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PACCKA3 O TOM, KAK POXKJAIOTCA U YMUPAIOT 3BE3/1bl

Can Pam u Teruible NpUBETCTBUS BceM uuTarensimM. Haneroch, BaM HpaBUTCs Hallle IyTeulecTBUe. B mpomnuibii
pa3 s HEMHOTO paccka3zal BaMm O poxzaeHuu Bcenennoi. CerogHs s Xo4y BaM paccka3aTb O TOM, Kak
POKIAOTCS U yMHUparoT 3Be31bl. JKU3Hb 3BE3]] HE [TOX0KA HA HaIlly, OJJHAKO y HUX TOXKE €CTh HA4aJlo U KOHEIL.
OTO MOXET Ka3aTbCsi HEBEPOSTHBIM, HO 3BE3/bl IepeBoIuiomiaTcs nonodHo mogam! Ham mpencrout
IIPOBECTH yIUBUTEIILHOE UCCIIEIOBAHMUE.

B camom Hauaste...

B bubnuu ckazano, 4To 4enoBedeckuii poj mpousomiena oT Anxama u EBbl. TogHO Tak ke, B MEPBYIO o4epeb
MBI JIOJDKHBI OOCYAWTh, Kak BO BceneHHON MOSBUIMCH TEpBbIe 3Be3nbl. [[ns 3ToM 1ienw, HaM ciemyer
BEPHYThCA Ha3aJ K MOMEHTY poxeHus Beenennoit, kotopsiit Ha3biBaeTcsa bonbmiiM B3peiBoM. [1oka st He Oyny
paccka3bIBaTh O CIOYKHOHM 4Yepeie COOBITHIA, KOTOpask MPOM30IIIa B TEUCHHE TIEPBOM CEKYHIBI Imocie bombiioro
B3pbIBa. JTa MepBasi CEKyH/a Ype3BhIUAHHO Ba)KHA, HO ISl HAITMX KCCIIEIOBAHUH JIydllle HA4aTh C COOBITUH,
KOTOpble Mpou3ouu nozxe. Mrak, kak ke Bbirsgena Bcenennas, korna e€ Bo3pacT ObUT paBeH OJHOM
cexkyHzae?

CHauvaJia IOroBOpUM 0 pa3Mepax HOBOPOXkAECHHOI BceenenHoil. B Bo3pacTte oqHOM cekyHabl paguyc Beenennoit
OBLT paBeH NMPUONM3UTENHHO JECATH MHJUIMApAaM KHJIOMETPOB (T.. OJHA THICSAYHAs CBETOBOro roja). Jlims
CpaBHEHHUS CKaxy, 4To paccrosHue or Ilmyrona mo ConHia mpuOIM3UTENHHO PAaBHO IMIECTH MUJUIHMAPAAM
KmioMeTpoB. Pa3smep coBpemenHoit BceneHHoM mpuOIM3UTENIBPHO paBeH MATHAANATH MUJUIHAPJAM CBETOBBIX
net. HarmoMHIO BaM, YTO OJIMH CBETOBOW TOJ — 3TO JECATh TPUIUIMOHOB KUJIOMETPOB (OJHMH TPUJUIMOH PaBEH
10"%). Ilosromy ceromns paauyc BcejeHHON paBeH pacCTOSHUIO B JECATh TPHUIMOHOB KHJIOMETPOB
YMHOXEHHbIE Ha MATHAALATh MUWILIHapaoB kuiaomeTpoB! IlopasurenbHo, He mpaBaa au? B nepByto cexkyHIay
nociie poxaeHus pasMepsl BeenenHoi ObutM NEHCTBUTENFHO HEOONBIIMMHU IO CPABHEHUIO C €€ HBIHEITHUMU
pa3zMepami.

N3 uero xe cocrosna Beenennas? CymiecTBOBalIU JM TOT/A 3BE31bl, IUTaHETH! U T.1.7 Huuero saToro He ObLIO.
Hosopoxxnennas BeeneHnHas cocTosyia U3 2JIEKTPOHOB U aTOMHBIX SIIEP, T.€. SAECP MPOCTBIX IEMEHTOB, TAKUX
KaK BOJOPOJ U renuil. B TedeHne HECKOJIBKUX CIIENYIOIIUX ThICAYEICTUN HUYErO CEPhE3HOr0 HE MPOUCXOIUIIO,
3a UCKJIIOYEHHEM TOTO, YTO MiaJeHel nponxospkan pactu. [loka mpoucxoamno 3To pacmmpeHue, Beenennas
ObUIa HaNoOJHEHa BOJOPOJOM M HEOOJBIIMM KOJIMYECTBOM Tenus. Pacnpenenenue rasza Bo BeeneHnoit 6bu10
HEpaBHOMEPHBIM: B HEKOTOPBIX MecTax ero Obulo Oonblle, B Apyrux — MeHblue. IloBcrogy Obln ras c
Pa3IMYHOM IIOTHOCTBIO.

IHosiBy1eHME TPaBUTALUM

[Tpubnu3urenbHO uepe3 MUJUIMOH JIeT Iocie poXKaeHus BcenenHoi, (K TOMy BpeMeHH €& pa3Mepbl
3HAYUTEJIbHO YBEJIUYHIINCH), B HEKOTOPBIX 00JIACTSX C OOJBIION KOHIIEHTpAI[Mel raza ra3oBbie 00Jaka Havaiu
nocTeneHHo cxkumarbes. [louemy? Bmaromapst cune rpaButanuu. Sl nymaro, Bl MOMHHMTE O TOM, YTO CHJIa
rpaBUTallu, OTKpbITas HploTOHOM, mpezcTaBiseT co00i culy npuTskeHus. MaTepus NpuTATUBaeT MaTepHIo,
MMEHHO B 3TOM 3aKiouaercs rpaButanus. Mrak, 001ako Bogoposia, COCTOMT U3 aTOMOB BOJIOPOJA, KOTOPHIE,
ABIIASACH MaTepHeil, MOTYT MPUTIATUBATHCA JPYr K Jpyry. ATOM BOJOpOAa YPE3BbIYAWHO Mal M CHIIA,
TpeOyromasics Ui TOro, 4ToObl MPUBECTH €r0 B JIBUKEHUE, TOKE OYCHb He3HAuuTeNIbHA. MOXKET moKa3aThCs,
YTO MEXIy JABYMsS aTOMaM{, HAaXOASIIUMHUCS Jpyr OT Jpyra Ha pacCTOSHUU MUJUIMOHA KHJIOMETPOB,
OTCYTCTBYeT cujia nputTshkeHus. Ho 3pmech mpupona ynusiser Hac. Bce 3TM Menpyaidiime ABHXKCHHS
HaKaIUTMBAIOTCS, U B UTOTE Ta30BOE 00JIaKO BENET ceOsl Tak, KaKk OYATO CHApPYXKH €r0 C)KMUMAeT OOJIbIlasi Cuia.
Ha camom fene mpoucxXoauT BOT YTO: aTOMBI IPUTATUBAIOT APYT IpYra U B pe3yJIbTaTe HAUMHAIOT COMMKATHCS.
Baemnemy Ha0m01aTeNI0 MOXKET MTOKA3aThCA, YTO a3 CXKUMAIOT CHApY»KH, HO HA CaMOM JIeJie OH CKUMAETCs
caM Mo/Jl BO3/ICHCTBHEM CHJIbI TPAaBUTALINY.



S nmowkeH yNOMSHYTH O TOM, YTO TIO MEpe TOTO, Kak Cuja TpaBUTAIlMU CXKUMAeT O0JaKo, OHO TaKXke
CTPEMUTHCS K PACCEHBAHUIO W3-3a JABJICHHS ra3a, Kak U Bce obOnaka. Sl yBepeH, 4TO BBl BHJAETU B HebOe
MyIIACThIE 00JIaka, KOTOpPhIE YBEIWYHMBAIOTCS B pa3Mmepax, Omaromaps audQy3uu, BBI3BAHHOW Hapy>KHBIM
JaBJICHHUCM Ta3a, M 3aTEM TaroT. O,Z[HaI(O 9TO MJABJICHUC HC3HAYUTCIBHO W CHJIIA I‘paBI/ITaI_[I/II/I HpOCTO
MPEBOCXOUT ero. ['paButanms AeiCTBUTENHLHO TOTpsicaeT. OHa KakeTcsl cinabod W HE3HAUYUTEIbHOH, HO B
Macmrabax BeenenHoii e€ Bo3aelicTBrUe BceoObemiole!

