/ie-
HUIO BEPOSITHOCTEN BCEr0 MHOXECTBA COOBITHIL, KOTOpbIE TeM
WJIM MHBIM 00Pa30M BIIUSIOT HA MOSIBJIEHUE KOHEYHOT'O COOBITHS.
YucneHHOe KOIMYECTBO CiyyailHOCcTell B oOpazoBaHuu ConH-
ua u raHet CoJTHEYHOU CHCTEMBI TaK BEJIMKO, YTO MPEBBIIAIOT
BCE BO3MOJKHBIE TPEJIeJIbl MbICIEHHOTO MPEJICTaBIEHUS U Aea-
€T BEPOATHOCTb TAKOT'O CIy4YallHOTO COTBOPEHMS PABHBIM HYJIE-
BOMY 3HaueHMI0. Ho ecin ObuT iepBoHAYAIBHBIN 3aMbices TBOP-
114, TO Haflo Mpu3HaTh, yTo Macca CosHuA Morya ObITh MOITo-
TOBJIEHA B KQUECTBE MbLIEra30BOi TYMAaHHOCTH B JII0O0i 001acTu
BCEJIEHCKOTO IIPOCTPAHCTBA, a 3aTEM TEJIENIOPTUPOBAHA B 3a/1aH-
HYIO TOYKY IPOCTPAHCTBA €111e IPY COTBOPEHNM Hauleu [anakTu-
ky. CoJHIIE MOIJIO HaXOAUTBCS B JIATEHTHOM COCTOSIHUM MaKCH-
MaJIHOTO CKaTWsl, U MUJUTMAP/BI JIET BHEIIIHE HUKAK HE MPOsIB-
JIA71ach Kak 3BE37d, B OXKMAAHUM, KOIZla OCTasbHble Macchl Bee-
JIHHOW HapaOOoTalOT TOCTATOYHOrO MaTepuasa s ee Oymyiien
paboThl. BOBHUKHOBEHNE HOBBIX 3BE€37] TaM, Iie He ObUIO HUKA-
KX (DOTOHHBIX UICTOUHUKOB M HUKAKHX TbLUIEra30BbIX 00pa3oBa-



HUH, HE SBJISIETCA KaKMM-TO YyJIOM WJIM MarM4eCKUM JICHCTBH-
em. Takue cmyyan 3acpukcupoBanbl actpoHoMamu. Ho HUKTO 13
aCTPOHOMOB ellie He HaOTo1aJ1, YTOOB! U3 IbUIEra30BOro 0opa3o-
BaHUsI MTHOBEHHO COTBOPHJIach HOBas 3Be3/a. [loueMy ke Haiie
CouHIle TOJKHO OBITh MCKJTIOUEHHEM 13 ooiero npapwia? On-
HaKo 0e3 3Tana nbLIera3oBoro X0JI0JHOr0 COCTOSIHIAS M-
HUMAaJIbHOM TEIJIOBOI SHEPIruy U MOCTENEHHOr0 HarpeBa
1 MOBBIIIEHNSI JHEPreTHYeCKO AaKTUBHOCTH 3a CUET yTH-
JHM3AIIH U cO0pa TEIIOBBIX KBAHTOB U3 IPaBUTANMOHHBIX
noJieil BCeJEHCKOr0 BaKyyMa HH O/JHA 3Be3/1a HE MOJKeT
CTaTh CAMOCTOSITEJIbHBIM TBOPIIOM I'PABUTAIIOHHOTO IO~
Js1 1 (pOTOHHBIX KBaHTOB.

[To3zxe B marepuaiiax KHUTU OyJeT TMOKa3aHO, 4TO KaxJoe
HeOecHoe Teslo, cpaBHUMOE 1o Macce ¢ Maccoit CojHIla, Crio-
COOHO caMO ceOsl CKaTh JI0 HEBEPOSATHOM TUIOTHOCTH TTOJTHOTO
MpeKpalieHns BceX B3aMMOICHCTBUI aTOMOB BOAOPOJIA U CBEP-
HYTbh BCE CBOM TIOJIEBbIE CTPYKTYPHI, BKJIIOYAS M T0JIe TpaBUTa-
UM JIO TOHKOTO CJIOS IOBEPXHOCTHOM 000JI0uKHU. B 3TOM cocTo-
STHUSI MAcca MaTepuaibHOrO OOBbEKTA MePecTaeT MPOSIBISITHCS U
HeOecHoe TeJlo, YIPaBJIsACh IIEHTPOM TskecTH Harel ['amakTu-
KM, B TIOJIHOM COOTBETCTBUM C TPEThUM 3aKOHOM Keruiepa, 3aii-
MET METOJIOM TeJIENOPTAIMK HY)KHYIO TMCTAHINIO OT LieHTpa ['a-
JIAKTUKH, KOTOPAsi CTAHET PAJIMyCOM €€ IaJIaKTUIeCKOH OPOUTHI.
Tpetnii 3akon Kemiepa kak pa3 u yrBep:kaaeT, 4To Mac-
ca IUVIAHETHBIX TeJ M UX MoJe TPaBUTAIui HUKAK He BJIus-
0T HA PaJUyC MJIAHETHBIX OPOUT M HA BpeMsI HX oOpaie-



HHS BOKPYT IEHTPAJIbHOI0 MJIAHETHOTO TeJia. 3aKOH BbIBeE-
JieH 110 oTHoIeHuo riaHeT CojiHeuHol cuctembl K macce CoH-
112, HO KTO MOXeT OTPHUIIaTh, UTO TOT K€ 3aKOH He JICUCTBYET Ha
camy Maccy CoJHIIa 10 OTHOUIEHUM K IEHTPY TSKEeCTH Halllen
Tamaktukn? CosHIE 3aXKIJIOCh, KOIIa 9TO CTAJI0 HEOOXOIUMO-
CTBIO JIJIsI TIepepabOTKKM OTXOJOB TOJIEBBIX (DOPM BCEX MaTepH-
aJbHBIX OOBEKTOB BCeJIeHCKOro nmpoctpanctea. Ilpuuem, ToJb-
KO Ha NMEePBbIX MOPaxX B IPUINOBEPXHOCTHOM CJIO€ COJTHEY-
HOI1 Macchl IIIJIa TEPMOsI/IepHasi peaknus ¢ 00pa3oBaHueM
W3 BOIOPO/1a reJiisl M APYruX XUMHUYeCKHX BellecTB o me-
peunio Ta6mibl MenaeaeeBa. Koraa nponenTHoe coaep-
’)KaHue rejus Jocturio 10 mpoueHTOB W 00pa30BaJNCh
BCe He0OX0uMble XHMHUYECKHE IJIeMEeHTHI JJIs1 COTBOpe-
HHUA IIaHeTHBIX TeJl CotHeuHOoH cucTeMbl, TO CoJiHIIE Ie-
peluIo Ha MOJIHYI0 NMepepadoTKy NMPOTOHOB aTOMOB BO-
JIOpPo/ia HEeNMOCPEJCTBEHHO B Pa3HOPO/HBIN MO CIHEKTPY
naket (pOTOHOB JiydeBoM dHeprum. Kak gocruraercs takas
MOJIHOTA TIepepaOdOTKU MaTepUy MacC B JIyUeBYIO SHEPIHIO, Mbl
MOAPOOHO PACCMOTPUM B CJIEIYIONINX TIaBax.

UYepes «peMKTOBOE» U3TyYeHHE U BCE MHOKECTBO PETHCTPU-
PYEMBIX M HEPErMCTPUPYEMbIX HAYKOW JIEKTPOMArHUTHBIX W3-
Jy4YEHUH M TIOTOKOB TOHKHUX HEPrWi, AyXOBHbIM LIeHTp ConH-
1a OBICTPO HAITUTHIBAJICS OOKECTBEHHOW MH(OpMAIIeH KU3He-
TBOpeHus. Camo mMaTepuaabHoe Teao CojHia, ocBoOOKAa-
SICb OT «HEHYXKHOIro» Marepuana, MmocJjeJ0BaTeJbHO COTBO-
PO U3 CBOEro MaTepuaJbLHOro JIOHA 3allMTHO-IIepepa-



0aTHIBAIOIIMIT TOSIC HECIIOCOOHBIX K CAMOCTOSITETLHOMY
’KU3HETBOPEHNIO MATH TIaHeT CoJIHEYHOIl CHCTEMbI, OT
€aMoro J1ajbHero onbITHOro oopasua Iliayrona, 10 coBep-
IIEeHHOT0 IJIaHeTHOro oOpa3ma noja Ha3zBanuem IOnmTep .
Hayka riyOoko 3a0iykaaeTcst WM YMBIIUICHHO BBOIUT B 3a-
Omy’kJIeHUE pa3yM YeJIOBEUSCKHI, KOra YTBEpXKIaeT, uTo Iia-
HeThl COTHEYHOW CHUCTEMbI COTBOPHIIMCH U3 TYMaHHOCTEH WJIM
KaKMX-TO KOCMUYECKUX OCKOJIKOB, IyTeM WX YIUIOTHEHHS TOJI
JEWCTBUEM CHUJI TATOTEHHUsI 10 IJIAHETHOTO COCTOSTHHSI. 3BE3/Ibl
COTBOPSAIIOTCSI TOJIKO Yepe3 ra30Bble TYMAaHHOCTH, a HHUKaKast
TUIaHETa HECTIOCOOHA CAaMOCOTBOPUTHCS, HU M3 TYMAHHOCTEMN, HU
U3 OCKOJIKOB. /I[peBHUE MCTOYHNKHU M BeJNKHE MOCBSIIEeH-
Hble YTBEP:KJAI0T, YTO BCe IUIAHETHI, HAYNHAS C OMbIT-
HOro o0pa3ua noj Ha3BaHuem ILyToH, COTBOpEeHbI HEMo-
cpeacrBeHno CoJuHem.

Ha CoJtHIle mporcXont MOIIHBIN BHIOPOC MpoTyOepaHiia, Ko-
TOPBIN 3aTeM 3aJaHHbII TIEPHOJ] BpEMEHH KaTHJICS 110 SKJIUITHKE
skBatopa ConHIa u codupa B cedst OTpabOTaHHbBIE OTXO/IBI COT-
HEYHOM KU3HEEATEIbHOCTH. B 9THX 0TX0/1aX, HEOUHUIIICHHBIE OT
OCTAaTOYHOM SHEepPruy KBaHTHI JyXa, ObLIM HAJEKHO CBSI3aHbBI B
XUMUYECKHE JIEMEHThI BCETO NepeyHs Tabnuiibl MeHesneesa, a
TaK’ke B U3BECTHBIC HAYKe XMMUYECKUE MOJICKYJISIPHBIE 00be/In-
HEHUS U COETMHEHMS ITUX DJIEMEHTOB. 3ateM Oyayiias IuiaHe-
Ta OTJeNsIach oT 9kBaropa COJHIIA U 10 CIIMPAJIU WJIH TIO 3aKO0-
Hy uncia «[Tu» Bocxomuia Ha CBOIO MEPBYIO CTAIIMOHAPHYIO Op-
outy BOmm3u CosHia. IlnaneTsl 3aposk/aajuch HA COJIHEY-



HOM JKBaToOpe, M03TOMY, NNOJIHSAB HAa 3a/IaHHYI0 OpOHTY,
CoJHIe Mpo0JEKAI0 UX yIEePKUBATh B IJIOCKOCTH CO0-
CTBEHHOU JYKJINNTHKHU, MePHeHJUKYJISAPHON OCH COJIHeY-
Horo Bpamenusi. Kaxxaas HoBas 1miaHeTa Nopokaanach TAKUM
ke CrocoOOM, W OTO/IBHTAJIa TIPEIBIAYIINE IUIAaHEeTHl Ha OoJjiee
BBICOKHE HOBBIE CTAIIMOHAPHBIE OPOUTHI, IS CTAOMIN3AINN Me-
HsAS UX nepuop oOparieHusi BOKpyr CojHIla U CKOPOCTh COO-
CTBEHHOT'O OCEBOT0 BpallleHUSI.

41 coBepiieHHO YOeXIeH, YTO TaK ¥ MPOUCXOINIIO TIOCIIeI0Ba-
TEJILHOE COTBOpPEHME Bcex IutaHeT CONHEYHOM CUCTEMBI, OT ca-
MOU niepBoM IiaHeThl [yToH, A0 caMoil MocaeIHEN TIaHEThI
Mepkypuii. [Ipuuem cpa3y xe nocie coTBOpeH s 3alUTHOro 0a-
pbepa u3 1Aty 1iaHeT, CoJHIle OJHOBPEMEHHO COTBOPUJIO TPU
Pa3HOPOJIHBIE KU3HETBOPSIIIME IIaHETHl B coctaBe JIyHbl, Map-
ca u ®asrona. Jlvmb nocse 3toro coobiTrsi CoJHIIE COTBOPHIIO
3emio. Ilnanera Benepa 0bl1a COTBOpeHa KaK HOCUTEJIb
U 00beKT Oyaymei KN3HH, KOTopasi BO3HUKHeT B Coul-
HEYHOH cucTeMe MocJje BCceJleHCKOro Anokamnmncuca. I[o
BpEMEHHU, COTBOpeHUe TulaHeThl BeHepa mpe/iiecTBoBasio pas-
pyieHuio riaHeTsl ®aston u nepexomny JIyHbI ¢ COTHEUHON Op-
OUTH Ha OPOUTY CIIYTHUKA IJIaHEeTH 3emiist. Takum oOpa3zom,
CMOCOOHBIX K KH3HeTBOPeHUIo mianetT B ColHeuHOH cu-
cTeMe CyIIeCTBOBAJIO TOXKe B KOJMYeCTBe MATH MITYK . B
pe3yabTare SBOJIONUM YeJIOBEYEeCKUX pac, a MpaBWJIbHEe CKa-
3aTh, B pe3yJibTare apomonuu 1yxoB CaBaoda, Axse, lerossl u
apsiona (Kusazsa Mupa Cero), xusHeTBopsiias miaHera ®aston



OblJIa YHUUTOXKEHA U MPEeBPaTUIaCh B MOSIC acTeporIoB. Boripe-
KM OOIIENPUHSATON TUTIOTE3€ CAMOCOTBOPEHUsI TUIAaHET, HUKTO U
HUKOTIIa He cCOOepeT 3TU acTepouibl B €IMHYI0 TulaHeTy. Mapc u
JlyHa notepsiim octaTku atMocepsl U CTai HeKM3HECTIOCO0-
HBI, 2 paHee cyulectsoBasias Ha JIyHe u Mapce xKu3Hb neperuia
Ha 3eMJII0, 1, COBEPLIMB 3/1€Ch IBOJIIOLIMOHHBIA CKA4YOK IO CTPO-
UTEJIbCTBY METATUTUYECKUX COOPYKEHUM, CIIAJIACh C OCTaTKaMu
3eMHOr0 YeJIOBEUeCcTBa TPETel M YeTBepTOM pachl U 00pa3o-
BAJIAa NATYIO U NOCJIEJHIOI pacy 3¢MHOI0 4eJ0Be4yecTBa.
Bce 311 croxHble ipoliecchl OyayT paccMaTpUBaThCs B CIEAYIO-
X KHUTaX, a B 9TOM KHUTE Mbl COCPEIOTOUYMMCS Ha SHEPreTU-
K€ M MapaMeTpax BCEJIEHCKOIO MPOCTPAHCTBA U NIapaMeTpax Io-
JIEBBIX CTPYKTYP, BKJIIOYAs BCEJIEHCKOE IoJie rpaButauvu. Uro
Kacaetcs nmiaaHetbl Mepkypuii, To oHa coTBopeHa CoJiH-
neM npuMepHo 60 Thics4 JeT Ha3aJ U He NpeJHA3HAYe-
Ha 1 Kku3HeTBopeHus. [Inanera Mepkypwuii crabunusupo-
Bajia OpOUTAJIbHBIE MapaMeTphl MiaHeT COMHEYHON CUCTEMBI U
npuaaga uM TpedyemMylo YCTOWYMBOCTh U HEPAa3pyIIMMOCTh Ha
BECh MIEPHO] CYIIIECTBOBAHUST O0KECTBEHHOM JKU3HU B TIpe/iesiaX
ComnneyuHoii cucteMbl. Eciii Obl M1aHEThl cCaMOCOTBOPUJIMCH U3
MBUIEra30BOTO COCTaBa, TO Kakasl MOCTOPOHHSISI CHJIa MOTJIa Obl
CIIBUHYTh UX OPOUTHI B OHY TUIOCKOCTh SKunTuku? Kakas cu-
Ja pazfesnmia Obl MX IO MaccaM Ha OT/ieNbHble MiaHeThl? [Tove-
My KoJblia CaTypHa He peBpallaoTcs B €ro CnyTHUKU? B cBs3n
C 3TUMH Hepa3pelMMbIMUA BOIIPOCAMH MEHsI BOOOIIE yAUBJISIET,
MOYEMY B TOJIOBBl YUYEHBIX HE MpHUIIJIA camasi MpocTasi U cama



€CTECTBEHHAsI MbICJIb, YTO IUIAHEThl OPOXkieHb COTHIIEM.

Ho 5 BbIHYXI€H HE COTIACUTBLCS C BBIBOAAMHU BEJIMKUX MTOCBS-
IIEHHBIX O TOM, 4TO COJIHIIE COTBOPUJIO IIAHETHI, TOJIBKO J1J15 TO-
0, 4YTOOBI UCTOPTHYTh U3 Ce0s1 3710 HEYUCTOTO JIbSIBOJIBCKOTO J1y-
xa. Kaxaoe rianeTHoe TBOpeHue ObUIO IJIAHOBBIM MEPOIPUSTH-
€M, KOTOpOe MPeAonpeessiio JATEeKO UAYIIUe 1Ieau Oymayiero
onyxorBopeHus: CoTHEeUHOM CUCTEMBI, a Yepe3 Hee U Bcer Bee-
JICHHOW C TIOMOILIbI0 BBICOKOMH(POPMATUBHBIX TEJIECHBIX (PpaK-
il CeiHa boxus — [epeoxpucra u Cestoro [lyxa, KOTOpbIii B
HaJaje KU3HETBOPEHMS TIPE/ICTABIISLIT COOON TPUEIUHOCTh TPEX
Pa3HOPOIHBIX MH(OPMAITMOHHBIX KBAHTOB OOXECTBEHHOTO Jy-
Xa. DTU KBAaHTHI HE POXKJIEHBl U HE COTBOPEHBI B TPOCTPAHCTBE
BcenenHoil. OHM HacwiibHO BHepeHbl B CONHEUHYIO CHUCTEMY
tem TBOpIOM, KOTOpBIM COTBOpPWI M camy Bcenennywo. Hano
0c000 MOAYEPKHYTb, UYTO TMOJIEBbIE (POPMBI MATEPUU SIBJISIOTCS
IJ1aBHBIM CTPOMUTEIbHBIM MaTepUAJIOM MaTepuasibHOM YacTu Bee-
JICHHON U «CKpENoM» BCEX €€ 3BE3[JHbIX M IUIAHETHBIX Tell, a
TaKKE U «CKPEMOM>» BCEX M3BECTHBIX XMMUYECKHUX JIEMEHTOB.
IloneBbie (popMBI, KaK NEPBUYHBIE HOCUTENN (pailjioB MH(POPMa-
MU U aHTUMH(pOpMALIMY, TIPUHA/JIEKAT HUKHEMY BHYTPEHHE-
my nyxy. Korma B Berxom 3aBete 1yx roBoput o cede, 4TO OH
€CTb MEPBBIN U MOCJIEIHUM, TO 3TH €0 CJIOBA MOJHOCTHIO COOT-
BETCTBYIOT UCTHHE.



4. IBoJIOLNSA BCEJEHCKHUX TYXOB

XOoTs 51 1 00enIal MIcaTh TOIbKO 00 SHEPreTHUECKHX MPoliec-
cax MaTepuaIbHbIX Macc, HO MHE HUKaK He 00OUTHCh Oe3 onuca-
HUS1 SBOJTIOIUMM BCEJIEHCKUX AyXOB. Benb Koria nosnesbie (hopMbl
YMHPAIOT KaK HOCUTEJI SHEPTUu U UH(POPMAIINH, TO OHU HUKY-
Jla HE MCYe3al0T U3 BCEIEHCKOrO MPOCTPAHCTBA, a CKAIIMBAIOTCS
B BHJIE OTXO/IOB MPOU3BOACTBEHHOM JESATETBHOCTA M CTAHOBSIT-
CS1 MBICTISIIIIUMU CYIIHOCTSMU. Tak ke, Kak M MOpPOAMBIIHNE UX
nosieBbie (POPMBI MaTepuM, BCEJICHCKUE TyXU HEOAHOPOIHBI 1O
CBOEMY COCTaBY, U 3Ta HEOTHOPOIHOCTb MO3BOJISIET UM JIEIUTh-
csl B caMHX ceOe M MOpOsKAaTh UEPAPXUIO BCEJICHCKUX TyXoB. B
npoiiecce BoMOIMKY BeeneHHOM 1Mo 3akoHaM yOBIBaHMST HEP-
T€TUKH TIOJIEBbIe KBAHTBl MATEPUU TIOJTyYalOT CIOCOOHOCTh Xpa-
HUTb, PA3MHOXKaTh U HaKarumBath uHgopmaimio. Korga kBan-
THI NOJIEBBIX (POPM YMHPAIOT, TO 00pa3yeTcss MBICJISIIAS
CYIIHOCTb HHM3IIEro YpOBHsI, KOTOpasi He NMMeeT 4YeJoBe-
YecKoro nogo0usi, mOTOMy 4TO NOpozkjaeHa He oT bora, a
0T MaTepHum.

CoenuHeHUe TaKUX MBICISIIUX CYIIIHOCTEW B €UHYIO OOIII-
HOCTb TOPOK/IAET AyX AbSBOJIA. DBOJIIOLMOHUPYS MO HEOIHO-
POIMHOCTSIM, JIyX JIbSIBOJIA Pa3[eNuics B caMoM ceOe Ha JiBe
UepapXuM U TOPOAWJI HEYMCTHI AyX Oojee BBICOKOUN uepap-
XWU, KOTOPBIA Mbl Ha3biBaeM nyxoM HeroBbl. JKusHenesTen-
HOCTb HEOJyXOTBOPEHHOM BceneHHOW mpoposikaia v Mpoaos-



’KaJla HaroJHATh yX JbsIBOJIAa HOBBIMHM MHOXKECTBAMM Pa3HO-
POIMHBIX HeuncThiX hpakimid. Hanbonee TOHKUE W3 HUX JbSBOJ
HE MOT yJepaTh B caMOM ceOe U TrepeiaBal ux ayxy Verossl.
Koraa nyxoBHasi HEOGHOPOAHOCTh MeroBbl AOCTUIIA KPUTHYE-
CKUX TIPE/IeNIOB, TO OH pa3/ieJljcsi B caMoM cede U MOpo-
ana HeuyucTwin ayx fAxse. ITo Takon xe cxeme ayx fAxse
nopo,Jua Beicni Beejenckuil 1yx CaBaodpa — Ajraxa .

Ha sTom nporiecc cOTBOpeHuUs1 BLICHTUX BCEJIEHCKUX AYXOB 3a-
KOHYMJICS. XOTA BbICHINE JyXU NOPOXKAAIUCH MyTeM JeJie-
HHSI, TPUCYIIUM BCeMY MaTepHAJILHOMY MUPY U Jjaxe O10-
JIOTHYECKIUM 00beKTaM B BH/I€ CTPYKTYPHI *KHBOIl KJeT-
KH, HO B OCHOBE BCEro BCEJEHCKOro TBOPEHMsI JeKUT 00-
JKeCTBEHHbIIl 3aKOH TPOMYHOCTH.

BoT nosTomy 4Mcio BHICHIUX BCEIEHCKUX AYXOB M OTPaHUYU-
JIOCh TPeMsl BBICIIMMU JTyXOBHBIMU cylHOCTsAMU. Kaxmast Bce-
JIEHCKasl JyXOBHasl WM MaTepuaibHasi €IMHUIIA C MOMEHTA TBO-
peHus coiepkuT B cede Tpu cynHocTH. Korma npsBodt, Ucrosb-
3y HeOOKECTBEHHBI 3aKOH pa3Jie/ieHus] B caMOM ceOe Ha JiBe
HEeOOXKECTBEHHbBIE CYIHOCTH, U, paboTasi B Cyry0o JIMYHBIX WH-
Tepecax 00KEeCTBEHHOTO MPOTUBOOOPCTBA, TOPOAMIT OOKECTBEH-
HYIO TPOMILY BBICIIUX BCeIeHCKUX 1yxoB CaBaoda, SIxse u Uero-
BbI, TO OH IOMUMO CBOEU BOJIA MCTIOJTHIIT O0KECTBEHHBIH 3aKOH.
Bot 3Ta MBICIB SABJISIETCS HE TOBKO IJIABHBIM COAEP)KaHUEM BCEX
MOMX KHWT, HO U TJIABHOM OCHOBOM CO3J1aHHOW TBOpIIOM HE OT
Mupa Cero, Bcenennoii. /la:ke padorast nporuB bora, ue-
JIOBEK WM CMEPTHBIN AyX JAbSABOJIA HE TOJbKO He MOKET



nodeauth bora u BBIITH MOMHMO €ro BOJIM H3 OTPaHHU-
YeHHOro npocrpancrsa BcejieHHOH, HO CBOUM NMPOTHUBO-
OOpCTBOM HeH30€:KHO MOPO:KaeT 0oJiee COBepIIeHHbIE
JIYXOBHbI€ CYIITHOCTH, KOTOPbIE MOCJe COOTBETCTBYIOIIETO
OUMIIeHHSI Yepe3 YeJoBedecKue Iy, CTAaHOBATCS KBaH-
tamu CBsaroro /lyxa.

B yem 3aecp TaiiHa? TaltHa B TOM, 4TO k€pTBa NEPBBIX Ye-
TBIPEX pac, Kak W MOPOKACHUE TSTOM Pachl, MyTEM JYXOBHOI'O
CMEIIIeHUs] 3eMHOIO M MHOILJIAHETHOTO YeJIOBEUeCTBa, a TaKke
nocnenymomee corBopeHre Anama u EBbl, morpedoBamics bo-
Iy Kak Hen30eKHbIC Tallbl SBOJOIMHA 36MHOTO YeJIOBEUECTBa.
JBOaOIHS YeJ0BeKa MPOBOANJIACH C YIACTHEM /IbSIBO0JIA
U C ero npotuBojaeiicreuemM bory, Ho 3akoHUMJIaCh He MO-
0e0ii IbSIB0JIa, 2 OUHMIIeHHEM MOPOKAeHHBIX TYXOM /Ibs-
BoJIa BeeseHcKnx ayxoB Uerosbl, fIxse u CaBaoda 10 60-
’KeCTBEHHON YHUCTOTHI M CBATOCTH. VIMeHHO 3TH Tpu ObIB-
IIMX JIbSBOJIBCKMX JIyXa, B Hauajie HOBOW 3Pbl, 0ObEIMHUBIIHCH
B TpueanHocTh Cearoro [yxa, u nopogwm CeiHa boxus Nucy-
ca Xpucra. HaunHas ¢ 3Toro MomMeHra, yxe He Tosibko bor Bee-
BbIlIHKI, HO U CsaTas Tpouia Uerossl, SIxse u CaBaoda, kak
10 OTJIEJIBHOCTH, TaK U B KadecTtBe CBsaToro Jlyxa, ¢ moMonibo
Nucyca Xpucra u conneunoro ayxa bora Baana, nporusocro-
ST IyXy JbSIBOJIA B €0 KEJIAHWUU MOJHOIO MOJIYMHEHUST 36MHO-
T'0 YeJIOBEUeCTBa CBOEH JIbIBOJILCKOM BOJIe. D THX 00'bsICHEHUIT
BIIOJIHE JJOCTATOYHO, YTOOBI 3/IPaBOMBICJISAIIEMY YeJI0Be-
Ky NOHSATH, JJs1 Kakux 1ejeil bory monagoomiach cTojb



JUINTEJIbHAsA SBOJIIOIUSI 3¢eMHOI0 YeJioBeYecTBa € mepe-
X0/I0M OT NePBOil pachl 0e3rpenrHoro YyejaoBeKa K NsiToi
U MocJie/IHell pace rpexoBHOro yejosedectBa ? Ho 4toObI
TIOHSAITh TJTyOMHHbBIE TPUYMHBI BOSHUKHOBEHUSI KM3HU U 3BOJIIO-
UM pac, HEOOXOIUMO MOIPOOHO PACCMOTPETH OOIITHE BOITPOCHI
YCTpOMCTBa caMou BceneHHOM M ee marepuasbHbIX MUKPO— U
MaKpOOOBEKTOB.



I'masa II. Yto ecTh BceJieHHAA?

[Ipexpae yeM oTBeYaTh Ha STOT INIOOAJBHBINA BOIPOC, MOIPO-
Oyem camu ceOe 3aaTh HEKOTOPBIE BOITPOCH O CYIITHOCTH MaTe-
PUATBHOTO MHUPA ¥ OTBETUTH Ha STU BOITPOCH! HE TaK, KaK TPAKTY-
€T HayKa, a TaK, KaK JIUKTYyeT HaM YeJIOBEeYeCKUI pa3yM U JIOTHKA
MbIIIUIEHUsI. Bo-1iepBbIX, MOMbITaeMcsl OABEPTHYTh COMHEHMIO
Hay4YHBI MU} O JMHEHHON OECKOHEYHOCTH BCEJICHCKOTO MPO-
CTPAHCTBA.



1. Niiro3us1 «0€CKOHEYHOCTH»
1 JIOTHYeCcKasi OrPaAaHNYeHHOCTh
peajabHoil Bcenennoii

YToOBI 3TO OKA3aTh, HA TOMOIIb MBI IPU30BEM CaMy Ke Ha-
yKy. Bce coBpemeHnHble Monenu BeeneHHO# cTposiTcsl Ha npef-
NIOJIOKEHUH, YTO OHA BO3HUKJIA B pe3yJ/ibTare «bosbioro B3pbl-
Ba», KOTOPBIM TPOM30LIES IPUMEPHO 15 MUIUTMApIOB JIET Ha3al.
Ecnu npearnonoxuts, 4To, 00pa3oBaHHbe B pe3ynbrare «bomb-
IIOTO B3pbIBA» MaTepHasibHbIE Tejla B BUJE MPOTOHOB, JEKTPO-
HOB M Pa3HOPOJHBIX KBAaHTOB JIy4Y€BOW SHEPIUH, NIEPBOHAYAIIb-
HO Pa3JIETAIMCh MO UJIEAIIbHO MPSMBIM JIMHUAM, TO IO JIOTUKE
YeJIOBEYECKOr0 pa3yma, 3a OrPaHUYEHHOE BpeMs B 15 muiuum-
ap/ioB JIET, OHU HUKAaK He MOIJIA YJIETETh B peajibHyI0 OECKOHEY-
HOCTb. BoT eciu Obl «BosibIioii B3pbIB» Mpou3oIIen B OEcKo-
HEYHO OTIAJIEHHOE BPEMS, TOTZa XOTsl Obl TEOPETHUUYECKUA MOK-
HO OBLTO TOBOPUTH O OeckoHeuHo Beenennont. Ho mpaxe teope-
TUYECKU MaTepusi He Morjia 3a 15 MuuIMapioB JeT pas3ieTeTb-
cs1 B OeckoHeuHOCTh. KTO 1aJ npaBo pa00THMKAaM HayKH ro-
BOPHTH O IIPOCTPAHCTBe BHe MaTepuu BceJsieHHOM, Kak 0
0eCKOHEeYHOM NMPOCTPAHCTBE, /1a U ellle NPUHAJIeKaeM
Hameil MartepuajabHoil Becenennon? Takue MbICI U BBIBO-
bl SIBJISIOTCS HE HAYKOM, a JIOTMYeCKUM aOCyp/IOM U MOKa3blBa-
10T HE IIMPOTY MBIIUIEHUS] pAOOTHUKOB HAYKH, & UX YMCTBEH-



HYIO O'PaHUYEHHOCTh U OeccriTie miepen ocMbiciieHreM Beernen-
HOU Kak O0kecTBeHHOro TBopeHust. C Apyroil CTOPOHBI, U3 TEO-
UM OTHOCUTEIBHOCTU U3BECTHO, YTO TOT K€ IPOTOH HEBO3MOXK-
HO pa3orHath J0 CKOPOCTH CBETA, TaK KakK JIIsl 3TOro noTpedyeT-
cs1 0ECKOHEYHOE KOJIMYECTBO SHEPTrUM. 3HAUUT, IIPOTOHBI JBHUTa-
JIUCh C MEHBIIMMU CKOPOCTSIMU, YEM CKOPOCTb CBETA, U HE MOT-
JI1 OTJIETeTh OT LEeHTpa «bonbloro B3pbiBa» Ha OECKOHEUHbIE
paccrosiHus. Kpome Toro, 3akoH BCEMUPHOT'O TATOTEHUS YTBEP-
KJIAeT, 9To YeM OOoJibllie HapacTajga Macca IIEHTPAILHOTO siipa
BcenenHoi, Tem ¢ OOJBINEN CHJION 3TO IEHTPAILHOE SIIPO 3a-
MEJUISUIO Pa3JieT EPBUYHBIX TPOTOHOB U AIEKTPOHOB, U HE MPO-
CTO 3aMEJISIIO, a MEPEBOIUJIO UX HA KPUBOJIMHENHBIE TPAEKTO-
pUU ABMOKEHUS IO PACHIUPSIONIEICS ClIMpaid. DTO ABHKEHHE
0 pacmmpsiomericsi cnupaju Heu30e:KHO T0JLKHO Obl-
JIO IPUBECTH K KOJIbIEBON CHHPAJH CXO0KJeHHUs, a 3Ha-
YNT, M K BPallleHHI0 Bceil MaTepuaibHoil Macchl Beesien-
HOIl B mpejejiax orpaHu4eHHoro oorema. 1 3To yreep-
JK/IeHHe CIIPaBeJIMBO He TOJIbKO /ISl HMEIONIUX KOHKPeT-
HYI0 Maccy IPOTOHOB U JIEKTPOHOB, HO U /ISl HE HMel0-
X KOHKPETHOM Macchl Pa3HOPOIHBIX KBAHTOB JIy4eBOil
SHePrum. Y:xe He MPOCTO B TEOPUHU, HO U MPAKTUUECKUMU Ha-
OMOAEHUSAME TIOATBEPKIIeH (DaKT, YTO (DOTOHBI JTy9E€BOW SHEp-
T'H, BKJIIOYAs CIEKTP BUAMMOTO CBETA, OTKJIOHSIOTCS] B CTOPOHY
MaCCUBHBIX HEOECHBIX TeJl ¥ IBUKYTCS HE IO MPsIMOM JIMHUM, a
M0 KPUBOJIMHENHOW TpaekTopuu. [la v rme Hayka ycMoTpena B
peaNbHOI MaTeprH XOTh KaKyl0-HUOY b TPOCTPAHCTBEHHYIO Oec-



KOHEYHOCTb?

