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HOBBINA BAPUAHT «bAJUIMCTUYECKOM TEOPUN» BAJIbTEPA PUTIIA

Omeepearowas  s¢pup Cneyuanvnaa Teopus Omuocumenvnocmu A.Dunwmetina (CTO),
Gaxmuuecku, asnaemcs dQUpHOL meopueti, Maxk KaxK UCHoab3yem MamemMamudecKutl annapam
npeobpasosanuti Jlopenya-Ilyankape, komopwviil Kak paz u Ovi1 co30aH ONsl Mo20, YmooObl
00vACHUMb  ompuyamenvHulll  pe3yabmam — oneima  Maiikenvcona-Mopau ¢ nozuyui
HenooBudcHo2o s¢upa. Henonumanue >3moeo npuseno K mMOMY, YMO MHO2OUUCTIEHHble
npomusnuku CTO, Ha yposHe noOco3HaHus 4y8cmeyroujue owuboYHOCMb U B0ONPEKU OHOU,
8CAUECKU pA36UBAIOM 3PUPOOUHAMUKY, 6€0s1 OeccMblCleHHbll «Ooll ¢ menvloy. Bceobwee
3a0.yHcO0eHUe, UMOo2oM Komopo2o ovlio cmanosienue CTO Diunwmetina, 3aKkpanoco 8 CO3HaHUe
yuénvix 6 xonye XIX eexa. Toeoa Diinwmetiny 6v110 0KOn0 8 Nem U OH, 8 KOHEYHOM umoee,
ABIeMCs 8Ce20 UL 0OHOU U3 dHcepme eceobujeco 3a0yicoenus. QuiubKra Hacmoabko npocma
U 2ycmo 3a8yanupo8and, Ymo moabKo dMUM U MOHCHO 0OBACHUMY €€, BOUCTUHY, MUCIMUYECKVIO
HezamemHocmy. [lannoe 3abiydcoenue 6Unocb «NPOKPYCMOBbIM JI0AHCEM» O]l eCecme03HaAHUS
XX sexa.
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I. AICTOPMYECKMI AHAJIN3 OILIMBEKH

3a TOouKy oTcu€ra MOKHO B3AThb 1887 rox, xorga MaiikenbcoH U Mopnu mpoBenu cBOMU
3HAMEHUTBIM IKCHEPUMEHT, IMpeAarnonaras OOHApYKUTh BIMSHHUE JBM)KEHUS HCTOYHHMKA CBETa
CKBO3b  HENOJBI)KHYIO  CcyOCTaHuuI0O - 3(Qup, KOTOpBIA, SABISAACH  NEPEHOCUYHMKOM
AIIEKTPOMAarHUTHBIX KOoJeOaHuM, MOT Obl IPETEHA0BATh HA POJIb a0COIIOTHON CUCTEMBI OTCUETA.
«CBer - BOJNIHOBOE IBHXKEHHE. JlymaTb O TakOM [JBMKCHHM, HE IyMas OJHOBPEMEHHO O
MaTepHaIbHOM 3(]Hpe, Ka3aaoch (U3UKAM IMPOLUIOTO CTOJb Xe a0CypIHBIM, KaKk Iymarh O
BOJIHaX Ha BOjJE, HE aymasi 0 caMoil Boje... @usuku XIX cronetusi ObLTH yBEpEHBI, 4TO dPUP
BeAET ceds momoOHO BeTpy, AyIOMIEMY Ha IBIKYyIneics miatgopme. Kak Moxxer ObITh nHave?
Ecnu >¢up HenoaBmkeH, To M000i ABIKYIIUNCA B HEM MpeaMET JOKEH BCTPETUTh d(OUPHBIN
BETEp, MAYIOIUH B MPOTUBOIOJIOXKHOM HampaBieHMH. CBET - BOJHOBOE JABI)KEHHE B
HEeMoABIKHOM 3¢upe. Ha ckopocTh cBeTa, M3MEpeHHYI0 HaOIIofaTe’aeM Ha JABHXKyLIeMcs
npeameTe, dpUpHbBIN BeTep, KOHEUYHO, TOHKEH BIHATE.» [2]

MaiikenbcoH 1 MOpJiv MOTYYHIIH OTPUIIATENBHBIA PE3yIbTaT, TOBOPSIIHNK 00 OTCYyTCTBUH d(Prpa
M 3TO COBEPIICHHO MpaBWiIbHO. OmmOka B TOM, YTO HA OCHOBAHWUU pe3yjibTaTa OMbITa ObLI
CAcJiaH BBIBOJ O TOM, 4YTO [ CBETa HCIPUMCHHUM KJIACCHYECKHUU IMPUHIUIT CJIOXKCHUSA
CKOPOCTEH, YTO CKOPOCTh CBETa HE CKIJIAJBIBACTCS CO CKOPOCTHIO HMCTOYHMKA CBeTa. B uém
OIIMOKa U KaK 3TO J0Ka3aTh?

PaCCMOTpI/IM BBIIIEU3IOKEHHOE 0oJiee HarjsiAHO: KOrga HUCTOYHHUK 3BYyKa IIOKOUTCA B
BO3AYIIHOM MPOCTPAHCTBC, TO 3BYKOBLIC BOJIHbI PACHPOCTPAHAKOTCA OT HMCTOYHHUKA 3BYKa

KOHICHTPUYICCKU:

Pucynok 1.

Ecmu MBI MOCMOTpUM Ha paclpoCTpaHEHHE 3ByKa OT JBHXKYIIETOCS HMCTOYHHMKA (2 paBHO,
00, TyBacMOT0 BETPOM), TO OyZIeM HAOJIFOIaTh CIICIYIONIYI0 KAPTHUHY

(€

Pucynok 2.

[Ipu ngocTHMXKEHHH HCTOYHUKOM 3BYKa CBEPX3BYKOBOW CKOPOCTH 3BYK OyAeT OTcTaBaTh OT
HMCTOYHHKA 3BYKa!



Pucynox 3.

HarnsiaHo, 94To CKOpOCTh 3ByKa HE CKJIAJBIBAETCS CO CKOPOCTHIO MCTOYHUKA 3ByKa U, IIPOBOJIS
AQHAJIOTHIO BO3AYIIHOW cCpeabl ¢ S(PUPOM, MOXKHO 3aKIIOYUTh, YTO HMMEHHO B Ciydae
CyllecTBOBaHMS 3pupa ObLTO OBl CIIPaBEATUBLIM YTBEPKACHHUE O TOM, YTO CKOPOCTh CBETa HE
CKJIQJbIBAETCSI CO CKOPOCTBIO HCTOYHUKA CBETA.

C nomompto cBoero mpubopa Maiikenscon 1 Mopnu npeanosiaraid oOHapyKUTh MOJ00HOE
TOMY, 4TO IOKa3aHO Ha pUC. 2, HO Pe3yJbTaT HEU3MEHHO COOTBETCTBOBAJI TOMY, UYTO IOKa3aHO
Ha puc. 1.

B konne XIX Beka 6e3pa3aensHO TOCMOACTBOBAIa BOJTHOBAs TEOPHUS CBETa M BO3SHHUKIIA MOJIHAS
pacTepssHHOCTh. BbUIM TpeAnpUHSATHEI BCEBO3MOXHBIC TOMBITKH OOBSICHUTH OTPHUIATEIBHBIN
pe3yabTaT OMBITA C TOYKH 3peHHsS HemoAaBKHOTO 3dupa. Jlopenn u Ilyankape co3manu cBorO
CHUCTEMY MpeoO0pa3oBaHMl HCXOJs WMEHHO W3 JTHUX TNPEINOCHUIOK, IOKa3biBask 3TUM HE
OTCYTCTBHE 3(Hpa, a HEBOZMOXKXHOCTh €0 0OHAPYKEHHS ONMBITHBIM MyTEéM. ITOroM BCEro 3Toro
M CTaJI0 BO3MOKHBIM cranoBienne CTO A. Diinmireina.

Bce obcrosTenscTBa 10 ATOMY BOIPOCY XOPOINO HM3J0KEHBI B BhImeAmer B 2005 r. kHHTE
nokropa ¢.-M.H. B. W. Bosipunuena « Antudiinmreiiny, (OO0 U3zgarensctBo «Sly3a», ctp.170-
189).

Ho, HecMoTpst Ha O4eHb MOAPOOHOE MUCTOPUYECKOE OCBEILEHHE ITOr0 BOIPOCA, AAXKE TaM HHU
pa3y He YHNOMSHYTO O TOM, 4TO Ha 3ape XX BeKa CYLIECTBOBaJla albTEpHATHBHAs MOJENb -
«OanmucTuyeckasl TEOpHs», IMEPBbIM BapUaHT KOTOPOM MpPENIOXKWI IIBEHLIAPCKUN yUEHBIN
Banbrep Puti (BTP - bannuctuueckas Teopust Putia).

XoueTcst BBIPa3UTh YBEPEHHOCTb, YTO TOJBKO MPEXKIECBPEMEHHAs Tparnueckasi ruOenb 3TOro
3aMeYaTesIbHOr0 YYEHOTO MOMeEIIajga €My, CO BPEMEHEM, NMPUUTH K MAJIEHBKOMY JOIOJHEHHUIO
BTP, xotopoe mo3BoJIIE€T OTBEPTrHYTh JOKA3aTEIbHOCTh OMBITOB M HAONIOJCHHUN, Pe3yIbTaThl
KOTOPBIX MPUBEIU K MpexiaeBpeMeHHoMy oTkasy oT BTP. Jlannas Teopus He Obuta 70 KOHIIA
MOHSTA €€ COBPEMEHHUKAMHU U TIOCIEAYIOUIUMH MOKOJIEHUSAMH YUEHBIX.

Bcenomuum, uto: «baminctudeckas Teopust Oblila BBIIBUHYTA, YTOOBI M30€XaTh TAaKOH JIOMKU
MpEJICTaBICHUH, K KOTOPOM ¢ HEOOXOJUMOCTHIO TMPHUBOAUIIO MPHUHITHE OOOUX IMOCTYJIAaTOB
CTO... B BTP coxpansuics NpUHLNII OTHOCUTEIBHOCTH, HO OTBEPIaJiCsl MOCTYJIAT MTOCTOSHCTBA
CKOPOCTH CBETa B JII000W MHEpIUaIbHOUN cucteme oTcuéTa. ...bTP BeTpeTunacek ¢ TpyIHOCTIMU
npu OOBSCHEHUHU psija siBIEHUM: onbIToB THIAa Puzo, sgdexra Jlomnepa, CHEKTPOCKOUIECKU
JIBOMHBIX 3BE3M M npyrux. B 6ecene ¢ lllenkienmom DHUHIITEHH TOBOpHMII, 4TO OH emé a0 1905
roja pasMblIUIsT O BO3MOXHOCTH BTP, HO oOTKaszancs OT 3TOM MBICIHM, TaKk KaKk HE MOT
npuaymarh auddepeHmaibHoe YpaBHEHHE, pPEIICHHE KOTOPOTO JaBajio OBl BOJHBI CO
CKOPOCTBIO, 3aBUCSIIEH OT JBUKEHUS UCTOYHUKA... M1 BCE ke N0BONBHO AnuTeabHOe BpeMms bTP
npotuBonoctaBisiack CTO, wubo He TpeboBala KOPEHHOTO TIEPECMOTpPAa OCHOBHBIX
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MIPEACTABICHUI O MPOCTPAHCTBE U BpeMeHu». [8; cTp. 113, 114]
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Pucynok 4.