Yro e MPOMCXOIUT MO Mepe cxkaTus O0JBIIOro BoAopoaHoro obiaka? Cxumaercss au oHO 10 Touyku? He
COBCEM, IIOTOMY 4TO, KOTJa 00JIaKO C)KMMAETCsl, C HUM HAaYMHAET IIPOUCXOIUTh HEOXKHIaHHBIN mporecc. Jleno
B TOM, YTO IPOLIECC CKATHUS COMPOBOXKIACTCS HarpEeBaHHEM, KOTOPOE JOCTHIaeT MAaKCUMyMa B IIGHTpe o0Jaka.
Korga s roBopro, uto 00ako HarpeBaeTcs, HE JyMaiiTe, 4TO pedyb UAET O TeMIepaType BO3/1yXa B >KapKUH
netHuil aeHb. HeBeposTHO, HO B LeHTpe oOnaka Temmeparypa MoxkeT pocturatb MUJIJIMOHA rpanycos!
[Ipencrasnsere!! 1 koHeYHO, MOJ BO3JAECHCTBHEM TaKOW TeMIIEpaTypbl HAUMHAIOT MPOUCXOJUTh HEKOTOPHIE
IIPOLIECCHI.

YcrpoiicTBa 119 TEPMOSAEPHOIr0 CHHTE3a

Korna s roBopto, 4To Temrieparypa B o0JaKe C:KaToro raza MOXKET JIOCTHTaTh MIJIJIMOHA TPAJYCOB, S UMEIO B
BUJIYy TeMIlepaTypy B IIeHTpe oOmaka. [lo mepe oTnmaneHust OT ILEHTpa TeMIepaTypa HAYWHACT MaJaTh.
[ToBbIIIEHNE TEMIIEPATyphl 10 MUJUTMOHA TPAlycoB B IIEHTPE OOJaKa CO3JaeT YCIOBUS JJs BO3HUKHOBEHUS
MHTEPECHBIX TMpoleccoB. [IpW acTpOHOMHYECKHM BBICOKOH TeMIlepaTtype sjapa BOIOpOJA CIHMBAIOTCS U
dbopMuUpyIOT siipa Tenus. Sl OmyIry HEKOTOphIE JETalH, KOTOPhIE OTHOCITCS K OONAcTH siAepHON (pu3mKu, HO
JOJDKEH CKa3aTh, YTO MPOIIECC CIUSHUS SAep BOJOPOa U MPEBPAIICHUS MX B sIIpa TeJIHs Ha3bIBACTCS A0EPHLIM
cuHme30M, a TaK Kak 3TO MPOUCXOTUT TOJ| BO3JACUCTBHEM BBICOKOW TEMIEpPATyphbl, €r0 4YacTO Ha3bIBAIOT
MEPMOSIOEPHbIM CUHMEZOM.

BaxxHO TO, 4TO 3TOT SAEPHBIN CHHTE3 COMPOBOMKIACTCS BEICBOOOKIECHUEM OOJIBIIIOTO KOJTUYECTBA IHEPTUU. DTa
SHEPTUsl HANPABIIACTCS K HAPYKHOU MOBEPXHOCTH, /e TeMieparypa Hike. C MOBEPXHOCTH O0JaKa dHEPrus
W3J1y4aeTcsl B IPOCTPAHCTBO B BU/JIE TEILJIa U CBETA.

Wrak, BHaYasie MPOUCXOUT IPAaBUTAIIMOHHOE C)KaTHE 00JaKa BOAOPOAa. ITO BEAET K HArpEeBaHUIO, OCOOCHHO B
neHrpe. IIpy nOCTMKEHMM OYEHb BBICOKOM TEMIIEpaTyphl, IPOUCXOAMUT TEPMOSAEPHOE BOCIUIaMeHeHue. Bo
BpeMsl ATOTO TIpoliecca MaJeHbKHE sSapa CIMBAIOTCS B (GOPMUPYIOT OoJiee KPYIHBIC SApa, B XOJIE YEro TaKKe
BBIJACIACTCSA TCILIO. HNmenno Ttak pPOXaacTCsa 3BE34a. Orta IIOCJICA0BATCIIbHOCTD CO6BITHﬁ CXEMAaTUYCCKU
n3o0pakeHa Ha pUCyHKe 1.

Bomnpoc: Cxatrue npuBOAUT K TEPMOSAIEPHOMY Bo3ropanuto. [Ipogoimkancs v nmpouece cxkatus mocjie 3Toro?

Her! Ilo mepe Toro, kak cujla rpaBUTalUU C)KUMaeT ra3oBO€ OOJIAKO, M3TYYaroIlascs paguaius MmopoxaaeT
HapyXKHO€ JaBlICHHWE, KOTOpPO€ NPHUBOJUT K pacHMpeHuto 3Toro obmaka. [Ipomcxomutr OGoprba Mexmy
[EHTPOCTPEMUTEILHON CHJIOHN, MOPOKIAEMOM TpaBUTALMEH W CHKUMAIOIIEH Ta30Boe 00JIaKo, ¥ IIEHTPOOCSIKHON
CHJION, MOSIBIISAIONICHCS B pE3yabTaTe U3YyYCHHUS U PACIIUPAIONICH 3T0 00JaK0. 3aTeM MeXy HUMU BO3HUKAET
paBHOBecHE, U Ta30BO€ O0JaKO MPUHUMAET CTAOWIIbHBIM pa3Mep, UMes BBICOKYIO TeMIlepaTypy B LEHTpE U
W3JIy4asi SHEPTHUIO B MPOCTPAHCTBO.

Tak u3 ra3oBoro oOnaka poxnaercsa 3Be3na. Keratu, B BOZOpOoAHOH G0MOE OrpoMHOE KOJMYECTBO SHEPTHH
BBICBOOOKJIAETCSA B pe3yibTaTe TepMosaepHor peakmuu. OmHako B OoMOe 3TOT Tmporecc 3aHUMaeT
MUJIJTHOHHYIO JIOJIIO CEKYHBI, B TO BpeMs Kak 3Be37a MPOJ0JKAET BHICBOOOKIATh TEPMOSICPHYIO SHEPTHUIO B
TEYEeHUH MWJUIMOHOB M Jake MILIUapaoB jeT. Hame comHie mpencraBisieT co0oil TepMOSIEpHBIH peakTop
HEIPEPBIBHOI'O ICUCTBUS.

Wrak, 3Be31a ponunach. byner i oHa ropeTb BEYHO, WIM €€ KU3Hb OTpaHUYEHA OINPEACIECHHBIM BpeMEHEM?
Ecnm BepHO mocnienHee, To Kak oro 3Be3na Oyner skuth? OTBET OUeHBb MPOCT. 3Be3/1a MOJ00HA TOpSIIEeMy
OT'HIO: OH FOpI/IT 0 TEX HOp, IIOKa B HET'O IIOAKJIAABIBAKOT TOIINIMBO, TaK M 3BC3Ja I‘OpI/IT 0 TEX HOp, IIOKa €CTh

2



roprouee. Korza roprouee 3akaHUMBAETCs, TEMIEpATypa HAUMHAET MMOHUKATHCS M 3Be3/1a oXJlaxaaercs. Torna
HAYMHAETCS COBCEM Jpyrasi UTpa, O YeM s pacCKaxy JaJblie.