Ecnu genoBek MbICJIEHHO TIOMECTUT ceOsl BHYTPH IPOTOHA, a
JIydilie cKa3aTh, BHYTPU aTOMHOTO sijipa XMMHUYECKOTO JIeMEH-
Ta BOJIOPO/IA, TO OH MOMAJIET B MOJIHOCTHIO 3aMKHYTOE ITPOCTPAH-
CTBO JIJIs1 HAPYKHOTO HaOJIo/1aTeIs, a caM ceOs Oy/IeT OIIyIaTh B
NPOCTPAHCTBE OECKOHEUHBIX pa3mMepoB. Kakoil Obl curHas yeso-
BEK HHU IOChLTA] U3 BHYTPEHHErO 00beMa aTOMHOTO SiApa, STOT
CHTI'HaJI HeU30€KHO TIONAJIET B «Pa3Ma3aHHYI0» 3allUTHYI0 000-
JIOUKY 3JIEKTPOHA U B HEM HaBCer/1a UCUE3HET. DJIEKTPOH OTOMY
U «pa3Ma3aH» IO IOBEPXHOCTH MIPOTOHA B OECKOHEUHYIO 3aIlUT-
HYIO CITUPAJib, YTO OH BOJIM3M MOBEPXHOCTHU MTPOTOHA pacopmu-
POBBIBAaeTCS Kak MaccooOpa3yoliasi 4YacTHIIA.

Tsoxkesble (ppakmyu 3JeKTPOHA NePeXOasAT BHYTPb
NPOTOHA, a Jerkue (ppakiuy BpamamwTCcs MO CXOIsIu-
MHCSI U PACXOASAMUMCS CIIHPAJISIM, CO CKOPOCTSIMH, 3Ha-
YHNTEJbHO NMPEBLINAIINMI CKOPOCTH cBeTa. OHU U 00-
pa3yloT BHemHHe (PUKCHpyeMble HAYKOIl pa3Mepbl aTo-
Ma BOJOPOJa, KaK U aTOMbl BCeX JAPYrux XUMHYECKHUX
3j1eMeHTOB Tabuuibl MeHaeaeeBa. Cxopsiuecst Criupaiv
KBaHTOB «Pa3Ma3aHHOT0» JIeKTPOHA 3aXBaThIBAIOT U TIEPEHOCSAT
BHYTPb aTOMHOTO sI/Ipa «U30paHHbIe» (POTOHBI UM KBAHTHI COJI-
HEYHOW SHEPruM, KOTOPbIE MOAMUTHIBAIOT MEXAHUYECKYIO SHEP-
TeTUKY aTOMHOTO sijipa, YTOObl aTOMHOE SIAPO MOTJIO TIOAJIEP-
’KMBaTh BHYTPEHHUE BEKTOPA IIEHTPOOEIKHON U IIEHTPOCTPEMHU-
TeJIbHOUN cuiibl. LIeHTpocTpeMuTesibHas cuila CO3/1aeT CUITY Ts-
TOTEHUSI U 3a0MpaeT SHEPryi0 BHEITHUX MCTOYHUKOB. DTa cuia



MPOSIBJISIETCS] KAK Macca YacTHIlbl. JInieHHble n30bITKA SHEPTUX
Y HaJIeJIeHHble MAaTEPUHCKON MH(pOpMaluen, «ObIBIIe» KBaH-
Tl COJIHEYHOM IHEPruM 3aXBaThIBAIOTCS PACXOAALIMMUCS CIIH-
paJIsIMU 3JIEKTPOHHBIX KBAHTOB M BBIOPACHIBAIOTCS HA TIOBEPX-
HOCTh aTOMa B Kau€CTBE KBAHTOB IOJIEV IPABUTALIMU U KBAHTOB
MarHUTHOM Y 3JIEKTPUYECKOM MPUPOABL. DTU KBAHTHI, IO CyTH
Jena, IBJISITCA «HOBOPOXIEHHBIMU» IETBMU aTOMa BOJOPOAA,
KakK 1 J1I000ro JIpyroro XMMHUYECKOTO JIeMEeHTa U1 OeCUUCIIeH-
HOTO MHOXecCTBa MX coequHeHur. C qpyroi CTOPOHBI, MAKEThI
9TUX KBAHTOB SBJISIOTCS SHEPIrETUUECKUMU OTXOAAMU KU3BHEE-
SITEIbHOCTY aTOMOB M MOJIEKY/I MaTepUajbHbIX Macc U 0ObeK-
TOB BCEJIEHCKOTO IPOCTpaHCTBa. JIF0ObIe aTOMBI XHMHY€CKHX
3JIEMEHTOB, KaK W MOJIEKYJbI CJOKHBIX XHMHYECKHX CO-
eJUHEeHMNIl, MOTJIOIAI0T YHEPreTHYeCKyI0 «IUIy» B BHJe
(pOTOHOB M KBAaHTOB TOHKHX YHEPruii, a BLIOPACHIBAIOT
U3 ce0sl <HOBOPOKAEHHBIX» JIeTell B BH/le KBAHTOB IOJIei
rPaBUTALMN M JPYIUX MOJIEBbIX CTPYKTYP MaTepHAJIbHO-
ro Mupa, YIaKOBAHHbIX B HHAUBUAyaJbHbIE ISl KAXK/J10-
ro marepuaJja nakerbl. KBaHTbI 10J1€11 TpaBUTAllMK JIMILIEHBI
SHEpruu, HO 3aTO UMEIOT NOCTOSIHHYI0 MH(OPMAIMOHHYIO CBSI3b
C MaTEpPUHCKUM «JIOHOM» MOPOJMBIIETO X aTOMHOTO sijipa. bia-
rofgapsi 3To MHMOPMAIIOHHOW CBSI3U M OOECTICUMBAETCS WH-
(popmaliMOHHOE €IUHCTBO U CUJIOBOE JEUCTBUE 3aKOHA BCEMUP-
HOro TAroteHusi. UToObl HE OTBJIEKAThCsI, Mbl cefiuac He Oyaem
paccMmarpuBaTh OOMEHHbIE MPOIECCH MEXAY aTOMHBIM SIIPOM
Y BHEIIHUM MUPOM. JlaBanTe cOCpeAOTOYMMCS Ha CXOAAIINX U



BOCXO[IAIINX CIUPAJISX BpAIICHWsI KBAHTOB JIEKTPOHA BOKPYT
aTOMHOTO s11pa.

371ech Mbl BHIXOIUM Ha TaiiHy uncia «[1n», KoTopoe BXOTUT B
Ka4yecTBe COCTABHOM YacTH, BO MHOTHE (DOPMYJIbl KBAHTOBOH Me-
XaHWKU Y KBAaHTOBOM (PM3MKH, KaK U MPAKTUIECKH BO Bce (hop-
MyJIbl (PyHAaMEHTATBHBIX 3aKOHOB HayKH. B Hactosiee Bpems
HayKa paccumrasia uciio «[In» 10 COpOK MATOro 3Haka Iocie
3arATON, HO TEOPETUUYECKU M MPAKTHUYECKU ITHUX 3HAKOB MMe-
ercs1 OeckoHeuHoe KoimuecTBo. Ha aene 3To o3Havaer, 4ro Bce
KBaHTBI «pa3Ma3aHHOTO» MO OpOMTE aTOMHOTO siApa BOAOPOIA
JBVDKYTCSI HE TIO TOYHBIM KPYTOBBIM OpOUTaM, a 10 CIIMPAJISIM.
[Tpu 3TOM U3 cBoOMcTBa uncia «IIu» BbITEKAeT Joruveckas 3a-
KOHOMEPHOCTh, UTO KaxJias HOBasl CIUPaJib, XOTS W MPUOIH-
KeHa K TpeIbiayIiell opouTe, HO 3aHUMAaeT HOBOE MPOCTpPaH-
ctBeHHoe MecTo. Korja cnmpaJib pacxoauTcss U CTPeMHT-
¢ 3aHSTH MOJIOKEHNE Kpyra, To B yucJie «I[lu» popmupy-
eTcs HoBasA nmcpa mocae 3anaroil. beckoneunoe koJim-
YecTBO ITUX IU(P U XapaKkTepu3yeT 0€CKOHEUHOE KOJIH-
YeCTBO OPONTAJBLHBIX BUTKOB, KOTOPBIH JI0JLKEH MpPojie-
JIaTh KaKAblil KBAHT JIEKTPOHA, YTOOBI IPUOJIN3HTHCA K
npaBmwibHON (popme kpyra. Eciu pacnpsmuth 3Ty crivpalib
B IIPAMYIO JIMHHIO, TO €€ MPOTSKEHHOCTh MOXKET OBITh OOJIbIIe
MPOCTPAHCTBEHHOW MPOTsKeHHOCTH Hamen [amaktuku. Korma
K€ CIHpaib CXOAUTCSI U CTPEMUTCS 3aHATh MECTO BOJIU3M 1IeH-
Tpa TSKECTH aTOMHOTO s11ipa, To B uucie «[1u» uncna nocne 3a-
MATOU MOCJIEIOBATENIHO CTUPAIOTCSI. Mbl MPUBBIKIIN ONEPUPO-



BaTh 3HaYeHueM uucia «[Iu» pasabiM 3,14. Ho pa3se cnimpaie-
oOpa3Has (popma JajleKuX TaTaKTUK He IMOJCKa3bIBAeT HaM, UTO
yuciio «IIu» Moxer ymeHsbIaThes 10 eauHulibl? Popmyra ra-
CHUT, UTO JJIMHA OKPYKHOCTHU paBHA 2 «I1u», MOMHOXEHHOMY Ha
panuyc Kpyra. 9To o3Hauyaet, uTo npu «Ilu» paBHbIM equ-
HUIlE, KPYT BBIPOKAAETCSA B PA30MKHYTYIO CIIUPaJb, ep-
BbIil BUTOK KOTOPOI BbIXOJUT W3 I[EHTPa KpPyra u paBeH
1o JIJTHHE JIBYM pajuycam Oyaymero moaooust kpyra. Yuc-
7o «[lu» u3 eguHUIBI cpa3y mpeBpamaercsi o OOKeCTBEHHO-
MYy 3aKOHY B TPOWKY, IOSTOMY BTOPOW BUTOK CIHMpaU OyIyIe-
r0 KpyrornogoOusi MpoaoJKaeT MePBblid BUTOK U MO JJTMHE pa-
BEH yKe He JIBYM, a IIeCTH paanycam Oyayiero kpyra. [Tpu Tpe-
TBEM BUTKE CIMPAY, Yucio «IIu» paBHo yxke (3,1), a 3HauuT, n
JUTMHA CTIMPAJIM Bo3pacTaert Jio 6,2 Oymymero paauyca. [Ipu vert-
BEPTOM, ITSITOM U CKOJIb YTOTHO OOJIBIIIOM KOJIMYECTBE BUTKOB,
JUTMHA OT/IEJIbHOTO BUTKA CIIMPAJIH Oy/IeT MOCTOSTHHO BO3PACTaTh.
3710 00YCIOBIIEHO MOSIBIIEHUEM BCe HOBBIX IU(p B uncie «[Tu»,
KaxJasi U3 KOTOPbIX MEHbIIE APYrol Ha AECATUYHBIN MOPSIOK,
HO OyJeT mpuoOpeTaTh BCe HOBbIC M HOBbIE 3HAYECHUSI B TIpe/iesiaX
OT eIMHMIIBI IO YKucia neBsaTh. Takum oO6pa3om, MbI OyaemM
0eCKOHEeYHO NMPUOIMKATHCS K HAeaJbHOMY KPYry, HO, Ja-
JKe Mpoi/asi 0eCKOHEYHO 00JIbIION MYTh M0 Pa30MKHYTHIM
H BCerja HOBBIM NMPOCTPAHCTBEHHBIM CIIMPAJsiM, Mbl HU-
KOI'/1a He JJOCTUTHEeM H/1eaJbHOr0 Kpyra.

Me:xay aTOMOM XMMHUYECKOTO JIEMEHTa, OTAEIbHOW MOJIEKY-
JIOW XUMUYECKOTO COCTMHEHHUSI M BCeMU HeOSCHBIMM TeJIaMHU M



MX CKOIUIEHUAMM €CTh MHOT'O ITo00Mi 1 001HOCcTer. YUTOOH! HE
3aITyTaThCs, BCE UX MBI He OyZIeM paccMaTpyBaTh, OTMETHM JIUIIIb
TOJILKO TO UX OOIllee CBOMCTBO, YTO BCE OHU C TOW WJIM WHOU
CKOPOCTBIO BpAINAIOTCS BOKPYT COOCTBEHHOW OCH, Ha KOTOPOK
HEM3MEHHO JIeKaT IIEHTPhI TSKECTel MacC MUKPO— U MaKpOOOb-
ekToB Bcenennou. He Benmkue NOCBSIIEHHBIE, 4 CAMU KE y4de-
HBIE YCTAHOBWJIM, UTO U Haia ["anakTrka Bpamaercs ¢ nepuoaom
npudnu3utesibHo 200—-250 MIJITMOHOB JIET BOKPYT COOCTBEHHOMN
ocu, rpu 3toM CosHeuHas cuctema He Haxoaurtes B ueHrpe ['a-
JIAKTUKH, & HaXoguTcs Ha ee nepudepun. Oryckas Bce MajIono-
HATHBIE JUIS1 IIMPOKOTO Kpyra yuTatesiell HaydHble JOoKa3aTesb-
CTBa, HQ/10 NPU3HATH, YTO U BcesieHHas1, CO BCeM MHOXKe-
CTBOM BXOJSIINX B Hee MAaKPO— H MHKPOOOHEKTOB 00s1-
3aHa BpamaThCs BOKPYr COOCTBEHHON OCH, yepe3 KOTO-
PYI0 IPOXOaHT ee WeHTP TskecTH. O TOM, YTO MPOCTPaH-
CTBEHHbIE M BPEMEHHbIE XapaKTepUCTUKU BceneHHON nmpuHIu-
MYAJIbHO HE MPSMOJMHEWHBI, & UCKPUBJIEHBI, a TTpaBUJIbHEEe CKa-
3aTh, MPEJCTABIISIOT COOOW CIMPAJIEBUIHBIE OTPE3KN OKPYKHO-
CTeH, JUIATICOB, TUIEepOO WK Mapadoil, YUeHbIE TOBOPAT yxke
NouTH ABa crosnerus. Benukuit Matematuk Hukonait UBanoBruu
Jlo6aueBckuii (1792-1856) emie B 1826 rogy ormyOnmkoBai oc-
HOBBI HEEBKJIUAOBOU reoMeTpuu. MI3MeHUB TOJILKO OJIHY aKCHO-
My DBKinaa, JIobaueBCKUil ¢ MOMOIIBI0 COOCTBEHHOTO pa3yMma,
JIOTMKM W MaTeMaTU4eCcKOro amnmapara COBEpIIWI MepeBOPOT B
MIPEJICTABJIEHNU O MPOCTPAHCTBE M MOKAa3asl, YTO MPSIMOIMHEN-
Hasl 9BKJIMJIOBA FTEOMETPUsI HE UMEET MeCTa B peaibHoW Beenen-



HoU. B mocnenytomem BbiBozbl JIOOa4eBCKOTO O KPUBOJIMHEH-
HOCTHU PeajIbHOTO MPOCTPAHCTBA ObLIN TIOATBEPXKICHBI TEOPETH-
YeCKMMHU pacueTaMu OOIIel TEOPUU OTHOCUTETBHOCTU M TIPaK-
TUYECKMMH MHCTPYMEHTAILHBIMU HAOMIONCHUSIMU aCTPOHOMOB.
KoneuHo %e, mpocTpaHcTBo BceneHHOW MCKPUBIIEHO, HO HayKa
HUKAK HE XOYeT MPU3HATh, YTO 3TO MPOCTPAHCTBO B pealib-
HOM MHpPe€ NpeJICTaBJIsAET cO00M, He TOJbKO JJIsI MAaTePHH
JAJBHUX U OJMKHUX raJIaKTHK, HO U IS BceX BI10B po-
TOHHBIX U3Jy4eHHUil, BKJIIOUYAsA CIEKTP BUIUMOr0 CBeTa,
CTOKPAaTHO, & MOKET ObIThb, H ThICIYEKPATHO 3aKPy4YeH-
HYIO PacXOJAIIYIOCS CIHPAJb.

[MoguuHssich 3aKkoHy umncna «[1u», He TONBKO BCEIEeHCKUE ra-
JIAKTUKH, HO U KBAHTBI BUIUMBIX U HEBUJIUMBIX U3TTyYeHUH, TBU-
JKYTCsI HE TIO TIPSIMBIM JIMHUSIM, & TI0 OFPOMHBIM, HE TIepeceKalo-
IIUMUCS PYT C JPYrOM KOJIBIIEBBIM CrTpasisiM. Beiiiyist B 6€300-
JIAYHYIO HOYb Ha TIPUPOAY WM HA YJUIBl HOYHOTO TOPOJA, MBI
HaOmogaeM Oe310HHOe He0O, TAMHCTBEHHbIM Mieunslil [TyTh,
W3BECTHBIE CO3BE3/IMsl, KOTOPBIE BIMSIOT HA XapaKTep U CYIbObI
3eMHOTr0 4eJIOBEYEeCTBA, U MUPHUAJIbl 3B€3]1 U 3BE3/IHBIX CKOILIe-
Huil. Co3/aeTcs NojHash WLTIO3KS, 9TO BCS 9Ta Oe3rpaHuyHas
KpacoTa HOYHOTO HeOa ¢ MUPHaJaMH 3Be3] ITPSIMOJIMHENHO YXO-
JIMT B TIPOCTPAHCTBEHHYIO OECKOHEYHOCTh. MOIIHBIE 37IeKTPOH-
HBIE TEJIECKOIIbI, C TTIOMOIIBI0 KOTOPHIX ACTPOHOMBI TPOHUKAIOT B
y/laJieHHbIe TPOCTPAHCTBEHHBIE «YTOJIKM» M «3aKOYJIKW» Halllel
BcenieHHOM 1 OTKPBIBAIOT TaM HOBBIE TAJIAKTHKU M IPyTUe TarH-
CTBEHHbIE OOBEKTHI, HIUETO HE MEHSIIOT U He MOTYT U3MEHUTD B



HallleM CO3HAHUU MPSIMOJIMHEMHOCTH OKpY:xatoiiero mupa. Og-
HaKo, MOBEPbTe MHE Ha CJIOBO, YTO MPSIMOIUHENHOCTh OKPYXkKa-
IOIIET0 TIPOCTPAHCTBA €CTh JIMIIb BUAUMAsi BUPTYaJbHOCTh. B
PeaNbHOCTH, FTAJIAKTHKN, KOTOPbIe, IPH HAGJIOJeHNH HX
n3 ColHEeUYHOH CHCTeMbl, OTCTOST APYT OT JApPyra Ha MHO-
rue MHUJJIMOHbI CBETOBBIX JIeT, MOTYT HAXOJUThCS M HAXO0-
JATCS B peajbHO 1efiCTBUTEJLHOCTH, M0 KOCMUYECKIM
pa3zMepaM B HeNmoCpeJACTBEHHOH OJU30CTH JIPYr OT JAPY-
ra. 1ot 3pdeKT 00BSICHAETCS TeM, UTO JIy4 CBeTa, MpekIe YeM
JOCTUTHYTH IJ1a3a 3eMHOTO HaOJo/aTeN sl MOXKET JECSITKH, COT-
HU WJIM THICSYU pa3 0OOTHYTh BCE BCEJICHCKOE MPOCTPAHCTBO TI0
HUCXOJSIIEN Criupain. Y MeHs eCTh M MaTeMaTUIeCKUe pacueThl
Mozenu BeeneHHoi, Kak abCOTIOTHO 3aMKHYTOTO ITPOCTPAHCTBA,
NoI00HOTO 3aMKHYTOMY TIPOCTPAHCTBY aTOMa BOAOPO/A WK Ka-
KOTO-JIMOO JPyroro XMMuUIecKkoro snementa. Ho B atoii padote
HUKAKHUX CJIOXHBIX (POPMYJI M HAYYHBIX PACUETOB S IPUBOAUTH
He cooupatock. B «/lokTprne HayuHoro boromno3Hanusi» st 10-
KazarenabcTBa (PaKkTa HATMYMS B HEOECHOW MEXaHHMKE HE TOJIBKO
CHJTBI BCEOOIIEeTro MPUTSIKEHU ST, HO Y CUJIbI OTTAJIKMBAHUS, s IPH-
MeHWIT (JOPMYJIbI M TEM CaMBbIM OTTOJIKHYJT OOJIBIIIMHCTBO YUTA-
TeJIel OT ee MpoUTeHusA. BUaMMo Te, KOTopbie MpoYrTaId, Ma-
70 4dero noHsut. Kuaura ocranach Majio BocTpeOOBaHHOU. DTO
He MTPUBOJIUT MEHsI B OTUYAsIHUE, TAK KaK HOBBIE B3IJISI/IbI HA TIPU-
POy MaTepraJbHOTO MUPA UHOT/IA JIECATUICTUAMU U CTOJIETH-
SIMU OBIBAIOT MAJIOMIOHATHBIMI ¥ HEBOCTPEOOBAaHHBIMHU, ITOKa HE
OBJIAJICIOT Pa3yMOM M CO3HAHUEM HAyYIHOTO COOOIIECTRA.



He s nepBblil 3asBJsI0 O 3aMKHYTOCTU BCEJIEHCKOTO MpO-
crpaHcTBa. COBETCKMMA MareMaTWK Y reo]u3uk AJieKcaHap
AnexkcanapoBuy @puaman (1888-1925), B 1922—-1924 ronax Ha
OCHOBaHHMHM 3aKOHOB TSTOTEHHUsI OOIIel TEOpUM OTHOCUTEbHO-
CTU, MAaTEMaTUYECKU JOKa3aJl 3aMKHYTOCTb BCEJIEHCKOIO IMpO-
CTpPaHCTBA. DT pacyeThl ObUTH MOATBEPXKIEHB ATTbOSpTOM DIiH-
HITEAHOM. A ellie IO TOro OTKPhITUSI, pyccKuil (pusuk Jlebenen
[lerp HukonaeBuu (1866-1912), B 1899 u 1907 rogax oTKpbLI
Y U3MEPUJI JIaBJIeHUE CBETa Ha TBepible Teaa U ra3bl. OTKpbITHE
JlebGeneBa moaTBepkAaeT (haKT, UTO MEKTPOMArHUTHAS SHEP-
rusi TOObIX KBAaHTOB JTYYEBOW SHEPIUM, MPU B3aMMOJIEHCTBUU C
(puzrueckumm Tenamu BeieT cedsl Kak MaTepuasibHasl 4acTHiia
onpeneneHHon Maccel. [lon neiicTBueM BpallieHUsi CyMMapHON
Macchl BeeneHHoM, paBHOM, 1O OJHUM MCTOYHMKaM, IPUMEPHO
JECATH B COPOK YETBEPTOM CTENEHU I'pamM, a IO JAPYIMM MC-

TouHukam, 2,174x10% KWJIOrpaMM, (ITOpa3UTEIbHO BEIMK pas-
Opoc mapaMeTpoB BCEIEHCKOM Macchl!), CBET OT JAJICKUX TajlaK-
THUK JBUXeTCsl B CTOPOHY COTHEYHOU CHCTEMBI He MPSIMOJIMHEN-
HO, & 110 CXOASIIIIMMCS KOJIBLIEBBIM CITUPAJISAM, MHOT'OKPATHO OI'M-
6ast 3aMKHYTOe MPOCTpaHCcTBO BeenenHoit. BoT aToT orpoMHbIit
MyTb, KOTOPHIM MpeoaosieBaeT (POTOHHBIA KBAHT CBETA, YTOOBI
NONAcCTh B IJ1a3 3eMHOTO HAOIoaTe s, U CO3aeT UJUTIO3UI0 Oec-
KOHEYHOCTH BCEJIEHCKOTO ITPOCTPAHCTBA.

Takum oOpa3oM, MOsi ruUmoTe3a JHUIIb JOBOJHUT 10
JIOTHYECKOIl 0CMBICJIEHHOCTH NNOHNMaHusl BceseHnHoil He
NMPOCTO KAaK a0COJIOTHO 3aMKHYTOIl CTPYKTYPbI, HO KaK



3aMKHYTOH CTPYKTYPbI 0€CKOHEYHOr0 NMPUOJIHKEHUs Mo-
rPaHNYHBIX c)ep BCEJEHCKOro MPOCTPAHCTBA K U/1ealIb-
HOI1 (hopme OKPY:KHOCTH O 3aKOoHY unciaa «I[Iu». B 3akio-
YUTEJNIbHBIX TJIaBaX 9TOM KHUTY MbI O0Jiee MoapoOHO pasdepemMcs
C MPUYMHAMU WITIO3UU pacimpsiionieiicss BeenenHon u naagum
UM peajibHoe OOBbsICHEHHE.

HarnsiiHeiM mpuMepoM WLTIO3UH TPSIMOIMHENHOCTHU SIBJISIET-
cs pazpadotansbiii B 2010 rogy BUpPTYalbHBI TpeHaXep IS
CHATHUSA NICUXOJIOrMYecKoro crpecca y congar HATO, nocne nx
OTIACHOW ISl )KW3HU CITY’KObI B OKKYTIAIIMOHHBIX BoMcKax Mpa-
ka. [lo TeneBU30py MoKa3ayiv, Kak 4eJIOBEK BXOIUT B MOJYIPO-
3payHbli 11ap U HAYMHAET MepeMEILaThCs M0 1apy, CTpesss Mo
BUPTYaJIbHOMY HacejieHuio Vpaka u3 BUPTYaJlbHOTO aBTOMara.
N300paxenune, KOTOpoe BUAMT I71a3 COJIATa, TOJTHOCTBIO COOT-
BETCTBYET y/MilaM baraanga, co BceMu UX MPOCTPaHCTBEHHBIMU
pa3MepaMu, HaBEPHOE, U PACCTOSIHUE JI0 YEJIOBEUECKUX MHUIIIE-
Heil, KaK U caMU (pUTypbl BUPTYaJIbHBIX KEPTB MOJTHOCTBIO COOT-
BETCTBYIOT peajibHOM AEUCTBUTEILHOCTU. BUHO, Kak HATOBCKUU
COJJIAT, peaju3ysi CBOM TEeMHbIe UHCTUHKTHI, C YAOBOJbCTBUEM
«HUJET» BHYTPU 1lIapa U pacCTPeSMBAET BUPTYaJIbHbIE KEPTBBI.
HaOmonatenu co CTOpOHBI BUASAT, YTO HET HUKAKOTO MPOCTPaH-
CTBA, a €CTh 3aMKHYTHII I1ap, HO 711 OOEBOro cojjara 3To 3a-
MKHYTO€ [TPOCTPAHCTBA 1Iapa CO3JaeT MOJIHYIO UJUTIO3HUIO OFPOM-
Horo roposa. Takue TpeHakepbl y:ke He eJMHHUYHBI, YTO
U SIBJISIETCSI KOCBEHHBIM JI0Ka3aTeJbCTBOM TOro pakra,
uyTo u Hama BcesieHHas siBJIsieTCS /1JIsl HAPYKHOT'O HA0II0-



Jaressi TAKAM ke mapom. Pa3Be pasmeps! 3TOro BUpTyallb-
HOTO I1apa, KOTOPBIY JIOAH HAa3bIBAIOT BeeneHHo, 4y Th Oomblie,
HO 3TU pa3Mepbl HE MEHSIOT CYyTH BUPTYAJIbHOCTH NPSIMOJIH-
HeiTHOro0 MHPa M PeaJbHOCTH HCKPUBJIEHHOIO M 3aMKHY-
TOI'0 BCEJEHCKOro NPOCTPAHCTBA.

Sl OBl cka3zan Tak, YTO HET HUKAKUX JOKA3aTesbCTB, KOTO-
pble Obl OATBEPK AN TEOPUIO JIMHEWHOCTH BCEIEHCKOTo Mpo-
CTPaHCTBA M ONPOBEPrajii €€ CIUPAJIBbHO-KOJIBLEBYIO 3aMKHY-
TYI0 CTPYKTYpY. OHOI M3 NONBITOK TaKOTO J10KA3aTeJIbCTBA SIB-
nsietcst Teopusi pazoeratoriericss Becenennout. [To atoit Teopun,
raJakTUYeCKUe CUCTEMBI, MTOTY4MB NEPBOHAYAIbHBII TOTYOK BO
BpeMsi «BoJIbIIoro B3phiBa», Kak Obl MPOJOKAIOT 110 WHEPIMU
JBUTaThCSl B MPSMOJIMHENHOM HANpPABJIEHUM OT OBIBIIETO IeH-
Tpa B3pbiBa. Ho 4 elie pa3 noBTOpsI0 BONpPOC: I€ yYEHbIE BUJE-
J1 B peasibHOM Beenennon npsamonunenHoe apuxenue? [liane-
Thl Bpaiaotcst BOKpyr CosHIa MO /UIMIITHYECKUM OpouTam, a
cama ConmHevyHasi CUCTeMa IO TaKOW ke JUTMITHYECKON opouTe
BpalIaeTcsl BOKPYT YCIOBHOIO LIEHTPA TsSKeCTH Hatel [anakTu-
KH.

CoJsiHeyHasi cucTeMa U Bce TaJAKTHKHU SIBJISIOTCA cOa-
JAHCHPOBAHHBIMH CHCTE€MaMH, IOTOMY MX (bu3ndeckmue
pa3Mepbl B HaCcTOsIIee BpeMsi He yBeanunBawTcs. Ho Beap
NIPY CBOEM 3apOXAEHUM OHM ObUIM MaJbIMU OOBEKTAMH W, Ha-
npumep, Hama ['anakTuka, BeiessAs U3 ce0s1 MUpUa/ibl 3B€3]1, B
ToM umciie U Haie CosHile, MeJUIEHHO BBIBOJMWJIA MX HA CTalM-
OHApHBIE JUTUNTHYECKIE OPOUTHI ¥ CITUPATHLHO YBEIMUNBAIACH



B (pu3rueckux pasMepax, Moka He JOCTUI/Ia OajlaHca U He Tie-
pelwia B craimoHapHoe coctosiHue. Cama Beenennas sBisiercs
HEU3MepHMO OOJIBIIIMM OOBEKTOM TI0 CPAaBHEHUIO C JTIIOOOM ra-
JIakTUKOU. MI3-3a TOro, UTO MEk/1y rajlakTUKAMU T10JI€ TATOTEHUS
(pakTyecku oTCyTCTBYET, BCeseHHast, o onpeieyeHuIo, HUKO-
I/1a He MPUJET B COAIAHCUPOBAHHOE CTAIIMOHAPHOE COCTOSTHYE.
Ha u HeHy:xHO 310 bory BeeBbiiHemy! TBopen co3xau ee ta-
KOMi, 9TOOBI OHA, MEe/IJIEHHO BOCXO/IS M0 CIHPAJISIM YN CJIA
«IIn» K uaeajJbHOMY KpYry, HCTPAaTHJIA BeCh pe3epB KH-
HETHYECKYI0 SHEePrum, TaK 1 He JJOCTUTHYB IyXOBHBIX Ipa-
Hury Becerennoi.

[Io MOMM CKPOMHBIM MOACYETaM, UMEHHO, B MOMEHT COTBO-
penust CoiHa Boxus Mucyca Xpucra u Havasicsi OOpaTHBIN OT-
cyeT BpeMeHM ku3HU BcenenHou. Bocxonsmume crivpanu 1BU-
KEHUsI BCEJICHCKOM MaTepuyl CMEHWJIMCh HUCXOASIIMMH CITH-
pansvu. IlpuuemM, 3a cueT OrpoMHOI, HAKOIUIEHHON 3a
15 muymapa0B JieT ku3Hu BcesieHHOM, MOTeHIMAJILHON
SHEPruu, CKOPOCTh YCJIOBHOr0 pa3JjieTa rajJakTuk oyner
BH/INIMO HapacTaTh, U MPH 3TOM, 00beM MaTepHATbHOI
Bceaennoi 6yayr karacrpocgunuecku ymenbmarbesi. Ho,
3eMHOE 4eJIOBEYECTBO M aCTPOHOMbI HMKAaK 3TOr0 He 3aMETHT,
a €CJIM 3aMETAT, TO CJIUIIKOM MO3AHO. Benp sKkcnepumeHTasb-
Hble MHCTPYMEHTaJIbHbIe HAOJIOIeHUsT OyAyT MO-TIPEKHEMY T10-
Ka3blBaTh, 4TO BceneHHas BUPTyasbHO JIMHEWHO pa3ieTaeTcsl.
Jlaxke CKOpOCTb YCIOBHOrO pasjiera OyleT He YMEHbIIaThCs, a
YBEJIMYUBATHCS, HO TO U SIBUTCS [JIABHBIM CUTHAJIOM YMEHbIIIe-



HUs TPOCTPAHCTBEHHOro oobema Bceenennoi. 'anaktuku Bee-
JICHHOM, 3a CYET BpalllaTeJIbHOM SHEPrvu LIEHTpa U 3aKOHa BCe-
MUPHOT'O TATOTEHHsI, B Ha4ajie CBOero COTBOPEHUsI, 00sI3aHbI ObI-
JIY IEPENTH Ha BOCXOJSIIIME KPYTOBBIE CIIUPAIU U ABUTATHCS, CO-
riacHo uncny «[1n», B KaKI0M BUTKE TIO HOBbIM opOuTam. Kax-
JIBIA pa3 JIJIMHA KPYTOBOU CITUPAJIH OblTa OOJIbIIIe ITTMHBI ITPETbI-
JyIIen CrMpayid, U COOTBETCTBEHHO HOBBIM BUTOK CIMPAJIH 3a-
HUMaJ Oosiee BBICOKYI0 opOuTy. HUKTO M3 KMBYIIMX Ha 3emiie
JIOfIEN HE MOXKET CKa3aTb M PaCcCUMTaTh, CKOJIBKO CIIUPAIbHBIX
BUTKOB 3a MATHAIUATh MUJUTMAPIOB JIET CyIlleCTBOBaHUsI Bce-
JICHHOM, COBEPIIIWIN CaMble aIbHUE TaTaKTUKU. []a 9TO 1 HUKO-
My He HykHO. Beap y uncia «I[lu» HeT nmpeaeJia, i CKOJbKO
Obl MaTepusi HU CTPEMUIJIACh JOCTHYb IyXOBHOI I'paHu-
bl BecesleHHOM U onMcaTh NPaBWJILHBIN U/1€AJbHBIN KPYT,
JUIs1 Hee 3TO Oy/JAeT HeJOCTHKHMO 10 HeCOBEPIIEHCTBY H
OrPaHNYE€HHOCTH BCeJeHCKOW YHEePruu.