MBI uMeeM WIECTUCTBOJBHBIA NyneMET H, M3 BCEX MIECTH CTBOJIOB KOTOPOIO CHHXPOHHO M
nepuoanyYecku mpousBonarcs BwicTpensl mo mumieHsMm A,B,C,D,E.F. Mumenu A,B,C.D u
nynemMér H Haxonsdrcsa B cucteMe oTcuéra X,y,z, JABUXKYIICHCS C MPOU3BOJIBHOM CKOPOCTBIO
OTHOCHTEIBHO HEIOABIKHOM crucTeMbl oTcuéTa X,Y,7Z ¢ MOKOSIMHUMHUCS B Hel mumeHsMu E u F.

CoObITHSI, TPOUCXONAIINE B CUCTEME OTCU€Ta X,y,Z aHAJOTHYHBI CXEME€ U Pe3yJbTaTy OIbITa
MaiikenscoHa-Mopiu, Korja CKOpOCTH M 4YacTOThl yAapoB IIyJib IO OTHOLIEHWIO K MMILEHSIM
A,B,C,D O6ynyt paBHBI MexIy co0O0l, a TakKe 4acTOTE U CKOPOCTH BBICTpeOB Iysieméra H.
YacTtoTa yrapoB U CKOPOCTb IyJIb OTHOCUTENBHO yAajstomielcs mumienu E Oyner meHslie, a
OTHOCUTEHHO Haberaromieil MuiieHu F Qosibiiie, 4yeM 4acToTa U CKOPOCTh BBICTPEIIOB IMyJieMETa
H, urto oOycnosneno kimaccuueckum s¢p¢exrom Jloruiepa. Huuero He M3MEHMTCS, €CIM MBI
IIPUMEM 3a HETOJBIKHYIO CUCTEMY OTCUETA X,Y,Z, CBA3aHHYIO ¢ myJeMérom H, a cucremy X,Y,Z
¢ Mmumensmu E u F 1gBmkymeincs ¢ IOpOU3BOJIBHOM CKOPOCTBIO B HaIlpaBJIICHUU
IIPOTUBOIOJIOKHOM PaHEE PACCMOTPEHHOMY.

HarnsgHo, 4to ckopocTh (OTOHOB (TyJb) CKIAABIBAETCS CO CKOPOCThIO HMCTOYHHKA CBETa
(myneméra H), mnu HaGmromarenst (mumend E u F), u 9To 00a cOOBITHS: pe3ylnbTaT ONbITa
Maiikenbcona-Mopiau u 3ddexrt Jlomnepa, MOAIUHSIIOTCS KJIACCUIECCKOMY MPUHIIAITY CJIOXKEHUS
CKOpPOCTEH.

[Tpocto HeoOxommumo ykazaTh, uto BTP sBnsieTcs KOpmycKyJsipHO# Teopuel, Tak Kak Takou
MEXAHHU3M PACIPOCTPAHECHUSI CBETA MOXKET OCYILECTBIATHCS TOIBKO YaCTULAMU U HUYETO KPOME
nyjemMEéra He TOJAXOAUT JJIsi aHAJIOTUU C UCTOYHUKOM cBera. [lostomy orkas ot a¢upa B BTP
onHOo3HaueH. He Bce sICHO 3TO NpEACTaBIAIOT, TaK, YATAEM: «..TEOPHIO 3(upa el NbITaauch
cnactu. Banbrep PuTI BBIABUHYT «OaJUIMCTHUECKYIO TUTIOTE3Y» O 3aBUCHUMOCTH CKOPOCTH CBETA
OT JIBM>KEHHSI €r0 UCTOYHHUKA...» [7; cTp. 140].

ITpu coBmemennn puc.2 ¢ puc.4, B TOUKaxX MUCTOYHHUKOB W3JIyUYEHUH, CTAHOBUTCS HAIJISTHBIM,
4yTOo onbIT MalikenbcoHa-Mopau Obul ObI IPOCTBIM KPUTEPUEM B BHIOOpE MPEANOYTUTEIHHON
TEOpUM (YTO peanbHEe: IMyJid WIM 3BYK, YacTHMILa WJIM BOJIHA), IPU YCJIOBUHM PABHOLIEHHOTO
MPOTUBOOOPCTBA KOPIYCKYJISIPHON M BOJTHOBOM TEOPHIA.

HMMeHHO Tak JOIKHO OBLIO paccyixxkaaTb, HO IpOU30MJIa CTPpaHHAA MeTaMop(b03a: OIIBIT T'OBOPUT
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B 1101163y BTP, HO BBIBOA O TOM, YTO CKOPOCTh CBETA HE CKJIA/IBIBAETCS CO CKOPOCTBIO HCTOYHUKA
cBeTa, ObUT OBl CrIpaBesINB U TEOpHH 3upa; 0TKa3 oT 3pupa Taxxke onHo3HaueH B BTP, Ho
CTO, xa3zasock Obl, OTBeprHyBIIas 3hup, (PaKTHYECKH COXpaHUIA €ro, MOJHOCTHIO TIEPCHSB
MaTeMaTH4ecKuil ammapar mnpeoOpaszoBanuii Jlopenna-Ilyankape, KOTOpblii M ObUI TpU3BaH
cnactu Teopuro d3¢pupa MyTEM BBEICHHMS H3BECTHBIX IAPAJOKCOB, TaKXKe IOJHOCTBIO
yHaclieJJoBaHHbIX U pa3BUThIX B CTO.

II. O KAYUECTBEHHOM JIOIIOJITHEHMU K TEOPHHU B. PUTIIA®

Eciu »ddexr [ommepa i cBeTa MNOAUYUHAETCS KIACCUYECKOMY NPUHLUIY CIIOKEHUS
CKOPOCTEHi, B pe3yJibTaTe Yero Mbl MOKEeM HaOII0aTh CHHHUM CBET KaK KpacHbI U HA000pOT, TO
MOYKHO TPEANOJI0KUTh, YTO: BECh CIEKTP AJEKTPOMATHUTHBIX W3JIYYEHUH, OT PaguOBOJIH 0
raMma-u3iydeHus, HaOmrogaercs Onarogapss TOMy, uYTO (OTOHBI yXKe TMpH H3IYYSHUU
(M3HaYaIbHO) UMEIOT PAa3HOCTh CKOPOCTEH, TO €CTh He3aBUCHUMYI) OT ONTHYECKOH IJIOTHOCTHU
cpebl U BaKyyMa JMCIEPCHI0 3JIeKTPOMArHUTHBIX u3aydenuii (HIDOMMUM). @otonam ctporo
OIPEIEIEHHBIX YHEPIUM COOTBETCTBYET CTPOrO OMNpENeNIEHHas CKOPOCThb. [[aHHOE nomosHeHue
KOPEHHBIM 00pa3oM MeHsieT crneactsust bTP.

Jucnepcuss cBeTa B ONTHYECKH IUIOTHBIX cpepax (BO3AyX, BOJA, CTEKJIO M T.JA.) JOJDKHA
paccMaTpuBaTbcsl Kak TmpsiMoe cienctBue cymiectBoBanus HJIOMU. Kpome toro, BTP
npearnonaraeT CylnecTBOBaHME Macchl MOKosl (poToHa (cM. 1. VI), mosTomMy mojiHas SHEpPrus
(DOTOHA MOKET OBITH PaBHA CyMMe KMHETHUCCKOH 3HEepruH (Eqy = Mv>/2) U APYTHX, KOTOpHIC
TaKXe MOTYT OBITh MPOMOPIIHOHAIEHBIMU CKOPOCTH B CTETICHHU N
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Pucynok 5.



CreneHHas 3aBUCUMOCTb, KOT/1a HEOOJIbIIOE N3MEHEHHE CKOPOCTH NMPUBOJUT K 3HAUUTEIBHOMY
WU3MEHEHHUIO SHEPIUH, BO-NIEPBBIX, MMO3BOJSAET MOHATh, IOYEMY 1O HACTOSILErO0 BPEMEHU MBI HE
MOIJIM SBHO 3aMeTUTh cyuiectBoBanusd H/IOMMU. B Buay Toro, 4ro B paMkKax 4Ype3BbIYAHO
Y3KOTO BHJIMMOTO JHala3oHa Pa3HOCTh MEXIY CKOPOCTbIO KPAacHOTO W (PMOJETOBOTO IIBETOB
CpaBHUTENBHO Masa. Kpome TOro, omeIThl 10 U3MEPEHHUIO CKOPOCTH CBETA B 3€MHBIX YCIOBUSIX
HUBEJIMPYIOTCSl TI0O BCEM IMapaMeTpaM, KOrja Haao HaoOOpoT, Kak MOXKHO Oojiee pacHIMPHUThH
JMana3oH W3MepeHuil (uto sBuiaock Obl mpsmoi mpoepkoit CTO). Bo-BTophIX, 3TO
OOCTOSATENILCTBO ~ MO3BOJIACT  JOCTHUTHYTH  3HAYUTENbHOrO  3¢¢dekra  TpaHchopMmanuu
AIIEKTPOMAarHUTHBIX U3IY4Y€HUI MpH, CPaBHUTEIBHO, HEOONBIINX CKOpOCTAX. JlokazaTenbcTBO
cymectBoBanus H/IDMU Oyger pewmatomum B crope mMexay BTP u CTO, tak kak B CTO
CKOpPOCTb CBETa B BaKyyMe SIBJIIETCS] KOHCTAHTOM U HE 3aBUCUT OT SHEPIHH (HOTOHA.

Kak yxe Obuto moguépkuyTo Bbiie, B BTP coxpansercs npuHIUI OTHOCUTENBHOCTH. TO €CTb,
0001 PaBHOMEPHO IBMKYIIUICS MCTOYHHMK CBETA JOJKEH PAacCMATPUBATHCSA KaK OTACNbHAs
MHEepLHaJIbHas CUCTEMa OTCU€Ta, BHYTPU KOTOPOI M3MEpEHUE CKOPOCTU U3IIy4EHHUs, HalpuMep,
B xkenToi D-nmuHuM Hatpus, OyAeT NPUBOAUTH K Pe3yIbTaTy aHAJOTMYHOMY M3MEPEHHIO BHYTPU
JHOOBIX APYTUX MHEPLUHUATbHBIX CUCTEM OTCUETA, ABMXKYIIMXCS C JI000W pa3HULIEH B CKOPOCTHU U
HAIIPaBJICHUU JABUXXCHUS OTHOCHUTEIBHO PpPacCMAaTpUBAEMOM cHUCTeMbl orcuéra. IIpu mpoumx
paBHBIX ycioBusX. Hu o kakoit aGcomoTHOW cucrteme orcuéra B pamkax bTP roBoputh He
MNPUXOIUTCA.