7Ku3HeHHBbIH IUKJI 3Be3/IbI: POKIEHUE, CMEPTH U NMepepPoKIAeHue

Kak s yxe ckazajn, korma roprodee 3aKaHUYHMBAETCs, TOPCHHUE WM TEPMOSICpHAs pPeaklus MPEeKpamaercs, u
3Be37]a HAYMHACT OXJIAKIAThCSA. 3aTeM MPOUCXOAST JBa COOBITHSA. Bo-NepBbIX, BO BHYTPEHHEH dacTU
CTOpEBIIIEH 3BE3/IbI B 00JIACTH HAMOOJIBINIEH TIJIOTHOCTH 1O BO3/ICHCTBHEM MPEOOIaIat0IIeH CHITBI TPaBUTAIIUN
HAYMHAETCS TIPOIECC CXKATHUS. A BHEIIHHE CIOU, HA00OPOT, CTPEMSITCS paccesiThCcs Kak ob0nako. B pesynbrate
CHapy»u OOJIaKO BBHITJIAIUT OYEHb OOJIBIIIMM, a BHYTPEHHSS OOJACTh MPOJIOJDKAET CKUMAThCA W CHOBA
HarpeBaThcs. Kcratu, xorna nHamie CofiHLE «yMpET» UM CTAaHET PACHIUPSTHCSA, TO MPEANOJaraercs, 4ro OHO
OyJeT TakuxX OOJBIITNX Pa3MEPOB, UTO CMOKET 3aIMOJHUTH MPOCTPAHCTBO A0 3eMiau. OHO CTaHET OIPOMHBIM, U
OyzeT U3IydaTh TYCKJIBIH KpacHBIA CBET (puc.2). ACTpPOHOMBI YK€ OOHApPYKMJIM MHOTO «KPAacCHBIX THTAHTOB)»
Cpenu 3Be3/1, TOATOMY 3TO MPEATION0KCHUE KAXKETCSI BEPOSITHBIM.

Hrak, y Hac eCTb OrpOMHasi KpacHast 3B€3/1a C TOHKMM BHEIIHUM CJIOEM, PO KOTOPOM IMPOJOIDKAET CKUMATBCS
U HarpeBaTbcsl. UTO ke MPOUCXOIUT Janblie? ITO MHTEpecHas UcTtopus. B 3BE3/1ax mepBoro nokojeHus sjapa
BOZOPOJA CIMBAIMCh M IPEBPAIAINCH B sAApa TeNMs, a KOTJa KOJIMYECTBO BOJOPOJA 3aKaHYMBAJIOCH,
TEPMOSAIEPHBIN CUHTE3 NIPEKpAILaICs.

Wrak, 3Be31a mpeBparuiach B KpacHOIO TMTaHTa, SIAPO KOTOPOTO MPOJOJDKAET CKMMAThCS M HArpeBaThCs.
CymiecTByeT 1U BepOSTHOCTh BociuiamMeHeHHsi? [la, cyliecTByeT, TOJBKO Ha 3TOT pa3 TemIepaTypa JoJKHa
MOBBICUTHCS HACTOJIBKO, YTOOBI TOPIOYMM MOT CITY>KUTh TeJINH.

[Tonauany 3Be3qa MpeaCTaBIsIeT cOO00H OONBINION KOTEN, B KOTOPOM BOJOPOJ MpeBpamaercs B renuid. [Tocme
MIEPUOJIA «OTIBIXa» ITOT MPOLIECC HAYNHAETCSI CHOBA, U ITIOBTOPSIETCS TA K€ UCTOPHUSL.

CHauana 1oJ; BO3/I€HCTBUEM CHJIBI TPABUTAIMH MPOUCXOJUT MPOIECC CXKATHSL, TTOCIIE Yero HEHTPaIbHAs YacTh
pasorpeBaeTcs, a KoOIJla TeMIlepaTypa CTAaHOBUTCS JIOCTaTOYHO BBICOKOH, TPOUCXOAUT IOBTOPHOE
TepMosiZiepHOEe BociIaMeHeHne. OfHAaKO Ha 3TOT pa3 sjapa Tenus CIUBAlOTCsA B 0ojee KpyHHOE SIpo,
BBICBOOO:K/1as1 IIPH 3TOM SHEPIHIO.

3Ta 3HepFI/I}I CTpeMI/ITC}I Hapyn(y U B HUTOIC I/I3.Hy‘-IaCTC$I B HpOCTpaHCTBO. HOHBJ’IHCTCH TaK Ha3bIBacMmasd
JOYEPHSST 3BE3]1a, U3 KOTOPOH pOXKIaeTcs Apyras 3Be3Ja, M 3TOT IMPOIECC IMPOJOJIKACTCS IMOKOJICHHE 3a
IMOKOJICHUEM.

3Be31a POKAACTCS, TOPUT, YMHUPAET, TIEPEPOKAACTCA, OMSATH YMHUPAET, OMATh NepepokaaeTes U T.4. M kaxaprit
pa3 3Be3/a MPECTaBISIET cO00M KOTEN, B KOTOPOM «BAapSATCS» DIIEMEHTHI, JIETKUE JIEMEHTHI MPEBPANIAOTCS B
TSDKENbIE U TakuM 00pa3oM BO BceleHHOW MOSIBISIOTCS BCe HOBBIC M HOBBIE JJIEMEHTHI, KOTOPHIE M3y4YaloT
CTYJIEHTBI-XUMHKH (pHC.3).

Yro mpoucxoauT Aajblie

CymiecTByeT U KOHEIl y 3TOro mpolecca nepepoxaeHus? /la, 1 oH HacTymaeT TOrja, KOraa sapo 3BE3Jbl,
Mpoisi 4epe3 MHOXKECTBO CTaJMi, B KOHIIE KOHIIOB, IpeBpamaercs B kene3o. [locie storo mporuecc
TEPMOSJIEPHOTO BO3TOpPaHUSl U MOCTOSIHHOTO BBICBOOOXKJIEHUS HHEPrHH MPOUCXOAUT MO 3aKOHAM sIepHOU
GU3MKN, W TPOLECC POXKIACHHUI-CMEPTH-TIEPEPOKIICHUS OCTAHABIUBACTCS — O0OJIee TSIKENBIE DJIEMEHTHI
(bopMHpPOBaThCS BHYTPHU 3BE3/bl HE MOTYT.

Br1 Mmoxere cipocuth: «Ho Ha 3emiie e ecTb cepedpo, 30J10TO, YpaH U T.A. — sJipa 3THX 3JIEMEHTOB ropasio
TsKenee anep keneszan. OTKyJa OHM B3SJIMCh? DTO OYEHb MHTEPECHBIN BOIIPOC, HA KOTOPBIA MBI HAaliIEM OTBET
B CJENYIOUIEM BBIMYCKE >XypHana. 1 mymaro, Bbl JOraJaiuch, Kakoil OONbIION BKJIAJ BHECIU OTKPBITHS
snepHoi Gpu3MKu B pa3BUTHE acTpodu3uku. VccrnemoBaHrue STanoB pa3BUTHUS 3BE3Ibl C MOMOIIBIO OTKPHITHN
ssnepHo# ¢u3uku npoucxoawiio B epuoa ¢ 1930 mo 1940 roasr. CoBpemeHnHas Ghu3MKa OTIMYACTCS TEM, YTO



OTKPBITUSL M3 OJHOM €€ OTpaciu IMOpPa3UTENbHBIM U HEMpPeICKa3yeMbIM OOpa3oM IOMOTAa0T PAaCUIMPUThH
TPaHMIIBI 3HAHUH B 00JIACTH APYTON OTpaCiIH.

Hrax, s pacckasan BaM CJeAyIOlIee: B TCUEHUE IEPBOT0 MUJUIMOHA JIET 3B€3]1 HE CYIECTBOBAJIO. 3aT€M Ha4alld
poknarbesi nepBble 3Be3ibl. OHM JKWIM B TEUEHHUE HEKOTOPOTrO BPEMEHM U IPEKpallajyd TropeTh, Korjaa
3aKaH4YMBAJCA 3amac Boxopoxa. Ilocne mepmona «oTAbIxa», HAYMHAIACHh HOBAs CEpUS TOPEHHs, HA KOTOPOH
roproouuM ciayxun renuid. Korpa renuil cropan, HacTynal IE€pUOJ IOKOs, IOCIE KOTOPOIrO Tenuil
nepepoxaics B 0oee TSHKENbIN AIEMEHT.