2. JIpyrue noxka3areabCTBa
3aMKHYTOCTH IIPOCTPAHCTBA
HecTanmoHapHou BcesieHnoi

Benp u GOMBIIMHCTBO HAOTIONAEMBIX aCTPOHOMAMH TAIAKTHK
UMEIOT CIIUPAJIbHYIO CTPYKTYpy. [Touemy? Jla motomy, 4To OHU
TOXKE CTPEMUJIUCh MPEBPATUTHCS B MONOOME 3aMKHYTOIO Ipo-
crpaHcTBa camoil Bcenennoil, Ho Oteny HebecHblil mpuHynu-
TeJIbHO, Ha KaKOM-TO 3Tare 3Bomonuu BceneHHol, cbanancu-
POBaJI UX BHYTPEHHIO CUJIY TATOTEHHS CO CKOPOCTBIO JBHKE-
HUA NepU(pEpUrHBIX 3BE3]] M TEM CaMbIM IPEPBAJ UX AAJIbHEN-
niee crnvpayibHoe pacxoxkaeHue. He tompko bory, HO u 4eno-
BEKY yJoOHee yIpaBisTh KaKOH-HUOYIb HECTAIIMIOHAPHOMN pas-
0aJJaHCUPOBAHHOM CUCTEMOIA, €I BCE MHOKECTBO BHYTPEHHHUX
3JIEMEHTOB 3TOI CUCTEMbl NMPHUBEAEHBI B cOATaHCUPOBAHHOE U
CTallMOHapHOe cocTosiHue. Ha srtane HecralnyoHapHOro pasBH-
TUS Hallei ['ajakTUKK, NpUMepHO MATh MUJUIMAPIOB JIET Ha-
3af, ColHLE TOXE B OIMHOYECTBE 10 CIIMPAJIU B3OLLIO U3 LIEH-
TPaJbHOIO fAApa ['aJlakTUKM, 10 MPUHYXIEHUIO MaTepUAIBLHON
cuJyibl BHyTpeHHero oobema ["anaktiku. ConHile 3aHsUI0 He Mpo-
CTO CIIy4YarHOE, a 3apaHee ONPEAEICHHOE MONIOKEHUE, Kyla 3a-
TEM CTaJll CTEKaThCsSl BCE PEJIMKTOBbIE M3Y4YEHHsl, KaK TyXOB-
Hble HapaOOTKM BCEr0 MHOXKECTBA IaJlaKTMUECKUX CHCTEM Bce-
JIEHCKOro npocTtpaHcTBa. Haxonsace B HecTalMOHApHOM COCTOSI-



Hun pa3Butust ComHeyHoi cucteMsl, COHIe TOPOIUIIO U3 ceOst
OTBITHBIN 0Opa3el riaHeTsl [LTyTOH ¥ IMOMeCTHIIO ero mpuMep-
HO Ha cerofHsIHen opoute Mepkypus. [l naaHeT maioi mac-
ChbI 9Ta ONIMKHSIST OpOUTA C PAJYCOM B 57 MUJIJTMOHOB KHJIOMET-
POB SIBJISIETCSI HECTAIMOHAPHOM, U otoMy [myToH cTan 6bicTpo
OTKJIOHSITHCSI OT TUIOCKOCTH SKJUNTUKU U BHIXOAUTH U3 MOJUU-
HeHMs cuJjibl comHeuHoro tarotenusi. Ha ocnoBe Ilnyrona ca-
Mo CoJiHIle paccunTalo ero HA4YaJbHYI0 JHHENHYI0 CKO-
POCTh TaKUM 00pPa30M, UTOObI PN JajbHENIeM pa3BU-
T COJTHEeYHOH CHCTEeMBbI, Oy Iy4YHd MOCJe10BaATEeJbHO y/ia-
JIEeH OT MePBHYHOI OpOUTHI 57 MIJLUIMOHOB KHJIOMETPOB
Ha opoOurty 5700 MUIINOHOB KHUJIOMETPOB, OH He BbIIIEJ]
U3 NOJJYHHEHHUSA U COXPAHUWICS, KaK caMasi JaJbHsA IJIa-
HeTa COJIHEYHO! CHCTEMBI.

3ameTum, 9To painyc NEpBUYHON OPOUTHI YBETMUUIICS TIPAK-
tuiecku B 100 pa3 nim Ha nBa nopsjaka. [Ipu atom nuHenHas
ckopocTtb ITmyToHa, Kak 1 Becex nocienyommx riaHer ConHed-
HOW CHCTEMBI, TIPH TEpPexojie ¢ HU3IIeH opOUTH Ha OoJiee BbI-
COKYI0 OPOUTY, HEU3MEHHO CHUXaJlach. TU JAEBATh CTa/IUM TIO-
CJIeOBaTeIbHOTO Pa3BUTUsI OTKJIOHWIM [TnyToH uyTh Gonee 17
rpajlyCcoB OT TUIOCKOCTH KJIUITHKH, HO Onaronapsi «IpeaBue-
Huto» ComnHila coxpanwiy [I1yToH Kak cTaluoHapHYIO IIAHETY.
Ceftyac yueHble raJjaioT, CYUuTaTh Ju [LTyTOH MIaHETHBIM TEJIOM
ConHeuHol crcteMbl UM He cuntath? Ho 3T rajaHus He nme-
10T HUKakoro 3HayeHna. Eciau 061 CosHIEe «OMOI0Ch» B CBOUX
NepBOHAYAIBHBIX pacyerax, To [Lryton mubo ynan Ha CorHile,



npuBess K kKaractpode ComTHEYHOU cCTeMBl, TMOO Teperiest Ha
OTACHYI0 KOMETHYI0 opouTy. He ciryumiock HA TOTO, HU IPYTo-
ro. O yem 310 roBopuT? JTO rOBOPUT 0 TOM, 4T0 CoJiHIle
HETOJIbKO «IIPeBHU/1eJI0» COTBOPEeHHE BceX OyAyIUX Ma-
HeT CoOJIHEeUYHOH CHCTEMbl, HO H YMeeT KOPPEeKTHPOBATh
BapHUaIUsIMU CIJIbI COOCTBEHHOI0 TATOTEHMNsI, BO3MYII[e-
HHSI BCeX MOYMHEHHBIX MJIAHET U UX CIYTHUKOB. brarosia-
ps Ilnytony Connue paccunrtano maccy Hentyna, Ypana, Ca-
TypHa 1 lOnuTepa Takum 00pa3om, 4TOObI OHU CTATH «TIOMOIII-
HrKaMu» COJTHIIA B TPYAHOM Jese oOecriedeHus1 CTaOMIbHOCTH
u ycronunBoctr ConmHeuHou cuctembl. Keratu roBopsi, pu 3a-
BepieHnH padoTsl CoNMHIIA KaK «Oeioro Kap/ivka» 1 repexoje B
COCTOSIHME «KPACHOI'O TUTaHTa» JaJbHHUI IMOsIC IJIaHET B COCTa-
Be IOmutepa, Carypna, Ypana, Henryna u [Tnyrona Oyner mo-
IJIOIIEH U UCTIONb30BaH KaK HEpreTuyecKas moanuTKa Ajis me-
PEXOIHBIX MPolecCCOB. BrioJiHe BO3MOKHO, YTO € MOMOIIbLIO
Macc ITHX IUIAHET, BO BHYTPEHHEM 00 beMe «KPaCHOro ru-
raiTa» OyJyT opraHn30BaHbI si/IepHbIe MPoIecchl 00paT-
HOrO IepexoJa BCero MHOKeCTBAa XHMHYECKHX dJIeMeH-
TOB M X COeJUHeHNI IUIaHeTHBIX TeJ1 CoJIHeYHoIl cucre-
MbI B aTOMbI IEPBUYHOT0 BOA0pPoa . Pa3Be Hayka criocoOHa
OIMPOBEPrHYTh TAKYIO TMIOTE3Yy ?

Oco60 0TMETUM, YTO JIMHEIHAsI CKOPOCTb IJIaHET HEU3MEHHO
YMEHBIIIAeTCsl B 3aBUCUMOCTHU OT BBICOTHI OPOUTHI. UeM Bblilie Op-
Outa, TeM MeHbIIIe JTMHENHAs CKOPOCTh TIAHETHl. DTO CBOMCTBO
OTpeIeNSIeTCS TeM, UTO Ha ITPOJIBUKEHHUE BCEX TUIAHET IO UX Op-



o6urtam CoJHIE TPATUT HE TOJBKO BHYTPEHHIOK SHEPTUI0 CAMUX
TUTAHETHBIX TeJI, HO U KOJIOCCATbHYIO SHEPTUI0 COOCTBEHHOM COJI-
HEYHOW Macchl. Bo Bcex ydyeOHMKax Mo (pU3MKE eCTh HaydHble

JaHHble, 4T0 COJIHIE €XEIHEBHO TPATUT 3 X 10! Tonn cpoei
Macchl Ha JIy4eBYI0 3Hepruio. Hamo norepsAts BCAKUM 31paBblid
PacCyaoK, YTOObI MOJIaraTh, YTo «ri1ynoe» ColHile OeCCMBICIICH-
HO PACHBUISIET 3TY SHEPIUIO M0 OKPYXKAIIIEMY MPOCTPAHCTBY
Bcenennoii. ['pyObie, BRICOKOSHEPrUYHbIE (DPaKIMK STOH SHEp-
TUU TPATATCS Ha UCTIOJHEHWE padOTHl 0 TIEPEMEIICHUI0 CaMO-
ro CosHIIa MO rajlakTUYecKoi opouTe, 1 Mo MepeMeIeHHIo 1J1a-
HeT COJTHEYHOM CUCTEMBI MO MX JIMITAYECKUM IJIAHETAPHBIM
opoutam. Kak u3BecTHo, padoTa B KOJIMYeCTBEHHOM OTHO-
IeHUH MPONOPIHOHANBHA IIOI[AIM B3AUMHOI0 H3MeHe-
HHSI MI0JIO>KEHHUS TeJl B eJUHUIy BpemeHu. Ho mo Bropomy
3akoHy Kerepa, kaxaas 1aHeTa, nepeMenasch Ha CBOer op-
ourte, 32 OMHAKOBBIE TPOMEKYTKH BPEMEHH MPOXOIUT OJJTHAKO-
BbIE TUIOLIAJ CEKTOPOB, OTHOCUTENILHO LIeHTpa TskecTd ComH-
na. Pa3Be 310 cBOICTBO U 3TOT 3aKk0H Keruiepa He sABsI0TCS Npsi-
MBIM JI0Ka3aTeJIbCTBOM, UTO MO/ IEUCTBUEM COJTHEUHOI'O TArOTe-
HUS KaX10e HeOECHOEe TeJIO UCTIONHSET PadOTy U TPATUT OTPOM-
HYIO SHEPIHI0 Ha COXpaHEeHNE CBOMX OPOUTABHBIX TTApaMeTPOB?

CosnHevHast SHeprus Juillb HeOOJMBIIYI0 YacTh CBOETO CIIeK-
Tpa cpaszy e UCHOJIb3YeT Ha MOAJIEPKAHUE 3eMHOTO KU3HETBO-
penusi. OCHOBHAsA 4aCcTh COJTHEYHOH SHEPruM ¢ NOMOIIbLIO
MHIJIJIHOHOB MOJIHHEBBIX Pa3psigoB, ¢ MOMOIIbLIO cCMep-
Yeil 1 TOPHAO U IPYTAMHU «HEH3BECTHBIMI» HAyKe CIO-



cobamu, JOCTaBJIsIeTC B He[pa IUIAHETHOH MaTepuu H
HCMOJb3YyeTcsl It 00pa30BaHusi BEKTOPOB CHJIbI, KOTO-
pble U NPoABUralT 3eMJII0, KaK U JIpyrue mjiaHeThbl 0 ee
HeOeCHBIM opOuTaM. VI3BeCTHBIN COBETCKMI MOST HaYaJia mpo-
nuioro Beka Bnagumup MasikoBckuil, yTBEpkKAaid WA BOIPO-
I1aJ1 B CBOUX cTuXax: «Eciiv 3Be3/1pl 32KUraloT, TO 3TO KOMY-HHU-
Oyab HY)KHO». MupHajb 3Be3/1, Kak 1 Hariie CoJHIle, HeTIpephiB-
HO, C Hauajia 0Opa3oBaHus BceleHHOU ropsT U epeBOsAT MUJT-
JIMap/Ibl TOHH CBOEH rpyOOi SHEPruM MaTepUaIbHOIO BEIeCTBA
B TOHKYIO JTy4eBYIO SHEPri0. DTa TOHKAsI SHEPrusi, PO Bce
CTa/IMV SHEPreTUIECKOM YUCTKU Uepe3 HelTPEePhIBHYIO padOTy 10
riepeMeIIeHUI0 raJlakK THIeCKMX 00pa30BaHMIA U 3BE3THO-TIIAHET-
HBIX CHCTEM, B KOHIIE KOHIIOB, IPEBPAIIAETCS B TOT «IyX KHU3-
HU», KOTOPBIN 00eCIieYnBaeT 3eMHOE JKU3HETBOPEHHE U SIBJISIET-
Cs1 AYXOBHOW THINEH TS YeTOBEUSCKUX AyIl. Tak 4To eciu Obl
3Be3/Ibl HE TOPEJU U He TepeMelaIich 0 CBOUM HeOECHBIM Op-
Outam, rpeBpaiias Yepe3 CBOIO TsKeylo padoTy rpyoyio Hep-
TUI0 MaTepUu B TIOJIEBbIe (POPMBI, TO He ObLIIO ObI M 3eMHOTO Ye-
JIOBEYECTBA.

3Be3/bl FTOPAT, NPEK e BCEro, YTOObI 00ecneYnTh 3eM-
HYIO >KM3Hb H C/1eJIaTh 0CMbICJEHHOI U 0{yXOTBOPEHHOI
JKH3Hb Ka)KJI0r0 4eJiOBeKa 3eMHOro mapa. B stom u 3a-
KJII0YaeTCsl CMbICJI U IJIaBHas TalHa Hameill BcesieHHoM.
ConHeyHasi cucTema, XOTs M CTallMOHapHA, HO HE 3aMKHYTAa,
MOTOMY 4TO MOJy4aeT Jy4YeBYIO SHEPrui0 OT BCEr0 MHOKECTBA
BHEIIIHUX UCTOUYHUKOB BcesieHHo. BceeneHHasi HE TOJIBKO CTa-



IIMOHAPHA, HO W 3aMKHYTa, MIOTOMY YTO BHEUTHUX UCTOUYHHKOB
sHeprum y Hee HeT. CaMoe «COKPYIIUTETbHOe» U «0e30TO0M-
HOE» JIOKA3aTeJbCTBO 3aMKHYTOCTH BeenenHou Oyier npusee-
HO B MPEIOCyeJHeN I71aBe 9TOM KHUTH.



3. DeHOMEH «KPaCHOr0» CMeIleHns

Hayka B kayectBe IJ1aBHOrO (pakTopa, MOATBEP:KAAIOLIETO
PACILIMPEHUE BCEJIEHCKOTO ITPOCTPAHCTBA, BBIIBUTAET HAYyYHO
YCTAaHOBJIEHHBI M KCHEPUMEHTAJIbHO TMOATBEPKACHHBIA (-
(pexT «KkpacHOro» cMelieHus cekTpa (POTOHHOM JTyYeBOM HEP-
T'MU JAJIbHUX UCTOYHUKOB. I10 Teopun OTHOCHTENBHOCTH, eciu
pacCTOsIHUE MEKAy UCTOUYHMKOM JIy4eBOW SHEpruM U Haluo-
JaTtesieM IMOCTOSTHHO HapacTaeT, TO CHEKTp HaOJolaeMbIX W3-
JydeHuid OygeT cMemarbest BOpaBo. DTOT 3P PeKT, M3BECTHBIN
Kak 3¢pdext Jomepa, mposBiIseTcs U Ha MAJIbIX CKOPOCTSIX MO-
BEPXHOCTH Halllei riaHeThl. ['yIoK Win curHas TerioBo3a ume-
€T MOCTOSIHHBIN criekTp. Ho Korja TerioBo3 npubiamnkaercs, To
CIIEKTP CUTHAJIA MEPEXOOUT B 00JACTh MOBHIIIEHHBIX YacToOT, a
IpyY ylaJeHuH — MoHmxkaercs. B actpoHomum 31oT 3¢pdekT n3-
BecTeH Kak 3¢ dekT Xad01a, IOTOMY UTO «KpacHOe» CMellIeHHe,
[0 MHEHHUIO HAayKH, 3aBUCHUT HE TOJIIBKO OT CKOPOCTH «pa3bera-
HHS», HO ¥ OT yIAJIEHHOCTHA MCTOYHUKOB U3JTyYeHHUsI OT HaOo-
naresisl. YabTpaduoneToBoe, HEBUIMMOE U3JTyYeH e MpeBpaliia-
ercsl B BUJUMBIN CBET, a KPacHOE BUAMMOE M3JIyuyeHHe Iepe-
XOOUT B HEBUAUMOE UH(ppakpacHoe n3nydyenue. Ho passe nBu-
’KE€HHE CBETOBBIX M HEBUAMMBIX IEKTPOMArHUTHBIX KBAHTOB IO
CTIMpaJbHBIM OpOWTaM BOJIM3M JyXOBHBIX TpaHUIl BceneHHOM,
OIPOBEPraeT TOT HAyYHO YCTAHOBJIEHHBIN (DAKT peabHOro Ha-
omoaenus? 1o HaOMoAEHNE MTOTHOCTHIO BIMCHIBAETCS B Peallb-



HYIO KapTUHY 3aMKHYTOW BeemeHHOM, Tj1e TaJJakTHKHY pa30eraoT-
Cs1 HE TIO TIPSIMBIM JIMHUSIM, a 10 CIIMPATbHBIM BOCXO/ISIIIIAM WA
HUCXOJSIIMM HecTallMoHapHbIM opOuTam. He Oynem ceituac pac-
CMaTpUBaTh JOBOJILHO CJIOKHYIO (DU3UKO-IHEPreTUYECKYIO ITPU-
pory 00pa30BaHUs «KPACHOTO» CMEIEHHU I OBICTPO YIAISIIOIINX -
cs1 IpyT OT pyra o0ObeKToB. [1o KpaitHel Mepe, 9TO SIBJICHHE BbI-
TeKaeT U3 (popMyJ TEOPUM OTHOCUTESBHOCTH, a 3HAUUT, UMEET
HayuHoe oObsicHenue. Ho Benp B 3T0il hopmylie 3aBUCUMOCTU
BEJIMYMHBI «KPACHOTO» CMEIIEHUsI OT CKOPOCTH «pa3OeraHusi»
€CTh OJIHA TOHKOCTb, KOTOPYIO HayKa, ONMPAasICh Ha JIOKHBIN 3a-
KOH COXPaHEHUS SHEPIvH, OObSCHUTH HE B COCTOSTHHU.

lesi0 B TOM, UTO «KpacHoe» CMellleHHe 3aBHCHUT He
TOJBKO OT CKOPOCTH, HO M OT PACCTOSIHHSA 10 KOCMHYe-
ckoro o0bekra. [lonnmaere, B yem eno? Ecim kocMuyeckuit
OOBEKT yIaJisieTcsi MeJIIEHHO, UJTH BOOOIIE He y/asieTcs, HO Ha-
XOJUTCSl HA OTPOMHOM PACCTOSIHUM OT 3€MHOro Halsonarens,
TO BCE paBHO, (POTOHHBIE KBAHTHI OT TAKOTO OOBEKTa CMela-
I0TCS BIIPABO B 0OJIACTh «KpacHOro» criekTpa. Hayka paspado-
Tajla SKCIEePUMEHTAIbHYIO (POPMYJTy 3aBUCUMOCTH PacCTOSTHUS
J0 KOCMHYECKOTO O0bEKTa OT BEJIMUMHBI «KPACHOTO» CMellle-
HUSl U HIMPOKO MOJIb3YeTCsl 3TOM (POPMYJION ISl ONpelesieHUs
pPacCTOSIHMI 10 BHOBb OTKpbIBa€MbIX 3Be3[] U rajaktuk. Ilpm
9TOM HAayKa BOBCe He 3aJyMbIBaeTcs, 4To0 (hakT «Kpac-
HOI'0» CMEIIeHUs CIEeKTPa yJaJeHHbIX KOCMHUYEeCKUX HC-
TOYHHKOB, IPOTUBOPEYHT 3aKOHY COXPAaHEHMsI SHEPIHuu .
Kak pa3 3TOT ycTaHOBJIEHHBIN HAYYHBIY (PaKT MOJIHOCTBIO OIPO-



Bepraer OOIIEeBCEJICHCKMI 3aKOoH coxpaHeHus sHepruu. IloJry-
yaeTcsl, YTo Jake (POTOHBI CBETOBOr0 CIEKTpa U3Jayuye-
HHsI, YTOOBI PEOJ0JIETH OTPOMHBIE PACCTOSAHHS, TPATAT
CcOOCTBEHHYIO SHEPIUI0, U CTAHOBATCS MeHee SHEePruvHbI-
MU, 4Ye€M OHHM ObLIM B MOMEHT, KOI/ia ObLIM HCIYIIeHbI H3
JIaJIbHEr0 KOCMHY€eCKOro NCTOYHMKA. BOT ¢ Takumu mpuH-
UNUATBHBIMY IPOTUBOPEUYUSMHU U KHUBET COBPEMEHHAas HayKa.
A pasBe B peaJIbHOCTH €CTh XOTh KaKkue-I100 HeOeCHbIe 0ObEeK-
ThI, KOTOpBIE OBl BEYHO JIBUTAJIUCH 110 HeOeCHbIM cpepam, a TeM
Oosiee, IO TPAGKTOPUSIM, PUOIMKESHHBIM K TIPSIMBIM JIMHUSAM, U
HE TPaTUIN BHYTPEHHIOI SHEPruio?

JiobGas 3Be3na, kak u Haile CoiHIE, €KEeCeKyHIHO Tepe-
BOJIUT MWIJIHMOHBI TOHH COOCTBEHHOM MAacChl B JIYYEBYIO SHEp-
TUI0, YTOOBI HE TOJBKO CBETHTh, HO ¥ MPOJIBUTATHCS O OPOU-
te. U 3T0T nmpotiecc uctpedneHust COOCTBEHHON MAacChl MPOJOI-
’KaeTcsl HeMpephIBHO, BO BCE BPEMEHA CYIIECTBOBAHUS TOU WU
WHOM 3BE3/Ibl WJIM 3BE3/IHOM CUCTEMBI. A pa3Be JJIsI BHIBOJA MC-
KYCCTBEHHOTO CITyTHHKA HAa «CTAllMOHAPHYIO» OpOUTY HE Tpa-
TUTCs OTPOMHAs SHEPrusl pakeTHoro Torumea? Ho BaxHO moj-
YEpKHYTh, UTO, TOJYYMB OT PAKEThl UMITYJIbC MEPBOUM KOCMMU-
YEeCKOW CKOPOCTH, UCKYCCTBEHHBIN CITyTHUK OOSI3aTEbHO CaM,
6e3 IMOMOIIN YeIOBeKa, MepeiieT OT epBOHAYATILHON TPAeKTO-
pUM MPSMOJIMHEMHOTO IBUXKEHUSI Ha KPUBOJIMHENHYIO TPAEKTO-
pHIO cxofsieics cnupand. Besikimii HCKYyCCTBEHHBIH CIyT-
HUK 3eMJll, eCJii B HeM HeT [ONOJHUTEJbHOH dHEpPro-
YCTAHOBKH, He JBHKETCS MO0 TaK Ha3bIBaeMOIl «CTalmo-



HapHOoI1» opoOuTe. Kaxaplii ero HOBBIN BUTOK, 110 3aKOHY YUCIIA
«[1n», Ha KaKKe-TO MUJLTUMETPBI WA CAHTUMETPbI HUXKE MTPE/Ibl-
aymiero. [Iputom 3a cueT Toro, Yto OECKOHEUHBIN psiJ] YMce] Mo-
ciie 3anAToi B uucie «[1u» uMeroT pazHble BEJIMYKMHBL, TO U (pU-
3UYEeCKHe OTCTOSTHUSL OMHOUM CIUpaJid OT OPYroul cripaiu Oy-
[y pa3Hble U COOTBETCTBOBATh OJHOMY M3 umcel yucia «lIu».
Hayka gaBHO paccuuTasia M UCHONB3YyeT Ha MPAKTUKE HE TOJb-
KO MEPBYI0 KOCMUYECKYI0 CKOPOCTb, HO M CKOPOCTU 0oJiee BbiC-
HIMX MOPSIIKOB ISl CO3JaHUsI UICKYCCTBEHHBIX CITYTHUKOB JIyHBI
v ConHia. 3aTpaTB OrPOMHYIO SHEPIUI0, MOKHO CO3JaTh U
UCKYCCTBEHHBIN cryTHUK Hamen ['amaktuku. OfHAaKO YeM BbI-
111e JI0JKHA ObITh pacyeTHasi HavyajibHasi CKOPOCTh UCKYCCTBEH-
HOI'0 KOCMHYECKOIrO OOBEKTA, TEM B OOJIBIIIEN CTEIIEHH HA TAKON
MCKYCCTBEHHBII OOBEKT OYIyT BO3/IEHCTBOBATH HEJIMHEWHBIE CH-
JIbl TPABUTAIIUU, U3BECTHBIE U3 TEOPUU OTHOCUTENbHOCTH. Ecin
OBl 51 TIMIcasT He padoTy IS IIUPOKOTo Kpyra YnTaresiei, a Hayd-
HYIO AMCCEPTALIMIO, TO C MOMOIIbI0 SKCIEPUMEHTATIBHBIX U TEO-
perudeckux hopMyJ1 TEOPUN OTHOCUTESIBHOCTH JIETKO OBl IOKa-
3aJ1, YTO «€CJU Mbl BJIO?KMM B MEPBOHAYAJIbHBIH UMITYJIbC
CKOPOCTH MCKYCCTBEHHOT0 KOCMHYECKOT0 00beKTa BCIO
BHYTPEHHIOI0 SHEPruy Macchl 3¢MHOI0 apa, TO M TOraa
HAIl KOCMUYeCKHil 00beKT He MOKET BbIIITH 32 TPaHUIIbI
Hame FanakTukm».

Ho Hukakux auccepranuii s mucatb He cOOMpPAIOCh, a ITOT
BBIBOJI OCHOBBIBA€TCSI HA TOM, YTO CAMU T'aJIAKTUKU MPEKPATUIN
CBO€ pacCIIMpEeHNe U BPEMEHHO HaXOASATCS B CTAIIMOHAPHOM CO-



crostHUM. HekoTopbie U3 HUX yKe Mepeluid K CTaJuu CIUSHUS
C JpPYIrMMHU COCEHUMHU TraJIaKTUKaMU M MOCJIE1yIOIIEero rpaBrUTa-
LMOHHOIO CxkaTusi. YTO 3acTaBisieT MaTepuaibHOE TeJo C JIo-
ObIM MEepPBOHAYAILHBIM KUHETUYECKUM UMITYJILCOM, UCKPUBJISITh
CBOIO TPAEKTOPUIO ¥ TIEPEXOIUTh Ha KPYTOBYIO OPOUTY CITUPATTh-
HOro cxoxaeHus1? Hayka ormmoO04HO cuuTaer, 4to MpuIrHa Kpo-
€TCsl TOJIbKO B TOM, UTO BCSI KWHETUYECKast SHEPrUsl IEPBUYHOTO
UMITYJIbCa MEPEXOAUT B MOTEHIIMAIBHYIO SHEPTHIO, a CITUPAJIbHOE
CXOXJeHue 00yCIIOBJIEHO noTepsiMu Hepruu Ha TpeHue. Ilons-
THE «TPeHHs» BO MHOT'OM SIBJISIETCSI NIOCTYJIATOM CaM000-
MaHa WIH caMoo00oJbIIeHus HaykH . VcTiHa 3akimovaercs
B TOM, 4TO JII00Oe MpeoOpa3oBaHUe SHEPTUM U3 OTHOTO BUjA
B JIPyrod BUJ HEM30EKHO MPUBOIUT K HEOOPATUMOMY MaJloMy
pacxofy cyMMapHOW 3Hepruu. M B 3TUX mporeccax orpoMHoe
3HaueHue npuodperaer napamerp BpemeHu. He Toabko B3a-
HMHbIE TIPeoOpa3oBaHNsI 0JTHOT0 BH/IAa SHEPTUH B PYroi
BH/l, HO IIABHBIM 00Pa30M caMo BCeJIeHCKOe BpeMsl sIB-
JisieTcsl IJIABHBIM HCTPeOuTe/IeM SHePrui MaTe puaJIbHbIX
TeJ1. JII000¥ MCKYCCTBEHHBIN CITyTHUK 3eMJIH, Ha KaKylo Obl MbI
€ro KOCMHYECKYI0 BBICOTY aOCOJIOTHOTO BaKyyMmMa He 3aryCTH-
7, 6e3 SHePreTUYecKol MOAMUTKY Yepe3 orpeaeieHHOE BpeMs
00s13aTeNIbHO yraieT Ha 3emumio. M mpudnHa 3TOro CBOMCTBA HE B
TOM, YTO UCKYCCTBEHHBII CITyTHUK UCIIBITHIBAET «TPEHKE» BaKy-
yMa, a B TOM, YTO €r0 KUHETHYEeCKasl ¥ MOTeHIIMaIbHAsI SHEPrusi
HEoOpaTUMO YMEHBITIAIOTCSI CO BpEMEHEM.

B TO ke Bpems MO 3aKOHaM TEOPUM OTHOCHTEIBHOCTH Mac-



ca moOOro MaTepuaIbHOTO Tejla HEeJIMHEWHO 3aBUCUT OT CKOPO-
ctu. Macca ObICTPOJIETSIIEro MaTeprUaIbHOTO TeJla HapacTaeT o
OECKOHEYHOU FKCITIOHEHTE. YTO 3TO 3HAYNUT? DTO 3HAYMUT, YTO €C-
71 Mbl B OnmkHeM oT CoJTHIIa KOCMOCE UJIH B IDYTOM MecCTe Ha-
el ['anakTiky B30pBeM TepMosiiepHyto O0MOy, TO MaTepHrab-
HbIe OCKOJIKU SIZIGPHOTO JIeNIeHus], Oarogapsi OrpOMHON CKOPO-
CTU, IPUOOPETYT HEMPOMOPIIMOHAILHO OoJbIIyI0 Maccy. Pazie-
TasiCh, OHM HAYHYT B3aMMOJIENICTBOBATh HE TOJIBKO C IOJIEM I'pa-
BuTaliui COJHEYHOUN CHUCTEMBbl, HO U C MOJIEM IpaBUTAIIUM Ha-
er [anakTiky. D10 B3anMOoIeNCTBHE 00S3aTEBHO BBIBEIET UX
Ha KaKyl0-HUOY/Ib HECTAIIMOHAPHYIO BHYTPUTAJIAKTUYECKYIO Op-
outy, 060 Mo 00KeCTBEHHOMY 3aKOHY, HHKaKoMYy (hu3Hu-
YeCKOMY TeJy, MMeIomeMy IepBOHAYAJIbHYI0 MeXaHuye-
CKYI0 MacCCy, HeBO3MOKHO BbIPBAaThCs He TOJbKO U3 Ipe-
nesoB BeeneHHnoii, HO 1 U3 npeaeoB Hamen I'aJakTHKM.
[IycTb unTaTenm caMu MOAYMAIOT HAJl STUM IE€YaJbHbIM BBIBO-
oM. Hy, a Bce-Taku, ecTb Jiu MaTepralibHasl CYyLTHOCTb, KOTOpAst
MOJET BBIPBATHCA 3a npeaesbl Hawen [anaktukn? KoneuHo xe,
€CTb, ¥ 9TOH CYITHOCTBIO SIBJISIETCS JTydyeBast (POTOHHAS SHEPTHSL.
Ho TosbKO Ha/l0 MOHUMATh, YTO B KaKyl0 Obl CTOPOHY OT Hallei
ConHeuHOW CUCTEMBI Mbl HE BBICTPEJIIIN, HATPUMED, MOIIHBIM
JIy9OM W3 JIA3EPHOMU ITYIIKH, TOT JIyd HEN30€KHO OTKJIOHUTCS OT
NPSIMOJTMHEHOTO TIYTH, ¥ PAHO WJIM TIO3[THO WJIM BEPHETCST 00-
paTHO, WM MEePENIET Ha KOJIbLEBOE BPAIllEHUE BOKPYT 3aMKHY-
TOTO MIPOCTPAHCTBA Halllel BceneHHOM.