Taxke CTaHOBHUTCS SICHBIM, YTO PaJUOJUANa30H OTHIOAb HE CaMblil OBICTPBIM KaHaJl CBSI3U H,
COOTBETCTBEHHO, BCTAa€T OYCHb MHTPUTYIOMIMN BOIPOC: KAKMM OOpa3oM MPOUCXOAUT OOMEH
uHpOpManre MEXAy BBICOKOPA3BUTHIMH [HMBWIM3AIMAMUA BO BCEJICHHOW (BCIIOMHHM
nporpamMmy SETI mo moucky curHagoB BHe3eMHbIX LuBuwiIM3auuii)? Ilpu stom cienyer
3aMETUTh, YTO MOCHUIAEMbIE Ha OOJbILINE PACCTOSIHUS JIEKTPOMArHUTHBIE CUTHAJIBI HE JIOJIKHBI
MMETh YaCTOTHYIO MOYJIAIIMIO, TaK Kak B pe3yibrare HJIOMU Oynet mporucxoauTh UCKaKEHNE
IIPUHUMAEMOI'0  CHUTHajla, IPONOPLUOHAIBHOE PACCTOSHUIO MEXKIy IEpEelaTYuKoOM U
NPUEMHUKOM.

III. O JOKA3ATEJIbHOCTH DKCITEPUMEHTOB 1 HABJIFOJIEHUI

«...BO3MOKHOCTb BBIOOpa MEXIY pacCMaTpUBAEMbIMHM TEOPUSMHU OCHOBaHA Ha ONBITAX IEPBOTO
HOpsi/IKa, HO C Pa30OMKHYTBIM IyTEM cBeTa. Takoll BapHaHT MOXHO ObUIO OCYLIECTBUTH IPHU
ACTPOHOMHMYECKUX HAOJIOACHUSAX IBOWHBIX 3BE3. DTOT BOMPOC OBUT JIETATBHO PACCMOTPEH
rojutaackuM actpoHoMoM Jle Currepom B 1913 rony.

A C+V
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Pucynox 6.

Ecnu Bepna Teopust Purtna, TO cBeT, uAyunmili OT 3Be31bl HaXOAsIIEHCsS B MOJOXKEHUH A (T.e.
MpUOIMKAOIMIEHCsT K 3eMiie), TPUXOIUT Ha 3eMJTI0 depe3 Bpems [/c+v mociie U3IydeHus, a u3
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nosioxeHus B (T.e. ymansromeiics ot 3emin) yepes Bpems [/c-v (I - paccrosiaue 10 3emin). Ecnu
0003HaunTh T mepuos moayoOpamieHus, To Ha 3emMiie HHTEpBaJl MEXIy JABYMs HaOJIOJICHUSIMU
oyner T + (21v/c’) npu nBmkennn 38e3asi oT B k A u T - (2[v/c’)upn neuwxennu ot A k B. Ipu
OOMBIINX CKOPOCTSAX ABMKCHHS 3BE3/bl 00a CIaraeMbIX OJHOTO MOPSAKA, TAK YTO B BUJUMOM C
3emsin OBUKEHHM 3BE31 OyneT HaOmonaThesi OTKIOHEHHE OT 3akoHOoB Kermepa. OTcyTcTBHE
TaKUX HAOJOJaEMBIX OTKIIOHEHHH CBUIETEIHCTBOBAJIO MPOTHUB TUIIOTE3BI O CIOKEHHH CKOPOCTU
3BE3/Ibl CO CKOPOCTBIO U3JIy4aeMoro exo ceray. [8; ctp.115,116.]

Ecan CyHICCTBYCT H[[BMI/I, TO B CINIOIIHOM CIICKTPEC HU3ITYUCHUSA HECBO3MOXKHO 3aMCTHTh KAKHUC-
0o OTKJIOHCHMUA, nbo MNPOUCXOAUT 3aMCIICHUC OJHUX YAaCTOT APYTrUMHU. HO, B Ha6JIIOI[eHI/I$IX
HBOﬁHLIX 3Bé3,[[ CIIeayCT O6paTI/ITI> BHUMAHUC HaA CJICAYIOIICC ABJICHUC!:

A
B.

B Haﬁmu;[a.Te.rm

PucyHox 7.

Ecnu mMbl HabmogaeM MakCHMaJIbHOE CHHEE CMELICHHE CHEKTPalIbHbIX JTHHUN HAaXOAALIUXCS B
¢uoseToBON YacTH ONTHUYECKOI0 Juana3oHa, Touka A, To B pedynbrate HIIOMMU kpacHslil cBer,
WCIIYIIEHHBbIM M3 3TOM TOYKH, 0 HAc €€ He JOWAET U CMELICHHWE JIMHUM KPAacHOM 4YacTH
ONTUYECKOTO Juarna3oHa OyAeT COOTBETCTBOBAaTh CKOPOCTH 3Be3Abl B mojoxeHuu A;. Ilpu
OTCYTCTBUHM CMELICHUS JUHUN (PUOJETOBOM yacTu, TOUuka B, cMelleHne TMHUN KpacHOM yacTu
nuarasoHa Oyner Bc€ emé cuHMM, Touka Bj. CrpaBemmBOCTH pagl cielyeT OTMETHTb, YTO
JIAaHHOE SIBJICHHE HE MOXKeT ObITh pematomuM B criope mexay BTP u CTO, tak kak Mexmy
3BE3/10i M HAOIIOAaTeNeM MOXKET ObITh Ta3 M 3P EKThl, aHATOTUYHBIE PACCMOTPEHHOMY, MOTYT
ObITh OOBSICHEHBI «OOBIYHOI AUCTIEpCUEl cBeTa B ONTUYECKH IJIOTHBIX Cpeaax.

Jlanee: Kak Mbl MOTJIM yOEIUTHCS U3 paccMOTpeHHOU 3aech moaenu BTP, onHa ecrecTBeHHBIM
obOpa3zom BKkItouaeT B ce0s addexr [omnepa. [losromy ymomMuHaHHE O TOM, YTO OHA
BCTPETWJIaCh C TPYAHOCTSMM JJsi €ro OOBSICHEHHS, BEPOSATHO, OTHOCUTCA K CIEAYIOLIEMY:
«...CIIH CKOPOCTh II€pEMEULICHMsI HampaBieHa MOJ YIJIOM & K MpsIMOW, COEIUHSIOLIEH
UCTOYHUK CBeTa ¢ HaOdromartesneM, TO B pacyeT HAA0 NPUHUMATh TOJIBKO paJHaIbHYIO
M=y [li

OS5 ar

=

‘ 2, TO

COCTaBJISIIOIYI0, TO €CTh #L05:¥, Torma: ] . SIcCHO BHIHO, UTO €CITH

# =%, TO ecTh B KIACCHYECKOM TeopuM Iomepeunsiii a¢dexr Jlomiepa paBeH HyIIO...
peATHBUCTCKOE paccMoTrperne 3d¢dexra Jlomiepa BTOPOro Mopsaka AaéT Ui Y4acTOThl HPH
HAOJIIOICHAN TIEPIICHANKY/SIPHO HATIPABICHUIO JBIDKCHHS BEJIMYUHY... TakuM 00pasom,
SKCIIEPUMEHTAILHOE TIOATBEPKIACHUE CYIIECTBOBAHUS OTJIMYHOrO OT HYJS IONEPEYHOTO
spdekra Jloruiepa BTOPOro MOpsiAKa ObLIO OBl OJAHOBPEMEHHO  IOITBEPXKICHUCM
SUHINTEHHOBCKOW (POPMYJIBI IJIs 3aMEUICHUS 4acoBy. [8; cTp. 44, 124]

JlanHOE YTBEp)KICHHE HE COOTBETCTBYET MCTHHE W 3¢ dekT Jlormepa BTOPOro MOpsaKa TakKe
nmeeT mecto B bTP. [Ins nokasarenscTBa pacCCMOTPUM CXEMY OIbITa ¢ TOUKHU 3peHust bTP:
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Pucynok 8.

N3nyyaronme vactuubl ABMkyTcas OoT A k C co ckopocthto V>>0. Och cnekTpockoma S
YCTaHOBJICHA MEPIICHANKYJIAPHO HAIMPABIICHHUIO ABUXKCHHUA YaCTHUIL U3 TYyHarOInuX (i)OTOHI)I.

Dddext JJomrepa BToporo mopsiika BOZHUKAET B PE3yJIbTaTe TOrO, 4TO (POTOH, HCITyCKAEMBbI B
Touke B, ayg TOoro 4roObl MOMAcTh B CIEKTPOCKOIN S, JOJDKEH JIBUraThCsl B CHUCTEME OTCYETa
m3nyvaromein gactuupsl nox yriiom BCS. Croponsl TpeyronsHuka BCS mponopryoHanabHbI
CKOPOCTSIM U BeKTOp ckopoctu BS (HampaBienwe u ckopocTh (OTOHa B cHcTeMe OTcuéra
CHeKTpockona S) sBiseTcst cyMMmol BeKTopoB BC (BEKTOp CKOpOCTH M HAIlpaBJIEHUS JABHKEHUS
uznyyatomeil yactuipl) 1 CS (BEKTOp CKOPOCTU M HANpaBlieHUs ABM)KEHUS (OTOHA B CHCTEME
orcuéra u3nyvamooueil yactuiel). OTcioaa BUIAHO, YTO CKOPOCTh (POTOHA, @ PABHO M €TI0 YHEPIus,
B cucTteMe oOTcuéra HaOmomatenst Oyaer MeHbine uctuHHOW. OtHomenue CS k BS
MPOIMOPIIMOHAILHO CMEIIEHUIO0 HAOII0aeMOl CIeKTPalbHOW TUHUU. JlaHHOE SBICHHE - HUYTO
WHOE, KaK YaCTHBIA Ciydai abeppalnu, OTKPBITON u 00bsicHeHHOU [[xeitmcom bpammu B 1725-
1728 rr.

Ecmm wm3nyvaronue yactuibl OyAayT MMETh JBE JIMHUHM HW3JIyYCHHUs, HalpuMep, KpacHYl H
cuHIO, To B pe3yibrare HJIOMU Oonee memneHHBI KpacHbId (OTOH TOJDKEH ABUraThcs B
cucreMe oTcuéra usnydaromied yactuusl noa yriiom BCS; u, cOOTBETCTBEHHO, CMEIIEHUE
KpacHOW JIMHUHM JODKHO OBITh Oojbine, Tak kKak cootHomeHue CS; k BS; Oospme uyem
cootnomenue CS k BS.

B pamkax CTO cKopoCTb 3JIEKTPOMAarHUTHBIX U3TYYEHUH B BAKyyME SIBJISICTCSI KOHCTAHTON U HE
3aBHCHUT OT 3Hepruu GoroHa, modToMy yroin BCS (coOTBETCTBEHHO, CMEIIEHUE CHEKTPATbHBIX
JUHUM) JAO0DKEH ObITh OJMHAKOBBIM KaK JUIsl KPacHOTO, Tak M JJs CMHEro (OTOHOB. JlaHHBIN
npubOOp MOXKET OBITh OYEHh KOMIIAKTHBIM U MPOBEACHUE OIbITa B YCIOBHUSX BBICOKOTO BaKyyMa
MOHO Oy/IeT paccCMaTpUBaTh KaK PeIIaromiui 3xcrepumMeHT B Beioope mexay BTP u CTO.