Bomnpoc: «Yto mpoucxoauT cO 3BE3/I0M, KOrjJa OHAa, HAKOHEIN, MIpeKpamaer ropetrsb?» Jlaibine ucropus
pa3BHUBaeTCs €lle HHTepecHee!

Heo0bikHoBeHHBIIT CyOpamanbsaH Yanapamexxap

DTa ucTOpUs CBSI3aHA C M3BECTHBIM YYEHBIM, KOTOPBIM Hadajl 3aHUMAThCsl HAYKOW, ydach B KOJUIEIXKE, B
Bo3pacTte BoceMHaaTu JietT. Ero 3oByr Cyopamanbsaa Yannpamekxap. [1o3ke oH cTai BCeMHPHO U3BECTHBIM
yuenbsIM 1 HoGeneBckum naypeatoM. ['0BOpSAT, UTO HE 3TO CHENAN0 €ro BEIMKUM; Ha000pOT, K TOMY BPEMEHHU
OH OBLIT Tak M3BeCcTeH, uTo HoOeneBckast mpemust MOBBICHIIA CBOM TIpecTk 3a cuét Hero. Keratu, B 1996 rony
B KocMoc ObL1 3amymieH cinyTHUK HACA no umenn YAH/IPA, Ha 60pTy KOTOpOTo OBLIa yCTAaHOBJICHA PEHTICH-
oOcepBaropusi. C ero noMonibio ObUTH CAENaHbl BIIEYATIISIONME CHUMKH, KOTOPbIE MTOMOIJIA acTpopu3UKaM B
UX UCCIIEI0BAHUSX.

HcTopus OTKpBITHS, KOTOpOE clenai oHbli Yanapa, pazBuBanack cienyromum odpasoM. B konue 20-x romoB
nBaaaToro Beka, Yanapa Obul cryaeHTOM-puszukoMm B [IpesmaeHTckom komtemxke B Manpace. Ero msims,
rocionvH C.B. Paman, KOTOpbIl paHee yuwics B 3TOM )K€ KOJUIEIKE, CTal BCEMHPHOM3BECTHBIM YYEHBIM,
korga oTKpsUT A dext Pamana, 3a kotopsrit momyumn B 1930 roxy HoGenerckyro npemuto. Yanapa ObuT OUeHb
HEOOBIYHBIM YEJIOBEKOM - OH OIyOJHMKOBAJ HayuHyI0 palboTy emé OyAaydH CTYIAEHTOM, 4TO ObLIO OOJIBLION
PEIKOCTBIO B TOTJIAIIHEH, 1a U B COBpeMEHHOM MHauu.

YaH/pa MOTHOCTHIO MTOCBSITHII CBOIO KHM3HB (hr3uke. Koraa oH yumsics B KOJUIEIKE, eMy BPYUHIIN TPU3 — KHUTY
«CTtpoeHue 3Be3/1», HAUCAHHYIO U3BECTHBIM aHTIIMHCKUM acTpopu3nkoM ApTypoM DAIUHTITOHOM. B To Bpems
DONauHTTOH OBUT 3HaUYMMOM (urypold B acTtpodusmke. JDTa KHHra OKaszaja TJIyOOKO€ BIMSHHE Ha FOHOTO
Yanzpy, 1 OH CTall 3aHUMAThCS UCCIIEIOBAaHUEM 3BE3/] M MMpoOIeMaMH acTpo(U3NKU. JTa KHUTa U3MEHHIIA BCIO
€r0 JKU3Hb.

N3BectHbIil HeMenkuil ¢pu3uk ApHonba Commepdensba ObUT TATAHTIUWBBIM MPENOIaBaTeNIeM, BOCIIMTABIINM B
MioHXeHe OKOJIO MATHAALATH HoOeneBckux yaypeatoB(!). B 1928 rony no npurnamenuto Pamansl, oH moceTuin
Nunuro u mpounTan JeKIuu B pasnuyHbeix ropoaax. B Ilpesuaentckom koswtemke B Manpace Commepdenb
MPOYUTANl JICKIIMIO O HOBBIX OTKPBITHSX KBAHTOBOW (DM3MKM M WX 3HA4YeHWU. Ha 3TOW JEKIuH, KOHEYHO,
npucyrcTBoBasl U Yannapa. EnBa au KTO M3 MpUCYTCTBYIOUIMX MOHMMAJ, 0 4eM roBopui Commepdenb, HO
Yanpa ObUT UCKITIOYCHHUEM.

oe3nka B KemOpumx

Yanapa MHOTO pa3MbIIUIsLI o 3Be3ax. Ilocne nekuun oH Berpetusicst ¢ CommepdensIoM U 3a1al eMy MHOTO
BOTIPOCOB. B To Bpems ero ym 3aHnMana ojxHa mpo0ieMa,  KOr/ia OTell MOciie OKOHYAHUS YIEO0BI TOTIPOCHIT €ro
ClIaTh HEOOXOAMMBIE DK3aMEHBI JI TOTO, YTOOBI MOCTYNUTh Ha TOCYAApCTBEHHYIO CIIykOy, OH HaoTpe3
otkasainics (u cimaBa bory!). Bmecro sTtoro on moexan B KemMOpumK, KOTOPBIA B TO BpeMst OblT MEKKOW st
Bcex Gu3nkoB. IMeHHO TaM, KCTaTh, ObUT B TO BPeMs DITUHTTOH.

Oto 6bu1 B 1930 rony. B Te nHM He ObUIO camMoJieTOB, U B AHIVIMIO HYXHO OBUIO IUIBITH Ha Kopaliie.
[TyremecTBue AMUIOCH OKOJO JIBYX HENENb U JAJS TOTO, YTOOBI pa3Bieyb MACCAKUPOB, KallUTaH KOpaOis
yCTpauBal pa3IMYHbIC UIPHl U BEYEPUHKU. TeM He MeHee, IoHbIM YaHapa BCE BpeMs PasMBILLIAI O TOM, YTO
IIPOUCXOJUT CO 3BE31aMH, KOTJ1a MX KU3Hb OIXOIUT K KOHILY.



CymecTtByeT kiacc HEOECHbIX OOBEKTOB O] Ha3BaHMEM Oenble Kapiuku. [Ipenmonaraercs, 4To OHH
IPEACTABISAIOT COO0M MEPTBBIC 3BE3/IbI, TO €CTh TAaKUE 3BE3/bI, B KOTOPBIX TEPMOSICPHOE TOPEHNE MOTHOCTHIO
npeKpaTuiock. Jpyrumu cioBamu Oenble KapiauKH — 3TO MEpPTBBIE Tena 3Be3. YaHapy MHTepecoBasia (Gpu3nKa
3THX 3BE37. Jlenmo B TOM, 94TO MaTepHs O€lbIX KapJMKOB OYCHb IIOTHAs. 3HAeTe, HACKOJIBKO OHA IUIOTHAs?
Ecnu B3sTh yacTh MaTepuu TakoW 3BE3/bl Pa3MEpPOM C TEHHUCHBIH MSYMK, OH OyIET BECHTb CTOJBKO IKe,
CKOJIBKO BECAT JIBAJIIIATh MATH cIOHOB! BoT 310 TutoTHOCTH! (puc.4)

Ha Oopry kopabGns Yanzmpa mocTosHHO AyMan O OeNbIX KapliMKax, MUCal CIO0XKHBbIE MaTeMaTHYecKue
ypaBHEHH M 3a4epKUBaI UX. B pe3yibTare JIUTeNbHBIX pa3MbliieHnit Yanapa caenan otkpeitue. OHO OBLIO
HACTOJIBKO HEOOBIYHBIM, YTO YaHapa HE MOBEpUII CBOMM pe3ynbraraM. EmMy HyxHO ObUIO mpoBecTu Oolee
TIIATENbHBIA aHAIN3, IPOBEPUTH U MEPEIPOBEPUTH CACTaHHYIO paboTy. Bee 3To TpeboBano BpeMeHH.