4. OTKJI0HEeHNE KaK INIAaBHBLIN
NPUHIIAII CAMOPeryJIupoBaHNA
U CTA0OMIN3AIIH He0eCHBIX TeJl

Eciu roBoputh 06 0011emM MpUHITUIE yIIPaBIeHHs], KOTOPBIH
IPUCYIIL KakK ISl YeJI0BEUECKOro cOoOIEeCTBa, TaK U AJIsl MaTe-
PUAIBHBIX TEJ, TO MOXKHO OTMETUTb, YTO YIPABJIATh U PETYJIM-
pOBaTh MOXHO TOJIBKO TOW CYHIHOCTBIO, KOTOpasi HEMPEPHIBHO
MEHSETCS1 M OTKJIOHSETCS] OT KaKMX-TO 33/1aHHbIX WM UJeaslb-
HbIX MapameTpoB. OcTaBuM O6e3 pacCMOTPEHUS BOITPOCHI YIIPaB-
JIEHU 1 YeJIOBEeYECKUM COOOIIECTBOM U 0OpaTHMCS K MaTepHalib-
Homy Mupy. Co3naBasi Kakoe-HUOYb YCTPOWCTBO aBTOMATHYe-
CKOTI'0 YIIPaBJIeHU S, YEJIOBEK-KOHCTPYKTOP IIPEXk /e BCErO peasu-
3yeT B HEM CBOW 3aMbICell, ONUPAsICh HA IOCTHKEHU I HAYKH, Ma-
TEMaTUYECKUH aIIapar, a TAKKEe Ha CKOPOCTb U3MEHEHMS Pery-
JMPYEMBIX [TApPaMETPOB U JOMYCTUMYIO BEJIMUMHY UX OTKJIOHE-
Hul. Eciim mapamMeTpbl CHCTEMBbI CaMOIIPOU3BOJIBLHO HE OT-
KJIOHSIIOTCS1, ! He H3MEHSI0TCSI BO BpeMeHH, TO M C031aTh
aBTOMAaTHYeCKO€e YCTPOMCTBO PeryjupoBaHusi TAaKOH CH-
cTeMbl HEBO3MOKHO. Tak BpeMs M cujia, oOpaTHasi CBs3b, a
TaKkK€ 3aJI0’KEHHBIM BHYTPb CHCTEMbI MH(POPMALIMOHHBIA aJIro-
PUTM, CTAHOBSITCSI 00513aTEJIbHBIMU YYaCTHUKAMHU BCETO MHOKE-
CTBA PyKOTBOPHBIX CUCTEM aBTOMATUYECKOTO YIIPABJIEHUS U pe-
I'yJIUPOBAHUS.



Bo3bpmeM, HampuMep, aBTONWIOT caMoJIETa. 3alauM €My
KypC, CKOPOCTb M BBICOTY TOJIETa, & TAK)KE BPEMsI, B TEUEHUE KO-
TOPOTO aBTOMWIOT JAOJIKEH BbIJEPKUBAThH 33JJaHHBIE TTApaMETPhI
nosieta. C yero aBTONWJIOT HauUMHaeT cBolo padoty? C orpene-
JICHHOM 3aJlaHHOM YacToTou ((pakTop BpeMeHu!) aBTOMUIIOT TMO-
OUEepeJHO CPABHUBAET TEKYIIME MapaMeTPbl BHICOTHI, CKOPOCTH
Y Kypca, C BBEICHHBIMH B HETO «HeaTbHBIMU» 00pa3liaMu 3TUX
napameTpoB. PeasibHble napaMeTpbl BBICOThI, CKOPOCTH U Kypca,
M0 MaTeMaTUYECKOMY CBOMCTBY (DPU3UKU MPOLIECCOB MATEPUATTb-
HOTO MUpa, HUKOTA He OYAyT COBMAATh C «UICATbHBIMU» 00-
pasiiamu. Ho moka OTKJIOHEHUsI OT «HJeayia» He3HAUYUTEIIbHBI,
ABTONWIOT HE MPUMEHSIET CHJIOBOIO BO3JEUCTBUS HA PYJIM Ca-
MOJIeTa, a TOJIbKO aHaIu3upyeT cutyanuio. Kak Tonbko oguH u3
napaMeTpoB WM BCE Cpasy, MPEBBICAT 3aJ0KEHHbIE B ABTOIU-
JIOT TIpeeJibl IOMYCTUMBIX OTKJIOHEHHI, TO CHJIOBOE BO3/1el-
CTBHE HA PYJH YIPaBJeHHs CAMOJIeTOM, He CTa0HIN3UpY-
0T 3aJJaHHbIe MapaMeTPhl BICOThI, CKOPOCTH H Kypca, a
¢ 3a/IaHHBIM YCKOPEeHHEM MEHSIIOT 3HAK OTKJOHEHUs UX
peajibHbIX BeJMYMH HA MPOTHUBOMOJIOKHBINA. /Ipyroro ne
JaHo. Ecnu camoner yKJIOHsUICS BIPaBO OT 3a[JaHHOTO Kypca,
TO OH CJIETKa «IOJIBEPHET» BJIEBO U Y€pe3 KaKoe-TO BpeMsI IJ1aB-
HO «IPOCKOYMT» 33JaHHBI KypC Y HAUHET JIEBOE YKJIOHEHUE OT
Kypca. TouyHO Tak ke WAYIIMA Ha aBTOIUJIOTe CaMOJIeT Hempe-
PBIBHO «TYJISIET» MO 33JaHHOU BBICOTE M CKOPOCTHU TosieTa. py-
roro cnoco0a HeOTKJIOHSIEMOTO aBTOMATUYECKOTO YITPABJICHUS B
peasbHOM (hU3MIECKOM MHpE HeT U ObITh He MoxkeT. bosee co-



BEPIIICHHBIE CUCTEMbI YIIPABJIEHUs, HAPUMEp, TaKue, KaKUMU
3aHMMAETCS] MO TOBApUII] IO BOEHHOMY YUMJIMIILY, @ HbIHE MPO-
(peccop u goktop TexHuvyeckux Hayk MoxaeB Anekcanap Cep-
reeBuY, (OH 3aHMMAaETCs TEOpUel U MPAKTUKON CO3[IaHUS «KO-
HEUYHBIX aBTOMATOB» ), MOTYT OBITh OOJIee «IyTKUMU» U oOecIe-
YMBATh MEHBIIIME OTKJIOHEHUS OT 3aJaHHbIX BequurH. Ho npu-
pony-To He oOMaHelb! PyHJaMeHTaJIbHOH 0CHOBOI BCAKO-
ro pa3yMHOro YIpaBJieHUsl ABJSIOTCS PUTMHYECKHE W3-
MeHEeHHUs NpPHPAIeHnil peajbHbIX IApaMeTPoOB € IUII0Ca
HA MHHYC H 00paTHO.

KoHneuHo ke, 000¥ MCKYCCTBEHHbI aBTOMATUIECKUI pery-
JIITOP HE TOJIBKO 00JIa/IaeT BHYTPEHHUM MH(OPMAIIMOHHBIM aJI-
TOPUTMOM TIOBEJICHUSI B TOM WM MHOW CUTYallUH, HO U CHJIO-
BBIM MEXaHM3MOM, KOTOPBI TPATUT SHEPIUi0, YTOOBI BHIPAOO-
TaTh BEKTOP CHJIOBOro Bo3jeicTBUsA. Cuiia MOpOXAAeT yCKope-
HUe, TI03TOMY BCe TPH 3a/IaHHBIX MapaMeTpa BhICOThI, CKOPOCTU
U Kypca caMmoJjieTa B peajibHOM ToJieTe OyayT MpeCTaBIsiTh CO-
00i1 He MpsIMble JIMHUY, & HETPaBUJIbHbIE CUHYCOUABL. MOXHO
paccMaTpuBaTh aBTOMATUYECKYI0 CHCTeMY YIpaBJIeHMs 3alaH-
HOUM MOIIHOCTBIO MPOMBIIIJIEHHOTO aTOMHOTO PEaKTOpa MU CH-
CTEMY «aBTOKpPYyM3a» COBpeMeHHOro aBToMoomiss. Ho Besze 3a-
JIOXEH OIUH U TOT € MPUHLMIT: UH(POPMAMOHHBINA aJITOPUTM
TOTO WJIM MHOTO YPOBHSI COBEPIIEHCTBA aHAJIM3UPYET TEKyllee
3HaueHMe MapameTpa yrpaBleHus U, TPUMEHSIs CUJIOBON Mexa-
HU3M, 3aCTaBJISIET €r0 YCKOPEHHO MEHSIThCS B TY WIH JPYTylo
CTOPOHY OT 33JJaHHOTO 3HaueHUus. OT ITUX PYKOTBOPHBIX aBTO-



MaTHYECKUX YCTPOMCTB MepereM K PaCCMOTPEHUIO TBUKEHUS
HeOecHbIX Tesl. B mkosne Hac yunid, 4yTo HeOecHbIe Tena sIBIs-
I0TCSI MTHEPIMATIbHBIMU TeJIaMHU, KOTOPbIE MOAYMHSIOTCS 3aKOHY
BCEMHPHOTO TAroTeHHs1. Kak Moria oqHOBEKTOpHAasI CHJIa IPUTSI-
JKEHUS1, KOTOpasi YCKOPEHHO MPUTSATUBAET HeOECHBIE Tella APYT K
APYTy, TIOPOAUTD MPOCTPAHCTBEHHO OrpoMHYI0 Hamry ['amakTu-
Ky 1 COJHEUHYIO CUCTEMY, OCTaeTCsl Hepa3ralaHHOM TaitHOM.
Takoii ke TaliHOW OCTaeTcsi M BOIIPOC O TOM, Kakasi MaTepHrasib-
Hasl CYIIHOCTb IepeaeT BEKTOP CUJIbI OT OTHOTO HEOECHOTO Tea
K apyromy HeGecHomy Tey. Ho eme 0oabineil TailHOH oKa-
3aJIcsl BOMPOC 00 MHEPIUATHLHOCTH 3Be3/HO-IJIAHETHBIX
U rajJaKkTHYecKnX cucreM. Ham B 1IKo/e BHYIIWIN JIOKHYIO
MBICJTb, YTO, HarpumMep, Hu camo CoHile, HY 11aHeTsl CoTHeu-
HOH CHCTEMBI, HaXO/ISICh B HENIPEPHIBHOM JBHKEHUN B KOCMHYE-
CKOM NPOCTpaHCTBE BCesleHHOM, He TpaTAT HUKAKOM SHEPIuu 1
HE MMPOU3BOJIST HUKAKOIN padoTHlI.

B 1mikosbHBIE TOIBI ST MOTYATIMBO MPHHSUT K CBEJICHUIO 3Ty a0-
CYPZIHYIO TEOPHIO JIKH Y JIYyKaBCTBA, MOTYYMI TPOUKY TI0 aCTpo-
HOMUM, 3a c1a0oe 3HaHWE HBIOTOHOBA 3aKOHA BCEMHUPHOIO TsI-
TOTEHUs M HAJIONTO 3a0bUT 00 3TON Tpodieme. OOyueHue B BO-
€HHOM YUWJIHIIE, a 3aTeM CIIy)k0a Ha aTOMHBIX TIOIBOIHBIX pa-
keroHocax CeBepHoro (iota He AaBajia BO3MOKHOCTU OIJIsI-
HYTbCS Ha3a/l ¥ IOCMOTPETh, YeMY ke HAC YUuJIa IKOIbHas (u-
3MKa M acTpoHOMUS. MHepIUanbHOCTh MPEeArosaraeT MoCTOSIH-
CTBO BCEX MEXaHMUYECKUX MapaMeTpOB HEOECHBIX TeJ, IOTOMY S
VCKPEHHE IoJ1araj, 4To, HalpuMep, CyTOYHasi CKOPOCTb Bpallie-



HUS 3¢MHOTO IIapa CTOIETUSMU HE MEHSIETCS, ¥ JIUIIh HE3HAYM-
TEJIbHO YMEHBIIIAeTCS OT BPEMEHH, MTOJOOHO TOMY, KaK MaaeT co
BPEMEHEM CKOPOCTb BPAIIEHUs] BOJIYKA WM TMpOcKora. TouHO
TaK ke 51 CYUUTAT HEU3MEHHOU U CKOPOCTb TOJJOBOTO TiepeMeltie-
HUS TUIAHETH 3eMlsl, Kak U Apyrux ruiaHeT COoNHEeYHON cucTe-
Mbl, BOKPYT CosHila. Yiis 1o BBICIIYTE JIET B OTCTaBKY C BOCHHOM
CITy)KOBI, Y MEHSI TIOSIBUJIOCh BpEeMsi, UYTOOBI BEPHYTHCH K MPO-
OnemaM HeOeCHON MeXaHUKU. TyT-To 1 U OOHAPYKWJ, UYTO BCe
MeXaHN4YeCKHe mapaMeTpbl HeOeCHBIX TeJ He CTaOMJIbHBI
BO BpeMeHH, a HeNMPePbIBHO MEHSIOTCS, YCKOPEHHO BO3-
pacTasi 1 YCKOPeHHO CHUKAsICh, U JIMIIb UX YCpeHEeHHbIe
napaMeTpsl SIBJSIIOTCSI CTAaOMJIbHBIMI BO BpeMeHH. B mpo-
CTOI MHEPIUAJILHOW cucTeMe, 0e3 pa3yMHOTr0 IPUMEHEHHUS T10-
JIOXKUTEJILHOTO ¥ OTPUIIATEILHOTO CUJIOBOTO BO3JICUCTBU S, TAKOE
ToBeJieHre HEOECHBIX TeJl, POCTO HEBO3MOKHO MPEACTABUTh.
Ho Benp HenmpepblBHOE CUHYCOUIATbHOE U3MEHEHHE BBIXOJI-
HBIX NIAPAMETPOB SIBJISIETCS OCHOBOM BCEX MHTEJUIEKTYaIbHO YM-
HBIX U MPOABUHYTHIX COBPEMEHHBIX IIU(PPOBBIX CCTEM aBTOMa-
TUYECKOTO YITPaBJIEHH S, CO3JAHHBIX C MMOMOIIIBIO YeJIOBEUECKOTO
pasyma 1 paboTaloluxX B peajibHoM Maciitabe Bpemenu. He Oyny
MPUBOJUTH MHOTO IPUMEPOB. J{0CTaTOYHO CKa3aTh, YTO MPU TO-
JOBOM nepemertieHnu Bokpyr CosHila, 3emiisi, BO BpeMsi 3MMHUX
MECSIIEB HETIPEPHIBHO YCKOPSIETCS, & BO BPeMsI JIETHUX MECSIIEB
TaK ke HenmpepbIBHO 3ameyisiercsi. CpejiHee YCKOpeHHe COCTaB-
JISIET IPUMEPHO BeMUMHY 2 MuuiuMerpa B cekyHny. Ho ecan
YUYUTHIBATHh Maccy 3eMJll, TO KAaKyl0 OTPOMHYIO0 CHJIy Ha-



J10 MPpUJIaraTh K ee MeHTPY TSKeCTH, YTOObI MoJIro/1a 3a-
MeUIAITh CKOPOCTh JBHKEHNsI HAlllel IUIAaHEeThl, a 3aTeM
¢ TAKHM 7K€ YIIOPCTBOM, MOJIT0/1a YCKOPSITh 3Ty CKOPOCTh.
Bnarogapsi 3TuM HenpepblBHBIM U3MEHEHUSIM CKOPOCTH U IPO-
UCXOIUT HE3aMETHAsI KOPPEKTUPOBKA BPEMEHU OOpallieHusI 11J1a-
HeThl 3emJist BOKpYT CosHIa TAKUM 00pPa30M, UTO THICSTUYEIICTHSI-
MU COXpaHsIETCsl CTAOMIBHOCTh 3€MHOI'0 TO/Ia, KaK IJIABHOTO Ma-
pameTpa Mpoluion u Oyayieil ucropuu BeeneHHoit 1 ucropuu
3eMHOro uesnoBevecTBa. Pa3Be Takoe aeiicTBue BO3MOKHO
0e3 pa3yMHOro NprMMeHeHHUs CHJIbI H PACcX0/1a BHYTPeHHeH
sHeprun CoJiHIIa ¥ BHYTPEeHHEH SHePruu mjiaHeTnl 3em-
as?

[Ipu 3TOM B TeyeHUE rojia MEHSIETCS U PaCcCTOSHUE MEkKAY
3emuied u CosHIIEM, HO HE C IEPUOJOM B OUH I'0fl, a C MOJIYTOJ0-
BBIM TIepHOIOM. DTO 00ycIIoBIeHO TeM, uTo COJTHIIe HAXOOUTCS
B O/IHOM U3 IIEHTPOB JUIMITUYECKON OpOUTHI 3eMIIH, U TIOTOMY
nojiroja paccrosinue Mexay 3emuieil 1 CoHIIEM MPAKTUYECKU
He MeHsieTcsl. 3aTO B Ipyroe MoJayrofue 3TO pacCTOsHUE ycCrie-
BaeT YBEJIMUUTHCS JO MAKCUMYyMa Y CHOBA MPUITU B «<HOPMAJIb-
Hoe» coctostHue. Uto nonyyvaercsa? [lomyyaercs, yTo Ha HUKHEN
YacTu 3JUIMIIca B JieTHUe Mecsibl CosHIIe UCKYCCTBEHHO 3aMel-
JISIET CKOPOCTh IBUKEHUSI 3eMJIM U HAKATUIMBAET B HEH JTyYEeBYIO
9HEPruio, YTOObl B 3UMHUE MECSIIbI, YCKOPEHHO «BBICTPEIUTH»
ee, Kak mpally U3 JiyKa, U TIOCTaBUTh BIiepean celsi Mo Kypcy
coOCTBeHHOU opOuTHL. UeM ke oTiInyaeTcst HebecHast Mexa-
HHUKA JABM:KeHHs niiaHeT CoJIHeUYHOl CHCTEMBbI OT COBpe-



MEHHBIX CHCT€M aBTOMAaTH4Y€CKOIro yNpaBJeHHs], CO3/1aH-
HBIX € MOMOIIbLIO YeJIOBEYeCKOro pa3ymMa H HCHOJb3YI0-
IHUX CJOKHble HH(POPMALHOHHbIE AJTOPUTMBI JJIsl pac-
yeTa BeJMYHUHBbI U 3HAKA CHJIOBOTO BO3/1€HCTBUS Ha Na-
pamMeTtp ynpasjeHusi? Takux OTIMUUI HATU HEBO3MOXKHO, 32
VICKJTIOYEHHEM TOTO, YTO YEJIOBEK CTAPAETCS MOBBICUTD KO3 pu-
IIMEHT TIOJIE3HOTO JISUCTBUS JTIOOBIX SHEPrOCHCTEM, B TOM UHC-
Jie ¥ CUCTEM aBTOMATUYECKOro yripapjieHus. YenoBek Oopercs
3a 3HeprocOepekeHre 1 SIKOHOMUIECKYIO 3(P(EKTUBHOCTH CBO-
UX YCTPOIICTB, a Bor crapaercs, moKa KMBO TeJIeCHOE YesloBeve-
CTBO, MAaKCMMaJIbHO UCTpaTh Hepruio Becenennoit, ConHeuHon
CHCTEMBI U BCEX ee IIaHeT. Ml He MpocTo UCTpaTuTh U MpeBpa-
TUTb 3Ty SHEPTUIO B TEIUIOTY, KaK AyMalOT HEKOTOPBIE YUEHBIE, a
MIPEBPATUTD €€ B «JIyX KU3HU», B TOM UHUCJIe ¥ B CATAHMHCKO-0e-
COBCKHE JIyXH, U100 Kak 0e3 «Iayxa KU3HW», TaK U O0e3 caTaHWH-
CKO-0€COBCKHX IyXOB HM3Hb COBPEMEHHOT'O TEJIECHOTO YesIOBe-
yectBa HeBO3MOxHa. Tak 4ro, CojiHIIe CBETHT He TOJbKO
JUISI TOTO, YTOOBI JIOASIM U MUPY *KUBOI NPUPObI ObLIO
«TeI0» Ha 3emue. JToi ke JydeBonl 3Hepruein CouH-
1le MIOMOTaeT MJIaHeTaM BhIPadaThIBaTh pa3HOHANPABJIEH-
Hbl€ BEKTOpa CHJI, VIS aBTOMATHY€CKOr0 yAep:KaHusA na-
pameTpoB Co/tHeYHO CHCTEeMBbI B 3a/IaHHBIX Npejeaax u
oOecreyeHus1 HX CTAOMILHOCTH, HA 3aJJaHHBINA, HO HEeH3-
BECTHBII I0Ka 3¢eMHOMY 4YeJIOBe4eCTBY IePUO/I BpeMeHH.

YueHbie MOTyT OOBUHUTH MEHsI, UTO, TOBOPSI O HETpephIB-
HOM ¥ HeOOpaTHMOM BHYTpeHHeM pacxoze sHeprurt ColmHeuHOM



CHUCTEMBI, 51 COBEPIIEHHO 3a0bIBaI0 O (PYyH/IAMEHTAJIbHOM 3aKO-
HE coxpaHeHus sHepruu. Jla, 3Hawo s 3101 3akoH! U 3Hat, 4tO
NOTEHIMAJIbHASL SHEPrusl MO TPEM 3aKOHaM MexaHuku HpioToHa
JOJIKHA CO CTONPOLIEHTHBIM BBIXO/IOM IepepadaTbiBaThCs B KU-
HETUYECKYIO SHEPIUIO ABUKEHUS WM BPAILEHHUs], a 3aTEM CHOBA
NePEeXOTh B MOTEHIMAIBbHYIO SHepriio. YtoOsl pazoOparscs,
NPUILIOCh U3YYUTh U TEOPUIO TMPOCKOIOB, U MEXaHUKY MHEp-
IMOHHBIX cucteM. Ho Beb BeUHBIN JBUraresi» HeBo3moxkeH! 1
3TOT (PpaKT yCTaHOBHJIA camMa HayKa, MOTOMY 4YTO IIPH JIIOOOM,
Jaxe OIHOKPATHOM, MPeoOpa30BaHUM OHOTO BW/A SHEPTUH B
ApYrod BWJ, 4acTb SHepruv OE3BO3BPATHO TepseTcs. JTO He
NPECJOBYTAsA JOKD 0 KAKOM-TO MH(PHYECKOM «TPEeHHI»,
a BCEJICHCKHI 3aKOH, /I peajJu3anuu KOTOporo coTBo-
peHa BceJsieHHasi. A BOT UCTpaueHHAasl SHEPIUs U SBJISIETCS AY-
XOBHO MUILEH /151 3eMHOTO YeJloBeYecTBa. DTa TeMa Hercuep-
naemMa, Kak Heucuepnaema u cama Bcenennasa. Ho Ham xe Ha-
10 JBUTaThCs AANIbIIE K PACCMOTPEHHIO BOIpoca 00 SHEpreTuke
BcenenHon, nostomy nepenieM K CleayoneMy NosICHUTEIBHO-
My BOIPOCY, O CYIIIHOCTH CaMOIl MaTepHH.



I'nraBa III. O01me npuHIMIIBI,
WJIH IPUPOJa MaTepHu

1. HepasraganHoble TallHbI MaTepPHUHA

Bo-niepBbIx, Mo Matepreit Hajio MOHUMATh TaKylo CYIIIHOCTb,
KOTOpasi yMeeT 3aKperuIsATh Ha ceOe U JJUTESIbHO XpaHUTh BCe
BUbI U3BECTHBIX dHepruil. OCTaBUM IMOKa B CTOPOHE BOIPOC:
Ha YeM 3aKpeIisieTcss SHeprusi, 4YToObl MPOSIBUTCSA KakK
marepusi? B oOmem Buje, 6ajlaHC «paBHOLIEHHOCTU» SHEPTHU
Y MaTepuH orpeaensercss (pOPMYJION, UTO SHEPrusl MaTepraib-
HOT'O TeJla paBHA ero Macce, MOMHOXKEHHON Ha KBaJpaT CKOPO-
CTH CBeTa, KoTopas npudmmsutensHo paBHa 300 000 kumomer-
poB B cekyHay. [Ipyrumu cjoBamMu, Kaxk/iblil rpaMM Belle-
CTBa, HE3aBHCHMO OT €ro XHMHYecKOro cocrama, ¢puzmu-
YeCKHX CBOHCTB, IVIOTHOCTH, Pa3MepPOB U BCEro MHOKe-
cTBa APYrux (pu3nKo-XMMUYECKHX MapaMeTpPoB, COjep-
J)KHT B cefe CTPOro onpesejeHHOe KOJMIEeCTBO BHYTPEH-
Hell YHEPruu, NPONoOPIHOHAJLHOE eJUHCTBEHHOMY Mapa-
MeTpy, KOTOpPbIil HAyKa Ha3biBaeT Maccoi . [leiicTBuTeb-
HO, TIPU TEPMOSIIEPHBIX PEAKIIUSIX, ATOMHBIE siipa BOIOPOAA WIIH
MIPOTOHBI CIUBAIOTCS B OJHO aTOMHOE SIAPO XUMHUYECKOro 3Je-
MEHTA «TeJIUs», aTOMHBI BEC KOTOPOTO MEHBIIIe CYMMbI aTOM-



HBIX BECOB COCTABJISIIOIIMX 3TO HOBOE ATOMHOE SI/IPO, IPOTOHOB.
Hayka ckpyrmyne3Ho noacuuraia, 4To KOJIMYECTBO BbIIEISIEMON
IpY TEPMOSIIEPHBIX MPOIIECCAX SHEPIUU HAXOAUTCS B CTPOTOM
COOTBETCTBUM C KOJIMYECTBOM YMEHBIIIEHUSI CYMMapHOW MacChl
MPOAYKTOB TEPMOSIAEPHOIO CUHTE3a. B CBSI3U C 3TUM, BCAKUMI
JOJITOBPEMEHHO CYIIECTBYIOIIANA MATEPUAJIbHBIA KBAHT B BUJIE
OT/IEJILHOTO (POTOHA, JIEKTPOHA, MPOTOHA U HEMTPOHA, a TaKxke
BCETO «CIEKTPa» aTOMHBIX 51/1€P U3BECTHBIX XMMUUECKUX COE/IU-
HEHMI, sI paCCMATPUBAIO KaK JIOJITOBPEMEHHbBIE AKKYMYJISTOPBI
SHEPruM.

OaHako BO BCSIKOM MaccooOpa3ylomieM NePpBHYHOM
MHKPOKBaHTe, KpOMe SHePrum, NponopuuoHaJIbLHOH Mac-
ce, CyIleCTBYeT U CKpPbITasi SHeprus. Yem Gomnee coBepileH-
HBIM SIBJISIETCS] MaTepUaJIbHBI MUKPOKBAHT, U YeM OOJIbIlIe OH
NpuOIMKeH K ToNeBbIM (hopMaM MaTepuu, TeM OOJIbllle B HEM
CKPBITOM SHEPrUM, KOTOPYIO HEJb351 ONPEAETUTD MO BBIIIEITPU-
B€IEHHOW (hOpMYyJie MPOMOPIUOHATIBHON 3aBUCUMOCTH MaccChl U
SHepruu. B To ke Bpems 3Ta CKpbITasi SHEPrus SABISETCS XpaHU-
JIMILIEM HEONPEETIEHHOIO MHOXKECTBA MH(OPMALIMOHHBIX (haii-
JIOB, KOTOpbIE YIPABJISIOT TEPMOAMHAMUYECKUMU, MEXaHUYe-
CKHMMH, 3JI€KTPOMArHUTHBIMU, (PU3UUECKUMU U XUMUUYECKUMU
B3aMMOJIEHCTBUSIMA MUKPOKBAHTOB Ha YPOBHE aTOMHBIX S/IED,
aTOMOB U MOJIEKYJI XUMUYECKUX JIEMEHTOB U MX COCAUHEHUH.
YrtoObl MoKazaTh 3TO CBOWCTBO, MPUBEIEM MPUMEP C MEKTPO-
HoM. Pa3HooOpasHble nH(popMarMoHHbIe (DYHKIIMU 3JIEKTPOHA
HE HaJo JAoKa3biBaTh. [loBeAeHME aTOMHBIX s/Iep MPU TEPMOIM-



HAMUYECKHX M IEKTPOMArHUTHBIX MPOIECCcax, BCSI CTPYKTypa
aTOMOB M MOJIEKYJ] XUMUYECKHUX IEMEHTOB, BCE MX CBOICTBA
Y B3aUMOJICVCTBU S, KOTOPHIMU 3aHMMAETCsl KBaHTOBas (pU3MKa,
TaK K€ Kak M Bce pa3HOOOpa3une XMMUYECKMX HayK OCHOBAHO
Ha U3yYEHUU «yMHOTO» TMoBeieHus d1ekTpoHa. He moHuMaTh,
4TO JEKTPOH 00J1a/1aeT BHYTPEHHUM KOMIILIOTEPOM, KO-
TOPBIIl YIIPaBJIsIeT €ro NoBeJeHueM B Pa3JUYHbIX CHTYya-
IHSAX, MOKeT JHIIb TOJbKO TOT YeJ0BeK, KOTOPbIil HUYe-
ro He CMbICJNT B (puzuke u xumun. CoryiacHO JaHHbIM (PyH-
JaMEHTaJIbHOW HayKH, CBOOOIHBIN SJIEKTPOH 00JIA/IaeT MACCOU
B pazmepe 0,00055 aTOMHBIX €IMHUIL MACChl, UJIM COKPAIIEHHO
(aem), ¥ MEKTPUYECKUM 3apsijIoM B pazmepe MUHYC 1,6 yMHO-

skuth Ha 1077 KYJIOH 2JIEKTPUYECKOTO 3apsAna. B cBow ouepenp,
HEUTPOH, KOTOPBII COCTOMT U3 MPOTOHA U IEKTPOHA, 00IagaeT
Maccort 1,008665 aem, a Macca YUCTOro MPOTOHA O€3 MEKTPO-
Ha cocrasiser 1,007825 aem. [lonyyaercs, 4To 371€KTPOH CBO-
UM TPUCYTCTBUEM B HEWTPOHE yBEIMYMBAET €r0 MacCcy He Ha
0, 00055 aem, a Ha 0,00084 aem. OTKyna B3sUlach pa3HUIIA B
0,00029 aem Mexay Maccoi CBOOOTHOTO JIEKTPOHA M MAcCON
TOI'O K€ JIEKTPOHA B COCTaBe HEUTPOHA?

YueHble OOBSCHSIOT, YTO TIPU 0Opa30OBaHUM HEWTPOHA TIO-
IJI0IIAeTCs elle M uMennas Maiaylo 3p@eKTUBHYI0 Maccy 4a-
cruiia HertpuHo. Ho mouyemy Toraa, mpu Oera-pacrajie HeMTpo-
HOB Ha MPOTOHBI, JIEKTPOHBI ¥ HEUTPUHO OOpa3yercsl CIUIONI-
HOW CIIEKTP M3TYUYEeHUs IEKTPOHOB, YKA3BIBAOIIUI HA UX pa3-
Hylo Hepruio? Koraa ere He ObUIO M3BECTHO O HAJIMYMU Ya-



CTHI] HEUTPUHO, Pa3MBIIILISAS O CIJIONTHOM CHEKTPE JIEKTPOHOB
npu OeTa-pacnazie HeUTpoHOB, BeJukuii reauit Huasce Bop
B 1931 roay BbICKa3aJ HAEI0 O HECOXPAHHMMOCTH SHeEP-
riuM MaTepuaJbHOro Mupa. TBoper OOPOBCKON MoJeau aTo-
Ma, ObLT a0comoTHO paB. Ho apyrue y4yeHbie BHIIBUHYIHA UJIEIO
O CYIIECTBOBAHUY HEBUAMMOM YaCTHUIIbI, KOTOPYIO IOCJE OTKPbI-
THs1 HA3BaJIM HEUTPUHO, U TEM CaMbIM HayKa OTKJIOHWJIA pa3yM-
Hylo ujaeo Huibca Bopa u npononmkuia cBoe pa3BUTHE 110 JIOK-
HOMY MyTH caMOOOMaHa O BEYHOCYIIHOCTU W HEUCTPEOMMOCTH
BCesieHCKou 3Hepruu. [Ipolio ¢ MOMeHTa 3TUX CHOPOB OKOJIO
80 neT, HO HUKAKOM SICHOCTU OTKPBITHE HEUTPUHHBIX YACTHII B
nporiecc Oera-pacnajga HEUTPOHOB ¢ 0Opa30BaHUEM CILIONITHOTO
CIEKTpa JIEKTPOHOB M BBIXOIOM HEUTPUHHBIX YaCTHII, OT ITOrO
OTKPBITHS He 100aBWIoCch. Bo-nepBbIx, Macca HEHTPUHHBIX
YacTull 0 Cero BpeMeH! He OOHapy’KeHa U He YCTAaHOB-
JeHa. Bo-BTopbix (1 3TO BecbMa Ba’KHO!), HayKa ¢ Tpy-
JIOM HAyUYlJiach PerucTPUPOBATH TOJLKO T€ HEUTPUHHbIE
YacTHIbl, KOTOPbIe «BbUICTAT» U3 aTOMHBIX si/iep NpH
PaaOaKTUBHLIX MPOIleccax, HO He 3apPerucTPUPOBAIA HI
O/IHOI HEeTPUHHOI YACTHIIbI, KOTOPbIE «IOIJIOIAKTCS»
NpPH PaJHOAKTHBHBIX MPOLECcCcax 10 Ha4YaJia MorJoneHmsl.
HenoHsTHO, B KaKOM BU/I€ CYILIECTBYIOT HEUTPUHO, KOTJIa OHU HE
JIBUKYTCSI CO CKOPOCTBIO cBeTa? HenmoHsTHO, moueMy HERTPUHO
MPUIAIOT PA3HYI0 SHEPrUI0 BbUIETAIOIIUM M3 HEUTPOHOB JIEK-
TPOHAM, €CJIM TO YACTHUIIbl TIOCTOSTHHBIX WJIM (PUKCHPOBAHHBIX
sHepruit? Ilo kpaiHen Mepe, HU OIMH YYEHBIM HE 3asBWJI, YTO



Macca HeiitpuHo paBHa 0,00029 aewm.

O napajiokce v TailHe HEUTPUHHBIX YACTHUI Mbl IOTOBOPUM B
creayonmx maBax. OTKpbIB HEUTPUHO, yYUEHbIE 3arIsIHYJIU 32
TEMHYIO CTEHY M CaMU UCITyTaiich yBUIeHHOro. Hukakoro npo-
rpecca B U3yYeHUM HEUTPUHO HET, OTOMY UTO ISl U3YYEHUS
CBOWCTB HEUTPUHHBIX YACTUIL HAJIO OTKA3aThCs OT BEPHI B HEUC-
TpeOUMOCTh SHEPTUH, & BOT TOIO aKTa HU OJIMH UCTHHHBIA Ma-
TepUAIMCT HE MOXET UCTIONHUTb.