AHaornyHbIM 00pa3oM, a Takxke CHIB HCKyccTBeHHoe orpanmdyeHue CTO ans ckopocTH
AIIEKTPOMArHUTHBIX U3IyUYCHUN U MAaTepUAIIbHBIX TEJl, MOTYT ObITh OOBSCHEHBI APYTHE OMBITHI U
HaOJI0IeHNUS, pe3yJIbTaThl KOTOPBIX IPUBEIH K MPEKAEBPEMEHHOMY 0TKa3y oT bTP.

IV. HEKOTOPBIE JOBO/bI B I10JIb3Y HASMU

Bcenennas sBisieTcsl yHHKaJIbHOW J1abopaTtopueil M JuTeparypa MO acTPOHOMHUU H300MIIyeT
(dakTaMu, KOTOpble MOTYT OBITH PacCMOTPEHBI ¢ TOUYKU 3peHus cyuiectBoBanus HIADMU, Ho
OTCYTCTBHE PYKOBOJAILLEH HAEH M LEJICHANPABICHHOIO IIOMCKAa HE IO3BOJIJIO IPaBUIBHO
HOHATH HAOJII0/IaEMBbIE SIBJICHUSL.

PaI[I/IOEIHTeHHa, CBCUYKa U peHTI‘eHOBCKI/Iﬁ afrapar U3jIydaroT CyTb OOJHO U TOXKC. Hanoxwus 310
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Ha 3¢pdext [Jommepa, ¢ yd4€TOM CTENEHHOW 3aBUCHMOCTH SHEPruUM ()OTOHA OT €r0 CKOPOCTH,
MOKHO HNOPCAIOJIOXUTh, 4YTO: ABUTasACbL C AOCTATOYHO 60HLHIOI>'I CKOPOCTBKO OT HCTOYHHKA
BUIMMOTO CBETa MBI OyJIeM ero HaONoIaTh HE KaK ONTHYECKHM, a KaKk paJHOMCTOYHUK, a
ABUTaACh HABCTPEUY, KaK peHTFeHOBCKHﬁ.

Takum o0Opa3om, mepea HaMH OTKPBIBAETCS OJHO M3 CaMbIX SIPKUX OTKPOBEHHMH Mupo3naHwus,
YTO BCE 3TU «MOHCTPBI»: PaJIMOTalaKTUKH, KBa3aphl U APYTUEe aHOMAJIbHBIC OOBEKTHI U3JIy4EHUIt
- HUYTO HMHOE, KaK OOBIYHBIC TAJAKTUKH, ONTHYECKOE H3IIyueHHE KOTOPHIX, B pe3yJbTare
apdexra [lomnepa, TpaHchopMuUpyeTcs B APYTUe€ HU3Iy4YEHHs, B 3aBUCUMOCTH OT CKOPOCTH U
HANpaBJICHUS JBIKEHHS 3THX OOBEKTOB OTHOCHUTENBHO HaOmojatens. J[pyrumu crioBamu,
HaOroaTeNnb, HaXOAAUIMICA B CUCTEME OTCUETa paJuOTaJlakTUKU, KBazapa WM 3HAMEHUTOU
«B3pbIBatOIIEHCs» TagakTuku M-82, Oyner HaOmronaTh Hauly ['anakTHKy, COOTBETCTBEHHO, Kak
pajuorallakTUKy, KBa3zap MM «B3pblBarolytocs». I[Ipy 3ToM HEOOXOOUMO YUYUTHIBATh
BHYTPEHHIOIO JIMHAMHKY M YTOJ JBWKEHHS 00bEKTa HAOMIOJCHUS OTHOCHUTEIBHO Jy4a 3pEeHHUs
HaOmromaTens. Tak Kak JIBIDKCHHE OOBEKTa, HAmpuMep, OT HaOogarens, MNpUBEIET K
“pa3zneBaHMIO”’, KOTJla B ONTHYECKOM JHMama3oHe Mbl OyaeM Habmromate Bce Ooisiee TiyOokue
CTPYKTYpPHBIE 3JIEMEHTHI siiep rajJakTUK (KBa3apel). B To Bpems kak JBM)KeHUE K HAOIIOIATEI0
OyZeT CKpbIBaTh CTPYKTYPHBIE SJIEMEHTHI TAJIAKTUK B “TyMaHe” MPOSBHUBILETOCS B ONTHYECKOM
nuarna3one Aud@dy3HOro MHUKPOBOJHOBOTO M PAJAMOWBIYYCHHS Tajlo TaJaKTUK (Hampumep,
TMTAaHTCKUE  DJUIMITHYECKUE TaNaKTUKW, O00Jajarone  W30BITOYHBIM — PEHTTEHOBCKUM
u3nydeHueM). Mcxons u3 NaHHOM KapTHHBI, MBI MOYKEM 3aKIIIOYMTh, YTO BCE MPOCTPAHCTBO
BCEJICHHOW, HECMOTpPS Ha YEPHOTY HOYHOro HeOa, MPOHM3aHO U 3aroyHeHo Ceemom BO BCEM
OoraTcTBe €ro MpOsBJICHHH. DTHM CcaMbIM paspemiaeTcst «mapagokc Onpdepca», COBpEeMEHHOE
3By4YaHHE KOTOPOTO 3aKII0YaeTCss B TOM, YTO: €CJIM BCEJICHHAs OECKOHeuHa M OeCKOHEYHO
KOJINYECTBO 3BE3]l M TaJaKTHK B HEH, M1 OHM PAaBHOMEPHO paclpe/ieeHbl B MPOCTPAHCTBE, TO
HEOO JOJDKHO CHUSTHh TaK, YTO COJIHEYHBIM AMCK ObUT ObI HAa 3TOM ()OHE MPOCTO HE3aMETHBIM.
Tenepp MBI BUAMM, YTO JAHHOE YTBEPXKJEHHE OBbLIO OBl CIPAaBEUIMBBIM TOJIBKO B Ciydae
CTAllMOHAPHOCTH BCEX OOBEKTOB U3ITYUCHHUS BO BCEIICHHOM.

Heo0xoauMo OTMETHTB, YTO OTKPBIBACTCS JOCTATOYHO JAHHBIX TO3BOJISIONINX YCOMHHUTHCS B
Teopun «boJbIIOrO B3pbIBaY», COMNIACHO KOTOPOM POXKIECHHE BCEJIEHHOW MPOM30LLIO OKOJO 15
MIpA. JeT Hazad. bonee Toro, mpemaraeMblii aBTOPOM MEXAHU3M JIEUCTBUSI CHJI TpaBUTALUU
(cm. . VIII) npenmonaraer, 4To OJHUM W3 YCIOBUN CYIIIECTBOBAHMS BCEJICHHOM SIBIISICTCS €6
OECKOHEYHOCTh, KaK BO BpPEMEHHM, TaK W B TPEXMEpHOM mpocTpaHcTBe. [Ipm ompeneneHuun
MOIIHOCTH M3ITyY€HUSI U PACCTOSHUN J0 PaJUOTaNTaKTHK U T.J. CJIEAyeT PyKOBOJCTBOBATHCS HE
MoCTOsSTHHOM Xa00yia, a CpelHMMHU 3HAYEHUSMH OOBIYHBIX TaNaKTHK, ¢ ydetom HJIOMU,
BHYTpEHHEH AMHAMUKHM, a TaKkKe yrjia JBIKEHUS K Jyuyy 3peHus HaOmoparens: «Kak B
ckorieHnn Koma, Tak ¥ B ApPYruX CKOIUICHUSIX HaOiojgaercs HEOOBYHBIA 3¢deKT, Koraa
PaJOKOMIIOHEHTHI PAAUOTAIAKTUK B CKOIJICHUSIX UCKAXKEHBI... » [3; cTp. 34] Ha puc. 9 nokazan
atoT 3pdext st paguoranaktukd NGC 1265 B ckorutenun [lepcei.



Pucynok 9.

HADMUM mno3BonseT mOHATH (akThl aHAJOTHYHBIC cienyromuM: «3 aBrycta 1975 rona
BCIIBIXHYJI YHHMKaJbHbI PEHTTEHOBCKHI MCTOYHUK B co3Be3aun Enumnopora A-0620-00.
Brauane oH ObUT e7Ba 3aMETEH, HO OJIECK ero OBICTPO BO3pacTall U yKe 4Yepe3 I[Th CYTOK
npeB301EN OJeCK caMoro SpKOro o0beKTa peHTreHoBckoro Heba CkoprnuoHa X-1, ...MCTOYHHK
A-0620-00 ymamoch OTOXIECTBUTH C OYCHb CIIA0OCHBKOW 3BE3MIOW, PaCIOIOKEHHOU
cpaBHuTENnbHO Henajeko oT ComHna. MccrmegoBaHue CreKTpOB ATOW 3BE3[bl HA MPOTSHKEHUU
psAoa MecsIeB IOCNIe PEHTTEHOBCKOM BCIBIKA Kak OyATO TPOJHMBACT CBET HAa MPHUPOIY
BPEMEHHBIX PEHTICHOBCKMX HMCTOYHHMKOB... Eciam Obl HUX PEHTTEHOBCKOE H3Iy4YeHHE OBLIO
CJICJICTBUEM KAaKHUX-TO B3PBIBHBIX IPOIECCOB, TO B CIIEKTPaxX JODKHBI OBLIM TOSIBUTHCS JIMHUU
n3nydyeHus. Y uctounuka A-0620-00 Takue TUHUM MOSIBUINCH, HO JIMIIb CIIYCTA JBa MECSUA...»
[4; ctp. 77]

[IpenmonoxumM, 4T0 B JAHHOM CIIydae BCE K€ MMEJI MECTO B3pbIB, TO €CTh KPaTKOBPEMEHHOE
co0bITHE, 0TOOpa)keHHE KOTOPOTo IO pasHbIM JMana30HaM 3JEKTPOMAarHUTHOTO CHEKTpa, Uis
yAaa€HHOro HabIoAaTeNsl, PacTIHYJI0Ch BO BpeMeHH B pe3yibTare HJIOMU.