IIpoGsema 6eabIX KAPJIUKOB

Yanapa npubsul B AHrmio, v noctynui B KemOpumk. Mexny 3ansatusMu Yanapa 3aHuMancsi CBoei JIIo0uMoi
TEMOH, co3JaBas TEOpUIO0 O OesbIX KapiuKax. benble Kapinuku 3TO HE BbIAYMKa. ACTPOHOMBI OOHAPYXHIU
Takue 0OBEKTHl B HEOE, U MPENOIOKHUIN, YTO 3TO MEPTBBIC 3BE3/Ibl, IPHUILIEAIINE B COCTOSHUE TTOKOs. Bo3HUK
Takoi Bompoc. C TOYKH 3peHHS KJIacCHUYeCKOr (PU3MKH, KOT/1a 3B€3/1a YMUPAET U B HEM IPEeKpaliaeTcs mporece
TOpeHus, TOTJa u3-3a € OOJIBIIOI MacChl B HEH JI0JDKHA MTpeodiaiaTh crujla TpaBUTALINN.

Ecmu »t10 TaK, TO 3BC34a JOJIKHA HAYaTb CKUMATHBCA W YMCHBIIATHLCSA B pa3McCpax. DTO0 cxKatue JOJI?KHO
MPOJOIDKAThCS 10 TEX TOp, MOKa 3Be3/la HE CIUTIONIMTCS IMOYTH JO Pa3MEpPOB TOYKH C OECKOHEYHOH
IINIOTHOCTBIO. Ka)KCTCH, HHUYTO HC MOXKCT OCTAHOBUTDL 3TOT ITPOLICCC. Ho HukTO HE MOXKeT oTpuLlaTh, 4TO GGHBIG
KapJIMKX MPOAOIDKAIOT CYIIECTBOBATh, M YTO WX BEJIMUYWHA MPEBBIIIACT pa3Mepbl TOUkH. CTaHOBHUTCS SICHO, YTO
CYIICCTBYCT HCYUTO HNPCIATCTBYIOIICC BO3H€ﬁCTBHIO CUJIbI T'paBUTAIUU. Yro e 5TO 3a cHjla U Kak OHa
neicTByeT? DTa OblIa 0JIHA U3 OCHOBHBIX MPOOJIEM acTPOPU3UKH TOTO BPEMEHH.

I'eomeTpuueckasi Touka, OECKOHEYHOCTh U T.JI. — 3TO TEPMHHBI YMECTHbIE B MaTeMaTHKe, HO JJIsl OMUCAHUS
(U3MYECKUX MPOLIECCOB OHM HE MOAXOAAT. MaTrepusi COCTOUT M3 aTOMOB, pa3Mepbl KOTOPHIX orpaHndeHbl. Kak
K€ MO’XHO TOBOPHUTH, UTO BCE ATH aTOMbI CIaBIUBAIOTCA U YMEHBIIAIOTCS 10 TOUkH? Pu3nkam He HpaBUIIACh
uaes O TOM, YTO MaTepus CIOCOOHA CXKMMATBHCS JO Pa3MEpoOB reoMeTpuueckoi Touku. Ho ¢ Touku 3peHus
KJIacCCHUeCKOW (U3HMKK ATOT Tpouecc HemzOexeH. B mepwon 1925-1930 roasl Obuta OTKpBITA KBAaHTOBAs
MEXaHUKa, U JIIOJ1 TOBOPHIN: « MBI HE MOKEM TENephb OBEPATh KIACCHYECKON (PH3UKE, KOTJa JAEJ0 KacaeTcs
MajblX pa3MepoB. Mbl JOKHBI YUUTHIBaTh 3aKOHBI KBaHTOBOM (u3uku. B0o3M0XXHO, UMEHHO KBaHTOBas
¢u3nka cacér OeNnbIX KapIuKOB OT CKATUS B TOUKY».

JloranpiBaeTech? VIMEHHO 3TO M MPOU3OIILIO, U TIporiece AToT omucan Buibsam @oynep uz Kembpumxa. @oynep
ucronb3oBai cratuctuky depmu — [{upaka (kotopyro Commepdenbn oobsicaui Yanape B Manpace) aiist Toro,
4TOObI JI0OKa3aTh, YTO 3aKOHBI KBAaHTOBOW ()M3MKM JECHCTBUTENHHO CHACAIOT MEPTBBIC 3BE3/bI OT CXAaTus B
Touky. Tepmun «craructuka ®epmu — Jupakay» MCHOIb3yeTcs A MaTEeMAaTUYECKOrO OMHCAHUS MOBEICHUS
AJIEKTPOHOB, CKAIIJIMBAIOIIUXCSA B OOJIBIIIOM KOJIMYECTBE OJIU3KO Apyr K npyry. @oynep ykazan, yto Giaromaps
KBaHTOBOI IPUPO/IE JIEKTPOHOB U BEpHOCTU cTaTUCTHKU DPepmu — Jlupaka, 4To KOTrJa MaTepusi CKUMAETCs J10
OYEHb BBICOKOM MJIOTHOCTH, AaBJICHHE BO3HUKAET B OEJIBIX KapJIMKax M3-3a SJIEKTPOHOB.

JlaBieHue KBaHTOBOM MEXaHUKM Ha3bIBACTCs JABJIICHUEM PAcClajd, OHO HAIIpaBIEHO BOBHE. [[pyrumMu ciioBaMu,
Ha MEpPTBOM 3Be3[€ NPOMCXOIUT OOpbOa MeXAy CHIION IpaBUTALMU, HANPABICHHONH BHYTPb, U JAaBJICHUEM
pacriaza, HampaBlIeHHBIM Hapyxy. Korja Bo3HHMKaeT OanmaHc MEXIy 3TUMHU JIByMs CHJIaMH, MEpTBas 3Be3Ja
IIPUHUMAET IOCTOSIHHBIE pa3Mepbl M He MpeBpamiaercs B TOUKy (puc.5). VIMEHHO 3TO OTKphITHE CHenai
doyiep, 1 BCce B3I0XHYIIH CIIOKOMHO. Bee, kpome Yanaper!

Haxe Oynyum ctyaeHToM YaHapa Hauyaln COMHEBAThCS B MpaBuwibHOCTH Teopuu Poynepa. [Tomuurte o ero
oecemax ¢ Commepdunbaom B Ilpesunentckom kosmtemke? Yannpa crnpocusn Commepdensaa: «IlnoTHocTs
3JIEKTPOHOB B O€JIOM KapJMKe O4e€Hb M OYEeHb BbICOKasl. [Ipu Tako# MIIOTHOCTH 3JIEKTPOHBI, HECOMHEHHO, BEAYT
cebs B coOoTBEeTCTBHHM cO cratuctukor depmm — Jlupaka. Ho, Tak Kak IUIOTHOCTh OYEHBH BBICOKAs, TO
ANIEKTPOHBI TAK)KE JOJIKHBI MOAUMHATHCS TEOPUU OTHOCUTENBHOCTH JMHIITeNHHA. OnHako, aHanu3 Poynepa He
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VUUTHIBAET STOT OTHOCUTEIIBHBIN aCMEKT MOBEACHHsS AJIEKTpoHOB. He crmemyer im oObeAMHUTH MPUMEHEHUE
KBAaHTOBOH CTAaTUCTHKU C TIOJOKEHUSMH OTHOCHUTENBHOCTU?» Commepdenaba OTBETHI IOJOXHTEIBHO U
no0aBui, 4to OyAeT MOJE3HO MPOBECTH TakoW aHanmu3. MIMEHHO Haj STUM Hadan paboratk Yauzapa, emié
OyIydu CTYACHTOM.

Yanapa npeacrasjsieT CBOH LIeeBpP

B Manpace Yannpa Obul eIMHCTBEHHBIM, KOTO MHTEPECOBANa acCTPOHOMHS M (H3HMKA, M KTO IOHHMAJ 3TH
Hayku Tak Tayboko. B KemOpumxe BcE ObUIO MO-ApyroMmy: Tam cOOpaHCh JIy4dIIHE YYEHBIE, BKIIOYAst
BEJINKOTO DJMHITOHA U, KoHeuHo, Poyrnepa. Yanapa ynopHo paboTal B TeUEHHUE ISATH JIET, COBEPIICHCTBYS
TEOPHIO OEJIBIX KapJIUKOB U BBIBEPSISI KAXKIYIO I€Talb — OH BCEra ObUI OUeHb JIOTOIIHBIM — M, B KOHIIE KOHIIOB,
OH 3aBEpUIMJI CBOIO TEOpHIO. Temeph OCTaBalIOCh TOJIBKO OOBSBUTH pe3ynbTaThl. M Takas BO3MOXHOCTH
npenacraBuiach B sHBape 1930 roga.