Kak T0oJIbKO yuyeHbIil IPU3HAET, YTO SHEPrusi MaTepuu
He COXPaHsIeTCs1, a MOCTOSIHHO PAcX0yeTcsl Yyepe3 npume-
HEeHHeE CHJIbI H PAa00ThI, TAK €ro TYT 7Ke BLIOPOCAT U3 KOP-
MOPATHBHOr0 HAYYHOr0 CO00IECTBA, MOI00HO TOMY, KaK
BbIOPaCBIBAIOT «OTHIENEHIIEB» U3 TOTAJHUTAPHBIX PeJNTH-
03HBbIX ceKT. COBEpIlIEHHO OYEBUIHO, UTO TAKOE yBEJIMYEeHUE
MAacchl eKTPOHA, MOIJIONIEHHOTO HEUTPOHOM, MPOUCXOIUT 3a
CUeT Mepexojia MEKTPUUYECKOro 3apsaia MEKTPOHA B PeasbHYIO
Maccy. Hayka cunraet, 4to (DOTOHBI JTy4eBOU SHEprum He oOma-
JIAI0T MAcCO, HO OHU MIOYEMY-TO OTKJIOHSIIOTCS OT MPSIMOJTUHEH -
HOT'O IyTU BOJIM3M MAcCHUBHBIX HEOECHBIX T, a TaKXkKe OKa3bl-
BAIOT peasibHOE [IaBJieHNe Ha MaTepuasibHbIe Tesia, YTO IKCIepH-
MEHTAJILHO JIOKa3aHO PYCCKUM ydeHbM JleOeneBbiM. Bcee mipe-
CJIOBYTbIE JIeMEHTAPHbIE YACTUIIbI JICJIEHUSI aTOMHBIX sifIep, KO-
TOPBIMH TaK JTIIOOSIT ONIEpUPOBATh YUEHbIE, 3aHUMAIOIIUECS sITIEP-
HOW M KBaHTOBOH (PU3MKOM, )KUBYT KaKk MaccooOpa3yrolfe ya-
CTHUIIBI JIMIITb MaJible IO CEKYH[bI, a 3aTeM UCue3aloT U 0e3
ocTaTKa MepexofsAT B YUCTYIO SHEPrHio, B TOM YHUCIE, U TIO-



POK/1asi KECTKHUE KOPOTKOBOJHOBBIE (DOTOHHBIE KBAHTHI CIIEKTPA
PEHTTEHOBCKOTO U3JTyYeHUsI.

W3 Bcex 3THX pacCykIeHUI HANpalMBaeTcsl OAuH 0000Ima-
IOIIUH ¥ T7I00AJIbHBIN BBIBOJI, KOTOPBIH 3aKJII0OYAETCS B TOM, UTO
B MpHUPOJie He CYIeCTBYIT HUKAKHX MAJbIX MaccoooOpa-
3YIOIIUX YaCTHUIl, KOTOPbI€ MbITAIOTCS OTHICKATH B MaTe-
puM cOBpeMeHHbIe y4eHble. [TOUCK TakMX YacTUI] — 3TO MyTh
JIOKHOTO camMo00oIbITIeH!sI, U He Gosee Toro. Ho 3a cuer vero
ke, oOpa3yercsi Macca OrpOMHBIX HEOECHBIX MaKpOOOBEKTOB M
MaJIbIX MHKPOOOBEKTOB BPOJIe EKTPOHA, MPOTOHA M aTOMHBIX
sJiep XMMHUYECKUX 3JIEMEHTOB U UX coequHeHui? Kak 310 Hu
CTPaHHO MPO3BYYHT JIJIsl COBPEMEHHBIX YUEHBIX, HO Macca JIo-
00ro MaTepuajJbLHOr0 KBaHTa Hamero Mupa, Kak U Mac-
ca BCEJEHCKHX MaKpP0OOHEKTOB, B BH/l€ BCEBO3MOKHBIX
«TYMaHHOCTel», TaJJaKTHK, 3B€3/] U IJIAHETHBIX TeJ, 00-
pa3yeTcsi 3a cYeT HeNpPepPHIBHONH BHYTPEHHEH CHHXPOH-
HOIl pa0oThl BCEro MHOKECTBA MeXaHHYeCKHX MaTepHu-
AJbHBIX TeJ U PacXo0BaHNsI HA ITH IeJI Pe3ePBOB Bce-
JIEHCKOI 3Hepruu. [Ipu 3ToM 3Heprus HEMPEpPLIBHO PaCXOMy-
eTCcsl 32 CYeT BPEMEHHM M BHYTPEHHUX CIHMPaJIbHO-KOJIeOaTeNb-
HBIX YCKOPHUTEJIbHBIX MTPOLIECCOB PAa3HOTO 3HAKa, HEMPUMETHBIMU
JUTSl YYeHBIX OSCKOHEYHO MaJIbiMH BelmunHamu. [lepepadarsi-
BaeTCs Kak BHYTPEHHsISI SHEPTUsi MUKPO— U MaKPOKBAHTOB BCeE-
JIEHCKOTO TIPOCTPAHCTBA, TAK W BCE BUJIBI TIOJIEBBIX (DOPM SHED-
WU, BKJIIOYAsI 10JIe TpaBUTaIMu. M3 MeXxaHU4YeCK1X Macc BhIOpa-
CBIBAIOTCSI TOJIPKO KBAHTBI TPABUTAINH, & BCE OCTAIBHBIC TTOJIE-



Bble (POPMbI MaTepuu, IIPY B3aUMOJECUCTBUN C MEXaHUUECKUMU
MaccaMu, 3aXBaThIBAIOTCSI UX BHYTPEHHUMU CTPYKTypamH aro-
MOB U MojiekyJ1. [locie mpuHyIuTeIbHOM BHYTPEHHEW Nepepa-
O0TKH, IyTeM KoJIeOaHHM U CIIMPAJIbHOTO YCKOPEHHOTO Bpalle-
HUs1, PETUCTPUPYEMbIe HAYKOU SHEPreTUUeCKUe MOJIEBbIE CTPYK-
TYpbl, IPEBPALIAIOTCSI B HEPETUCTPUPYEMbIE HAyKOW MH(pOpMa-
IIMOHHBbIC KBAHTHI «yXa XXU3HW», KOTOPbIE U SIBJISIOTCS TyXOB-
HOU MuIIed JJIsi BCEro MHOrooOpasusi KJIETOYHBIX 3JIEMEHTOB
3eMHOM KU3HU, B TOM YHKCJIE U JJIs1 YeoBeKa. Takum crocoOom
OCYIIECTBJISIETCS BCEJIEHCKOE B3aMMOJACUCTBUE «MEPTBOM» Ma-
TepUU U KUBBIX KJIETOUHBIX 37eMeHTOB. ZKH3Hb, KaK U caM
YeJI0BEK, SABJSIIOTCS MOCJIeJHAM 3B€HOM B mepepadoTke
BCEJICHCKOIl HePruM B J[yXOBHbIH YPO:Kail TOr0 UJIHA HHO-
ro kadecrsa. [lo sron npuurHe B equHou BceeneHHou cyiie-
CTBYeT OTPOMHOE€ KOJIMYECTBO CIKUTAIOIINX COOCTBEHHYIO SHEP-
TYI0 TAJAKTUK, HO CYHIECTBYET JIMIIb OJHO, €MHOE YeIOBeYe-
CTBO, TaK Kak JJisi APYyruX BHE3EMHBIX IMBUIM3ALIHIA, TIPOCTO HE
XBaTUT JTyXOBHOW MUIIU «AyXa >KU3HW», JJIsI OKOPMJICHUS UX
MHOIUIAHETHOT'O Y€eJI0OBEYECTBA.

MHuorue pyHaaMeHTaJbHbIE MOJOKEHUS HAYKH, NPH-
HATbIE KaK aKCHOMHbBIE MIOCTYJIaThl, HE TOJbKO HEOYEeBH/I-
HbI, HO 11 HeBePOosSITHBL. Ho, Tem He MeHee, MIIJTMOHBI, 2 MOXET
ObITb, U MUJUTMAP/BI JIIOAEN HAYYHOTO COMApPYKECTBAa MPUHUMA-
I0T UX 32 OOBEKTUBHYIO OUEBUIHOCTb O€3 BCSIKOTO JJOKa3aTesb-
crBa. Bo3pmeMm, Hanipumep, NONOKEHNE, UTO BCAKOE TeJIO, MOJTY-
YHMB UMITYJTbC CHJIBI, OYJIeT TPSIMOJIMHEHO U BEYHO JIBUTATHCS O



IPSIMOM JIMHUM C TIOCTOSIHHOW CKOPOCTBIO, €CJI Ha Hero He Oy-
JIeT IENCTBOBATh HUKaKas Apyras cuia. Kak 3Ty akcmomy MOKHO
MIPUHSTH 32 UCTUHY, €CJIM He TOJIbKO B Haiell [‘anakTuke, HO 1
B MEXTJIaKTUUECKOM MPOCTPAHCTBE BceeHHOM, HUrje HeBo3-
MOXHO OTBICKATh JJa’ke MaJIOTO KyCOUKa MPOCTPAHCTBA, e Obl
OTCYTCTBOBaJIa MH(OPMAIHS O Macce HeOECHBIX TeJl, & 3HAYUT, U
He JelicTBoBasIa cuiia npuTskeHus1? Takast «oueBUIHAS» aKCHO-
Ma MOTJIa POAUTHCS TOJIBKO MOJ IbSIBOJILCKUM OOOJIBIIIEHUEM Ye-
JIOBEYECKOTO pa3dyMa, MO0 HUKAaKMMU PeabHbIMK W Jlabopa-
TOPHBIMU YCJIOBHSIMU HEBO3MOXXKHO OOECTIEUNTh YMCTOTY Hay4-
HOT'O 9KCTIIEPUMEHTA, U UCKJTIOUUTH JACWCTBHE CUJIbI BCEMUPHOTO
TAroteHus. Pa3se HEMOHATHO, YTO, HAXO/ASICh BHYTPY 3aMKHYTOM
BcenenHoi, HMKakoe MaTepuaibHOE TeJI0 HEBO3MOKHO BHIHECTU
3a MpeJiesibl TOro MPOCTPAHCTBA?

A ecau 3TO MOJIOKEHHE HEBO3MOXKHO 3SKCIepHMeH-
TAJbHO MOJATBEPAUTH, TO KAK K€ MOKHO ObLIO NMPHHH-
MaTh 3TO MOJIOKeHNEe B KayecTBe (PyHJaMeHTAJbHOU aK-
CHOMBI BCeil COBpeMEeHHOIl HAyKH ?

Tot ke ApucToTeb ObUT O0Jiee TIpaB, KOrjia rOBOPUII, UTO ec-
JIM Ha MaTepuajibHOE TEJIO He JIEMCTBYET HUKaKasi CUjia, TO OHO
KOTJIa-HUOY/Ib OCTAHOBUTCSI. DTO TOXKE JIOKb, HO, TIO KpaliHE! Me-
pe, 3Ta JIOKb YUYUTHIBAECT TO OOCTOSITETIHCTBO, UTO Oe3 BHEITHe!
MOANMUTKY KMHETUYECKas SHEPTUs MaTepUaIbHOTO TeJjla HeoOpa-
TUMO ucTpebnsiercs: u pacxoayercs. Ho ecaum u Apucrorenb
u Hb10TOH, He MpaBkl, TO, YTO Ke NMPOUCXOJUT C OJAHMHOY-
HbIM MaTepHAJbLHBIM TeJIOM, /1a’Ke He Ha Hallell rpei-



HOH 3emule, a JIeTSI[UM, HAIPUMEP, C NMOCTOSTHHOM CKO-
POCTBIO B IIyOMHAX KOCMHYECKOT0 MpocTpaHcTBa ? YTOOB!
OTBCTUTDL HA 3TOT BOIIPOC, HAJO BEPHYTHCA K BOIIPOCY, U3 YECTO
COCTOMT MaccooOpa3yiolliasi MaTepusi, a 3a0[HO U OTBETHTh Ha
BOMPOC, 0YeMy (POTOHBI, JIEKTPOHBI, IPOTOHbI, KAK K ATOMHBIE
Aapa BCEX XUMHWYCCKUX IJIEMECHTOB U X COGILI/IHCHI/Iﬁ CHOCO6HLI
K JUIUTEJIbHOMY U YCTOMYMBOMY CYHIECTBOBAaHUIO BO BPEMEHU ?



2. Macca 1 ee IIeHTP TS2KeCTH

Ha npumepe nepexosa 31eKTpUYECKOro 3apsifa J1eKTPoHa B
Maccy HEMTpOHA, Mbl OOHAPYKHIIU, YTO YaCTh SHEPrUM MaTepu-
QJIBbHBIX KBAaHTOB B BUJIE IEKTPUUECTBA, MArHETU3Ma M T'PaBU-
TalluM HE PETMCTPUPYIOTCS KaK Macca, HO, TeM He MeHee, TaKasi
(pbopma mMaTepuu, KOTOpasi Ha3bIBAETCS MOJIEBOU (POPMOM, NMe-
€TCsl B HAJIMYMH KaXKA0T0 MaTepUaIbHOIO MUK PO— U MAaKPOKBaH-
Ta. [losieBbIe (popMbI MaTepun, XOTS 1 HE PETHCTPHUPYIOT-
csl KaK mMacca, HO 3aTO HecyT B ceOe mH(opManOHHbIE
cpailiibl 1 yNpaBJasIOT MeXaHH4eCKHUMH MaccaMHu, OHYK-
Jlasi UX HeNPepPbIBHO B3aNMO/1eiICTBOBATh JPYT C APyroM.
DJeKTPOHHbIE OPOUTAIIM ATOMOB U MOJIEKYT XMMUUYECKUX 3Jie-
MEHTOB U WX COEITWHEHUH, MPeBpaIaloT aTOMbI U MOJIEKYJIbl B
MIPOYHEHIITNE CTPYKTYPBl HEUTPAJIBHOTO THIIA, KOTOPHIE B JTIOOBIX
CHUTYAITUSIX U MPH JTOOBIX YCIOBUSIX TUIAHETHBIX TEJT MCKJTIOYAIOT
BO3MOXHOCTh TepMosiiepHoro cuHte3a. Ho 3aTo, 1o 3ailaHHbIM
QJITOPUTMaM, JIEKTPOHBI Ha OPOUTAIAX OOECIIeUYMBAIOT HEMNpe-
PHIBHBII SHEProoOMEH KBAaHTOB TIOJIEBBIX CTPYKTYp BHYTpEHHE-
ro MPOCTPAHCTBA aTOMa WJIM MOJIEKYJIbl C BHEIIIHUM MHPOM, a
TaKXke 00ecreurnBaloT BCE MHOro0Opa3ue CBOMCTB XMMUYECKHMX
COE/IMHEHUH, BIUIOTh IO CO3/IaHUS CIOXKHBIX XMMHUYECKHX CO-
€/IMHEHUH JKUBBIX KJIETOYHBIX OpraHu3MoB. [loneBas cTpykTypa
SHEPruM eCTh Jake B OIMHOYHOM npoTtoHe. Korna yuensie mytem
CTOJIKHOBEHUSI OBICTPOJIETSIIMX MaTePUAIbHBIX YACTHUI] CpbIBA-



I0T C aTOMHOTO sIIpa BOJIOPOAA 3AIUTHYIO 0O0JIOUKY IEKTPOHA,
TO TIPOTOH «OJIEBAETCS» 3AIMUTHOU OOOJIOUKOW IMOJIeBOM (hop-
MBI TIOJIOKHMTEJTBHOTO JIEKTPUIECKOTO 3apsijia. Ta 3amuTHas
000J10UKa SIBJSAETCS «00KeCTBEHHbIM OrpaHHMYHTEJIeM»,
KOTOPbIi He MO3BOJIsIeT IVIAHETHO MaTepuu caMoNpPoOu3-
BOJIbHO BCTYNaTh B TePMOsi/IePHbIe PeaKIuu COOCTBEH-
HOro yHHUYTOKeHHsl. O00/109Ka JIeKTPHIECKOH SHEPTru
K TOMY 3Ke U CKpPbIBaeT HCTHHHYI0O Maccy IPOTOHA, O YeM
OyzaeT ckazaHo Oojiee TIOAPOOHO B 3aKJIIOUUTEIIBHBIX IJIaBaX 3TOM
KHUTH.

B 10 e BpeMsi Mbl BUIUM, UTO BCSI Matepusi BceneHHoH, a
3HAUUT, U €€ SHEPrusl XPaHUTCS €JUHCTBEHHBIM CIIOCOOOM 0e3-
OTMOPHOTO HEMPEPHIBHOTO YCKOPEHHOTO JBMKEHHUsS C TIOJOXKH-
TEJIbHBIM WJI OTPHIIATEIbHBIM IIPUPAITIEHUEeM CKOPOCTH, B KOTO-
POM OrpPOMHYIO U He JI0 KOHIIA BBISICHEHHYIO POJIb UTPAET IIEHTP
Macc WM HEeHTp (PU3NYECKOW TSKECTH Tena. Bblilie Mbl BbIsiC-
HWIM, YTO IJIaHeTa 3eMJIsl BHIKETCS] C HEeTIPePhIBHBIM YCKOpe-
HHEM, KOTOpOe UMeET He TOJBKO IIEHTPOCTPEMUTENTLHOE 3HAYEe-
HUE 3aMKHYTOH KpPYroBOW OpPOUWTHI, HO M JIMHEHHOE YCKOpEHHE
WY 3aMejJIeHre TIo Tpacce TuiaHeTHou opOuThl. [Tnanera 3em-
N He uckmodeHue. JIloOble HeOecHbIE TeJsa, Oyab TO Ka-
Kkue-au00 38e3/1bl Win Hame CoJHIe, a Tak»Ke Bce Ia-
HeThl COJTHEYHOH CHCTEMbI M HX CIYTHHKH, NMPEACTABJIS-
0T 0001 0€30MOpHbIE IBHKUTEJN, KOTOPbIE, MOJIb3YsACh
uH(opMmanueil BaKyyMa rpaBUTAIlMOHHOTO IOJsI, BbIpa-
0aThIBAIOT BHYTPEHHHE BEKTOPa CIWJI M YCKOPEHHO MPO-



JBHUTAKOT ce0st Mo HeOecHbIM OpOnTaM. CTaOUIBLHOCTH Mapa-
METPOB HEOECHBIX TeJl U BHYTPeHHsIsI rTapMoHust COTHEUHOU CH-
creMsl, Hamedt ['amakTvku, Kak U Bced BceneHHOM, yka3biBaeT
Ha TO, YTO «KOMITBIOTEPbI», KOTOpbIE XPaHSAT B ceOe (hailiibl aj-
TOPUTMUYECKON ypaBsolell uH(popMaliy aBTOMaTuYeCKOro
peKuMa BCEJICHCKOU rapMOHUM, HAXOASTCS HE B BaKyyMe ToJjiei
rpaBUTAIIMH, & B CAMUX HeOeCHBIX Teslax. Besikoe atoMHoe si1po,
KaK IJIaBHBII HOCUTENb U XPAHUTEb MACChl, YTOOBI UIUTEIHHO
CYIIECTBOBATh B BUJE aTOMa WJIM MOJIEKYJIbl, BCET[Ia YKPbIBAET-
s, M0 KpauHEN Mepe, OIHOM, WM MHOXXECTBOM JIEKTPOHHBIX
opOuTaJield, B 3aBUCMMOCTH OT MaCChl aTOMHOTO Sijipa XUMUYe-
CKOTO 3JIEMEHTa. DTO 3HAYUT, YTO caMa Macca He UMEET BHYT-
pu ceOst HUKaKUX MH(POPMAITMOHHBIX aJITOPUTMOB HE TOJIBKO JIJIs1
B3aMMOJICHCTBUS C IPYTUMHU aTOMaMH, HO JIaXke IJIsi COOCTBEH-
HOT'O CaMOCOXPaHEHUs. XOTs JeKTPOHBI 00JIa/Ial0T 3HAYUTEb-
HO MEHBILIEN Maccor, YeM Macca MPOTOHA, HO Ha HUX 3aKperl-
JIEHbl HecThpaemble MH(pOPMAIMOHHBIE (haiijIbl, U 3Ta CITyKeO-
Hasl uH(popMalKs IO3BOJISET JEKTPOHAM JIETKO OCYIIECTBIISAThH
MH(MOPMAIIMOHHO-CUJIOBOE YITPABJICHUE «CJIEMON» MacCOi aTOM-
HBIX S1/IEp XUMUYECKUX 3JIEMEHTOB.

He6ounbinas mopist «clieroi» MeXaHH4eCKOH Macchl 3a-
KpervieHa B OIMHOYHOM aBTOHOMHOM SJIEKTPOHE Jis UCHOJ-
HEHUsI UM OI'POMHOTO Kpyra CaMOCTOSITEJIbHBIX 3ajad M 00sI-
3aHHOCTel. Kak TOJBKO 3JIEKTPOH NMEpPexoquT Ha OpOH-
TaJb aTOMHOIO S1JIPa, 9TAa HE3HAYNTEJIbHAsI MOPIHS «CJe-
noii» Marepus, odpasyomasi Maccy 3JeKTPOHA, Nepexo-



JHUT BHYTPb aTOMHOTO S1IPa, a 3JIeKTPOH NpeBpaaeTcs B
YHCTO MOJIEBYI0 CTPYKTYPY, He HMeIOLero onpe/ejieHHO-
ro NMoJIOKeHHsI M Macchbl . TakuM 0Opa3oM, HE3aBUCUMO OT pas-
MEpPOB MaTepUAILHOTO Teja, UMEIOIIEro ONpeaeseHHYyI0 Maccy,
Oy/lb TO €IMHUYHBIA aTOM WM MOJIEKYJIa WJIM MHOKECTBO aTo-
MOB H MOJIEKYJI, 00pa3yoIuX CaMOCTOsITeTbHOE HeOECHOE TeJIo,
B MaTepUaJIbHOM TeJje JIOJKHO COIEPKAaThCsl TPU Pa3HOPOJHbIE
cynHocTd. Bo-nepBbIX, 3TO «clienas» MeXaHWUUeCKasi SHEPrus
camoi Macchl Tesia. Bo-BTOpBIX, 310 nosieBbie (popMbl MaTepui,
KOTOpBIE, ON1arogapsi HATMYIMIO B HUX HECTHPAaeMbIX HH(OpMAII-
OHHBIX (pailyioB, 00ecreunBalOT MPUHYAUTETLHOE UH(MOPMAIIH-
OHHO-CHUJIOBOE YIIPaBJIEHUE «CIJIENO» SHEprueil MexaHn4ecKou
Macchl. A B-TPeTbHX, 3TO Ta YUCTO MH(OPMAIMOHHAS CYIII-
HOCTb, KOTOpast IMeeT BHYTPEHHUI «KOMITBIOTEP» ISl yIIpaBie-
HMSI TIOJIEBBIMU (popMaMu MaTepur 6e3 BCSIKOTO CHIJIOBOTO BO3-
JeWCTBUSI, 2 TAKKE U «MOJEM» CBSI3HU JJIs CHHX POHU3AIIUY CBOUX
pPa3yMHBIX JEUCTBUI ¢ MH(POPMALIMOHHBIMU CYHTHOCTSIMU BCEX
MUKPO— U MaKpPOKBAaHTOB BCEJIEHCKON MaTrepuu. JTu nHdop-
MAaIHOHHbIE CYIHIHOCTH sl HA3bIBAI0 00KeCTBEHHbIMU MO-
HAJaMH WJIH AYXOBHbIMU KBaHTaMHi. OHU 3aHUMAIOT II€H-
TPbI T’KecTel Bcex 0e3 MCKJIHYeHHsI MIKPO— M MaKpo-
00bEKTOB MEXaHHYEeCKHX MAacc, BKJIKYasi caMble MaJble
YacTHulbl, KOTOPbIe PErnCTPUPYIOTCS KaK HOCUTEJIH MeXa-
HHYeCKOIl Macchl.



3. MarepuajibHasi TOYKA M
ee (puzmyeckasi npupoaa

YtoObl IOHATH (PU3MUECKYIO PUPOY HIEHTPA TSKECTH Mac-
co00pa3yIoIero MUKpOKBaHTa MaTepUH, a 3HAYMT, U KBaHTa 00-
’KECTBEHHOM MOHA[BI, S OKOJIO IMOJYrofa THITAJICS HaWTH Ma-
TeMaTuyeckoe M (pu3ndeckoe 0ObsCHEHUE TPUPOIBI TAKOTO U3-
BECTHOTO TMOHATHS, KaK «Touka». [Ipupona sta maxe Oonee 3a-
rajovHa, yem cama BceenenHnas, u ee Matepusi. M3pickaHus mipu-
BeJIM MEHsI K TOMY JIOTUYECKOMY IMPEATOIOKEHUI0, YTO TOU-
Ka fABJSIETCSA OKPYKHOCTHIO, PaanyC KOTOPOi CTPEeMHTh-
¢ K HYJI10, 1 B MATeMaTH4eCKOM Ipe/iejie paBeH HYJ1eBO-
My 3Ha4YeHu10. Ho Bejib B OECKOHEYHO MaJIbIX Paycax, MOKHO
BITMCATh OECKOHEUHO OOJIBIIIOe KOJIMYECTBO CIMpaseid, KOTOphie
10 3aKOHY umcia «[Iv» mpuommkanTcs K uaeaaTbHOMY KPyry, HO
HHKOT/Ia UM He CTaHyT. MaremaTruecku To4dka oOsizaHa Oecrpe-
JIeJTbHO YMEHBINAThCS 0 HYJIeBOTrO 3HaUeHHsI M BOBCE UCUE3HYTh
U3 peaJibHOTrO MpocTpaHcTBa Haiel Beenennoit. Ho Benp yesno-
BeK OOJIBIIYIO YacTh CBOEH HAYKU CTPOUT Ha MOHSITUSIX PEaTbHO-
IO CYIIECTBOBAHUS KaK CaMOU TOYKH, TaK U (pU3NIECKOTO TIeH-
Tpa TSKECTU MATEPUAITBHOTO TeJIa, KOTOPBIA BCAKHMIA YUESHHUK WIIN
BBICOKOIIOCTABJICHHBIN yUeHBIN TOXe n3o0pakaeT Toukon. Tou-
KO MO2KeT ObITh B (hr3HUeCKOM MHPe TOJbKO TaKas CyI-
HOCTb, KOTOPast HMeeT MeXaHH4ecKyr Maccy . Ho kakum Obl
MaJIbIM He OblIa MeXaHWYeCcKasl Macca YaCTULIBI, OHA UMEET «KO-



HEYHBI» 3arac NOTEHIIUAIbHOM M KUHETUYECKOU sHepruu. Yem
MEHbIIIE MEXaHUUYECKasi Macca YacCTUIIbl, TEM MEHbIIIe HUKHUN
YPOBEHb €€ NOTEHIIUATBHOU SHEPTUH, a 3HAUYUT, U MEHbIIIe OyJeT
paguyc ee HIKHEro noreHnuanbHoro yposHs. Ho Beab B pe-
aJbHOM MHPE€ HET YacTHll ¢ 0eCKOHeYHO MaJILIMH Macca-
MH, a 3HAYUT ¥ HEBO3MOKHO H300Pa3UTh TOUYKY, BHYTPH
KOTOPOI1 He ObLJIO0 ObI MyCTOMH JIBIPKH.

s MeHs1 310 ObUTO MoTpsicalonM OTKpbiTUeM! B nmpeB-
HUX MaHycKpunrax BceneHHas n3oOpakaercsi Kpyrom, BHYTpU
KOTOPOro TMOCTaBJieHa TOYKa. $1 mopaxancsi NpUuMUTUBU3MY U
«TJIYTIOCTU» TAKOTO N300pakeHHs1 OrPOMHOTO BCEJIEHCKOTO MPO-
crpancTBa. Ho ecnu BHYTpU JI00OM KOHEYHOW MeXaHWYeCKOu
Macchl, (2 6eCKOHEYHO MaJIbIX Macc He ObIBaeT), BCerjga coxpa-
HsIETCS TyCTas JbIpKa, TO TOYKAa M300paxkaeT BOBCE HE MeXa-
HUYECKYI0 MacCy BCEJIEHCKOTO MPOCTPAHCTBA, a YIPABJISIONIYIO
«ITyCTOTY» HEHTPOB TSKECTEN, BCErO MHOXECTBA MEXaHUUYECKUX
Macc. Korya y4eHslil Ui yYeHUK B IIKOJIE CTABUT TOUKY U MPH-
BSI3BIBAET K HEW TPU KOOPAUHATHI TPEXMEPHOIO MPOCTPAHCTBA
v rpadpuky OECUUCIEHHOTO MHOXECTBa (DYHKIIMI, TO OH HPH-
BSI3bIBAET X He K MaTepHaJbHOMY MUPY MeXaHHYeCKHX
Macc, a K JbIpKe YIPaBJIsomiel yCTOThI, KOTOPasi 3a1o0JI-
HSIET HEHTPHI TSKeCTel U OPraHn3yeT padoTy MexaHu4ve-
CKHMX Macc BCeJIEHCKOro mpoctpancTsa. [Ipuyem sta yrnpas-
JA0IAas MyCcToTa JIOJKHA SIMU30AUYECKU «HCYE3aTh» U IOSIB-
NsAThcsl BHOBb. Ecii ObI 3TOro He MpoOMCX0aujao, TO Mexa-
HHYEeCKHe Macchl MUKPO— U MaKPOKBAaHTOB MaTepuaJib-



HBIX TeJ OJHAXK/bl CBEPHYJHCH 10 HHUKHEr0 YPOBHS MO-
TEeHIUN U ncue3u u3 BecesleHHoM. A eciiu ObI yIpaBJIsiio-
masi CWJia NeHTPOB TAXKeCTel ncyes3sa Ha KOPOTKoe Bpe-
Ms1, TO Bcsa MaTepusi BeesieHHo# paccepinajach ObI Ha dJe-
MeHTapHbIe YaCTUIbI, HIIPOU301Ie] NPOIeCcC MTHOBEHHO-
ro TEPMOSIIEPHOT0 CAMOYHMUTOKEeHUSI BCell BCeJIEeHCKOI
MaTtepuu. ITOro He MPOUCXOANT, 3HAYUT, TOUKA IIEHTPA TsKe-
CTH He TOJIbKO McYe3aeT u3 BceneHHOoU, HO 00s3aTelIbHO MOsIB-
JISIeTCSl BHOBbB, U IIPUTOM HUKOT/IA Ha MPEXKHEM MecTe, a B OJH-
JKaWIIed OKPECTHOCTH OT MPEKHETO MOJIIOKEHUS.

UeMm ke OTIMYAETCSl TyXOBHBIM KBAHT TOUKM IIEHTPA TSDKe-
CTH MEXaHUYECKOW MaCcChl, OT MEXaHUYECKON MaCChl U MOJIEBbIX
KBaHTOB MaTepuH, U3 KOTOPHIX OOpa30BaH TOT WJIM MHOW Me-
XaHUYECKUN OOBEKT, BKJIIOYAS] OTCIbHbIE aTOMbI U MOJIEKYJIbI
wi HeOecHble Tena? Toabko Tem, YTO B HEM HET, MO Bce-
JIEHCKHM TMOHSATHUSIM, HUKaKOI 3Heprun. Touka 1ieHTpa Ts-
JKECTH SIBJISIETCS PEaIbHOCTBIO, CYIIECTBOBAaHUE KOTOPOU JOKa-
3aHO MWJUTHAPAAMU SKCIEPUMEHTOB, U KOTOpask UCHOJIb3YeTCs
B HayuHbIX pacuerax. Ho ecin B Heil HET SHEePrum, TO 3Ha-
4HT, OHA, 10 TEM Ke (PYH/JaMeHTAJbHbIM 3aKOHAM HAYKH,
He MO/JBJIACTHA HU BPEeMEeHHU, HH POCTPAHCTBY. YyBCTBYIO,
4TO HE BCE YMTATE M TIOHSTN Mou 0ObsicHeHus1. Ho aTu mpesiBa-
pUTEJTbHBIE pacCyKIeHuUsI, OYIyT MOATBEPK/ICHBI B ITPOIECCE U3-
JIO)KEHUSI MaTepHrasia OOIMPHBIMU MOSICHEHUSIMH M TOKa3aTeb-
crBamu. He BoHYyITECh, BCE CTAHET SICHBIM U MOHSITHBIM.



4. UacpopManmoHHO-yIIPABJISIONIAS
pabdoTa IleHTPa TAKeCTH

KBaHT 1eHTpa TsKecTH sIBIsSETCS TYXOBHBIM MH(pOpMaly-
OHHbIM MEXaHU3MOM OO0XeCTBEHHOro ympapieHus. He mmest
BHYTPeHHell SHEePru, OH MOKeT C HeMbICJIUMOIl CKOPO-
CTBI0 U OTPOMHBIM YCKOPEHHMEM CKPY4HBaThCs IO CXO-
JSIHAMCS CIIMPAJIAM, BPalasch 110 YaCOBOM CTPeJIKe, 10
NOJIHOTO HcYe3HOBeHus u3 Beeaennoii. B 3o Bpems Touka
LIEHTPa TSKECTU MPEBPAILAETCs] B TOHHEJIbHBIN NEpexol MEexX1y
MPOCTPAHCTBOM Hailieil BeeneHHoW M MH(POPMALIMOHHBIM TIPO-
crpanctBoM Otiia Hebecnoro He ot Mupa Cero. A Ta, He UMero-
111asi HUKAKOU SHEPIUu CYIIHOCTb, HO KOTOpasi ”H(OPMAIIMOHHO,
C MOMOILBIO COOCTBEHHOTO CIUPAJIBHOTO U MPOCTPAHCTBEHHOTO
niepeMeIieHus1, yIpaBpseT MoJIeBOl U MaccooOpasyloien SHep-
rveil MaTepuaIbHOIO MUKPOKBAHTA, SIBJISIETCS HEMAaTepUaIbHOM
AOyXOBHOW MOHa0i. COOCTBEHHO TOBOpPS, BCE ITO 51 YKE U3JIO-
Kun B «[IokrpuHe HayuHoro boromno3nanus». Ho B 3T0il pado-
Te u3naraercs 0osee rIyOOKOe MOHUMaHKe MPUPO/IBI IEHTPa TH-
’KECTH, KaK JIyXOBHOTO KBaHTa, HE UMEIOILIEr0 HUKAKOW SHEPIUn
U CIIOCOOHOTO CHMPAJIBHO 10 YaCOBOW CTPEJIKE CKPYYMBAThCS
JI0 TIOJIHOTO MCYE3HOBEHUS M BO3HMKATh BHOBb B HOBOH TOUKE.
[1pu 3TOM NpY BOHUKHOBEHWM B HOBOW TOYKE, AYXOBHAsl MO-
HaJia CIMpajIbHO, IPOTUB YaCOBOM CTPEJIKU PACKPYUMBAETCS 10
pa3MepoB peasibHOI KpyronogoOHOH MUK POIUIOIAAN.