Jlanee: «...peHTTEHOBCKAas BCIBIIIKAa OapcTepa IOJDKHA, BOOOINE TOBOPS, COMPOBOXKIATHCS
ontu4eckoil... CHHXpOHHbIE HaOMIONEHUS OapcTepoB B PEHTTEHOBCKOM U  ONTHYECKOM
nuara3onax Obuti Hadatel B 1978 r. belmm BEIOpaHb! Tpu GapcTepa, 001aiaBIire U CTaOMIHbHBIM
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m3nyuennem: 4U1735-44, 4U1837+04 u 4U1636-53. OnTuyeckue BCOBIIMIKU ACHCTBUTEIBHO
ObUTH OOHAPYXKEHBI - OHM B TOYHOCTH TOBTOPSUIN BCIIBIIIKM B PEHTTEHOBCKOM JTHANa30HE, HO C
OJIHUM CYIIECTBEHHBIM OTJIMYMEM: OHM 3ama3fpiBaiu... OmpaBaal CBOIO pEMyTaluio
3araJloyHoro W OBICTPBIA OapcTep (maHHbBIM 00BEKT sBisieTcs 3aTMeHHbIM - C.M.). B anpene u
ceHntsope 1979 r. npoBoaMInCh HAOMIOAEHUST B MH(PpAKpaCHOM Juara3oHe, ObUTH 0OHAPYKECHBI
ObICTpBIE BCIIBIIIKY - IIECTh BCHBINIEK B ampesne (2,6 yaca HaOnroneHuil) u ase B ceHrsope (5,3
yaca HabmoneHuit). [THKOBasi CBETHMOCTb HH(PAKPACHBIX BCIIBIMIEK OKa3atach okoxo 10°° Bart
- Bcero B 10 pa3 MeHbIlIe CBETUMOCTH BCTIBIIIKK B PEHTTEHOBCKOM JIMANa3oHe, €ClIM, KOHEYHO, B
TO e BpeMsl ObLIM PEHTICHOBCKME BCIIBIIIKA. BOT 3TOT Ba)KHBIH BOIIPOC TaK W ocTaycs 0e3
OTBETa - HU B ampese, HU B CEHTIOpE PEHTTeHOBCKHE HAOMIOAEHUS OBICTpOro Oapcrepa He
POBOIWINCE. B aBrycre, Korja HaOMIOACHUS BEUCH, BCIBIIIKH CJIEA0BAIN OJHA 33 IPYTroH 10
23 aBrycra, Korja uCTOYHHUK morac. OOBIYHO 32 STUM CIIEAOBAIU MECSIIBI «MOTYAHUS», TOITOMY
HUKTO HE BEN B CEHTAOPE PEHTT€HOBCKHUX HAONIOJCHHIA - MPEIIOIaraioch, YTO BCIBIIIEK OBITH
He 1ospkHO. [ToueMy ke BO3HUKIIM MHGpaKpacHbIe BCIBIIKU?.. BiociencTBuu, HECMOTpsI Ha Bce
MOTBITKH, OOHAPYXUTh MH(PAKpacCHbIE BCHBILIKK OBICTpOro Oapcrepa Oousbllie HE YyIaioCh.
HaGmroienust cTaBUIMCh HEOJAHOKPATHO - OJHOBPEMEHHO C PEHTTEHOBCKUMHU U HE3aBUCHUMO OT
HUX. Pe3ynbrata oHM HE nand... AHAJOTMYHAsE UCTOPHUS MPOM30ILIA U C PaJMOBCIBIIIKaMU. B
ToM ke 1979 r. paguoreneckonbl TPHKILL (B ampelie, aBrycTe U CEHTSA0pe) HaIlpaBIsUTUCh Ha
OBICTpBI OapcTep M KaXIpld pa3 HAONIONEHUS TOKa3bIBAIM: BCIBIIIKKA €CTh. [IWKoBas
CBETHMOCTH Obllla MEHBIIE, YeM Yy HH(PAKPaCHBIX BCIBIIICK, - okono 10°7 Bart, u omsth He
yaJOCh CKa3aTh, COOTBETCTBYIOT JIM PATUOBCIBIIIKKA PEHTTEHOBCKMM. B ampene m ceHTs0pe
PEHTTeHOBCKME HaOMIOJeHUs BoOOIIEe HE Benuch. B aBrycre HaOmoneHuss ObUTH (MCTOYHUK
Haxonuics B akTUBHOM (asze), omnaxko 20 aBrycra, korma Obula 3aperucTpUpOBaHA
PaJMOBCIIBIIIKA, PEHTICHOBCKUX HaOmoaeHuid He Obu1o. CHHXPOHHBIE PEHTTEHOBCKUE U
paauoHabmoneHuss nposoawnuck  13-14  aBrycra. beuim  3apeructpupoBaHbl  TOJIBKO
PEHTTEHOBCKME  BCIBIIIKA. BIOCIEICTBUM  CHHXPOHHBIE  HAONIOACHUS  MPOBOIMINCH
HEOJIHOKpPAaTHO, HO OO0Jbllle HU OJHOM paJUOBCHBIIIKKM HE Mpousouuio. Bompoc o cBs3u
PEHTTEHOBCKMX BCIBIIIEK CO BCHBIIIKAMH B JIPYTUX [AMANa3oHaX, Kak W MHOTHE ApyTue
BOIIPOCHI, CBSI3aHHBIC ¢ OapcTepaMu, OTKPHIT U 1O ceil 1eHb. [1; cTp. 133, 134]

N emé: B ¢epane 1987 roma B bonbmom MarennanoBom OO6niake BCIBIXHYNA spyaifiias
ontuueckas CepxHoBas 1987A, KOTOpy0 MOXHO ObUIO HAaOJIOJATh HEBOOPYKEHHBIM TJIA30M.
Ho He cBsa3ano nm 310 siBieHMe ¢ npyruMm? A umeHHo: «5 mapta 1979 roma (3a 8 ner mo
ontuyeckoil Bemblmku - C.M.) HECKOJNBKO CIYTHUKOB 3a()MKCHPOBAIA MOIIHYIO BCIIBIIIKY
KECTKOTO PEHTTEHOBCKOTO H3Iy4eHHs... OKa3aloch, YTO H3IyYeHUE NPUIUIO M3 00]acTH,
coBmajawmeil Ha HeOe ¢ ocTaTkamu cBepxHOBOW N49 B bombemom MaremnanoBom Obmnake.
CrnyualiHoe coBIaJieHHe KOOPAMHAT MAaJOBEPOSITHO, U ObUIO Obl COOJIA3HUTEIBHO MPUIHCATH
BCIIBIIIIKY UMEHHO HEUTPOHHOM 3BE37e-I1yJIbCapy, PacloioKEHHOMY B 3ToM octarke. Ho torna
MOJIY4YaeTCsl, 4YTO... BBIACIWIACH DSHEPrus 3x1036I[>K! OObBIuHBIE I raMMa - BCIUIECKOB
BBIJICJICHUS] DHEPTUU MEHBIIIE, 1031-1032,7:[)1(. Ecnu uMeHHO CTONBKO DHEPTHH OBLIO BBIACICHO H
npu Bcruiecke 5 maprta 1979 r., TO HCTOYHHMK AOHKEH ObUT Obl HAXOAUTHCS Ha pacctossaun 100
napcex ot CoiHIa, a BOBce HEe B JAPYrod ramaktuke. [IpuxoauTcst BeIOMpaTh: JIMOO OOBIYHAS
BCIIBIIIIKA, OYEHBb OJM3Kas W JIMIIb CIy4ailHO crpoenupoBaHHas Ha N49, nub0 BCHbIMIKa Ha
HEUTPOHHOM 3BE3/I€ B AJEKOM OCTATKE CBEPXHOBOM, HO TOTJa OHA COBEPILIEHHO YHHUKaJlIbHA MO
sHeproBouiienieHno. K cokaleHnto, HUYEro IMoJ00HOrO Ha pPEHTTEHOBCKOM Hebe He
Ha0JII0AIOCh U 3arajka BCIBIIIKH OCTajlach Hepa3rajgaHHoy. [1; ctp. 201]
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V. O USMEPEHUU PACCTOSIHMM BO BCEJIEHHOU
C CIIOJIb30OBAHUEM HIPMU

HASMMU no3BosisgeT MOHATh NPUUUHY CUCTEMATUYECKUX OIIMOOK B KOCMUYECKOW HABUTALIUU U
JIOKAIIUH TIAHET U MPEIJIONKUTh OYCHb MPOCTON M BeChbMa MEPCIIEKTUBHBIN CITOCO0 OMpeIeIeHUs
paccTositHuM BO BcelleHHOW. OmnpenenuB TOYHOE 3HAYEHHWE CKOPOCTH HM3IyYEHHS OCHOBHBIX
CIIEKTPaJIbHBIX JIMHUI, Mbl MOXKEM, H3MEPHUB pPa3HUI]y BO BPEMEHHM MPUXOJA CUTHAJIOB OT
KPaTKOBPEMEHHOTO COOBITHS (M B HEKOTOPBIX IPYTHX CIy4asx), Hampumep, OT 3BE3JHOU
BCIIBIIIIKHA, 10 JBYM KaJIMOpPOBAaHHBIM YacTOTaM, BBIYMCIUTH PACCTOSIHUE [0 OOBEKTa
HaOroAeHUs 110 PopMyIie:

_ PR OPRN O
C, -C,
X - paccrositHuE 10 00BEKTa HAOFOICHUS
T - pa3HuIIa BO BPEMEHH MPUXOJAa CUTHAJIOB
C, - CKOpOCTh EPBOTO CUTHAJIA
C, - cKOpOCTh BTOPOT'O CUTHaja

VI. KJIFOUYEBOE CJIEJICTBUE BAJUTMCTUYECKON TEOPUM®

B pamkax CTO MBI NpUHIHUNHAATBHO HE MOXEM JIOTHATh M BCECTOPOHHE PacCMOTPETHh (POTOH,
Tenepb ATOT 3aMPET NPEOAONEH U Mbl C HEOOXOJUMOCTBIO JOJKHBI MPEANOI0KUTh, YTO B POJIU
¢doToHa mepes HaMU BBICTYTNAET OJJHA U3 XOPOLIO M3BECTHHIX 4YacTull. [Iporeccsl mu3imydeHus u
norsouieHust GOTOHOB, siBlIeHUE (poTodrdhdexTa, aHHUTHIISIIIUK JEKTPOH - MO3UTPOHHBIX Map U
POXKIEHHs OTUX Iap TraMma - KBaHTaMHU, a TaKXKe MHOIME JpPYTHe SBJICHUs, C 3aBUIHBIM
MIOCTOSIHCTBOM YKa3bIBalOT HA 3JIEKTPOH. BOT OH - TaMHCTBEHHBIN MucTep «X»!!!

[Ipouiecc mpeBpaimieHuss >IeKTpoHA B (POTOH MOXKET OBITh AHAJIOTHYHBIM CIEIYIOMIEMY:
MPEJICTAaBUM CBOOOHBIN AJIEKTPOH B MPOCTPAHCTBE KaK CTPEITy, KOTOpasl ABMIKETCS B CHCTEME
otcuéra HabOIIoAaTeNs IPSIMO:

Pucynok 10.

CBsI3aHHBINA 3JIEKTPOH, NMPH ABIKEHUHM 1O CBOECH opOMUTE B aTOMe BEIIECTBA, OPUEHTHPOBAH
CTPOro IO KacaTeJIbHOW, TO €CTh Yy CTPEJbl (3JIEKTPOHA) UMEETCS TOMOIHUTEIbHBI UMITYJIbC
BpalICHUs, 3aBUCSIINI OT paanyca U CKOPOCTH JIBUKCHUS:

IIII}
~ .
A ° .l«
. Vs
.
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Pucynoxk 11.