B 510 Bpems B JIonnoHE 1OMKHO OBIIIO MPOBOAMUTHCS cobpanue KopoiaeBckoro acTpoHOMHUYECKOTo 00IIecTBa.
Otu cobpaHusi ObLIM OONBIIUMU COOBITUSIMHU, HA KOTOPBIX JYYIIHME CIELUUATUCTHI MPEICTaBISUIA PE3YJIbTaThI
CBOMX HMCCIIEOBAHUN. DAMUHTTOH M03a00THIICS O TOM, 4TOOBI YaHApe BBIACTUIIN MOT9aca JUIsl BRICTYIUICHHSL.
Ho DnnunrTon He cka3zan YaHpe, 4TO OH TaKKe COOMpPAETCs BBICTYIATh M, YTO TEMOW €r0 BBICTYIUICHUS OyeT
teopust Yanaps!!

Hactynuno 11 auBaps, u Yanapa npuexan B JIOHIOH, NOJHBIA BAOXHOBEHMs. YaHapa, MOJIOAONH HHUKOMY
HEU3BECTHBIN YUYEHBIHN, BBICTYIIHII MIEPE] ayAUTOPHUEN U CEJT HA CBOE MECTO. S TyMaro, 4TO B OTBET MPO3BYYAIH
JMIIB PEJKUE BEKIIMBBIC allJIOMUCMEHTBI, XOTS €T0 OTKPhITHE OBbUIO YHUKANBHBIM. [Ipexe, ueM s pacckaxy o0
OCTaJIbHBIX COOBITUSAX HAa coOpanuu B JIOHTIOHE, 51 JOKEH CKa3aTh HECKOIBKO CJIOB 00 OTKPHITUN YaHApPHI.

Hamomuro, 4dro wucciemoBanuss Doysepa MoKaszald, YTO MEPTBBIE 3BE3/IbI HE CXXUMAIOTCS JO0 pPa3MepoB
FGOMGTpH‘IGCKOﬁ TOYKH. I/ICCHGI[OBaHI/IH an,Z[pr IIOKasajiu, 4TO €CJIM BKIKOYHUTH B aHAJIM3 OTHOCHUTCIIBHOCTh — a
0e3 He€ HUKaK HeNb3s ObLII0 OOOHTHCH — TO €CJIM Macca pa3BaJIMBAIONIETOCS OOBEKTa MEHbIe, 4eMm 1,44 oT
Macchel Hamrero CoJiHI[a, TO MepTBas 3Be3/1a IEHCTBUTEIBHO CKUMAETCS 0 onpenenéHHoro pasmepa. Ho, ecnu
Macca MepTBOM 3Be3bl cocTaBisieT 1,44 ot maccel CodiHIla, TO, MO NPEANOI0KEHUI0 YaHApbl, HUYTO HE MOXKET
CIIaCTHu MepTBOG TCJIO0 3BC34bI, eé OCTaéTCH TOJIBKO CXXAThCA B TO‘IKy, qTo 61:1 3TO HHU 3Ha‘II/IJ'IO!

Bbl MokeTe cnpocuTh: «XOpoIlo, s COrJlaceH ¢ TeM, 4TO MepTBas 3Be3ga maccoi B 1,44 maccel ConHua
C)KMMAETCS B TOYKY. A 9TO MIPOUCXOAMT, €CIIM Macca MEpTBOM 3Be3/bl OosbIe, yeM 1,44 maccel CostHIIa B TISATH
win aecsath pa3? Takue 3Be37bl CYIIECTBYIOT, KaK kK€ TOTJa OyayT BBIMJISIIETh MX MEpPTBbIe Tena?» B cBoeit
nexuuu YaHapa caM OTBETUII Ha 3TOT BOIPOC: «3Be3/1a OOJBIIOro pa3Mepa HE MOXKET CTaTh OEJIbIM KapIuKOM.
DTOT acnekT B (U3MKE MEPTBBIX 3BE3]] OYCHb MHTEPECEH, HO Mepeid TeM, KaK s MPOJOJDKY, MO3BOJIIETE MHE
3aKOHYUTH PACCKA3 O BEIUKOU Apame, koTopas mpousonuia 11 susaps 1930 rona.

IIpoTUBHUKHU TeopHH

[Tocne TOro, KaKk IOHOIIA 3aKOHYMJI CBOE BBICTYIUICHHE M CEJI, TIOAHSIICA «THTaHT» DJAUHITOH U ¢ OOJIBIINM
yIIOBOJILCTBHEM Hayajl ONPOBEPraTh «IIIyMyko» Teoputo. Ha camom nene, DIAMHITOH mojarancs OoJblle Ha
CBOE ITOJIOXKEHUE U PUTOPUYECKHE CIIOCOOHOCTH, YeM Ha Hay4Hble (akThl. Y moam ciaymanu ero, Tak Kak OH
Obu1 aBTOpUTETHOU (hurypoif. OH 6e3’KaNoCTHO pacTonTai Teoputo Yanapa, BpemMsi OT BPEMEHH MOALTYYHBAs
HaJl HUM. AyAUTOPHS TPOMKO CMEsUIach. DIMHITOH JaXe IMOopyrajl KBaHTOBYIO MEXaHHMKY. Toraa oH MOT 3TO
clenarb, MOTOMY YTO KBaHTOBas MEXAaHMKA TOJIbKO HauWHalla Pa3BUBATHCA, U Jake DUHINTEHH OTHOCHIICS K
HEW C MOJI03pEHUEM.

Bepuémcs x Yanape, or Obut moTpsic€H 10 riayOuHbl aymu. OH COBEPIIEHHO HE OKHJIAJ, YTO DIIUHTTOH OyIeT
nyOJIMYHO orpoBepraTh ero Teopuro. OHM MHOTO pa3 BeTpeyanuch B KemOpumke — mouemy oH He 00CYANI 3TH
BOITPOCHI paHbIle? 3aueM HYKHO OBLIO IMyOJIMYHO YHM)KATh MOJIOJIOTO CTy/IeHTA?

ITocne BcTpeun YaHapa MOroBOpMJI ¢ HECKONBKMMM YYEHBIMH, KOTOpBIE MPHUCYTCTBOBAJIM Ha COOpaHUHU.
HekoTopele U3 HUX COIIACHUINCH C HUM, a JPYTHe NPUHSAIM CTOPOHY DJAUHITOHA. HeMHorne cHu3ounum 1o
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TOro, 4ToObl BHMKHYTh B HaydHBIE JOBOJAbI 00eux cTopoH. Torma Yanapa Hamucaql MHOTHM H3BECTHBIM
yueHbIM EBpombl; OOJBIIMHCTBO M3 HHUX I[OCOYYBCTBOBAJIO €My, HO OTKAa3aJoCh BBICKa3aTh CBOE MHEHHE
OTKPBITO. DJAMHITOH IT0eXall B AMEPHKY, I'/Ie CKa3all B CBOEM BBICTYILIEHUH B ['apBape:

«Bcé oOvino xopowto, noka nekomopwvie ucciedosanus Yanopawiekxapa He 8bIAGUIU, YMO HOPMYIbL
OMHOCUMENbHOCMU 8038PAWAION 36€30bL K MOLL dice npob.ieme, u3 komopou ux seimawiun Poynep. Jonycmum,
ManeHbKue 36e30bl OeUCMBUMENbHO OXIANCOAIOMCI U 3A6EPULAIOM C8OI0 MHCU3Hb 8 8U0e MEMHBIX 36€30. Ho umo
NPOUCX00Um co 36e3001, eC KOMOPOU npesvlulaem Kpumuyeckyro maccy? Imo 3naiom mofvko Hebeca. Imo
He gonnyem Yanopawexkxapa; Emy npocmo xomenocb 0bvi, umodwl 36€30bl 6enu cebsi makum 00pazom, u OH
gepum 6 mo, 4mo UMEeHHO MAaK 6C€ U NPOUCXOOUM ».