PakTHYECKH B LEHTPE TAKECTH MATEPHAJLHBIX MHK-
POKBAHTOB aTOMHBIX s1/iep XUMHYECKHX 3J1E€MEHTOB U HUX
coeJHHEHNI CyIIeCTBYeT He OJMH, a JBa pPa3HeCeHHbIX
B NPOCTPaHCTBE IeHTPa cuibl. OQVH U3 HUX, C [TOMOIIIBIO
HE MMEIOIIMX MACChl MOJIEBBIX (DOPM SHEPruu, B BUIE IJIEK-
TPAYECKOM, MArHUTHOM M I'PABUTALIMOHHOM, HO 3aKPENMBLIMX
Ha cebe HeCTHpaeMyl0 aJrOpPUTMHUYECKYI0 MH(pOpManumio Oe3-
YCJIOBHBIX MHCTUHKTOB, 3aCTaBJISIIOT SHEPIUI0 MAacChl YCKOPEH-
HO CKPY4YMBATHCS MO CXOASIIAMCS JUIMITUYECKUM CIUPAISAM
1 (popMUPOBaTh BEKTOP CHJIBI TATOTEHUSA, CTPOTO IPONOPLIMO-
HaJIbHbI BHYTPEHHENM MEXAHWYECKOW SHEPruu MacChl MUKPO-
kBaHTa. [Ipy 9TOM MEKPOKBAHT aTOMa HJIM MOJIEKYJIbI 0e3-
OIIOPHO NepeMeInaeTcsa OT CTaporo HeHTpa, rae Npoucxo-
JIIJIO IEHTPOOEe:KHOEe PacXorKaeHne MeXaHnyeCKOol dYHep-
THH, K HOBOMY LIEHTPY, I/le MPONCXOJUT LEHTPOCTPEeMHU-
TeJbHOE CXOK/IeHHe MeXaHnYeCKOIl SHePruu Macchbl.

TodHO Tax ke Mo JUTUIICaM IepeHOCUT Belies 3a coooit ConH-
1e U Bee M1aHeTsl COMHEYHON cucTteMsl, (P)OPMUPYS B HAX BHYT-
PEHHUE BEKTOpa CWJI YCKOpeHMs U 3aMemieHusA. OIHaKo ofHa-
Kbl pazBepHyTass ColHEYHas IUIAHETHAasi CUCTEMa, CBEPHETCS
TOJIbKO TOCJI€ 3aBEPILEHUSI CBOEro KU3HEHHOro LUKIa. BHyT-
PY aTOMHBIX S7I€P HET )KA3HU, TOITOMY MEXaHUUYECKasl SHEPIUs
MAacChl aTOMHBIX SJIEP CBEPTHIBACTCA A0 MaKCHUMAaJIBHOIO Iepe-
X0Jla KUHETUYECKOW SHEPIUU aTOMHOTIO S1pa B MOTEHIIUAJIbHYIO
SHEpruio. B 3TOT MOMeEHT o0ecneunBaeTcst MAKCHMAaJbHOE
cOKeHNe SHePruu Maccsl ¢ (hu3nYecKuM HeHTPOM Tsi-



skecTn. Ho MMEHHO B 3TOT MOMEHT JyXOBHasl MOHA/1a LIEHTPA TS-
KECTU CKPYUYMBAETCs JJO HYJIEBOTO 3HAYEHU I U UCUE3AEeT I10 TyH-
HEJIbHOMY TEepeXOAy M3 JaHHOM TOYKHM IMpOCTpaHCTBa BceneH-
Hoil. [TotepsiB 0ObEKT ynpaBieHus, MEXaHU4YecKasi Macca aToM-
HOT'O 5Ipa U €ro MoJIeBblE (POPMbI HAUMHAIOT YCKOPEHHO PacKpy-
YMBATHCS.

BcnencrBue HEOIHOPOIHOCTH MacChl U MOJIEBBIX CTPYKTYP,
TNIOJIEBBIE CTPYKTYPBI NEPBBIMU OKa3bIBAIOTCS HA MOBEPXHOCTH,
a MexaHuyeckas macca, o0sagasi MHEPIMOHHOCTBIO, ME/IJIEHHO
pacmmpsiercsi, mpeoOpa3oBbIBasi HAKOTUICHHYIO TIOTEHIIUAIBHYIO
SHEPIvI0 B KMHETUYECKYIO SHEpruo. B 3ToT MOMEHT 1yXoB-
HbIIl KBAHT [IEeHTPA TAKECTH OTCYTCTBYET, H €CJIM ObI OH He
BO3HUK BHOBb Ha HOBOM MecCTe, TO Macca aTOMHOIO /-
pa pa3Bajmjach Obl Ha dJIeMeHTapHble YacTHIIbI U KBaH-
Thl PEHTT€HOBCKHMX M3Jy4YeHuil. B crporo pacyetrHoe Bpe-
M U B PACYE€THOM TOUKE, NMPUHLMUIMAIBHO HE COBMALAIOILEN
C TOYKOM MCUYE3HOBEHMS, OTKPBIBAETCS TYHHEJIBHBIN MEPEX0] U
B Hallle TPOCTPAHCTBO BO3BpAIIAETCS KBAHT AYXOBHOM MOHA/Ibl
LEHTpa TskecTd. Eciu npu MCYe3HOBEHUM KBAaHT MOHA/Ibl CIH-
PAJIBHO CKPYUYMBAJICS IO YaCOBOM CTPEJIKE, TO MPU BO3HUKHO-
BEHUH, OH CIIMPAJIHO PACKPYUYUBAETCS NMPOTUB YaCOBOM CTPEI-
k4. B 310 Bpems nonessie (hopMBbl SHEPIUM ATOMHOTO $pa, KO-
TOpBIe HEMCTPEOUMO COXPAHSIOT B ceOe BHYTPEHHUIA aJlTOPUTM
NIOBE/IEHU, IOMUMHSAACh YEPE3 ITOT AJITOPUTM KBAHTY MOHAJIBI
HEHTPa TSKECTU, C TIOMOIIBIO COOCTBEHHOU paboThl (hOKYCUPY-
I0TCS1 BOKPYT HOBOTO LIEHTPA, a 3A04HO U MEPEHOCAT MEXaHNYe-



CKYI0 KMHETHUYECKYI0 SHEPrHi0 MacChl K HOBOMY ILIEHTPY TsIKe-
cru. UTak, BO3HUKHOBEHHE PACKPYYUBAKIIETr0Cs IPOTHB
4acoBO# CTPeJKH KBaHTa MOHA/IbI IEHTPA TSI2KeCTH, PHU-
BOJHUT K TeJIeMOPTAIH SKPAHNPOBAHHON SHEPIruu Macchl
K 9TOMY HOBOMY LIEHTPY TSI’KeCTH MeTOA0M 0e30IOPHOro
nepeJaBUKEeHHUsI.

[Tpuuem, Kak TenenopTals, Tak U IKPaHUPOBAHUE ObOecIie-
4yrBaeTcs padoToM MosieBbix (hOPM SHEPIUU ATOMHOTO SI/Ipa, KO-
IJ1a caMa Macca IMpUBeIeHa B COCTOSTHIE HIKHETO WA BEPXHETO
YPOBHSI IOTEHIIMATIBHON SHEPTUU.

Pacipennie kBaHTa MOHAJbI LIEHTPA TSKECTH MPUBOIUT K
yIAJIEeHUIO TIOJIEBbIX (DOPM Ha 3HAYUTENIBHOE PACCTOSTHUE IO
BHYTPEHHMM MEpKaM aTOMHOTO $ijipa, OT MEXaHUYeCKOW HEep-
I'MU Macchl. DTO JaeT BO3MOXHOCTb MEXaHWYECKOW SHEpruu
MAacchl TIEPEeXOIUTh U3 HUKHETO YPOBHSI MOTEHIIMATBLHON JHEP-
TMU B YCKOPEHHOE CIMPaJIbHOE paciliupeHue, U CBOOOIHO Tie-
PEBOIUTH MOTEHIIUABHYIO SHEPTUI0 B KUHETUYECKYI0 MEXaHH-
YecKylo SHepruio Macchl. He Haymo 3a0biBaTh, 4TO MeXaHWYe-
CKasi HEprus Macchl 00MalaeT MHEPIMOHHOCTHIO, a BOT TOJie-
Bble (DOPMBI U caMa JyXOBHasi MOHaJa IIEHTpa TsHKECTH HUKA-
KOW BHYTPEHHEW WHEPIIMOHHOCTH He UMeloT. BmecTe ¢ poctom
KMHETUYECKOI SHepruv MPOUCXOJUT U CIMPATIbHOE HapallliBa-
HYe (PU3NYECKUX Pa3MepOB aTOMHOTO SI/Ipa, U3 «aTTo» 0ObEKTa

¢ pasMepamu 107" aromuoe SIIPO TIEPEXOAUT B «HAHO» OOBEKT

C pazmepaMu 10, Hapo 3aMeTHTb, YTO B 3TO BPeMsI LIEHTP
TAXKECTH aTOMHOTO s1Apa oTcyTcTBYeT. Ero orcyrcrBue naer



BO3MOKHOCTh MEXaHUUYECKOI Macce aTOMHOIO fiipa MEPEBECTU
OOMBIIYIO YaCTh CBOEH MOTEHIMATbHON SHEPIUU HIKHETO YPOB-
Hs B KUHETUYECKYIO SHEPIUI0 YCKOPEHHOr O 1BUXeHus. Benen-
CTBHE MHEPLIMOHHOCTH, MEXaHUYECKasl SHEPIUs MACChI HE yCIie-
BAaeT CPearnpoBaTh U PaCKpy4rBaeTCsl MEAJIEHHO. A BOT oJIeBast
(popma sHEprUM, MPOXOOUT Yepe3 SHEPTUIO MACCHI, IPUHYKAAA
ee MPEeKpPaTUTh HapalMBaHUe (PU3NYECKUX Pa3MEpPOB U KUHETH-
YECKOU SHEPIUH, ¥ HAUYMHAET CIIMPAJIBHO CKPYUMBaThCs BHYTPU
aTOMHOTO £JIpa, HO YK€ HE y IPEXHEro, a y Apyroro, HOBOro
LIEHTpA TSKECTH, TIE OIATh BOZHMK KBAHT IyXOBHOM MOHAJA.

B 310 Bpems MexaHuuecKas 3HEPrusi Maccel aTOMHOIO s1pa
HAKOMNWJIa MAKCUMAJIBHBIM 3arac KMHeTu4eckor sHeprun. OHa
NpeKpaliaeT pacimpeHre 1 MepexoauT Ha CIHUpajibHble OpOu-
Tl MO 3aKOHY uMcna «IIu», a KBaHT MOHa/bl LIEHTpa TsKe-
CTH, C MTOMOILIBIO SHEPTUU TIOJIEBBIX CTPYKTYP, UTPAET poiib (Ppo-
Kyca LIEHTpa NpUTsKeHusA. MexaHm4eCKassIHepPrusi Macchl
He MOpoKJajna Obl HUKAKOI0 BeKTOpa CWJIbI U He HMe-
Jia ObI CIOCOOHOCTH NepeMeIaThcs Jazke Mo JelicTBHeM
BHEIIIHET0 BEKTOPA CHJIbI, €CJIH Obl HOBBIH EHTP NMPHTS-
JK€HHS 0Ka3aJICA TOYHO B reOMEeTPHYECKOM I[EHTpe Kpy-
TrOBOIl CIIHPaJH, OTKY/Ja HAYHHAJOCH paclIipeHue JHep-
rud mMaccol. Ho 1o oTHomeHHI0 K IEHTPY OTTAJIKHBa-
HHSI, HIEHTP NPHUTSKeHHsI BCerjJa OKa3bIBaeTcs CJierka
CMEIeHHbIM Ha CTPOro PacyeTHYI0 BeJHYHHY, KOTOPYIO
ompejeJisieT cama AyxoBHass MoHaJa. Tem cambIM MOHaAa
U MaJias oJieBass SHeprus, NPUHYKAAI0T 3HAYUTEJIbHYI0



HHEPIUAJIbHYI0 MEXaHH4Y€eCKYI0 SHEPIrii0 Macchl aTOMHO-
ro siipa CHUXKATHCSI U CXOJUTHCS K peajlbHOMY LEHTPY
TSAKECTU He MO CHUPATbHBIM KPYrOBbIM, a MO JUIMIITH-
YyecKnM opouTamM. 3a cYeT ITOro MexaHmyeckasi dHep-
THs1 MaCChI BBINOJIHSIET ONpe/JeJIeHHYI0 NPUHYAUTEIbHYI0
pa6oTy u BbIpadaTbiBaeT BHYTPEHHHI BEKTOP CHJIbI, KO-
TOPbIil 0€30M0PHO NepeMel[aeT MeEXaHHYeCKYI) SHEePIrHI0
Macchl K HOBOMY I[EHTPY TSI2KeCTH.

[ToHATH 3TOT TpoOIleCC HEMOATOTOBJIEHHOMY YHUTATeo [0-
BOJIBHO CJIOXKHO. [17151 3TOro Ha/1o B TEYEHUE OINPeIeJIEHHOTrO Bpe-
MEHH TTOCTOSIHHO BCTIOMUHATh U OCMBICIIUBATh, UTO ke MPOUCXO-
JWUT BHYTPU aTOMHOTIO sIIpa U Kak oOpa3yercs Macca aTOMHOTO
sIIpa ¥ Macca BceX BUAMMBIX Belled Harero mupa. Kaxnoe Ho-
BOE OCMBICTIEHUE Oy/IeT TPUOJIMKATh Pa3yM K TOHUMAHUIO BHYT-
PEHHUX MPOIIECCOB, a 3HAYUT, U K TOHUMAHUIO UICTUHBI. CaMm 51 He
IPETEeHAYI0 Ha TO, YTO IO KOHIIA MOHSUI BCe BHYTPEHHUE MPOLIeC-
Chbl, KOTOpBIE TTPOUCXOAT BHYTPH aTOMHOTO si/Ipa, U ¢ aOCOMIOT-
HOW TOYHOCTBIO TIOHSLT, KaK U3 MEXaHUYECKON SHEPrUH aTOMHO-
ro sijipa 0O0paszyeTcsi BEKTOP CHJIbI, CTPOTrO MPOMOPIMOHATBHBIN
BHYTPEHHEeW SHepruu aTOMHOTO sipa. 51 3aHUMAIOCh TyXOBHBIM
OCMBICJIEHUEM Takou (puinocoCKor KaTeropuu, KOTOphIE yde-
HbIE HA3bIBAIOT MaTepHel, U CTOIO JIUIIIb Y TOIHOXUS IPaHAU-
O3HOU MUPaMUIbI 3HAHUM, KOTOPask MOKET OTKPHITHCSI 36MHOMY
YeJIOBEUECTBY Ha ITOM OJ1aroJaTHOM ITyTH MPU3HAHUS J1yXa, Kak
[JIABHOM CYIITHOCTHU HAIIIEr0 MUpA.



S. OTBeTHI HAa MOCTABJEHHbIE BONMPOCHI

[Mpexne yem nenath 0OOOMIAIONINE BHIBOIBI, OTBETUM Ha Te
TpPHU BOIIPOCa, KOTOPbIE MBI 33]JaJIi caMu ceOe B HavaJle 9TOH I1a-
Bbl. MTak, 00O MUKPOKBAHT MAcChl, HAUMHAS OT JIEMEHTap-
HBIX YACTHUIL AaTOMHOTO JIeJIeHUSI IJep, BKJII0Uasi JIEKTPOHBI, ITPO-
TOHBI, HEUTPOHBI U CAMU aTOMHBIE S/IPa, & TAK)KE aTOMBI U MO-
JIEKYJIbl XUMHYECKUX JIEMEHTOB M X COEAMHEHUH, COlepXkaT B
ceOe Tpu pa3HOPOAHbIE CYIIIHOCTH SHEPIMH, KOTOPBIE HAXOHSATCS
B HEMPEPHIBHOM [IBMKEHUU. MexaHuueckasi SHEprusi, U3 KOTo-
poii oOpa3zyercst Macca, o0JaJlaeT MHEpIMel, OHa SBJISIETCS «Clie-
No» SHEPrueul, Tak Kak He HeceT B ce0e HUKaKuX MH(popma-
MOHHBIX (pailyioB nHMopmaru. MoxHO axe cKka3arh Tak, 4YTO
nojieBbie (pOpMBI, XOTSI U YIPABIISIIOT MEXaHUUECKOU SHepruein
MAacChl, HO CTapaloTCs C Hel He COMTPUKACAThCS, YTOOBI HE pa3py-
HIUTh COOCTBEHHbIE MH(pOPMAIIMOHHBIE (hailiibl. OTBeYast Ha BO-
TIpOC, JIJISL Yero MeXaHW4yecKast SHEPrusl MacChl IOCTOSTHHO TIpe-
CJIe[TyeT SHEPrHIO MOJISl M TEM CaMbIM TPATUT COOCTBEHHYIO SHEP-
TUI0 HAa BBIPAOOTKY BEKTOpA CUJIBI, HAJIO CKa3aTh, YTO y TAKOTO
HETPEPHIBHOTO BUKEHUS MOKET ObITh JIMIIb JIB€ HEOTHO-
3HAYHbIE€ W MPOTUBONMOJIOKHBIE IeJH, U TU 1IeJIU JIeKaT B
OCHOBE YCTPOEHUSI BCEIEHCKOW MaTepHH U YeJIOBEYECKOTO CO00-
niectBa. OCHOBOM NMePBOH 1[eJIN SIBJISIETCS KeJIaHue 0CBO-
00QUTHCA OT M30LITKA SHEPrUH M MOJYYHTh HH(popMa-
muto. Ho 1 MeHs1, kKak CTOpoHHero HaOmomaress Ipoliecca,



9TO HOPMAJIbHOE JKeJIaHWEe SHEPrMYHOro KBaHTa BOCIIPUHUMAECT-
Cs1 KaK HEHaBHCTD K TIOJIEBHIM (popMam matepun. Beib OHU sIBITS-
I0TCSl HOCUTEJISIMU MH(POPMAITMOHHBIX (PaiiioB, U UMEIOT OO0JIb-
1yt cBooony nepensuxkenus. Ecim kakoi-HUOyab KBaHT OIS
COIPUKOCHETCS C MHEPIIUAILHBIM MEXaHUYECKUM KBaHTOM Ma-
Tepuu, TO ero nHgopmalus OyaeT pa3pylleHa, 1 OH CHOBa 00b-
e/IMHUTCS C Hepa3yMHOU 3Heprueil Mmartepun. 51 Mory ObITh U HE
MpaB, HO Be/lb HEHABUCTh B UEJIOBEYECKOM COOOIIECTBE CYIIe-
ctByeT! A OTKyaa el B3SThCs, ecu Obl He ObUIO ee Mofaoous B
MaTepuaIbHOM Mupe?

OcHoBOIl BTOPO¥ 1eJH SIBJISETCS 3aBUCTh M TAHOE JKella-
HUE N30aBUTHCS OT COOCTBEHHON MH(OPMAITMOHHOMW CIIETIOTHI U
MOJIyYuTh CBOOOY MepeaBHKEHHsI, KaKoi 001afaioT rmoje-
Bble (hopmbl MaTeprn. He mipaBaa Ji, 9To HEUTO MOXOXKee MPo-
UCXOIUT U B YeJoBeueckoM cooOmectBe? [lyXOBHO SHEprUYHbIC
JIIOIA TOXE HETIPEPhIBHO OOPIOTCS 3a CBOIO JIMYHYIO CBOOOIY U
Jake 32 CBOOOY 36MHOTO YeJIOBEYeCTBa WM BCEOOITYIO0 TEMO-
KpaTuIio U TIpaBa 4YejIOBeKa, HO TaKKe HENMpPEepbIBHO YHUUTOXKA-
IOT TP 3TON OOpbhOE KaK CBOMX MPOTUBHUKOB WJIA COBEPIICHHO
HEBUHHBIX JIIOIE, TaK ¥ CBOMX CTOPOHHUKOB, B YeM-JTHOO HECO-
IJIACHBIX C TJIaBHBIMM OOpIiamMu 32 CBOOOMY, PaBEHCTBO U Opat-
ctBO. TakoBa XW3Hb M TAKOBA BCSI KICTOPUSI 3eMHOTO UYeJioBede-
crBa. Camas Boicmiast mH(popMaIus 3aKJII0UY€HA B TPETheil
| BbICIIEH HepapXuu MaTepPHAJbLHOI0 MUKPOKBAHTAa WJIH
B CYIIIHOCTH KBAaHTAa JyXOBHOI1 MOHA/Ibl, KOTOPasi 3aHNMa-
€T MyCTOo€e MPOCTPAHCTBO IEHTPA TAKECTH . DTOT KBaHT MO-



HaJIbl YK€ He TIPUHAJICKUT HaIlleMy TIPOCTPAHCTBY, Jake eCIIu
OH MOPOX/ICH M3 KBAHTA TOJICBOW SHEPTUH, TIOCIIEe TOTO, KaK STOT
KBAHT TOJIHOCTBIO UCTPATHJT COOCTBEHHYIO SHEPIHUIO M TIONY UM
6oxecTBeHHYI0 MH(popMarmio. biaronapsi cBOMCTBY HepreTu-
YeCKOU HUIIIEThI, KBAHT J{yXa MOHA/IbI [IEHTPa MOy 4T aOCOIIOT-
HYIO CBOOO/Ty TIepeMelTieHu 1, TOJTHOCThIO UTHOPUPYS Takue (PyH-
JaMeHTaJIbHBIE TapaMeTPhl IPOCTPAHCTBA, KAK BPeMsl U PacCTosi-
Hrie. Ho rimaBHOe aske He B 9TOM, a B TOM, YTO {yXOBHBIi KBAHT
MOHA/IbI EHTPa MOJYy4iJ 00KecTBEeHHOE MPaBo BbIX01a
u3 npocrpancTBa BeeleHHOM MO0 TYHHEJIbHOMY NepPexXoay
B Hem3BecTHOe npocTpancTBo Otia HebecHoro.

KBaHT MOHa/IbI IIEHTPA TSHKECTH AaTOMHOTO sIIpa ¥ JII0OO0H 3J1e-
MEHTAPHOW YaCTHIIBI SIIEPHOTO JICJICHUsI, HU TPU KaKUX YCIIOBU-
SIX HE JIOJDKEH COMPUKACATHCS HE TOJIbKO C MEXaHUYECKOU SHep-
THMel Macchl, HO M C SHEprUel MmojieBbix cTpyKTyp. [TocinencTeus
TaKOro HeCaHKIIMOHUPOBAHHOTO COMPUKOCHOBEHUS HETIpe/ICKa-
3yeMbl, HO OHM HUKOT/Ia He TIPOUCXOVJIN U He MOTYT IIPOU30MTH.
BhICTpoiefiCTBIE TIEHTPAILHBIX KBAHTOB MPEBBIIIAET BCE MBIC-
JIMMbIe BeJIMUYMHBI KBAHTOB MaTepuaibHOro mupa. [1o cytu nena,
UX CKOpOCTh Oe3rpaHnyHa. OTBET Ha BTOPOU BOMPOC, MOYEMY
KBaHTHI (POTOHOB, JIEKTPOHOB, IPOTOHOB ¥ MUK POKBAHTBI ATOM-
HBIX SIJIED, 4 TAK)KE aTOMOB M MOJIEKYJI XHMHYECKHUX IJI€MeH-
TOB W UX COeJNHEHHIT CTIOCOOHBI K JIJIUTEJIHLHOMY U YCTOM-
YHBOMY CTAOMJIBbHOMY CyIIeCTBOBAHHIO BO BpeMeHH, 3a-
KJII0YAeTCsl B TOM, YTO BHYTPH HX IPOCTPAHCTBA MoOcCJje-
JI0BaTeJbHO BO3HHUKAIOT /IBa HH(OPMAIMOHHBIX I[€eHTpa



pa3HopoAHO Npupoabl. OQUH EHTP TOHYXKAaeT MEXaHU-
YECKYI0 HEPTUI0 MACChl SIPOCTHO pa30eraTbesi, UCTIONb3Ys BCIO
BHYTPEHHIOIO CUJTy U MHEPIMIO /ISl MpeoOpa3oBaHusl IOTEHIIN-
QJIbHOM SHEpruv B KMHETUYECKYIO SHepruio. B cBs3u ¢ Tem, 4ro
BCE JEUCTBUSI MUKPOKBAHTOB MH(POPMAITMOHHO CUHX POHU3UPO-
BaHbI, B OOJILIIIOM MHOKECTBE MUKPOKBAHTOB TP UX BPAIICHUN
9TO NPUBOIUT K 3(PeKTy 0Opa3oBaHUs IEHTPOOEKHOMN CUJIBI.
Jpyroii ua¢opManuoOHHbIA EHTP , BO3HUKIITUI MOOIN30-
CTHU OT IIPEKHETO IEHTPA, MPUHYK/IAET MEXaHUIECKYI0 SHEPTUio
Macchl K CTOJIb € SIPOCTHOMY CKaTHUIO, C UCIIOIb30BAaHUEM B Ka-
yecTBe (DOPMBbI JBVKEHUS] HE CIIUPAJICH, a CXOASIIUXCS JIHII-
COB. DTO CBOMCTBO 32 CUET BceoOIIel CHHXPOHU3AIMY MOPOKIA-
eT ;Ba BeKTopa ciiibl. OJJH BEKTOP CUJTBI O€30MOPHO Tiepemeria-
€T MUKPOKBAHT MacChl K HOBOMY LIEHTPY TSKECTH, a IPYTrOil BEK-
TOP CWJIbI, HATIPaBJICHHBIN K HOBOMY LIEHTPY TSIKECTH, B CHHXPO-
HU3AIMY ¢ MHOXECTBOM JPYIMX MUKPOKBAHTOB MAacCChl, IIPUBO-
it K 3(ppekty 00pa3oBaHUs IIEHTPOCTPEMUTETHHON CUJTBI U
cwibl TsaroteHusl. Takum oOpa3zom, J000i MaTepHAILHBIN
KBAaHT MacChl HAX0UTCS B HENMPEePbHIBHOM HeCTAI[HOHAP-
HOM IIepexX0/ITHOM BOJIHOBOM Ipoliecce Mocjae 0BaTeJbHO-
ro pacmmpeHusi, a 3aTeM C;KaTus U 0e30IOPHOro mnepe-
memeHus. [Ipy 5ToM MaTepraIbHBII MUKPOKBAHT TPATUT COO-
CTBEHHYIO SHEPrUI0 U SHEPruio 3aXBaueHHbIX (POTOHHBIX MUK-
POKBAHTOB JIy4eBO# Hepruu 3e3j win ColHIa u Jpyrux Io-
JeBbiX (DOpPM MaTepuu, BKJIIOYAS U KBAHTHI TOJISI TPABUTAIINH,
JUTSI TOTO YTOOBI UCTIOJTHUTh BHYTPEHHIOW PadOTy W TIOPOIUTH



BEKTOP CHJIBI OE30MOPHOTo NiepemeltieHrs. bezomopHoe cuiio-
BO€ NepeMeleHlue BCerja oCylecTBIsIETCS B HanpaBJe-
HHY HEHTPA TAKECTH HeOECHOTro TeJia WM B HANPpaBJIeHNH
0oJiee MaCCUBHBIX HeO€CHBIX TeJl, €CJM MUKPOKBAHT Ha-
XO/IUTCS B OJJUHOYECTBE IITyDOKOI0 KOCMOCa BCEJIEHCKOT0
npocTpancTBa. YeTKOCThb U MOJHOTA OTBETA MOHPABUJIACH AAKe
MHE, KaK aBTOPY 3TOW COBEPIIIEHHO peaJbHOW TMIIOTE3bl BHYT-
PEHHEro yCTPONCTBA MEXaHUYECKMX MUKPOKBAHTOB, YTO ObIBAET
oueHb penko. [Tyranuipl B Moux padoTax mpeaocTatouHo. B oc-
HOBHOM $1 CTIBITHIBAIO KpaifHee pa3oyapoBaHue U IITyOOKYIO JI0-
cajy, Korja oOHapyKMBalo pacxoxkjieHne 3apMKCUPOBAHHBIX Ha
9NIEKTPOHHOM HOCHTEJIe TEKCTOB, C TEMHU MBICISIMU 00 YCTPOUi-
CTBE MaTepUasbHBIX U JYXOBHBIX CYIIHOCTEN BceneHHon, KoTo-
pbie TOIBUTJIM MEHSI Ha TBOPYECKYIO Pa0OTY IO M3JIOKEHHUIO CBO-
UX MBICJIEH JIJIs1 HIMPOKOTO KPyra uyuTaTesiei.

OTBer Ha BOMpOC, YTO OyJEeT MPOUCXOIUTh C MAaTEPUATLHBIM
TeJIOM HeOOJIBINION MACChl, KOTOPOMY TIO BOJIE U€JIOBEYECKOTO pa-
3yma Oy/IeT MpuiaHa MOCTOSTHHASL CKOPOCTh B TITyOOKOM KOCMO-
ce, YaCTUYHO YK€ U3JIOKEH B JIBYX MpeblAyInX OTBeTax. Beab
H30JHPOBAaTh MaTepHaJbHOE TeJ0 OT BCENpPOHHKAIOIe-
ro BO3/IeMCTBHS MOJISI TPABUTAIMU YeJ0BEeKy He IO CH-
JiaM B JIIOOBIX IIyOmHAX KocMoca. ['paBUTallMOHHOE TOJie —
9TO TOHKasl MaTepuasbHasl IPOCTPAHCTBEHHAS CTPYKTYpa, KOTO-
pasi HeceT B ceOe MaJio SHEpruu, HO 3aTO yMeeT MepenaBarh U
CKJIa[IbIBaTh MO 3aKOHY BEKTOPOB MH(OpMAIIMI0 O Macce BCeX
HeOecHbIX Ten BeenenHon. Ecim MatepraibHOE TEJIO COCTOUT U3



MHOECTBA «M» MUKPOKBAHTOB aTOMOB M MOJIEKYJT XUMUYECKHUX
9JIEMEHTOB U MX COEJMHEHMI, TO CaMW KBaHThI MOHAJI UX IICH-
TPOB TSDKECTE! BBIUUCIIAT M OMPECIIAT, [IEHTPATbHBIA MUKPO-
KBaHT MCTUHHOTO IIEHTpa TsSkecTu MatepuaibHoro tena. [lenTp
TSAKECTH JI0O0ro MaTepuaJbHOro TeJia uMeeT HH(popMma-
IHI0 He TOJbKO 0 KOJHYECTBEe «IN» MHKPOKBAHTOB (pH-
3MYECKOro TeJa, HO H 00 UX 00Iel Macce. DTO CBOWCTBO
He TpeOyeT nokazatebcTB. OHO JOKa3aHO MPeIbIIYIIMU ITOKO-
JIEHUsIMU Y4eHBIX. PYKOBOJICTBYSICh TOYHBIMU TAHHBIMU 00 00-
el Macce COOCTBEHHOTO (PU3MYECKOTO TeNa, O MEePBOHAYAIb-
HOM BEKTOpE CKOPOCTH, a Takxke WH(OpMaIMel 0 CyMMapHBIX
BEKTOpax CUJI OTJAIEHHBIX U OJMMKHUX MaTepUaJIbHBIX MaKpO-
00BEKTaX BCEJIEHCKOrO MPOCTPAHCTBA, JYXOBHBI KBAaHT MOHA-
JbI OOIIIEro MEeHTpa MEXaHWMYECKOM MacChl HAYHET MTHOBEHHBI-
MU, KOPOTKMUMHU «CKauKaMu» OE30MOPHO MepeMeIaThCs 1Mo 3a-
paHee pacCUMTaHHOU TpaeKTopuu. ECIIM TOBOPHUTH SI3BIKOM Hay-
KM, TO MaTepyaibHOE TEJIO, KOTOPOMY YeJIOBEK MpUAal o CO0-
CTBEHHOMY pa3yMy U BOJI€ MOCTOSIHHYIO CKOPOCTbh, MPHUCTYIHT
HE TOJIbKO K WCIIOJIHEHWIO BOJIA YeJIOBeKa IO MIEPBOMY 3aKOHY
Hpi0TOHA, HO ¥ K UCTIOTHEHUIO 3aKOHA BCEMUPHOTO TATOTeHUs1. B
KaKyI0 0bI CTOPOHY OT INIaBHBIX MaKpP000beKTOB BceesieH-
HOIl HE OBLJI HANpaBJIeH BEKTOP NMepPBOHAYAJIbHOI CKOPO-
CTH, M KaK ObI BEJJHK OH HH ObLI 0 CHJIE NMePBOHAYAJIb-
HOT'0 UMITYJIbCA, HO J[yXOBHAasl MOHA/1a 0011[ero meHTpa Ts-
JKeCTH MeXaHHUYeCKHX Macc MPUHYIUT MaTepuajbHOe Te-
JIO CNOJIB30BaTh YHEPTrUI0 COOCTBEHHON MacChl H BbIpa-



0aTbIBaTh UMIIYJIbCHBIN BEKTOP CHJIbl, HANIPABJIEHHBII B
Ty CTOPOHY, I/le PacnoJoKeHbl MacCUBHbIE MAKPOOObeK-
ThI BCEJIEHCKOTro mpocTpancTia. [Ipy 3ToM nepBoHaYaIbHBIT
UMITYJIbC CHJIBI U CKOPOCTH, KaK U HarpaBlieHUe ABHKEHUs1, Oy-
YT U3MEHEHbl B CTOPOHY YMEHbIIIeHUs Uiu yBeianueHust. [o-
MHMO BOJIM Y€JIOBEKA M BOIIPEKH BCEM TPEM 3aKOHAM MEXAHUKH,
CKOPOCTb JABWXKEHHUsI Oy/IET COTJIacOBaHa He C BOJIEH YeoBeKa, a
C 3aI1lacoOM BHYTPEHHEW SHEPrvM U C HAJIMYUEM BHEIIHUX JIyde-
BbIX UCTOUYHMKOB. Pa3Be 51 He npaB?