U, B 1aHHOM ciy4ae, (POTOH MOKHO IPEICTaBUTh KAaK COPBaHHBIM, M0 KaKoH MO0 MpUYMHE, C
OpOUTHI 3JEKTPOH, ABIKYIIMICS MO MPSIMOM, HO C COXpaHEHHEM JOIMOJHUTEIHLHOTO UMITYJIbCa
BpalllCHUS:

Pucynoxk 12.

B oTHO1IEHUN POACTBEHHOCTH 3JIEKTPOHA U (OTOHA OUYEHB MoKa3aTeneH onblT Opanka u ['epua:
«OmpIT oueHb MOX0X Ha ombIT Kupxroda um ByH3eHa, TONBKO aToMbl HATPUS B HEM OHU
3aMEHUJIM aTOMaMU PTYTH, a BMECTO COJIHEYHOTO JIyya HAaIpaBWJIM Ha HUX MYYOK AJIEKTPOHOB,
SHEPTUI0 KOTOPBIX MOXKHO ObLIO M3MeHATh. [Ipu sToM @pank u ['epu Habmogamy HHTEPECHOE
SIBJICHHE: TIOKa dHEeprus (CKopocTh - C.M.) 3IeKTpOHOB ObliIa MPOU3BOIBHOM, YHUCIIO AJIEKTPOHOB,
IPOILEAIINX Yepe3 aTOMbI PTYTH, ObUIO PaBHO YHUCIY JIEKTPOHOB MCXOAHOrO myuka. OgHako,
KOI'Jla UX SHEpPrusi JOCTHrajga Oonpeaes€HHOro 3HaueHus (B OmbITaXx OHa paBHsUIach 4,9 5B, wiu
7,84x10" 9pr), YUCIIO UIEKTPOHOB B MPOIIEIIIEM IIy4YKE PE3KO Majajo - OHM PacCEeUBAINChH
aToMaMu pTyTu. OTHOBPEMEHHO C ATUM B Mapax pTyTH BCHbIXUBAJIA ApKas (PUOJIETOBAs JTUHUS C
JIMHOW BOJMHBI 253,6 HM, SHEPTUI0 KBAaHTA C TAaKOW YaCTOTOM JIETKO BBIYUCIUTH... =7,82xlO12
3pr, TO €CTh OHA MOYTH TOYHO paBHA 3aTPAYCHHOM SHEPrUU 3JIEKTpoHa» [6; cTp. 82] B manHom
CJIy4yae 3JIEKTPOHBI, IOCTUTHYB PE30HAHCHOM CKOPOCTH, CTAJIU JUIsl aTOMOB PTYTH HEOTIUYHMBI
OT (POTOHOB W MPH pacCeMBAHUU, IPUOOPETAs TOMOJHUTEIHLHOE BPAIICHUE, TPEOoOpPa30BaIUCh B
(OTOHBI.

Bo3Hukaet HOBBIN BOMPOC: AJEKTPOH 3apsHKEH OTPHUIATENIBHO, a (OTOH HEUTpasieH, I/ie JOoruKa?
3nech MBI CHOBAa CTaJKMBaeMcsi C €IMHCTBOM H 0OprOOH mpoTHBOMONOXKHOCTEH. Cremyer
IPEINONIOKUTh (M TPEeAnonaraiock...), YTO BJIEKTPOH, IBWXKYIIMNCA B CHUCTEME OTCUéra
HaOIo1aTeNs 3a10M-Hanepéa, MpeACTaBIseTCs JaHHOMY HaOJII0IaTeNi0 Kak MO3UTPOH, T.€. 3HAaK
3apsfa 4YacTHULbl XapaKTepU3yeTcs ONpeAcNEéHHOW OpHEeHTaluued B cucTeMe OoTcuéra
HaOmonmatens. B srom cmydae (GOTOH - TOCIENIOBATENBHOE JIIEKTPOH-MO3UTPOHHOE
(mpe)Bpamenue (puc. 12) u, kak He CyIIECTBYET OAHO3HAYHOIO MAarHUTHOT'O 3aps/ia-MOHONOJS,
HE CYIIECTBYET OJHO3HAYHOTO »JJIEKTPUYECKOTO 3apsga. IJTo, ogHO U3 Tpéx (¢oToHHOE),
COCTOSIHUE JIEKTPOHA XapaKTEpHO TE€M, YTO OHO MO3BOJISIET €My «3aMKHYTBCSI CAMOMY Ha ce0s»
U MPAaKTUYECKH HE «3aMeyaThy» BCIO OCTaBIIYIOCS BceleHHYI0. [Ipu 3ToM B3aumonelcTBus ¢
JIPYTUMHU YacTUIIAMU TIPOUCXOAAT TOJBKO B PE30HAHCHBIX COCTOSHUSX: INPH COBIAJAIOLICH
CKOPOCTH, HampaBJICHUM ABIXKEHUS M psAlla JPYTHMX XapaKTepucTHK. brmaromaps stomy Mbl U
uMeeM YETKOCTh CIEKTPANbHBIX JIMHUW KaK W3Iy4YeHUs, Tak M TOoriIomeHus, 3PQext
Meéccbayspa u Ttak ganee. CremyeT Takke MPEANONIOKUTb, YTO YacTULBI MUKPOMHpA, B
YaCTHOCTH 3JICKTPOHBI, B3aMMOACUCTBYIOT MEXJy cO0O0l 10 TeM e KJIaCCHYECKUM 3aKOHaM U
MOCPEACTBOM YaCTHI] HACTOJIBKO MEHBIIUX 3JIEKTPOHA, HACKOJIBKO 3JIEKTPOH MEHBIIIE TaJaKTUKU
(peonsl - mo CeMuKOBY, cM. ceputo crarei B xxypHaie «Mmxenep» 2005-2009rr.). Uto MbI 1
BOCIPUHHMMAaEM Kak (u3HuecKue IMoJisl, CBepXTeKyuui »¢up u mpouee. Takoe paccMOTpeHHE
MO3BOJIMT MIPUMUPHUTH MHOTHE, Ka3aJI0Ch Obl, IPOTHBOPEUUBBIC TEOPUHU (CBEPXTEKyUero 3¢upa u
JpyTHE) ¢ JaHHOU PabOTOM.

Ecnmu snexTpoH NeHCTBUTENHHO CHOCOOCH MPOSIBISTH TaKUE KayecTBa, TO MBI BILIOTHYIO
MOJOIUIA K PEIICHUIO 3araJiok «aHTHBEUIECTBA» M «CKPBITOM MacChD» BO BCEJIEHHOM, Camoil
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HENOCPEACTBEHHON CBSI3M BELIECTBA M JHEPTUU (SHEPrusi - JYUYHUCTOE COCTOSHUE BEIIECTBA,
BEIIECTBO — JHEPrusi B CBA3aHHOM coctossHuu. — C.M.), Benukoro tamHcTBa ()OTOCHHTE3a
(9KOJIOTHYECKH YUCTHIA U HeHcueprnaeMblii HCTOYHHUK YHEPTHH), a TAK)KE MACChl IPYTUX SBJICHUN
MHUKpPO- U1 MAaKpOMHPA.

BOMCI’}’lMHy makas, mpue&uﬂaﬂ, uvacmuya  moorcem npemem)oeamz; Ha  36aHuUe
YHUBEPCAJIbHOCO KUpnuiuKka, MepHoco majloHd U JIEMEHNMAPHOCO dKmMa meOpeHUsl MMpOS’()ClHM}Z,
Komopbim KClJll/lQUyerC/‘l U U3 Komopoeco CN1OHCEHO 6ce A/lH02006pa3Ll€ OKpyafcarouieco Hac mupda.

VII. O MCTOYHUKAX DHEPTUHU 3BE3]]

[IpencraBuM cebe cTalMOHApHYIO BCENCHHYIO, B KOTOPOH peanu3yeTcsl YCIOBHE «IapagoKca
Onwb6epca» (cm. ra. 1V), koraa Bc€ HeOo cusiet Tak, yto ComHile Ha 3ToM (QoHe He3ameTHO. U,
UCXOJS W3 JIaHHOM KapTHHBI, 3BE3IBI MOXKHO YMOJOOUTH 3€pKAlbHBIM IIapUKaM, B KOTOPBIX
oTpaxaercs BCE, 4TO UX OKpyxkaeT. OTcroa cieayer, 4TO COBCEM HEOOs3aTEIbHO HCKAaTh
VUCTOYHMKHU DHEPTUHU 3BE3] BHYTPHU CaMHUX 3BE3N.

MOXHO HpPEANOI0KUTb, YTO U B PEaJbHOM BCEICHHOW 3BE3ABI HE CTOJBKO TPaTAT CBOIO
BHYTPEHHIOIO SHEPTHUIO, CKOJIBKO IMOTJIOIAIOT, TPAHC(HOPMHUPYIOT U MEPEN3TyqatoT BCE TO, UTO
nocTynaer u3BHE. JlaHHBI NpOLECC [IOJDKEH 3aBUCETb OT MECTOHAXOXKICHMS 3BE3/bl B
NPOCTPAHCTBE BCEJIIEHHOW, B YAaCTHOCTH, TalakTWKH. llpeiacraBum cebOe TalakTHKy Kak
IIPOrOparoIIMi KOCTEp, B LIEHTPE KOTOPOrO CBETATCS MAJIMHOBBIM CBETOM YTOJIBKH U, €CJIM U3
JIBYX OJMHAKOBBIX yTOJbKOB OJMH IIEPEMECTUTh Ha Kpail KOCTpa, TO OH OYEHb CKOPO IOTACHET,
HCIIOJIb30BaB CBOIO BHYTPEHHIOIO DHEPrHi0. B TO BpeMs Kak yrojek, OCTAaBIUIMICSA B LIEHTPE
KOCTpa, OyIeT CBETHThCS €€ CPAaBHHUTENBHO IOJIT0, OOMEHHBASACh SHEPIHEH C COCEIHUMHU
YTrOJIbKaMH.

Heo0xomuMo yYHTHIBaTH CTENEHb MOTJIOMICHHS MMAArONIer0 Ha 3BE3y MOTOKAa KOCMHYECKOTO
U3ITy4eHUsl, CIIEKTp (AMcrepcHs) KOTOPOro HACTOJBKO IIUPOK, UTO JISKUT 3a MpeesaMi 0XBaTa
¥ YYBCTBUTEJIPHOCTH CYIIECTBYIOIIMX Ha JaHHBI MOMEHT NpuOopoB. BromHe BeposTHO, YTO
TaKHMe YacTULIbI MOTYT IPOHU3bIBATh KOCMHUYECKHE TeJa, C1a00 B3aUMOJICHCTBYS ¢ HUMU. B aTOM
ClIy4yac CTCIICHb IOTJIOIICHUA GYI[GT HUMCTh MPAMYIO 3aBUCUMOCTb OT MACChI 3BC3bI. SIBngercs
YCTaHOBJICHHBIM (aKkToM, 4TO camas Oosbmas Turanera ComHeuHOM cuctembl - HOmutep,
H3J1y4acT 60.]15]_]_[6 OHCPIHHU, YEM I1OJTYy4acT OT COJIHLIa, Hu €Clin 61:1 MBI MOI'JIM YBCJIIMYHUBATH MACCy
Onurepa, mycTh Jaxke XOJOIHBIM BEIIECTBOM, TO 10 MEpE YBEIWYEHHS] MacChl Mbl CMOTJIA OBl
Ha0JII0/1aTh POXKJIEHUE HOBOM 3BE3/IbI.