Tenepr BepHeMcs K TOCHEAHEW YacTu pokoBoro coOpanust 11 sHBaps. Kak s yxke ckazan, mociie BCTpeuu
MoJnogoi Yanapa dyBCTBOBal ceOsl MOBEp)KEHHBIM. HeKoTopble y4yeHble COUYYBCTBOBAIM €MY, HEKOTOPBIE
KPUTHUKOBAIM, HO OOJBIIMHCTBO aCTPOHOMOB OCTaBalIMCh Oe3pa3nuyHbIMU. BoT kak YaHIpa BCIOMHMHAET TO
BpeMs: «Sl mpuien Ha BCTpedy, 4TOObI OOBSBUTH O YEM-TO OYCHb BaXKHOM. BMecCTO 3TOro DIAMHITOH
MpeICTaBUI MEeHS MIynioM. Sl o6e3yMen OT rops U He 3HaJ, HYy)KHO JIU MHE JJalblile 3aHUMAaThCSl HAyKOH.

S Bepuyncst B KemOpumx 1mMo3qHO HOYBIO, OKOJIO Yaca. Sl MOMHIO, YTO MpUIIEN B OOIIYyI0 KOMHATYy, IJe ellle
ropeln OroHb. Sl MOMHIO, YTO CTOSUI MEPEA HUM M TOBOPUI camMoMy cebe: «ITO i MEHs KOHEN MHpa, U
3aBEpUINJICS OH HE B3PHIBOM, a PbIIAHUSIMU.

HNcTuHHBIA epBONpoOXoAeN

Hctopust Ha 3TOM HE 3aKaHYMBAETCS, XOTS MEPBbIA Typ HECOMHEHHO BBIUTPA DJIUHITOH. YaHapa MOTydus
HAy4yHYIO CTENEHb U CTaj pellaTh, YTO eMy JenaTh ganbuie. OH X0Ten ocTaThCs B AHIVIMK U YUTATh JIEKIIUU B
KakoM-HUOyIb» uHCTUTYTE. HO TeHh D AMHITOHA ciieloBalia 3a HUM MOBCIOy, 1 YaHipa He ObUT yBEpEH B TOM,
4TO CMOXeT HaWTu pabory. [loaTomy OH moexan B AMEpHKY, Ileé eMy NpEAJOXKHIN MecTo B YMKarckom
yHUBepcuTeTe. TaM OH MPOXWJ 0 KOHIIA CBOEH JKM3HU W CTaj BbyIarommmcst mpodeccopom. [lozxke 3ToT
YHHUBEPCHUTET Ha3Bal OJHy W3 Kadenp mmenem Yanapel. BecmomunHast cBoii oTbe3n B Amepuky, Yanapa
TOBOPUIL:

«A Oondicen Ovil npuHAMb peuienue: OOPOMbCA U MHe 00 KOHYA JHCUSHU UMY cCMeHumb cgepy unmepecos. A
pewun Hanucams KHU2y, a 3amem cmeHums memy. Tak s u coenany.

Nmenno stum Yanzapa M 3aHUMAICS BCIO KHM3Hb: OH CTyNaJl Ha HEU3BEJAHHYIO TEPPUTOPHIO, OYKBaIbHO
CO3/1aBaJl HOBBIN MPEAMET, IIHCAJI HAYYHYIO KHUTY O CBOEM HCCIIEZIOBAaHUH U NEPEKIIIOYAIICS HAa HOBYIO 00J1acTh
3Hanuil. Kaxxapiil paz on genan spkoe oTkpbiThe. OH ObIT OJMHOYKOHM, OY€Hb AMCUUIUIMHUPOBAHHBIM, OYCHb
JOTOLIHBIM, BHUKAIOIIUM B KaX/1yI0 JIeTallb, BKJIIOYasi MAHEPY OJIeBaThCs, 3aKa3bIBaTh 0Jt0J1a B pecTopaHax (OH
70 KOHIIa >KM3HU OBUI BereTapuaHiieM) M Hacjaxiarbcs My3bikod. Maptun IlIBapruaiinn, actpodusux us
IIpMHCTOHCKOTO YHUBEPCUTETA, TOBOPUT:

«Cnocobnocme  Yanopawexkxapa « Koumyewmpayuu yousumenvHd. B uém  coedunsromcs — ducmo
Mamemamuyeckull ckaiad yma u genomenanvHoe nocmosancmeo. Hem nu oonou obnacmu u3 mex, 6 Komopbwix
OH pabomai, 20e Mbl Obl eHCeOHe8HO He UCNOIb308AIU KAKUEe-MOo U3 €20 pe3)ibmamosy.

Yanapa nosyums1 MHOXKECTBO Harpaj, 0 4eM OJHaK[bl paccka3ay ucToputo. JKui reHepasn, KOTOPbIM MOTydHi
MHOTO Harpaja u meznaneil. Kak Bel 3Haere, oduiepsl HOCAT Menanu Ha ¢opMe — Tak Jiesal U 3TOT IeHepall.
OpnHax/pl, KOT/1a OH IpHILEJ Ha BEYEPUHKY, K HEMY IOJOILIA MOJOAAs AEBYIIKA M Hadaja ¢ U3yMIIEHUEM
pasrasabiBath Menanu. Ona crnpocuna: «'enepan! Kak BbI momyunnu Bce 3TH Harpaabl?» ['enepan yiasiOHycs,
yKazaJl Ha MaJeHbKYI0 Mefanb M ckazan: «Bumumis sty mepanb? S monmyumn e€ mo ommOKe, a 3a HEH
nocjeoBajil Bce ocTanbHble!» YaHapa ObUT MOJHOCTBIO MOTPY)KEH B CBOIO PabOTy M HE yIensi 0coboro
BHUMAaHMsI HarpaJiam.

Yanapa nposxui 00JIbIllie BOCBMUECATH JIET U YIOPHO TPYAMIJICA O KOHIIA CBOMX JHEH, 3aHUMAsCh BOIIPOCAMHU
actpousuku. [Toutn B ONMHOYKY OH M3/1aBaJl 3HAMEHHUTHIN «ACTpO(U3NYECKHA KYPHAI», TOCBSIIEHHBINA 3TOH
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obmactu Hayku. Korna oH yXoauil ¢ TOJDKHOCTH pelakTopa, COCTOsUIach HeOONbIIas BeUepHHKA, HA KOTOPO
rJlaBa M3/aTeNbCcTBa (TUNUYHBIA MPOCTONM amepukaHel) ckasal: «Mbl u3naid MHOro paboT Ha TeMy Tak
HazbIBaeMoro orpaHmdeHust Yannapamekxapa. Sl He 3Har0, 4TO 3TO 3HAYMUT, HO S MOHSJI OJHO, YTO y 3TOTO
npodeccopa HET HUKaKUX OTPaHUYEHUH, KOTJa JIe0 KacaeTcsl paboTh».

Poxnenue HoBOM Ppu3UKH

MpbI yaenuiau MHOTO BHUMaHUA BEIMKOM JpaMe, ciryuuBiieiicss ¢ Yanapoii. Tenepps maBaiiTe mpoaokKuM Halie
myTemecTBue. i 3TOro mocCMOTPUTE HA PUCYHOK 6, HA KOTOPOM MPEIICTABICHBI Pe3ylbTaThl pabot Poynepa
u Yanzapel. B kaxaol u3 AByx rpad ykazaHo, KaKk paguychbl KOHEYHBIX OOBEKTOB BapbUPYIOTCS PaauyChl B
3aBUCHUMOCTH OT MACChl YMUPAIOMIUX 3BC3/I.

JlaBaiiTe monbITaeMcsl IOHATh, YTO ATO O3HAUYAET. 3BE3/1a YMUPAET, U €€ MEPTBOE TEJIO MUMEET OMPEACICHHYIO
Maccy. OHa HauMHaeT YMEHbILIAThCS B pa3Mepe, CaBiIrBaeMasi CUJIOM rpaBUTALINU.