O KaKOM ITOCTOSHCTBE CKOPOCTH, M KaKOW NPSMOJIUHEUHOU
TPAaeKTOPUH, MOKHO BECTU peub B YCIIOBHSIX JEHCTBUS 3aKOHA
BCEMUPHOTO TATOoTeHUs1 ? U Kak 4esoBeK HayKU MOXXET OTMEHUTh
9TOT 3aKOH, MTpe/Inonarasi Kakoe-t1o MU(pUIeCcKOe pABHOMEPHOE 1
MPSAMOJIMHENHOE IBMKEHUE MaTeprasbHOro tesa? Co BpeMeHeM
paccTosiHuEe MeX/ly MaCCUBHBIMU TelaMy BceseHHOU M Hallum
MaJIbIM MaTepUaIbHbIM TeJIOM, 00513aTeIbHO HAYHET YMEHbIIIATh-
cs1. [1o 3akOHY BCEMUPHOrO TSATOTEHUS CUJIa B3AUMHOI'O MTPUTSI-
JKEHUSI TIPSMO TPOIIOPITMOHATIFHA MaccaM TeJl ¥ 00paTHO TPo-
MOPIMOHAJIbHA KBAJpaTy PacCTOSIHUS MEXIY HUMU. YMEHbIIIe-
HUE PACCTOSIHUS YBEJIMUUT CUITy B3AMMHOTO IPUTSIKEHM S, A 3HA-
9uT, OyJIeT U MOCTOSHHO HApAIUBaTh CKOPOCTh MX B3aUMHOTO
commkenus. Besikoe MaccuBHOe HEOECHOE Telo He CTOWT Ha Me-
CcTe, a IBMIKETCS IO CITUPAIIH, JUTUIICY, TUIepOosie Wi mapado-
ne. Bot u Hamle Masioe MatepuaiibHOe Tesio Oy[eT JABUraThCs B
HalpaBJIeHUU 3TOrO0 MacCMBHOIO Tejla He MO MPsIMOH, a Mo Ka-
KOM-TO KPUBOW JIMHUU CIIOKHOW (DOPMBI, KOTOpasi NPH Mpu-



OJIM>KeHHH K MacCUBHOMY He0eCHOMY TeJly 00s3aTeJIbHO
«BBIPOJUTCSI» B CIIHPAJb, rHNEPOOTYy Hian mapadoiay. Ma-
JIOMy TeJTy He JaHO TMpaBo Kak oT bora, Tak ¥ OT HayKH, CTaTh ca-
MOCTOSITEJIbHOM TJIAHETOM U MEPEUTU HA SJUTUITUYECKYIO POPMY
IBYKeHHS. TakvM MCKITIOUUTETbHBIM ITPAaBOM 00J1aJal0T TOJIBKO
CaMOCTOsITEeITbHbIE HEOECHBIE TeJia, IIEHTP TSKECTU KOTOPHIX 3a-
HUMaeT He OJJH KBAaHT AYXOBHOW MOHAJIbI,  JIeIerMPOBAHHBIN
JyX BCEro MHOXECTBA MaTepUAJIbHBIX MHUKPOKBAHTOB, KOTOPbIE
COCTABJISIIOT CyMMapHYIO Maccy HeOeCHOro TeJa.

[MoueMy s1 ¢ TONHOW YOEXKICHHOCTBIO YTBEPXKIIAD, UYTO BCE
MacCUBHbIe HeOeCHbIE Tejla, OpOUTAIbHBIE XaPAKTEPUCTUKH KO-
TOPBIX O0JIAIAI0T HE3BIOJEMON CTaOMIBHOCTBIO, OOSI3aHbI JIBU-
raTbCs 1O JUTMNTUYeCKUM opouTam? [la moTomy, 4To 3TOT yau-
BUTEJIbHBIN (DAKT JIBMKEHHS BeeX 0e3 UCKITIOUSHUS TIAHETHBIX
TeJl U UX CITyTHUKOB IO JUIMIITUIECKUM OpOUTaM OOHAPYKHIT
Kerutep, a 3aTeM U 3KCIIepUMEHTAILHO MOATBEPAWIIA BCSI MaTe-
pramicTuyeckast Hayka. Ho yem BbI3BaH 3JUTUIIC TJIAHETHBIX Op-
6ut? OH BBI3BaH HEMpephIBHBIM ABkeHreM CONHIA MO CBOEH
rajaktudeckor opoure. Ecom 661 CoJiHIle He ABUTAJIOCH, a
CTOSIJIO HA MecTe, TO BCe OpPOUTAJIbHbIE IUIAHETHbIE 3JI-
JHMICHI HEME/IVIEHHO «BbIPOJWINCH» B CXO/SIIHECs CIH-
paym. IloquuHssch 3akoHy unciaa «I[lu» u 3aKoHy BceMup-
HOT'0 TATOTEHUsA, IIaHeThbl CoJITHEUHOH cHCTeMbl MPeBpa-
THJNCH ObI B €€ «HCKYCCTBEHHbIe» CIyTHHKH M HeoOpa-
THMO CTaJH Obl CIHPAJBLHO CXOIUTHCA K «MaTepPHAJIbHO-
MY YpeBY» CBO€il COJTHEUHOH MaTepH, MOKAa He NMpeBpaTu-



JHCh B 4aCcTh 3Be3H0N MaTtepun Hamero CoJuHna. Takum
00pa3oMm, TBUKEHUE MEXaHUIEeCKOW SHEPTUH COTHEYHOU MACChI
0 CBOEM raJIaKTUYECKOI OPOUTE SIBJISIETCS HE «BO3MYTHUTENIEM,
a IJIaBHBIM TapaHTOM CTaOMJILHOCTH OpOMTAJIBHBIX MapaMeTpOB
BceX IIaHeTHBIX TeJl COJTHEYHON CHCTeMbI M MX CITyTHHKOB.
Ckopocts ConHIla Ha CBOEH rajlakTHIECKON OpOUTe SBISIETCS
OJIHVM W3 IJIABHBIX PETYJISITOPOB HEOECHOTO MeXaHN3Ma 110 aBTO-
MaTHUYECKOMY YIEepKaHUI0 OpOMTABHBIX MapaMeTPOB M Xapak-
TEPUCTHK TITAHETHBIX TeJI B MX 3aJaHHBIX npeaenax. [Ipu stom
UCTIOJNI3YETCS TOT K€ MPUHIIMIT MAJIbIX OTKJIOHEHUI OT UjIeasb-
HOro o0Opasiia B Ty WM UHYIO CTOPOHY. DTO JBH:KEHHE MPO-
HCXOJHUT He MJIABHO, a HUMITYJIbCHO, MAJbIMH KBaHTaAMH H
¢hopMupyeT BTOPOI IIEHTP IKCEHTPUTETA IJLJIMIICOB IJia-
HeTHBIX TeJL. [IycTh yueHsle, elie pa3 BHUMATEIbHO IIOCMOTPSIT,
KaKKe MPOIIeCChl MPOUCXOST B HEOeCHON MeXaHUKe aBTOMAaTH-
YECKOro peryJupoBaHusl OpOUTAIbHBIX TAPaMETPOB TJIAHETHBIX
tesn? Macca CosHIIa UCTIONTHSIET 3aKOH BCEMUPHOTO TATOTEHUS,
1 (bOpMUpPYET LIEHTPOCTPEMUTEIIBHYIO CHITY BpallleHHs1, KOTOpast
MIPUTATUBAET TIJIAHETY, U 3aCTaBJISIET €€ IBUTAThCS HE TIPSIMOJIH-
HEWHO, a Mo cxopsteics cnimpaiu. Ho kaxkplii HeHTpP SKCeH-
TPUTETA, UHANBUAYAJbHLINA s Kax a0l miaanetrbl CoJr-
HEYHON CHCTEMBbI, OTTAJKHBAET BEKTOPOM I[EHTPOOEK-
HOM CHJIbI CBOIO IJIaHETY OT Macchl CoJTHIa, B 3acTaBJIsAeT
ee JIBUraThCsl He MO CXO/IsIencsl CupaJn, a o JUIMICY .
A Terepb MOCMOTPHUTE, YTO IMMPOUCXOAWT BHYTPH aTOMHOTO sIIpa
MUKpokBaHTa MexaHudeckoil maccol? [logooHo CoHeuHOM



CHCTEeMe, B KaK/I0OM aTOMHOM sifipe CylleCTByeT /1Ba IeH-
Tpa cuibl. OIMH U3 HUX 00pa3yeT cpa3y JBa BEKTOPA CUJIHL: BO-
MePBbIX, SHEPrus MEXaHUUECKOW MACChI, U3 COCTOSIHUSI BBICIIIEH
CTEIEHU paCIIMPEHUs], NbITAETCS CABUHYTh U YCTAHOBUTh MOHA-
Iy IIeHTpa Ha MpexHee MecTo, U (hOpMUPYET B ceOe IIHUITH-
Jyeckue opOuTHl cxoxaeHus. Ecmm Ob1 MOHaga nieHTpa obnajaa-
Jla XOTh KaKOM-TO SHEPruer M MOJYMHSIIACh BCEJIEHCKUM 3aKO-
HaM IPOCTPAaHCTBA U BPEMEHHU, TO SHEPIUsi Macchl, chOpMHUPO-
BaB CBOVMMHU 3JUIATICAMU TTPOJOIBHBIN BEKTOP CHJIbI, 00s13aTe b~
HO BepHyJ1a Obl JTyXOBHBI/ KBAHT MOHA/IbI Ha pekHee MecTo. Ho
BCAKAs SHeprus, 6ecCHIbHA N3MEHHTH MPOCTPAHCTBEH-
HOE M0JIO2KeHHE JYXOBHOI0 KBAaHTA MOHA/bl IIEHTPA, KO-
TOPBIN He COAEPKUT HUKAKOI SHEPruu U MOTOMy He HC-
MOJIHSIET 3aKOHBbI IPOCTPAHCTBA U BpeMeHU. He qyXoBHBIN
KBaHT LIEHTPA, a MEXaHWYeCcKasl SHePrusi MacChl /UM TUIECKU-
MU OpOUTaMU MepeMelIaeT caMa cedst K HOBOMY IIEHTpY TsiKe-
CTH, a 3HAYUT, U OE30MOPHO MEePEIBUTAETCS «KOPOTKUMHU Tiepe-
OeXKamMu» TI0 TIPOCTPAHCTBY-BPEMEHH.

Bo-BTOpBIX, CHOKYCHPOBABIIMCH, BOKPYT HOBOTO MOJIOXKeE-
HUs1, SHEPIUsl MACChl HAUMHAET CIIUPAJIBHO CXOAUTHCS K MOHA/Ie
LEHTpa U MOPOXAAET BEKTOP HEHTPOCTPEMUTENILHON CUIIbL, KO-
TOPBIIl YMEHbIIIAET pa3Mepbl aTOMa JI0 «(PeMTO» 1 «aTTO» pa3Me-

POB, MOpsiJIKa 10°1% mMetpa. [Ipu 3TOM lyXOBHast MOHa1a LIEHTpa
TSDKECTH, HE UMesl SHEPruu, o0JaJaeT MmojTHOTON WH(pOpMaIu
¥ TIpe/IBUIeHUeM OyIyIIero, a Takke MH(POPMAIIMOHHO CBsSI3aHA
CO BCEM MHOKECTBOM JIyXOBHBIX KBAHTOB MATEPUAJIbHOTO TeJla U



€ro OOIIMM IIEHTPOM TskecTu. B onpegesieHHbI MOMEHT, He
JIOIyCKAasi CONPUKOCHOBEHHUSI ¢ KBAHTAMHU MeXaHN4YeCcKOon
9HEePruy Macchl, IyXOBHbIH KBAHT MOHA/IbI IIEeHTPA MOKH-
J1aeT MO TYHHeJbHOMY Iepexoay nmpocTpaHcTso BceseH-
HOI1. DHeprus Macchl OOHAPYKMBAET BHYTPU ceOs MOTHYIO ITy-
CTOTY WJIM JIBIPKY, U C TAKOH ke SPOCThI0 KaK OHa CXOIMJIACh K
TOYKE LIEHTPA, HAYMHAET CIIUPAJIbHO PACXOIUThCs, cama B cebe
MOPOXasi BEKTOP LIEHTPOOEKHOM CHIIBL. DTO Oe3yJep:KHOe pac-
HIMPEHUE SHEPTUH MACChI, MPEeKpalaeTcsi Toraa, Korjaa oHa me-
pEBEAET CBOI MEXAaHMUYECKYI0 KUHETUYECKYIO SHEPIIO B BEPX-
HUI YpOBEHb MOTEHIIMU U CHOBA OOHAPYKUT BHYTpHU ceOsl ITy-
XOBHBI KBAaHT MOHA/Ibl, KOTOPBI KaK Obl BO3HUK U3 «HHOTKY-
na». Ho yke He Ha Ipe:KHeM MecTe, a B HOBOI TOYKe NPo-
CTPAaHCTBA, PACNOJIO}KEHHON HAa pacuyeTHOl Tpacce /JBH-
’KeHHs1. MexaHn4ecKkasi JHeprusi Macchl, He UMest BO3MOKHOCTU
CIIBUHYTh MH(OPMAITMOHHBIA KBAHT AyXa COOCTBEHHOW CHJIOM,
CHOBA MEPECTPAUBAETCS TI0 TUIITUIECKUM OPOUTaM, U TEM ca-
MBIM O€30MOpPHO MepeMeInaeTcsi K HOBOM TOYKE IMPOCTPAHCTBA.
3areM mpolecc CKaTusi aTOMHOTO spa 0 «(PeMTO» U «aTTo»
pa3MepoB MOIHOCTHIO TOBTOPSIETCSI.

['maBHBI BHIBOJ HAIpAIIMBAETCS caM COOOU: MaTepusi He
MOZKeT CylIeCTBOBATh BO BPpeMeHH, 0e3 MCIIOJHEeHNs 1o-
CTOSIHHOM PatoThI M 0€3 HenpepPHIBHOTO NMITYJILCHOTO TIe-
peMelieHusi no npocrpadcTBy. [loctosiHHas paboTa rmpornop-
IIMOHAJIbHA MEXaHMUECKON SHEPrUM MaTEPUAILHOTO TeJa U TPO-
ABJISAETCA KaK BEKTOP CWJIBI (PU3MUYECKOro Beca Teia. Maccey, Kak



CKaJISIPHYIO OE3BEKTOPHYIO BEJIMUMHY, 00pa3yeT SHeprusi Mare-
PUATTBHOTO MUK PO— UJIM MAKPOKBAHTA BCEJIEHCKON MaTepUU, KO-
TOpasi 3aKJIloUeHa HEMOCPeJCTBEHHO B KBAaHTHI MPOCTPAHCTBA.
Maccy Tena HEBO3MOXKHO BBISIBUTH WM OINPENEeTUTh HUKAKUM
UHBIM CIOCOOOM, KpOMe Kak 4epe3 BHYTPEHHIOI padoTy 31-
JIMIITUYECKUX CIUpajiell KBAaHTOB MaccooOpas3ylolei SHeprum,
BO BpeMs UX CXOXJICHHSI M OE30MOPHOro MepeMeleHusl K HO-
BOU TOYKe (pU3MUeCKOro 1eHTpa tskectu. Urak, B oTiimune
ot yrBep:kaeHnsi HpoloToHa, Besikoe Majoe MaTepHaJb-
HOE TeJO B INIyOOKOM KOCMOCe He Oy/IeT JIBUTraThCsl € Mo-
CTOSIHHOM CKOPOCTBIO 1O NMPSAMOM JIMHHH, a Oy/IeT KOPOT-
KHMH «CKaYKaM#u» 0e30I0PHO NMepeMelaThCsl € MOJI0KH-
TeJIbHbIM WM OTPULATEJbHBIM YCKOPEHHEM 3a CUeT pa-
00THI KBAHTOB MeXaHUY€eCKOIl BHyTPEHHEH SHEePIruHu U CO-
3/1aHUs1 IePeMEeHHOro BekTopa cuibl. [Ipudem 3ToT mepe-
MEHHBI BEKTOP CUJIbI, MPOIMOPIIMOHATBHBIN YCJIOBHOMY TMOHSI-
THIO MAacChl M PeaIbHOMY TOHSITUIO BHYTPEHHEN MeXaHU4eCKOn
SHEPruy MaTepUabHOTO Tesia, Beernaa OyleT HalpaBlieH B CTO-
POHY MacCHBHBIX HeOeCHBIX TeJl. O TIOBEPXHOCTH HAIIeH TIaHe-
Thl ¥ TOBOPUTDb HEYero. 3/1ech HUKAKOe PaBHOMEPHOE U MPsIMO-
JIMHENHOE IBUXKEHE HEBO3MOKHO, TIOTOMY YTO HET MPSIMBIX JIU-
HuM. Kak ke MOXHO C TAKMM HauBHBIM npeacrasieHreM Cpen-
HUX BEKOB JIBUTATh COBPEMEHHYIO HayKy B ITPaBUJIbHOM HAIPaB-
nenun! He mopa v CHATS € 171a3 MOPbI HAYYHBIX aBTOPUTETOB U
MOCMOTPETh HA MUP HE UX, a COOCTBEHHBIMHU TJIa3aMHU.



I'naa IV. OrpannunTe]ib CKOPOCTH
U TEOPUS OTHOCHTEJIbHOCTH

1. Teopust OTHOCHTEJIBLHOCTH U
CKOPOCTh MeXaHHYeCKHX TeJl

[Tprvem 3Ty BakHEHIIyI0 H(GOPMALIUIO O OE30IIOPHOM YCKO-
PEHHOM NepeMeleHUH MaTepPUaIbHOTO Tela B IITyOOKOM KOCMO-
ce 3a cueT COOCTBEHHOrO BEKTOpa CWiibl, K cBeaeHuio. [lo jo-
TYKE pacCyKACHUI TOMy9IaeTcs, 9TO YeM Ha OOJBIIIEM PacCTosi-
HUY HaXOQUTCS Hallle MaJloe MaTepuajbHOE TEJIO OT MAaCCUBHO-
ro HeOECHOro TeJsa, TeM OOJIbIIE TeJO UMEET BPEMEHH, UTOObI
pa3orHaThbecsl 40 MaKCUMAJIBHOW CKOPOCTH U ITPOU3BECTU Paspy-
AL yaap MO0 MacCUBHOMY Tejly 3Be3/bl Wi I1aHeTsl. Ho
pa3Be MyApblidi ycTpouTennb BceleHHOM Mo3BONMUT, YTOObl Mate-
pUisl BCEJIEHCKOT'O IPOCTPAHCTBA cama cedsl pa3pyliajia v pUBoO-
IWjIa K HECAaHKIIMOHUPOBAHHOMY SIIEPHOMY WMJIM TEPMOSIIEPHO-
My nporeccy? KaxIoMy IIKOIBHUKY U3BECTHO, YTO MAaTepHUaIIb-
HbIE TeJIa HE MOTYT IIepeMEIaThCsl CO CKOPOCTBIO BBIIIE CKOPO-
CTH CBETa WJIM CKOPOCTH NepeMeEIIEeHHsI IO TPOCTPAHCTBY (PoTO-
HOB JIy4eBoil sHepruu. Jlazke oTaeIbHbIA IPOTOH, B CIIEIH-
aJIbHOM IATHAECATHKIIOMETPOBOM KOJbIEBOM YCKOPH-
Tese nocpeau EBponsl, HeBO3MOKHO Pa3orHaThb 10 CKO-



POCTH CBeTa, a JUIIb MOKHO NPUOJHU3UTHCS K 3TOH CKO-
POCTH. A eciu B34Tb HE OTIEJBbHBIM MPOTOH, & TPaMM KaKOro
7100 XMMHUYECKOr0 IEMEHTa, TO JJaKe ThiCsUua «9KBalIal3epoB»
EBpomnbl HE CMOTYT pa3orHarbh 3TOT IPaMM BEIIECTBA HE TOJIb-
KO JI0 CKOPOCTH CBETa, HO JJa)e A0 CKOPOCTH OTIEJIBHOIO MpO-
ToHa. [IpocTo He XBaTUT BCell SHEPrUM, KOTOPYIO BHIPA0AThIBAET
COBpPEMEHHOE 4eJIOBEUECTBO, a €CJIM CMOTPETh ITyOxe, TO AJIsi
pPa3roHa OTeJbLHOr0 MPOTOHA 10 A0COJIOTHOI CKOPOCTH
CBeTa, He XBaTHUT Jake TOH SHEPrum, KOTOpasi 3aKJII0YeHa
B Macce 11aneTbl 3emJist 1 B Macce CoJiHIa . 9T0 He MOsI Bbl-
OyMKa, a Hay4YHbI (PaKkT, KOTOPBIY BBITEKAET U3 (POPMYJI TEOPUU
OTHOCHUTEJIBHOCTH, U IIPUTOM 3TOT HAaYUHBIM (DAKT NOATBEPKIECH
0eCUNCIIEHHBIM KOJIMYECTBOM IKCIIEPUMEHTAIBHBIX JAHHbIX.

W3 dopmyi TEOpUM OTHOCUTENIBHOCTH CJIEYET, YTO YEM BbI-
1€ CKOPOCTb JIBUXKEHHSI MaTepUaJIbHOrO Tena, TeM OoJblie B
3TOM TeJle IIPOMCXOAUT BHYTPEHHE IepepaclipeleieHue Macc.
CyMMapHOe KOIMYEeCTBO MacChl Kak Obl HE YBEJIMUYMBAETCS, HO
MEXaHUYeCKasl SHEPrUsi MacChl B HAIPaBJICHUU TPAacchl MoJeTa
YMEHBINIAETCS], a B HAMTPABJIEHUH, OOPATHOM BEKTOPY CKOPOCTH
JOBUKEHUS Tella, MEXaHUYECKasd SHEPTUsl MacChl HACTOJIBKO Ke
YBEJMUMBAETCA. MeXaHMUYEeCcKoe TEeJI0 pacTATMBAECTCSA B JUIMHY
no Tpacce nBukeHusi. CoBpeMeHHast HayKa HeCrocoOHa 00bsiC-
HUTb (PU3UYECKUI CMBICI 3TOTO SIBJIEHUS, TOITOMY TEOPUIO OT-
HOCUTEJIbHOCTH HE MOHMMAIOT YU MHOT'ME JIOJY HayYHOr'o CO00-
miectBa. OJJHAKO C y4eToM Halmx oOmux GpuiocodcKux 1 Ha-
YUHBIX BBIBOJIOB O TE€X IPOLIECCaX, KOTOPbIE TPOMCXOIAT BHYTPU



aTOMHBIX fIJIep, KaK U B JIIOOBIX MUKPOKBAHTAX, 3aKJIIOYAIONINX
SHEPIUI0 MaccooOpa3oBaHMsl, Y 3TOro (heHOMeHa «CaMOTOPMO-
JKEHUsT» CYIIECTBYET MOHATHOE (pu3nmueckoe oObsicHeHue. Bo-
NepBbIX, HAJIO MOHSTh, YTO NMPH CBOEM Pa3roHe B CTOPOHY
MAaCCHBHOI0 He0€eCHOro Teja Majoe MaTepHaJbHOE TeJIO
He MOKeT MCI0Jb30BaTh YHEPTrui0 MaCCUBHOr0 HeOeCHO-
ro Teja, 60 4Yepes3 moJie rpaBUTAIUH NePegaeTCsl TOJb-
KO HH(OpMaIusi, HO He MepeaaeTcsi HUKAKON SHepruu
0T He0eCHOro TeJia MaJIOMYy MaTepPHAJIbHOMY TeJly. 3HA4MT,
npu OE30MOPHOM CaMOPA3rOHE MAJIoe TEJIO MCHOJBb3YeT TONb-
KO COOCTBEHHbIE OrPaHUUEHHBIE 3ar1achl BHYTPEHHEN MeXaHuve-
CKOM 9Hepruu, mpornopiruoHaIbHble Macce Tena. Tak Kak 3arachl
BHYTPEHHEe! KMHETUYECKOU 1 MOTEHIUAILHON SHEPrUr, HEOOX0-
JMMBIE JUTs1 HETPEPHIBHOTO 00pa30BaHusI TPEX BEKTOPOB CHJI, B
KaXJIOM aTOMHOM $IIp€ CTPOro JO3MPOBaHbI, TO U CyMMapHas
BHYTPEHHSISI MeXaHW4ecKasi KUHETUYeCKasi SHEPrusi CTPOro co-
OTBETCTBYET Macce TeJia MpH JII000i ee MIIOTHOCTH, XUMHUYECKOM
cocraBe U pu3nUecKux pasmepax. s popmupoBaHus myabCcu-
PYIOIIIETO BEKTOPA CHJIBLI 0€30MOPHOr0 CaAMOJABHKEHUSI VIC-
NOJIb3YETCs TOJIbKO Ta MEXaHW4ecKash KMHETHYecKash SHeprus,
KOTOpasi 0Opa3yer IeHTPOCTPEMUTEIbHBI BEKTOP MaCChl MUK-
POKBAHTA U BCErO MATEPUAJILHOIO TeJa.

VBeanuuBasi BEeKTOpP CHJIbI 0€30MOPHOT0 CaMoO/IBH:Ke-
HHsl, MaTepusi BbIHYKJeHA YMEHbIIATh B HANpaBJeHHHU
JBHKEHHUSI MeXaHN4YeCKyl0 KHHETHYeCKYI0 SHEepPru Mac-
€c000pa3oBaHNs, YTO ABTOMATHYECKU NPUBOJUT K YMEHb-



HIEHNI0 MAacCChl B HANIPABJIECHUH IBHKEHUS TeJia M K pPaB-
HO3HAYHOMY YBEJMYEHHI0 IEHTPOCTPEMHTEJbHOTO BEK-
TOpPa CWJIbI, a 3HAYNT, K YBeJMUYEHHI0 MacChl B HaNmpasJie-
HHH, 00PaTHOM BEKTOPY CKOPOCTH NepeMelennst pusn-
yeckoro Teja. Tejio He Kak Obl, a JeliCTBUTENLHO PACTSI-
ruBaeTcs Mo Tpacce aBm:keHusi. Ho 4to npoucxonur Ha ca-
MoMm zene? Ha camom fiernte, qaxe uaeaabHO MIapooOpasHoe Te-
JIO TIPEeBpAIAETCs B JUTUIICOU], C ABYMS IIEHTpaMu Macc. ITa
pa30anaHCUPOBKA SIBISIETCS MEXaHM3MOM aBTOMATUYECKOTO pe-
T'YJIMPOBaHUSI, KOTOPBIM, Oaroaps MajibiM YCKOPEHUSIM U 3a-
MEeJJIeHUsIM, a TIpOIlle TOBOpsI, Oarojapss MajibiM OTKJIOHEHH-
SIM, CTAOWJIM3MPYET CKOPOCTDb TN OKOJIO KAKOTo-TO 3HAYEHUSI.
[Tpu 3TOM BeMMYMHA CKOPOCTH OYy/IeT MOJTHOCTHIO 3aBUCETh HE
OT MAaccChl TOro 0OBEKTa, K KOTOPOMY JIBUXKETCS TEJIO, a OT BHYT-
pEeHHEl SHepriuy M BEeIMYUHBI COOCTBEHHON MAacChl. DTOT IMPO-
1IECC MOXKHO TOKa3aTh ¢ MOMOIIIBI0 paOOThl BEKTOPOB CHJT U Ma-
TEMATNYECKUX BbI‘IHCHCHHfI, HO 4 HE 6yIIy 9TOro aejaarb, 4ToO-
OBl HE OTIIYTUBATh TCX I'II/ITEI.TGJICI‘/)I, KOTOPBIC KAYT OT MEHA HO-
BBIX MBICJIEH, a HE MaTeMaTUYeCKUX JloKa3aresbcTB. OcTaBuM
JIOKa3aTeIbCTBA U OIMPOBEPKEHHUSI CAMUM YYEHBIM U JBUHEM-
cs maneine. Kak pa3 u3 mareMaTHuecKuX JI0Ka3aTellbCTB Clie-
JyeT, 9TO Ha CKOPOCTSIX, OJTM3KUX K CKOPOCTH CBETa, MMPOUCXO-
JUT TOPMOKEHHE MEXaHUYECKOTO TeJla He TOJIBKO 3a CUET «Iepe-
pacnpesieneHusi» Macc. HaunHaet pactu caMo ymMcIeHHOe 3Ha-
yenue maccel. He TOJILKO 00ecneyuTh pa3roH, HO U MOj-
Jep:KaTh CTAa0WIBHOCTH CKOPOCTH €3 MOCTOPOHHEro Hc-



TOYHHKA CHJIbI, HeBO3MOKHO. Hayka /10 cux mop He NoHsiIa
(pyzmyEeCcKMI CMBICIT TOTO YHUKAJIBHOTO sABJIEHUA. [le10-TOo Mmpo-
croe. Ecin Macca Tea HauMHaeT MPU BBICOKUX CKOPOCTSIX BO3-
pacrtath, TO 3HAYUT, Macca TeJia He SIBJISIETCSI pa3 U HaBce-
r/a yCTaHOBJE€HHBIM HEH3MEHHBIM NapaMeTpoM. B modom
TeJie eCTh CKPBITast Macca, KOTopasi MPosABJIsIeTCS MPH BbI-
COKHX CKOPOCTsIX. [TpoGieMy CKpBITOI MAaCChl MBI PACCMOTPHUM
B 3aKJIIOUMTEJIBHBIX IJIaBaX KHUTU. A Jajbllie CJIEAYIOT ABa BbI-
BOJIA.

IlepBhIil BHIBOJ 3aKJI0YAETCSA B TOM, YTO CKOPOCTH
MaJjioro (pu3uYecKoro Teja B JajJbHeM KocMoce jef-
CTBHUTEJHHO CO BpeMeHeM CTa0WIN3HpyeTcs, HO He Ha
TOIl CKOPOCTH, KOTOPYIO TeJIy NMPHIaJH B MepPBOHAYAJb-
HbIH MEePHOJ BO3/1eiCTBUSA CHJIOBOI0 HMITYJIbCa, a HA TO,
KoTopasi OyJeT BbIpadoTaHa caMHM MaTepHaJbHbLIM Te-
JIOM, HCXO0/Is1 M3 KOJIUYeCTBa MeXaHuYeCKOH YHePruu coo0-
CTBeHHOM Macchl. [Ipyyem ana 6e30macHOCTM MAaCCHBHBIX
HeOECHBIX TeJl, BPOJE 3BE3] U IUIAHET, MaJlble Tesla, UMEIoIIre
MaJIylo Maccy, OyIyT nepemMeniaTthbcsi K MaCCUBHOMY HeOeCHOMY
00BEKTY C OOJbIIell CKOPOCThIO, YeM MaJjible Tesla ¢ OOJbIIei
Maccoii. Mou BBIBOIBI MTPOTUBOPEYAT 3aKOHY BCEMHUPHOTO TsI-
TOTEHHUsI, COTTIACHO KOTOPOMY, YeM OJIMKe PacCTOsIHUE, HAIPH-
Mep, Mexay CofHIleM U MeTEeOpOM MacCoW OUH KWJIOTPaMM,
TeM OOJIbllie CHJIa B3AaMMHOI'O TSATOTEHHS. A 3HAYUT, U CKOPOCTh
COJVKEHHU S TIOJT ISMCTBMEM HapacTaIoOIIeH CUJIBI IOJKHA Hapac-
TaTh MO IKCIIOHEHTe Oe3 BCSAKOro orpaHuyeHus u npenena. Ho



IJIe yYeHble BUJIENU, YTOObl METEOPHI JIETENU CO CKOPOCTSIMH,
OM3KMMU K CKOpocTH cBeTa? Ha 3TuX CKOpOCTSIX OHU JaBHO Obl
BBIBEJM U3 CTPOsI BClo COJTHEUHYIO CUCTEMY.

Kak pa3 Bonpeku 3aKoHy BCeMUPHOI0 TATOTEHNSI, YeM
0oJIblIIe Macca KAaKUX-HUOYIb OTIeJIbHBIX 00JIH/10B H KOC-
MHYeCKHX KaMHel, KOTOpPble BO MHOKECTBe «0JIyK1al0T»
no CoJiHe4YHOH cHCTEMe, KaK B MOsICe aCTEPONI0B, TaK U
Ha opOUTaX KOMET, TeM MeHbIlIe UX JHHEHHAs CKOPOCTh.
3Ta 3aKOHOMEPHOCTh IKCIIEPUMEHTAJILHO TIOITBEPXKICHA aCTPO-
HOMHMYECKMMH HAOMOAEHUSIMU 32 acTeporgaMu 1 domunamu. U
9Ta 3aKOHOMEPHOCTb, KOTOpasi MPOTUBOPEUYUT 3aKOHY BCEMHUP-
HOTO TSATOTEHUsl, ONpefessieTcss TeM, 4To, BO-nepBbIX, ConH-
IIe He TPATUT CBOKO SHEPrvio Ha (pOPMHUPOBAHUE B HUX BEKTO-
pa CWIBl MIPUTSDKEHUs, a JaeT C MOMOIIBIO TOJs TPaBUTAIUN
JMIIb MH(POPMAIIMIO O CBOEW Macce M CBOeM MOJIOKEeHUH. bes-
ornopHoe mepemerniienue B cTopoHy CoJHIIA TaKue acTepOujbl,
OO0MMIBl ¥ METEOPbl OPraHU3YIOT TOJBKO 3a CYET COOCTBEHHOM
BHYTPEHHEN MEXaHUUYECKOU SHEPruu. B ¢BA3M ¢ 3THM, IKCIIe-
PHMEHTHI C MaJieHNeM TeJl Pa3JIMYHOl MacChl B BAKyyM-
HBIX TPYOax BOJM3HM 3¢ MHOM MOBEPXHOCTH JOJKHBI OKA-
3aTh He3HAYUTEJbHYI0 Pa3HULY MeXK/1y YCKOPeHHeM CBO-
00/IHOT0 Ma/IeHNs] MAaCCUBHBIX U JIETKUX TeJI. Takoii Kcrie-
PUMEHT TIO/ITBEPAUT HEMOIHOTY W TPUOIM3UTEILHOCTD, €CIIU He
CKa3aTh, OIIMOOYHOCTD, TEX BHIBOIOB, KOTOPbIE CeJall FeHUAb-
Helid Mcaak Hpi0TOH, KOrJia B cajly Ha €ro roJIoBy ymaJio 3pesoe
s16;10k0. BO-BTOPBIX, MO 3aKOHAM TE€OPUH OTHOCHUTEJIbHO-



CTH, HA OOJILIINX CKOPOCTSAX UX BHYTPEHHSISI MeXaHuve-
cKas SHePrusi MaccooOpPa3oBaHus MPUXOIUT B JUCOATAHC
W OTPAHHYMBAET UX NMpPeeJbHYI0 CKOPOCTh B 3aBHCHMO-
CTH OT BEeJIMYUHBI COOCTBEHHOH Macchl. M3BecTHO, YTO Yem
Oosbllie Macca, TeM OOJbIlle MeXaHWMYecKasi MHEpPIUs MaTepH-
QJIHOTO TeJia, a 3HAYUT, ¥ MEeHbIIle Oy/IeT CKOPOCTh OE30MOPHOTO
niepeMeIeHnsT TAKUX MacCUBHBIX aCTEPOUJIOB IO MPOCTPAHCTBY
CoJIHEYHOM CUCTEMBI.