VIII. O MEXAHM3ME JIEMCTBUS CUJI TPABUTALINNU

CI[CJ'IaB emie mar ot BBIIICU3JI0KEHHOI'O, Mbl CaMbIM €CTCCTBCHHBIM 06pa30M MOKEM HepeﬁTH K
MCXAaHU3MY JIEeNUCTBUS CHII rpaBUTallnU.

«...JIFoOOOMBITHO OTMETUTD, YTO HEKOTOPHIE BOIIPOCH! HAYKH, TOCTABJICHHBIE HA 3ape €€ pa3BUTHS,
HE MOTYT OBITh PEIICHbI, HECMOTPS Ha BCE JOCTH)KEHUS COBPEMEHHOCTH... TAroTeHue - 0JJHO U3
TaKuX SBJICHUN (PU3HMKH (a UX JOBOJBHO MHOTO), MPOSBICHNE KOTOPBHIX U3BECTHO, HO NMPUYMHA,
MEXaHU3M JEHCTBHUSI KOTOPBIX JIEXKAaT 3a IpaHbl0 Hamero nosHaHuda. IIpemymaranoce MHOro
TUIIOTE3, OOBSACHSIOMIMX MEXaHW3M TATOTEHHs, HO HHM OJHAa M3 HHUX He ObuIa
yAOBIETBOpUTENbHOI. HTepecHO, HampuMep, cieayoiiee 00bsICHEHUE JEHCTBUS TpaBUTAIIIH.
[IpencraBum cebe, 4YTO B TPOCTPAHCTBE HOCUTCA C OrPOMHOM CKOpPOCTBIO B Pa3HBIX
HaIlpaBJICHUSAX MHOXECTBO dYacTull. [Ipm DOrinomeHun OHM MEepefaroT CBOW HMMITYJIbC
MOIJIOTUBLIEMY MX Tely, Harmpumep 3emiie. Tak Kak BO BCEX HAIPABIECHUAX KOJIMYECTBO ITHUX
YacTHIl OJMHAKOBO, TO BCE HMITYJIbCHl YypaBHOBeIIMBaIOTCs. Eciau Hemomanéky HaxoauTcs

14



npyras Macca, Harnpumep ConHIle, TO YacTUIbl, NpUOMIKAOIUECs K 3eMie CO CTOPOHBI
ConHua, npoxoAasl yepe3 Hero, 4aCTMYHO MOTJIOWIAIOTCA, Tak 4To OT CojHIA MX HPUXOIUT
MEHBbIIIe, YeM ¢ 00paTHOM cTOpOHBI. Cie0BaTeIbHO, 3EMJIS OIIIYTUT UMITYJIbC, HAITPABJICHHBIN K
Comuny. Cwuma, Ttonkaromass 3emmo K CosHIly, B 3TOM ciydae Oyzaer oOpaTtHO -
MPOMOPLMOHAILHON KBaJgpaTy pAacCTOSHUSA. JTa CXeMa MEXaHW3Ma TATOTEHUs MOsBIsUIacCh
HEOJHOKPATHO B pa3HbIX MOJU(HKAIMIX, HAUMHAs 4yTh JIU HEe co BpeMeH Hprorona. OgHako
OHa, KaK U BCE JpyrHe, Jerko ysa3Buma. Jleno B ToMm, 4To 3eMJyisi B CBOEM JIBHKEHUU 10 opoute
OyZeT UCHBITHIBATh OOJIbIIE CTOJKHOBEHHHA C 3TUMH TMIOTETHYECKUMH YacCTHIIAMHU CHEpPEeiH,
4eM C3aH, TaK jke, Kak Oerymwui moj IoKAEM YelloBeK Ooible MOKHET crepenu. Crepean
3emiis TOMY4YuT OOJNBIIE HMMITYJIbCOB, YE€M C3add, U AOJDKHA OYJEeT HCIBITHIBATH B CBOEM
JBUKEHUM BEKOBOE 3amenjieHue. Pacdy€rbl mokasanu, 4To 3TO 3aMEAJIEHUE JAaBHO OCTAHOBUIIO
o561 3emution. [3; cTp. 29.]

JlaHHBIN MEXaHHU3M TATOTEHHs BIOJHE PabOTOCIIOCOOEH M B KAaYECTBE YACTHII, BBI3BIBAIOLINX
IPaBUTALIMOHHBIE B3aWMOJICHCTBUSA, MOTYT BBICTYNAaTh YaCTUIBl KOCMUYECKHX MW3Iy4eHHH,
qucnepens («IPOHULIAEMOCTB») KOTOPBIX, KAaK YK€ OTMEYalloCh BBILIE, OYEHb ILIUPOKA, T.C.
COBCEM HET HEOOXOAMMOCTH HCKaTh TMIIOTETHYECKHE «TPAaBUTOHBI». BekoBoe 3amenneHue
MOKHO YCTPaHMTb, IPEIIOJOKUB CIEAYIOUINI NPUHIUI: HAuOOJIbLIEE BIUSHUE OKA3bIBAIOT
YaCTHUI[bl CPAaBHUTEIBHO MaJIbIX SHEpruil (MeieHHble). CTeneHb «IPOHUIAEMOCTH» YacCTHIIbI C
KOHKPETHOM 3Heprueil OyJeT o0paTHO - MPONOPLHOHAIBHON Macce Tella, B3aUMOJEHCTBYIOIIErO
¢ naHHOM wactuueid. Mcxoas w3 3TOro MpHUHLUIA, MOXHO NPEANOJIONKUTh, YTO YaCTULIBL,
HaJICTAIOIME  CHEeped, MOryT CTaHOBUTbCS 4yThb 0oj€e  «IIPOHULAIIUMI», T.C.
YMEHBUIAIOMMMHI OTAAayy SHEPruu. A HaJleTalollMe C3aad, 4yTh OoJiee «BA3HYIIUMU», T.C.
YBEIMUYMBAIOIIMMU OTAAauy SHEprud. B umTore BoO3neHCTBHE MOMYTHBIX U BCTPEYHBIX YACTHUIL
B3aMMHO KOMIIEHCHPYETCS U TOPMO3SIEro ACWCTBUS HEe BO3HHMKaeT. [Ipu TakoM MexaHu3Me
TATOTEHUS HYKHO YyKa3aTb Ha SIBJICHHE, KOTOPOE€ MOXET CKpbhIBaThb HMCTUHHYIO MOIIb CHII
IpaBUTALUU M SBISIETCS OJHMM M3 MPOSABICHUNA «IIPOHUIAEMOCTH», KOTJa OTHOCHTEJIbHas
c11abocTh 00YCIIOBIIEHAa HCTUHHON MOIIIHOCTBIO.

a)

Pucynoxk 13.
YacTuiipl «mmepBoro poja» MeperaroT CBOM HMMITYJIbC JIBWKEHUS A0 MPOXOXKICHHUS TOJOBUHBI
TOJIIIM KOCMHYECKOTo Teja M paboTaloT Ha cxkatue Tena (puc. 13a), B TO BpeMsl KaKk YacCTHUIIbI
«BTOPOTO poja», NeperaBas CBOM UMIIYJIbC JBUKEHUS I10OCIIE MPEOJOJICHUs MOJOBUHBI TOJIIU
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BEIIECTBA, OYIyT MPOTUBOICHCTBOBATH CxKaTHIO (prc. 130). DT0 pasnmeneHue 4acTull, B KaXI0M
KOHKPETHOM ClIy4ae, Ha B3aUMOJCHCTBUS «IEPBOTO» H «BTOPOTO POJA» 3aBHCHT OT MAacChl
B3aUMOJICHCTBYIOIIETO C HUIMU KOCMUYECKOTO Tea.

HcTouHMKaMu ¥ MOTPEOUTENIMU pacCMaTPUBAEMbIX 3[€Ch YacTUL, B TOM WMJIM HMHOM Mepe,
CJIy’KaT BCE Teja BO BCEJIICHHONW M MHTEPECHO OTMETUTh, YTO B JJTAHHOM MEXAHM3ME TIATOTEHUS
NPUTSHKEHUE MEXIY JIBYX OJMM3KMX MacCc BO3HUKAET B Pe3yjbTaTe «OTTAJIKUBAHMUA» ITHUX Macc
OTPOMHBIM MHO>KECTBOM YJAJIEHHBIX KOCMHUYECKUX Macc. OTpOMHBIM, HO KOHEYHBIM, TaK Kak
Juis  JI000H  paccMaTpUBaeMOM TOYKM  IMPOCTPAHCTBA  CYIIECTBYET CBOM  «TOPU3OHT
B3aUMOJICUCTBU», AAJIE€ KOTOPOro CYIIECTBYIOIIME TaM MacChl HE OKA3bIBAIOT CBOETO BIIUSHUSA.
Kak CcTBOJMIBI M KpOHBI JEPEBbEB, NAXKE B PEIKOM JIECy, KOTOpBIE XOTS M CIMBAIOTCS B
MIEPCIEKTHUBE B CIUIOLIHYIO MacCy, HO UMEIOT KOHEYHOE YMCJIO M CKPBIBAIOT OT HAILETO B3IUIAA
BCE, 4YTO HAXOAWTCA Jajee HUX MO Jydy 3peHus. Takoll MexXaHU3M TATOTEHUS MOKET
OCYUIECTBIIATHCS TOJIBKO MPHU YCIOBUH OECKOHEYHOCTH BCEJIEHHOM B MPOCTPAHCTBE U BPEMEHU
(0 yéM YNOMMHAJIOCH BbIIIE). DTUM CaMbIM MbI pa3pellaeM «Hapagokc 3eesurepa», KOTOpbIH
3akmouaercss B cinenyromem: «Ecim cuutate BceeneHHyro O€CKOHEYHOW W HANOJHEHHOU
pa3IMYHBIMM MaTEPUAIBHBIMM TEJIaMHU TaK, YTO MOXXHO IOJIYYUTb HEKOTOPYK CPEIHIOIO
IUIOTHOCTh BEIECTBA BO BceneHHOW, M eciu Be3[e ACUCTBYET 3aKOH BCEMHUPHOIO TATOTEHUS
HpioToHa, TO MOXXHO BBIUMCIHTH CHIIY NMPUTSKEHUS BCeX Macc BceneHHo# B mo0oil maHHOU
Touke. Takol pacy€T OCylIeCTBMWJ 3eenurep W IMOJNy4WJI, YTO O3Ta CHJIAa MPUTSHKEHUs
nponopuroHanbHa paguycy Beenennoil. Ho Beenennas GeckoneuHa, u paguyc e€ OeCKOHEUEH,
a 3HAYUT, U CHUJIA TIPUTSHKCHHS B Touke OeckoHeuHa. Ho 310 He Tak. CiemoBarenbHO, 3aKOH
HrroTona nefictByer He BO Beell BeenieHHOM niin OH HeToueH». [3; cTp. 36]