Bonpoc: «KakoB xe Oyner panuyc koHeuHoro oobrekra? Kiaccuyeckas ¢usuka TOBOPUT, YTO OH OyAET paBeH
Hymro. Takoi pesynbraT HenpuemseM. Poynep u3 KemOpumxka roBoput, 4To KBAaHTOBOE JIaBJICHUE pacraja
MOJKET CIacTH MEPTBOE TEJIO 3BE3/lbl OT CXKATHs 10 pa3Mepa MeOMETPUYECKON TOYKHU. J[eHCTBUTENbHO, YeM
Oosblie Macca 3Be3/Ibl, TEM MEHBIIIE Oy/eT pa3Mep KOHEYHOro oobekta. Ho mpu npeBbllieHnd onpeaeaEHHOMN
Macchl KOHEYHBIH pa3Mep OyneT MPUMEPHO OJUHAKOBBIM, HE3aBHUCHMO OT HayalbHOW Macchl THOHYIIETO
oobekTa. Bce B3moxHynmm c oOzierdyenuem. M BOT mosBisieTcs MOJOA0W uenoBek w3 WMuaumu, u cuas B
KemOpumke, mog HOCOM 3HAMEHHUTOTO OJJIMHITOHA, OcMenluBaeTcs ToBOpuTh: «llocmymaiite, doynep
COBEPILIECHHO 3a0bUI O TEOPHUH OTHOCUTENbHOCTH. Eciy MBI Hcmonb3yeMm e€ IMOJIOKEHHUS B aHAlU3€, TO MBI
MOJIYYHM COBEPUICHHO APYTYIO KApTHHY».

Yanpa BBISICHWI, YTO 1A, 3B€3/1a ACHCTBUTEILHO HAUMHACT CKUMATHCS, KOT/Ia «3aKaHUMBAETCS TOILTUBOY. YeMm
Oonblile Macca 3Be3/bl, TEM MEHBIIE paJuyc KOHEYHOro oObeKkTa (MepTBOro Tena 3Be3nl). K stomy xe
3aKJII04YeHUI0 npuiies 1 Poynep, HO Aanbiie MHeHUA Yanapsl u Poynepa pacxonsarcs. @oysiaep roBopuil, 4To
3a IMpeJenaMu ONpeeEHHON BETMYNHBI BCE MEPTBbIC 3BE3/Ibl MIPUHUMAIOT MPUOJIM3UTENBHO OAUH U TOT K€
KOHEYHBIM pa3mep. Yanapa ckazai, 4yTo 3TO He Tak. Ecnm macca mepTBO#M 3Be3Abl coctamisieT 1,44 macchbl
ConHna, TO paguyc KOHEYHOTO 00BeKTa OyneT paBeH Hy0. BO3MOXHO, B MPHUpPO/Ee HET MEPTBOM 3BE3JBI C
paanycoM paBHBIM HYIIO W JJI1 TOTO, YTOOBI NMPEAOTBPATUTh pacrlaj MEpPTBOro Teja 3BE3/bl, HAYMHAIOT
paboTaTh Apyrue 3aKOHBI.

Yangapa yreepkaan, 4ro Bepcus Doynepa He SBISAETCS MOTHON, YTO B aHAIN3 HEOOXOJMMO BKIIOYUTH TEOPHUIO
OTHOCHUTENIbHOCTH, KOTOpasi MOKaXXET, YTO 3Ta BEpCUs MPEACTaBISET cO00M TONBKO MEPBYIO YacTh B HOBOM U
3aXBaThIBaIOIIEH MCTOPUU KU3HU U CMepTH 3Be3A. [lo3ke g pacckaxy O TOM, YTO IMPOUCXOAUT CO 3BE3TAMHU
00JIBIINX pa3MepoB, Koraa OHU yMuparoT. Ceifuac s cCKaxy TOJIBKO O TOM, YTO UccienoBanust YaHApbl OTKPBUTH
COBEpPIIIEHHO HOBBIE MEPCIEKTUBBI.

B 1930 rony nemHorue yuensie Bepuiu Yanzape, a Te, KTO BEpUIH, HE PEIIAUCh WK HE XOTEIH TOBOPUTH 00
3TOM OTKPBITO, YTOOBI HE MOPTUTH OTHOILIEHHS ¢ DJAMHITOHOM. EciaM 3HAMEHUTOCTh TOBOPUT «HET», TO KTO
CMOXET BCTaTh U CKa3aThb, 4TO OH He mpaB? Ho Bpems 1mokazano, 4TO aBTOPUTETHBIM YyUeHBIH ObLT COBEPIICHHO
Henpas, U yTo YaHJpa Ha caMOM Jefie OTKPbUI HOBbIE YAMBHUTEIbHbIE NEPCHEKTHBBI (O YE€M MOIIET peub B
crenytomuii pa3). [lepex Tem, kKak 3aBepIINTh CETOJHSIIIHION JIEKIUIO, 51 TOJDKEH paccka3aTh 00 OTHOIICHUSX
Yauapel 1 DIUHTTOHA.

ITomHuTe, korna Yanapa yumiics B KoJUleKe, eMy NOJApUIN IIPU3 — KHUTY DJIMHITOHA, KOTopas pa30yauia B
HEM r1yOOKMil MHTEpec K acTpoHoMuu u actpodusuke. [Toxe B KemOpumke DIAUHITOH Mperpagui MyTh
uccienoBanusaM YaHapel, U eMy HNpUIIOCh yexaTh W3 AHmmu. Tem He Mmenee, Yanapa w1 DIIUHITOH
IIPOJOJDKANIN NTEPENUCHIBATLCS, U, Koraa B 1944 rony DaauHrron ymep, To Yanapa BbICTYINII B YHUBEPCUTETE
B Uukaro Ha BCTpede, OpraHu30BaHHOM B MaMsTh YYEHOT0, U CKa3aJl:

«4 nymaro, 4TO BCE, KTO 3HAIM DJJIUHTTOHA, COTJIACSTCS, YTO OH OBUT YEJIOBEKOM OE3YNMpPEYHOW YHCTOTHI U
TBEpAOTrO xapakTtepa. Hampumep, s He Bepr0 B TO, YTO OH KOT/Aa-HUOYAb MOT IJIOXO TOIyMaTh O JIPYroM
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YeJI0BEKEe, MOITOMY C HUM OBLJIO TakK JETKO CIIOPUTH IO HAyYHBIM BoIpocaM. Bbl Bcerna Moriu ObITh yBEPEHBI,
YTO OH BaC HE OCYAUT. DTOT0 HEJb3s CKA3aTh O APYTUX YUYECHBIX).

B 1982 rony KemOpumxckuii yHuBEpCUTET TIpUTiacuia Yanapariekxapa mpouynuTaTh CEPUIO JEKIHHA 0 CIIydaro
cTojieTus DaauHrToHa. YaHapa Ha3Bal CBOU JIEKIIUU TaK: «NAUHITOH — CaMbli BbIIAIOIIMICA ACTPOHOM
cBOero BpeMeHuW». He yIMBUTENIBHO JIM, YTO YUTATh TH JIEKIIMH MPUTIIACKIA TOTO CAMOT0 YeJIOBEKa, KOTOPBIi
Oosblile BCEro MmocTpajgayl OT Hamaaok DamuHrroHa? Ho HeT HHYEro yauBUTENBHOrO B TOM, uTo YaHzpa
BOCXBAJISI DAJNMHITOHA, TaK Kak BCE HEMPUATHOCTH, CBSA3aHHBIE C TEMH COOBITUSMH, AJII HEro J1aBHO
3aKOHYUJINCH.

Ha »ToM MBI JOJI’KHBI CE€rogHsA OCTaHOBUTLHCH. Tem He MCHCC, 1 Npurjialmard BaC MOPA3MBIIIIATE O
nopasuTenbHbIX TalHax ['ocmoma, 3akmroueHHbIX B Ero uynecHoit Bcenennoil. I yBepeH B TOM, 4YTO BbI

coriacuTech co MHOU: ['ocrons u xaxxaas yactuna Ero BeeneHHOM yIUBUTEIIBHO IPEKPACHBL.

Jxeit Cau Pam.