2. BpameHue He0eCHBIX
TeJI 1 10JIe TPaBUTAIHH

N3BecTHO, 9TO KaXkJ0e CaMOCTOATETbHOE HEOECHOE TeJIO Bpa-
I1aeTcs BOKPYT COOCTBEHHOM OCH U OE30MOPHO MPOABUTaeT ca-
Mo ce0s1 He TI0 OKPYXKHOCTSIM, a 1o aituricam. Kpome Toro, Kax-
J0e HacTosiiee HeOecHOe TEeJI0 OMHMCHIBAET PaBHBIE IO IUIOIIA-
IM CEKTOpa, MEK]y IIEHTPOM TSIKECTH BEedyIero HeOecHOro Te-
J1a ¥ OpOUTAJIbHBIMU TOJIOKEHUSIMU BEOMOT0 HEOECHOro Tesa
3a paBHBIE TPOMEKYTKU BPEMEHH WU UCTIONHSET BTOPO 3aKOH
Kenutepa. BoT TOiBKO ITPUMEHHUTENIBHO K 9TUM Te1aM HbloToH 1
pazpadoTa TEOPHUIO OIS TPABUTAIIUH.

I'oBops apyrumu cioBaMu, cOOCTBEHHBIM I10JIEM Ipa-
BUTAIHM 00J1a/1aeT JHIIb TO HeOeCHOE TeJI0, KOTOpoe Bpa-
[aeTCs1 BOKPYT COOCTBEHHON OCH M IBH2KETCS M0 SJUIMI-
THYeCcKOol opoute. Ecthb 1 erie oqHO ycnoBue, 0 kotopoM Heio-
TOH OTKPBITO HE TOBOPUJI, HO KOTOpOe, O€3yCIIOBHO, TIOJIpa3yMe-
BaJI. Beskoe miiaHeTHOe Teslo MOPOK/AEHO C COJHEYHOrO 9KBa-
TOpa M MOTOMY JOJDKHO HAXOAWUTHCS BO BPEMsl CBOEH IJTaHEeT-
HOM KU3HHU B IUIOCKOCTU SKJIMIITUKH, NEPHEHAMKYISPHON OCU
BpaileHus MarepuanbHoro tesa Connua. [o cBoen gpusnueckon
NPUPOZE 3a CYET paJuyca 1 YIJIIOBOM CKOPOCTH, SKBATOPHAJIbHAS
obnactb ConHLIA B THICSYM pa3 OoJiee akTHBHA, M TIOTOMY IJIaB-
Hasl JTydeBasi SHEPrHs, MUTAONIAs ITaHETHbIE TeJla, BHIOpachiBa-
ercs MaTepuaibHbiM TesioM CoJHIIa UMEHHO B IJIOCKOCTU K-



munTuku. Kpome Toro, Bce MOJIEKYJISIpHbIE M aTOMapHBIE CTPYK-
TYpbl MacC HaJIeJIeHbl CIIMHOM BpAIllCHUsI, PABHBIM TOJIOBHHE
cnvHa BpatieHus (oTOHHOro KBaHTa. [lo cytu nena, 3TOT cruH
yKa3bpIBaeT Ha TO, UYTO BpeMs ACWCTBHS IIEHTPOOESKHBIX U IICH-
TPOCTPEMUTEIIbHBIX MEXaHMUECKUX CHJI BHYTPU aTOMHOTO sIpa
TaK OTPETrYJIMPOBAHBI, UTO 32 BPEMsI OIHOTO IIUKJIA AaTOMHOE SijI-
po noBopauuBaercs Ha 180 rpamycoB. A cienoBaresnbHO, Ha Ta-
KO K€ CIIUH, HO B MPOTHUBOMOJIOKHYIO CTOPOHY, AOJIKHBI IIOBO-
paumBaThCs U NIEKTPOHHBIE 0OOJIOYKHU aTOMHBIX SIAEP.
Bo-nepBbIX, 3T0 TOBOPUT O TOM, YTO KaxXJblii aTOM U MO-
JIeKyJia UMeIOT COOCTBEHHYIO OCh BpailieHus1. Bo-BTOpPBIX, 1/
paBHOBECHSI M JUHAMUYECKOrO OajlaHCa CIHWHBI JIEKTPOHHBIX
000JI0YEK JOJIKHBI OBITh IMPOTHUBOMOJOKHBI CITMHAM aTOMHBIX
sanep. B-rpeTbux, HeOecHble Tesla 00sI3aHbI 00J1a1aTh 00JIb-
IMMH MacCaMH, a UX LIEHTP BpallleHUsl U [IeHTP Macchl 00s-
3aHBbI SIBJIATHCS YIPABJISAIONIUM U CHHX POHU3UPYIOIIUM OPraHOM
JUTSI BCErO MHOKECTBA aTOMOB 1 MOJIEKYJI BHYTPEHHHUX Macc, BXO-
JSIIHAX B COCTaB HeOecHoro Tenia. Bo3aMoxkHOCTH J11000i1 Mac-
cbl HeMe/IIeHHO (DOPMHPOBATH COOCTBEHHBII IEHTP TA-
J)KeCTH, YKa3bIBaeT Ha TO, YTO 3Ta CHOCOOHOCTH MOKET
OBITH peajin30BaHAa TOJbKO NMPHU MOJHOW CHHXPOHU3AIUH
CNIMHOB BpallleHNsl OT/IeJbHBIX AaTOMOB U MOJIEKYJ (pu3u-
yeckoro TeJia. JlJist Bcex HeGeCHBIX TeJl 0Ch BPaIleHHs SIB-
JsIeTCSl M OChI0 ynpaBJieHHus. B cBsA3M C 3TUM, MO JIOTHKE
1no100Msl, OCH BpAIlIEHUH BCEro MHOKECTBA aTOMOB M MOJIEKYJT
HEOECHOTO Tejla JIOJKHBI ObITh CHHXPOHU3HPOBAHbI U Ha-



NpaBJieHbI K IIEHTPY Macchbl HEOECHOTo TeJia, 00pa3ys CyM-
MOW CBOMX BEKTOPOB OT MOBEPXHOCTH 0 IIEHTPA TsKe-
CTH, CYMMAaPHbBIIl BEKTOP CHJIbI TATOTEHHS JJAHHOTO Hebec-
HOro tesa. CyMMbl CIIMHOB aTOMHBIX sijiep OeCUHCICHHOrO
MHOXECTBA «JIMHEECK» aTOMOB 1 MOJICKYJI HeOECHOro Tea OT MOo-
BEPXHOCTH JI0 IIEHTPA TSIKECTU TOXKE CYMMUPYIOTCS U 00pa3y-
0T CyMMAapHBIil CIIVH BpanleHusi He0eCHOro TeJa.
[prueM Te «JIMHEHKM» aTOMOB M MOJIEKYJI, KOTOPbIE JIeXKatr
BJOJb OCU HIIM COCTAaBJIAIOT MaJIbIi yYroia ¢ OCbIO BpallCHHA
HEeOEeCHOTro Tesa, B OCHOBHOM PabO0TalOT M TPATAT CBOIO SHEPIHIO
Ha BpallleHie HeOECHOro Teja. «JIMHERK» aTOMOB U MOJIEKYI,
KOTOpbIE PUMBIKAIOT K TPOIUYECKOI 30He 9KBATOPa, paboTaIOT
KaK reHepaTopbl (POTOHOB JIy4Y€BbIX SHEPIUX U KOCMUYECKUX JTy-
uen IJI 3BE3JHBIX TEJI, NJIN KaK HOTp€6I/ITCJ'II/I SHEPIrvuu I 1ia-
HeTHBIX Tedl. [1o mpumMepy Haiuen rjaaHeTs 3eMiis, COBEPIIEHHO
OYEBHJIHO, YTO TPOIMYECKAs 30HA SKBATOPA, SIBJISETCS TJIABHBIM
MOCTaBIIMKOM (DOTOHOB JIyYeBOW SHEPIUM COJHEYHBIX H3JTyde-
HUU [1J151 TOANUTKY SHEPTETUKH HE TOJILKO aTMOC(EPBI, HO IJIaB-
HBIM 00pa30M CaMUX HeJp 3eMHOrO Iapa OT ero MOBEPXHOCTH
110 1IleHTpa TskecTd. BaKHBIM BBIBOIOM U3 9THX paccyK/e-
HHU SIBJISIETCS ONpe/ieieHne MPUIHHBI 00pPa30BaHNs UK~
JIOHOB M aHTHIUKJIOHOB. Ec/iii MocMOTpeTh Ha 3eMHOW I1ap co
croponsl CeBepHOrO TOJ0Cca, TO MOXHO OOHAPYXKHUTh, UTO 3EM-
HOU I1ap BpaIlaeTcsl MPOTHB YacOBOM CTPeNKH. SICHO, YTO 3TO
BpalICHUEC BbI3BAHO CHHXPOHHbLIM CYMMUPOBAHUEM CITMHOB Bpa-
MEHUA BCETO MHOKECTBA «JIMHECK» ATOMHBIX ANCP CCBCpHOTO



nojymapus. Bo BpeMsi Takoro CriMHOBOTO BPaIlICHUs] aTOMHBIE
SIJIpa XUMHUYECKUX JIEMEHTOB, BO-II€PBBIX, 00pa3yloT BHYTPEH-
HHUE BEKTOpPa IIEHTPOCTPEMUTENILHOTO YCKOPEHUsI, KOTOPBIE MPO-
SIBJISIOTCS KaK TUIAaHEeTHAs Macca, a BO-BTOPbIX, CHHXPOHHO ITe-
peMenanTcs Ha OECKOHEYHO MaJible BEJIMUUHBI K LIEHTPY TsKe-
CTU TUIAHETHl ¥ 0Opa3yloT BHEITHWA CyMMApPHBIN BEKTOP CHJIBI
3eMHOro TsaroteHus1. [Ipu oOpa3oBaHUM IIEHTPOCTPEMUTETHHO-
IO YCKOPEHHsI, aTOMHBIE SIApa TOTJIOMIAIT OCKOJIKH (DOTOHHBIX
KBAHTOB MEKAaTOMHBIX U MEKMOJIEKYJISIPHBIX IPOCTPAHCTB U CO-
3[AI0T Pa3psDKEHKE MEK/Ty aTOMHBIM SIZIPOM U 3alIIUTHBIMU 000-
JIOYKaMH JIEKTPOHHBIX OpOUTasIell aToMOB U MOJieKyJ1. Bee ato-
MbI M MOJIEKYJIbI XUMUYECKHX BEIIeCTB MMEIOT PE30HAHCHBIC Ya-
crotel mopsiaka 10— 100 MuimmapaoB KoineOaHWil B CEKyHIY.
ST YaCTOTHI ONPEEIISIOT CKOPOCTh OOMEHHBIX ITPOIECCOB MEX-
JIy BHYTPEHHUM OOBEMOM MOJIEKYJI U MEKMOJIEKYJISIPHBIM TPO-
cTpaHcTBOM BHerHe# cpeabl. IIpoime roBopsi, npumMepHo ¢
TaKO# CKOPOCTHIO B 3AIUTHBIX 000J109KaX 3JeKTPOHHBIX
opoOuraJeii 00pa3yoTcs JbIPKH.

Ecnu naBieHue BHEUTHEW Cpefbl BbIllie BHYTPEHHETO AaBJie-
HUSI MOJIEKYJIbI, TO TIPY 0OOPa30BaHUU JBIPKU BHYTPbh MOJIEKYJIbI
XJIBIHET TIOTOK OCKOJIKOB (DOTOHHBIX KBAHTOB JIyUEBBIX SHEPTHA
U TMPOU3OUJET HE TOJBKO MOIJIOIIEHUE U3 MPUIIOBEPXHOCTHO-
IO CJI0Sl BO3/AYIIHOW aTMocepbl (POTOHHBIX OCKOJIKOB JTy4eBbIX
9HEepruii BHEITHUX UCTOYHUKOB, HO M JIOKAJIbHOE MaJIeHHUe aTMO-
cepHoro napneHusa. Takum oOpa3om, MOrJIONIeHHE Jyde-
BOIl YHEPreTUKU MOBEPXHOCTHLIMH CJOSIMH 3€MHOI'0 Ia-



pPa CBA3aHO ¢ NajJeHueM aTMoc(epHOro JaBJeHUs U HAH-
0oJiee MHTEHCUBHO MPOUCXOJUT B IKBATOPHAJLHOH 30-
He, YMeHbIIAsICh M0 Mepe npudimkenust K CepepHomy u
IO:xHOMY moJirocy minaHerbl. ECiii Mbl CpaBHUM CKa3aHHOE
C METPOJIOTMYECKUMH HaOTIOAEHUSAMH aTMOC(EPHBIX SBJICHUH,
TO IPUAEM K BBIBOAY, UTO MOMJIOIEHHUE U NIEPEXOJL OCKOJIKOB JIy-
YEeBOW SHEPruM U3 arMocdepbl B MOBEPXHOCTh 3€MHOIO IIapa
BCErJa CBsA3aHbl ¢ 0Opa3oBaHueM LUKJIOHOB. Ha CeBepHoMm no-
JyIIapuy BCE LMKJIOHBI BpAIAOTCS MPOTHUB YaCOBOM CTPEJIKH,
IIOTOMY YTO MEXAHUYECKHE CITMHBI MOMEHTOB BPAILEHUHA aTOM-
HBIX S/IEp XMMUYECKMX JIEMEHTOB ra3oBOW aTMOC(pepsl CHH-
XPOHU3HUPOBAHbI C MEXAHUYECKUMU CIIMHAMM aTOMOB M MOJIE-
KyJI IOBEPXHOCTU M HeIp 3eMHOro mapa. MoJeKyJasl U aTo-
MbI IOBEPXHOCTH U He/IP 3¢ MHOT0 Iapa NPHUBS3aHbI K 00-
el Macce TBepAOro IJIAaHETHOIO BellecTBa, H CHHXPOH-
Hasi CyMMa CIIMHOB MX aTOMHBIX f/iep BbI3bIBAeT Bpalie-
HHe 3eMHOro mapa. [Ipu nepenaue u nepexoze JiyuyeBoy SHep-
'Y U3 aTMOC(EpBl B MOBEPXHOCTD IUIAHETHI, JJOKAJIBHOE Iafe-
HYE JaBJICHUsI BbI3bIBACT TUHAMUUYECKUI AUCOAIAHC W BO3IYIII-
Has Cpefia, yBJIEKasACh CIIMHAMU BpALEHUs aTOMHBIX SJIEp ILJIa-
HETHBIX Macc, IEPEXOAUT B LIMKJIOHUYECKOe BpateHue. Iukao-
Hbl Ha CeBepHOM NOJIyIIapHUH BCera BpamawTcsi NIPOTUB
4acoBOIl CTPEJIKH, B Ty K€ CTOPOHY, KyJa U BpaIlaeTcs 3eM-
HOM 111ap, yBJIEKAEMBbI CITIMHAMY BpAILEHUH aTOMHBIX sJep IJ1a-
HeTHBIX Macc. 1o 3aKkoHamM TeoprK OTHOCUTENIBHOCTH, LIUKJIOHBI
FOxHoOro nomymapus 00s3aHbl BpalaThCs MO YaCOBOW CTPEJIKE.



OHu Tak U BpaIlAIOTCSl HA CaMOM JIEJIE.

HeiicTBuTeNnbHO, A/ HaOmoaaTens, crosmero Ha CeBepHOM
NOJII0Ce, 3eMHOM I1ap BpallaeTcss MPOTHUB YacOBOHM CTPEJKU.
HaOmonarens Ha IOxxHOM nomoce Oyner BroiHe 0O0CHOBAHHO
YTBEPXk/1aTh, UTO 36MHOM INAp BpaIlaeTcs MO YacOBOW CTpel-
ke. U 06a 6ynyT mpassl. IloaTomy nukiaonsl HO:xkHOro0 moJy-
apus BPalalTCs M0 YacOBOM CTpPeJiKe, B 4YeM HeT HH-
KaKoro napajaokca, a ecTb NpPOsIBJIeHHE 3aKOHA TeOPHUH
OTHOCHTEJbHOCTH. Takoe BpallleHe [IMKJIOHOB €CTh OTpaxe-
HYe BpaIlleH!s] CIIMHOB aTOMHBIX Si/Iep TUIAHETHBIX Macc U B 00-
Jiee MIMPOKOM CMBICJIE OTPaKAlOT HAMpaBJIEHUE OCEBOTO Bpallle-
HUS TUIAHETHBIX Macc 3eMHOro mapa. PaccMoTpes nipupoay 06-
pa3oBaHusl IIMKJIOHOB, JIETKO NOHATH M NpHpoay o0pas3o-
BaHNUsI aHTUIUKJI0HOB. Ho 17151 Takoro moHuMaHmsi Haj10
YSICHHTBH, YTO HeJpa 3€MHOro Imapa He TOJbKO MOTpeo-
JSAIOT BHEIIHIOK SHEPIrulo Jy4eBbIX HCTOYHNKOB BCeJIeH-
CKOr0 MPOCTPAHCTBA, HO M BHIOPAchHIBAIOT HA NMOBEPX-
HOCTh IIAHETHI M B OKpY:Kamoliee MPOCTPAHCTBO KBaH-
ThI MOJISI TPABUTALMM W JPyrue KBAaHTbl TOHKHX JHep-
THil, KOTOPbIE sl HA3bIBAK) CATAHUHCKO-0€COBCKIMM /TyXa-
mu. HazHaueHue KBaHTOB MOJIs TPaBUTALMM 3aKJII0YAETCS B Op-
raHW3al1u B3aMMOJEUCTBUA MH(POPMALIMOHHOU U SHEpreTuye-
CKOH CBSI3M C OKPYXAIOIMM MUPOM, 2 CaTAaHWHCKO-OECOBCKHE
JYX{ UCTIONB3YIOTCS U151 SHEPreTUYECKOU U JYXOBHOU MOIKOPM-
KM PACTUTENBHOIO U KUBOTHOTO MMpA IJIAHETHI, B TOM YHUCIIE
Y JUIsl pacTJIeHUs YesloBeYeCKUX Ayl Tak Kak KBaHThI MOJS



rpaBUTANMM W CATAHUHCKO OECOBCKHE AYyXH SIBJSIIOTCS 00-
Jiee TOHKHMH CTPYKTYPaMH, [0 OTHOIIEHNIO K SHEePreTH-
Ke JIydeBbIX YHePruii BHEITHUX HCTOYHNUKOB, TO BHIOPACHI-
BAIOTCS HA MOBEPXHOCTH IUIAHETHl OHU HEe CAMHMH MeXa-
HUYEeCKHMHI MaccaMH aTOMHBIX si/iep, a 3alllUTHBIMHU OpP-
OUTANAMH SJEKTPOHHBLIX 000JI0YE€K aTOMOB H MOJIEKY.JI
3eMHOro mapa. 3anuTHble OpOUTaIM TIOBEPXHOCTE aTOMOB
¥ MOJIEKY/T TaKke CMHXPOHU3UPOBAHBI MO MOJIEKY/ISPHBIM JIH-
HelKaM OT IIEHTpa TSKECTH JIO TIOBEPXHOCTH, HO HMEIOT Mpo-
THUBONOJIOKHbIE MOMEHThI CIIMHOB 10 OTHOIIEHUIO K CITH-
HaM aTOMHBIX si/iep IUIaHeTHbIX Macc. [1o 3Toii npuurHe BbI-
Opoc TOHKMX (PpaKIMi MOJIEH I'paBUTAIIMNA M JTYXOBHBIX CTPYK-
TYp *KU3HEOOECTIeUeH!s POTUBOICHCTBYET MOIIOMIEHUIO aTMO-
cepHOI SHEPreTUKU U BbI3BIBAET JIOKAJILHOE TMOBBIIIIEHUE aT-
MocepHoro aapieHus. B To ke BpeMsi IPOTUBOIOJI0KHbIE
CNIMHBI BPallleHHuil MOBEPXHOCTHBIX 000JI0Y€K aTOMOB H
MOJIEKYJ 3€MHOr0 IIapa, YBJIEKAIOT aTOMbl H MOJIEKYJIbI
BO3/IyIIHOU cpebl U NPUHY:KAAIT ux Ha CeBepHOM MO-
JyIIapu# BPalaThCsl 0 4acoBOil cTpeJke, a Ha FQ:kHom
NOJIyIIApUU — IPOTUB 4acoBoil cTrpeiku. Takue siBjaeHust
H HA0JI0IAaI0T METEeOpPoJOru Npu o0pa3oBaHUM ILIAHET-
HbIX AaHTHIHKJIOHOB.

Eme pa3 HanmoMHIO, Y4TO MEPBUYHOW NPUYMHOW BpPALECHUS
TUIAHETHOTO Tejla 3eMJIM, Kak W MEepBUYHON MPUUYMHON 00pa-
30BaHUSI 1IMKJIOHOB, SIBJISIETCS CHMHXPOHHOE CIIMHOBOE Bpallie-
HUE KBAaHTOB MEXaHMYECKOUN SHEPTUU aTOMHBIX SIIep MJIAHETHBIX



Macc, ¢ UX OJIHOBPEMEHHBIM IepeMelieHeM B CTOPOHY IIEHTpa
TSDKECTH TUTAHEThl U OJTHOBPEMEHHBIM 00pa30BaHMEeM BHYTPEH-
HUX BEKTOPOB IIEHTPOCTPEMMTEIILHOM CUJIbI, KOTOPHIE U MPOSIB-
JISIIOTCS KaK TUIaHeTHasi MHepluayibHast Macca. ClieioM 3a 3TUM
LIUKJIOM CJIEYEeT CHHXPOHHBIH IIMKJI, KOTJla MEXaHUYeCKasi SHEP-
T'Ys aTOMHBIX sI7Iep TUIAHETHBIX MACC, CTPEMHTENTLHO PACXOIUTCS,
niepeMeniasch Ha OECKOHEYHO MaJible BEJIMYMHBI B OOPaTHOM Ha-
IIPaBJIEHUM OT LICHTPA TSKECTU K IIOBEPXHOCTH IJIAHETHI, M 00pa-
3ysl BEKTOpa LIEHTPOOEKHBIX CHJI. B 3TOT MOMEHT MexXaHu4Je-
CcKasl 1 HHePIHAJbHAsA Macca ILUIAaHeThI He MPOosBJseTc,
a CHHXPOHHASI CyMMa BHYTPEHHHUX BEKTOPOB IEHTPOOeK-
HBIX CHJI aTOMHBIX SIIep YBJIE€KaeT MOBEPXHOCTHbIE 000-
JIOYKH DJIEKTPOHHBIX OpOHUTAJeil U NMPUHYKIAeT UX HC-
MOJHATHh 00paTHbIE CIIHHBI, KOTOPHIe (DOPMHUPYIOT AaHTH-
IIMKJIOHBI M BLIOPaChIBAIOT B aTMOC(epy NPOAYKThI SHEP-
reTHYecKoi 1esATeJbHOCTH 3€MHOr0 miapa, BasKHeHIuM
U3 KOTOPBIX SIBJSIOTCA KBAHTHI MOJISA rpaBuTanuu. MHe
MPUIILIOCh HEMAJIO TTOJIOMATh TOJIOBY, MPEXKIE YeM 51 OCMBICITHIT
NPUYKMHY, KOTOpas JISKUT B OCHOBE IMPOTHBOMOJIOKHOTO JICH-
CTBUsI, CHHX POHHBIX CITMHOB BpaIlICHHsI, ATOMHBIX sIJIep XUMUYe-
CKMX 3JIEMEHTOB IUIAHETHOTI'O TejIa 3eMJIN IO OTHOIIEHUIO K CITH-
HAM 3JIEKTPOHHBIX 000JI0UeK. [IefCTBUTENILHO, aTOMHBIE sIpa
TUIAHETHBIX MAcC HEMPEPHIBHO M CHHXPOHHO, IIUKJIUYECKU CXO-
JSATCSI K COOCTBEHHBIM IIEHTPaM TSKECTEH M 00pa3yioT BHYTPEH-
HHE BEKTOpa LIEHTPOCTPEMUTEBHBIX CHJI M CIIMHOBBIA MOMEHT
CHJIBI, KOTOPBIM TIPUHYKJAET 3eMHOU Iap BPaIaThCsl BOKPYT



cBoelt ocu. Ho mpu 3TOM Hapy:KHbIe 0O0JIOUKH IEKTPOHHBIX OP-
OuTasieil MOJIeKyJT ¥ aTOMOB HUKAK He PearupyioT Ha 9TO MPOsIB-
JIEHUE CHJIbI U He 00pa3yloT CITIMHOBbIE MOMEHTHI B HAIIPABJICHUH
BpallleHus1 3eMHOTO I1apa. B crenyiomem 1ykiie aToMHble Sif1-
pa MJIaHeTHBIX MAcC CHHXPOHHO PacXosATcsi, 00pa3ysi BHYTPEH-
HIE BEKTOpa IeHTpoOekHbIX cvil. U ieHTpoOekHas cuiia oo-
paTHOTO JIEWCTBUS TIO0 OTHOIICHUIO K IIEHTPOCTPEMUTEIILHOM CH-
Jie TIpeJbIIyIero [UKJIa NPUHY:K/1aeT NOBePXHOCTHbIE 000-
JIOUKH JJIEKTPOHHBIX OpOHNTAaJeill COBEePIINTL 00PATHBIN
CIIMHOBBIIi MOMEHT W BHIOPOCUTH M3 BHYTPEHHEro mpo-
CTPAHCTBA aTOMOB U MOJIEKYJI IPOAYKThI ;KU3HE/IeSITeJIb-
HOCTH B BH/le TOHKOH YHEPreTHKH «1yXa >KU3HU» 1 KBaH-
TOB IOJISI TPABUTAIVH.

Kakum 00pa3oM IEHTPOCTPEMUTENIbHbIE W IIEHTPOOEKHbIS
CHJTBI aTOMHBIX sIJIep TUIAHETHBIX MACC BBI3BIBAIOT OOPATHYIO pe-
AKIMIO0 TOBEPXHOCTHBIX 000JI0UEK 3AIUTHBIX MEKTPOHHBIX OpP-
ourtaneii? OTBET Ha 3TOT BOIIPOC S HAIIEJ, KOrJaa OMpeaesv
¥ OCMBICJIIJT B CBOEM CO3HAHWH, YTO IJIABHEHIINM MapaMeT-
poM ynpaBJieHHsI MEXaHHYECKOIl YHEPreTHKOM aTOMHBIX
sijiep ¥ moJieBOi SHePreTUKOIl BHYyTPEHHUX 00 beMOB aTo-
MOB M MOJIEKY] siBJsieTcsl BpeMs . [Ipexae Bcero st moHs,
9TO, IPUMEHSISI Pa3HYIO 10 BpEMEHU BO3/ICHCTBUS CHITY Bpalle-
HUS1, MOXKHO 3aCTaBUTh BPAIIaThCS BHYTPEHHIOK MACCY JKUJIKOTO
BEIIIECTBA, KaK [0 YaCOBOM CTpeJIKe, TaK U B 0OpaTHOM HarlpaB-
JeHun. /{51 sKcnepriMeHTa MOXeT TOJOWTH CTeKJIsSTHHAsl OaHKa
C 3aKOHCEPBUPOBAHHBIMY I'pUOAMU WM OTypriaMu. MBICJIEHHO



NPE/ICTaBUB ce0e ITOT IKCIIEPUMEHT, 51 CITyCTWIICS B TOABAT U
HaIesn TaM OaHKy MaprHOBaHHBIX TPHOOB JieTHero yposxkasi 2010
rofa. B3sas OaHKy B mpaBylo pyKy, s CTaJl MEIJIEHHO U C Ipa-
BWIBHBIMM LJMKJIaMU [TOBOPAYMBaTh KUCTh PYKH BIIPABO U Pe3-
KO BO3BpalllaTh €€ B UCXOAHOE MNOJNOkeHue. Yepes Tpu-yeTbipe
[IVKJIa BHYTPEHHEe COAEepKNMOoe OaHKH B BUJIE MAPHHOBAHHBIX
rpuOOB U PacCTBOpa MaprUHaJa CTAJIO C [IOCTOSTHHOM YIJIOBOM CKO-
POCTBIO BpalllaThCs CJIEBA HAIIPABO, 110 HAIIPABJIEHUIO MEAJIEHHO-
ro MOBOPOTA KHMCTU U HUKAK HE pearnpoBaJio HA MOU OBICTpBIE
oOparHble qBIKeHMs. He MeHss yria moBopoTa KHCTH, a JIUIIh
yCKOpsisl 0OpaTHOE BpallleHHe, 51 JIETKO U3MEHSJT YITIOBYIO CKO-
POCTb NPABOTO BpAILEHUsI COAEPKUMOro OaHKU. YOeIuBILINUCH,
YTO MOY MPEIONOKEHUS PABUIIBHBL, 1 CMEHWJI CBOU JIEMCTBUSA
¥l CTaJI COBEPIIATh ME/ICHHBIE IBFKEHI I KUCTH BJIEBO, M OBICTPO
BO3BpAlLaTh €e B IpaBoe cocrosiHue. Coaepskumoe OaHKu repe-
11JIO OT IPaBOr'o BPaLIEHU K JIEBOMY BPAILEHHUIO, U TAKXKe JIETKO
PEryJIMPOBAJIOCH 10 YIJIOBOM CKOPOCTH C U3MEHEHUEM BPEMEHU
JEWCTBHS MTPSIMOTO U 0OPATHOTO LMKJIA. TOYHO TakK ke, yAepKu-
Basi OIHOU PYKOM Y UMITYJIbCHO ¥ pA3HOBPEMEHHO Bpalliasi B psi-
MOM U IPOTUBOIOJIO’KHOM HaIlpaBjIeHUH OCh POTOpa HEOOJIBLIO-
IO EKTPOMOTOPYMKA, MOKHO 3aCTABUTh KOPITYC JIEKTPOMOTO-
pa BMecTe ¢ OOMOTKOM CTaTopa BpalllaThCsl BIIPABO UJIM BJIEBO,
IO HALIEMY KEJIaHUIO.

ITH 3KCHEPUMEHTHI U ABUJINCH /ISl MeHsI 0YeBH/HbI-
MH J0Ka3aTeJbCTBAMH, YTO KBAHT MOHaJbl LEHTPA TH-
’KeCTH aTOMHBIX si/iep NCHoJab3yeT (PaKTOpP BpeMeHH KaK



IJIABHBIHM 3JIEMEHT yNpaBJIeHUsI YHEPruei Macc aTOMHbBIX
si/iep. A uepe3 HUX 00ecreYnBaeTCs 1 CHHXPOHHOE yIIPaB-
JIeHHe BCeMH MHKPO— H MAaKPOOObEeKTaMH BCEJEHCKOro
NMPOCTPAHCTBA, OT OT/IeJbLHBIX aTOMOB H MOJIEKY.JI /10 Mac-
CHBHBIX He0€eCHBIX TeJ. YUTO ke MPOUCXOAUT BHYTPU ATOMHBIX
s7iep, HalpuMep, TeX MaTeprasioB, KOTOpbe 00pa3yloT TUIaHeT-
HOe TeJsio 3eMHoro mapa? Bo-miepBbiX, Bce OCH BpallleHHd aTo-
MOB M MOJIEKY/T HallpaBJieHbl K LIEHTPY TsKeCTH. BO-BTOPBIX,
JUIS1 IEPBOTo 3Tana 00pa3oBaHusI IEHTPOCTPEMHUTETbHOM
CIJIbI I CIMHA BpAaIleHus, TpedyeTcs, o KpaiHeil Mepe,
B ceMb pa3 0oJjiee JUIMTEJbHbII UMITYJbC BPeMeHH, YeM
JUIsl 00pa30BaHUsl MMITYJIbCAa MEHTPOOe:KHON clJibl. [lei-
CTBHTEJIbHO, Ha ITEPBOM 3Tarie KBaHTHl MHEPIIUATIbHBIX MEXaHH-
YEeCKHMX SHEPruil aTOMHBIX sIIep TepecTPauBaOTCS HA JUIUATITH-
YyecKue OpOUTHI, IEpeMeNIaloTCsl Ha OECKOHEYHO MaJTble BEINYM-
HBI TI0 HAITPABJIEHUIO K LIEHTPY TSKECTH 3eMHOTO I1apa, U OTHO-
BpPEMEHHO 00Pa30BBIBAIOT [IEHTPOCTPEMUTEBHYIO CHITY MEIJICH-
HOTO CXOXJeHus1. [Ipr 5TOM KBaHTHI BRICOKMX SHEPTHH TIOJIEBBIX
opm MaTepuu, U3 HapyKHBIX 0OOJIOUYEK SJIEKTPOHHBIX OpOUTA-
JIel 3aXBaTHIBAIOTCS [IEHTPOCTPEMUTETBLHON CHUIION U TIEPEXOISIT
B HeJlpa aTOMHBIX Sifiep.
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