Ha ocHOBaHMM HEKOTOPBIX MPOCTBIX PACCYXIACHUW MOXHO NPEANOJIOKUTh, YTO B
MEXKTIAKTHYECKUX  MPOCTOpax  MNPeoOsafialoT  BBICOKOSHEPTMYHBIE  YacTHUIBl  (dale
BBICTYTAIOIIUE KaK YaCTHUIBl «BTOPOTO POJa») M TaM KOCMHYECKHE Tela «HUCHapsioTCa». A B
«TOpHUJIaX» LEHTPOB TaJaKTHK, 3KPAaHUPOBAHHBIX OT BBICOKOIHEPTHUYHBIX H3IIyUYEHUN
Hapy’>KHBIMHU CJIOSIMH Macc, B pe3yJbTaTe KOHLUEHTPAlMU U KOHJAEHCALMH YacCTUL KOCMUYECKHUX
W3JIyYECHH MPOUCXOAUT POKIACHUE MPOTO3BE3 U POCT UX Macc. [1o Mepe ynaneHus: oT LeHTPOB
ralakTUK, OCNA0JICHHUs COCTaBISIONIEH TATOTEHHUS «IEPBOTO pOAa» U  BO3PACTAHUIO
COCTABJISIIOIIEH «BTOPOTO POJIay, a TAKKE COOCTBEHHOTO «BHYTPEHHETO JNABJICHUS», HAUNHACTCS
JIeNIeHNe KOMIIAKTHBIX, HO OY€Hb MAaCCHUBHBIX MPOTO3BE3N HA OOBIUHBIE KpaTHbIE 3BE3HBIC, A B
JaTbHEHIIIEM W TUIaHeTHBIE cucTeMbl. [9] Ilpu3nakamu Takoro neneHusi 00yanarT 1edenibl,
myJnbcapbl, OapcTepbl U JIOOBIE ApyrHe KOPOTKOMEpUOAMYECKHE OOBEKTHI H3IY4YCHHUS BO
BCEJICHHOI.

Bo3HuKaeT MHTEpECHBI BOIPOC, IOCTOSHHA JIM I'PaBUTALMOHHAs mnoctosHHas G?, Benp mpu
TAaKOM MEXaHH3Me CHJI TATOTEHHs TPABUTAIMOHHBIA MOTEHIMAN TakXke OyJeT 3aBHCETh OT
MECTOHAXOKICHHSI KOCMUYECKOIO Tejla B IPOCTPAHCTBE BCEJIIEHHOM WM TJIAKTHKH. «...CUuTaTh
BeNMYMHY KodpduuueHta G rpaBUTAIMOHHOTO B3aWMOJIECHCTBHS MAacC B 3aKOHE BCEMHPHOTO
TATOTEHUs a0COIIOTHO HEM3MEHHOM HET HUKAaKUX KaTeropuyeckux ocHoBaHuM. Ecim qomyctuts
BEKOBYI0O Hu3MeHsieMocTh G, Torga Mo Mepe yMeHbIIeHus €€ OyJeT YMEHbIIAThCsl Cuila
B3auMozeiicteud F, n Maccsl, crnararomye 3emMinto, JOKHbI Oy IyT NOHMXKATh CBOKO INIOTHOCTb U
3aHuMarTh Oosblmii 00bEM. Wpero pacmmpeHus 3eMiM, HE3aBHCUMO OT KOCMOJOTHUECKHX
MIPEIOJIOKEHNH, pa3BUBAIM reojoru XuiereHoepr, OapeH u XuseH. [lpu pacmmpenun 3emiu
Bce €€ CJIOM, B TOM YHCJIE€ U TOBEPXHOCTHBIN CJION KOPBI, HCTIBITHIBAIOT pa3iIlyuHble Ae(opMarum.
BuyTpeHHue ciou 3emiM, HaXOZSIIMEcs MOJ BIUSHUEM BBICOKMX NABICHUM U TeMIeparyp B
IUIACTUYECKOM COCTOSIHMM, NP TaKOM MEJUICHHOM DPAaCIIMPEHHH HE MCIBITBIBAIOT OCTATOYHBIX
HAIpsDKEHUH W B HUX HE NPOUCXOIMUT pa3phiBoB. BemiecTBo muactuyecku mneperekaer. Bo

BHEIIIHEH, KPHCTANIMUYEeCKOM Kope, HAoO0OpoT, B pe3yibTare AedopMaiuii MpOMCXOIUT
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HAKOIUICHHWE HaNpsyKEeHUM, BEIyIIMX K pas3pbiBaM, 00pa3ylOIIMM pa3jioMbl B 3€MHOM KoOpe...
Pacrnipenienenrie SUIIEHTPOB 3€MIIETPSICEHUI COBIAAAET C PAa3MELEHUEM 30H PACKOJIOB 3€MHOMU
KOpBL... HeKoTOphIe KOJIMYECTBEHHBIE PACUETHI PACIIMPEHUS 3€MIIM COOTBETCTBEHHO BEKOBOMY
YMEHBIICHUIO  TPABUTAIIMOHHOW  MOCTOSHHOM  Obumm  crmemambl 1. [I. UBaHeHko U
M. V. CarutoBsiM. OHH OCHOBaHBI Ha MPEIOI0KEHIH, YTO BHAYAJIE TTIOBEPXHOCTH 3eMJIU Obliia
paBHa [IOBEPXHOCTH MATEPUKOB, TO €CTh, COCTaBisIa 38% MOBEPXHOCTH COBPEMEHHOM 3€MJIN...
TUIIOTE€3a BEKOBOTO KOCMOJIOTMYECKOI'O YMEHBIIEHHMS TIPAaBUTAIMOHHOW IOCTOSSHHOM U
CBSI3aHHOE C ATHM SBJICHHEM paclIupeHue 3emiid OOBSICHSIET COBPEMEHHOE paclpeieiieHHe
MIOBEPXHOCTU MAaTEPUKOB U OKEAHOB, €CJIH IPEAINOJIOKUTh MEPBOHAYAIBHOE CYLIECTBOBAHUE
€MHOM MaTepuKkoBoi 3emum». [3; ctp. 141-143]

He meHee mHTEepecHBIM SBISETCS BOIPOC O CTAOMIBHOCTH PAJAMOAKTUBHBIX 3JIEMEHTOB. A
UMEHHO, €CIIH IEpHOABl MOJypachaza y paJuOaKTUBHBIX DJIJIEMEHTOB B3aUMOCBSI3aHBI C
I'PaBUTALMOHHON MOCTOSTHHOM (YTO BIIOJIHE BEPOSTHO) U PAJHOAKTUBHBIE JIEMEHTHI MOTYT OBITH
Oosiee CTaOWIBHBIMU B CHJIBHOM TI'DaBUTALIMOHHOM II0JI€, TO HMPUXOAUTCSA MPEANOJIOKUTh, YTO
BO3pacTbl MOPOJ 3€MJIM, BBIUMCIIEHHBIE 110 COBPEMEHHBIM 3HA4YE€HMSAM IE€pHOJa IOJypacnana,
MOTYT OBITh 3HAUUTENBHO OOJbIle. [ HEe OKakeTCsl I TaK, YTO CTAOMIIbHBIE B JAaHHOE BPEMs U B
JTAaHHOM 00J1aCTH MPOCTPAHCTBA BEIECTBA, CTAHYT PAJIMOAKTUBHBIMU B OYyAyIIEM, WIH B JPYTOi
o0acTd MpPOCTPAHCTBA, HANpPUMEP, B MEXrajJakTU4eckoM mpocTtpaHctBe? UYro Oyner
IPOMCXOIUTH CO 3BE3/I0H, €cau OyJeT CIUIIKOM OBICTPO MEHSTHCS 3HAUEHUE TPaBUTALMOHHON
IIOCTOSIHHOM, HE NMMPUBOJNUT JIM JAHHOE SIBJICHUE K B3PbIBAM CBEPXHOBBIX U T.1. U T.I.7 Bonpocos
MHOT'O ¥ OTKPBIBAECTCS OYEHB OOJIBIION MTPOCTOP TSI UCCIIETOBAHHIA.

IX. O MEXAHU3ME JIEUCTBUS CUJI UHEPLIUU

OgHuM W3 TpOSBIEHUI MPEANOJIOKEHHOTO BbIIIE MpUHIMNA Haubosnee 3¢hEGHEeKTUBHOTO
B3aMMOJICHCTBUSL MacC Tl C MEIJICHHBIMH YaCTUIAMH, BBI3BIBAIOLNIUMHU T'PaBUTALIMOHHBIC
B3aMMOJICHCTBUSI, SABIISETCS ACHCTBUE CUIJT UHEPIIHH.

a=0

Fi8

a)
Pucynox 14.

Korga temo mokoutcs (paBHOMEpHOE ABMKEHHE SKBUBAJICHTHO TOKOIO), TO TPEKH YaCTHIL
KOCMHUYECKOT0 MU3JIy4eHHUs, TPOHU3BIBAIOUINX TEJO, SBJSIOTCS NpsAMbIMU (puc. 14a). Ecnu temy
NpUAaTh MOCTOSSHHOE YCKOpPEHHE, TO TPEKHM YacTHI] B TOJNIIE Tela HM30THYTCS B CTOPOHY,
MIPOTUBOMOJIOXKHYIO YCKOpeHuto (puc. 140), T.e. y 4acTHIl MOSIBUTCS MEJJICHHAs] COCTaBIISIOIAs
CKOPOCTH, HAMpaBJICHHAsI IPOTHB U MPEMATCTBYIOIIas yckopeHuto. [loqoOHo ToMy, Kak Kopadiib
MIPOCTO pacceKaeT BOIYy, a PEUHOIl MapoM, JKECTKO NMPUBA3aHHBIA K Oeperam, mpu ABHKEHUU
nomnepék pPeKu CBOMM OOKOBBIM OOPTOM OKa3bIBAET COIMPOTUBJICHHE Te4YeHHIo. J[nmHa u
KpUBH3HA TpeKa, IPONOPIUOHATIbHAS CUJIE NMPOTUBOACHCTBUS, OyJET 3aBUCETh OT CKOPOCTH U
HaIpaBJIEHUs JIBMXKCHHS YaCTHUIbI KOCMUYECKOT0 M3JyUYEHHUsI, TIO3TOMY BCTPEUHbBIE, MOIYTHHIE,
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JBIDKYIIMECS O] MaJbIMH YTIJIaMH K HaIPaBJICHUIO YCKOPEHHS U BBICOKOSHEPTUYHBIC (HA pHC.
CHHM3Y BBEpX) 4YacTHIBI OyIyT OKa3bIBaTh MeHee 3(PQeKTHBHOE Bo3zzeicTBue. Jpyroi BuUn
JBIDKCHUS C YCKOPEHHEM - BpallleHHe HEe MPOTHBOPEYUT PACCMAaTPUBACMOMY 3/1€Ch MEXaHH3MY
UHEPIUH.
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