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YAK 530.1 : 523

Hunra npepmcraBiger coGofi Kype m3 Tpex JeKnmi,
OPOYNTAHHBIX WSBECTHLIM aMEPHKAHCKWM TEOPeTHKOM W
axcnepmmenraropom P. Jlmkre. Ilepsas nexmma mocss-
lleHa OUHTY OTBella (HKCHCPNMEHTY IO IPOBEPKe IKBHU-
BallCHTHOCTH TATOTEIOW el ¥ TpaBATAXMOHHON Mace), mo-
BTOPEHHOMY aBTOPOM ¢ HaMHOro Gonbiie#f TOYHOCTSHIO.
Bropas Jekuua moceflieHa dKCUEPHMEHTY 10 oOHapye-
HHAI0O ¥ @aMepeHmio chuocHyrocta Conmma W ero BAWA-
HHIO Ha ABH:KeéHnme Mepurefines unauer CoNHevHOU cucTe-
Mel. B TpeTkeit nexmmm paccmartpmBaoTce UpobGieMbl
PeNATHBHCTCKOH KOCMOJOTHM B CBA3M ¢ 3Bojionmuelt Bee-
IeHHOH W3 HAYaJbHOTO TOPSYEr0 COCTOAHMA,

Hanmcaufgas OpWsHAHHBIM A OPUTHHANBHBIM HCCHEL0-
BateneM, KHara OyneT ¢ mHTepecoM HpoYMTaHa KaK cile-
guanuctaMn B objiacTE acTpoHoMEM, (PH3AKH, KOCMOJO-
TUE B Teo(W3UKY, TAK W MHOKECTBOM JPYIMX umTate/eii
CTYAEHTAMHU, ACHHPAHTAMH, HpenofaBareasmu, Quioco-
davMu @ BceMu, KTO HHTEpECYOTCS YCIEXaMM COBpPEMeH-
HOW HayKH.

Pedaryua rocmuueckuxr uccaedosanul,
acTponomuy u gzeofusuxu

Anp. 1-2-3
95-72



BCEJIEHHAS, TPABUTAIMA U POBEPT JUKKE

Tenmit HeloToHa TpHCTa JeT Hasajy OTKPHUI YeJ0BEYECTBY -
3aKkoHH TaAroreHmsa. PH3mKa Kak TouHaA HayKa Jelaia B Te
BpeMeHa CBOHM IepBble, AaJieKO He yBepeHHHe mmaru. B mare-
Matuke HblOTOHY OpPHWIIIOCE OTKPHIBATH HE LIPOCTO HOBBIE
[JIaBbl, HO HelLe UCHUCAEHUS, YTOOLI AOBECTH CBOH MJEH 10
KoAWdecTBeHHOro Bomaomenusa, Y Bor y:xe TpHcTa JeT MBI BO
BCeX MPAKTHYECKHX NPAIOKeHHAAX ONUPaeMCsA Ha HBITOHOB-
CRYI0 TeopHio, He To0aBUB K Hell HAYero, KpoMe MeTof[0B pacde-
Ta (mo Goxbmeil gacru mpubimkenHsbx). Bee mecaemopanua—
or fajanAcTHYeCKHAX 33J[a4 II0JIeTa CHAPANOB Y IIOBEPXHOCTH
3emam 0 ompefeneHns OPGAT HCKYCCTBEHHEIX CIIYTHHKOB,
€CTeCTBeHHHIX IJIaHeT W MX JYH, HepelieTeHHHX B3aHMHEIMHA
TDaBATRIHOHHEIMA BO3MYUICHHSIMH, M, HaKoHeN, o HeBO0O-
PasHEMO falleKHX H YYMOBHIHO MAaCCHBHHIX 3Be3JHHIX CH-
cTeM — Bce NPHKIAfHbE HUCCICHOBAHMA * ONMPAIOTCA Ha Ha-
cirefcTBo, ocraBienHoe HaM Mcaakom Heioromowm.

Boaee 50 mer masapy AmpGepr JinmreiiH Bce ke cela
caemyonIai mar, 9to OB Mmar MOMCTHHEe CeMEMMIBHEIH, IOJ-
CTaTh NePeBOPOTY, COBEPIIEHHOMY €ro IpeAIlecTBeHHAKOM.
Onnako moaroe BpeMsa Kasalioch, 9TO BCe HOBEIE BHIBOAHL; Cle-
ayiomae w3 ofIleil TEOPHE OTHOCHTENbHOCTH JNHIITeHHa, CBO-
aarca K TomdadmmM 3¢derraM, He BEIXOOAIEM 33 PAMKH
YECTO aKaJeMHYecKOro MHTepeca, WK JHAINL 000CHOBEIBAIOT C
COBPeMEHHLIX IO3HMIWi CTapyH HHIOTOHOBCKYIO TEOPHIO. ITHX
3(1)(1)91('1-03 TPH, H 0 HAX He YMAJIABaeT HE OJHA KHATA 1O 00-
Tmeii TeOPHA OTHOCHTENHHOCTH (B BCTDETHT® HX obcysxenne
H B 9roi KHHre [[AKKe), HO HEKAKOH IPOCTAK emfe He CTal
OCHOBHIBATH PAaCyYeTHl 3aIIyCKOB paKeT B KOCMOC Ha 3HHMITeli-
HOBCKUX yPaBHEHHAX. SHAYUT JU 3TO, YT0 PadHHAPOBAHHOCTH
TEOPUH OBEAEHA JI0 TOJHOIO OTPHIBA OT KHZHH?

Cepoespblil (H3HK He - MOJKET COTJMACHTHCA ¢ IOROOHEIM
npexnonosxermeM. Ilpeskae Bcero oH cRajker B oTBeT, 4To Q-
3uKa (m Hayka BooOIne) eAuHa, 9TO CABAT fayKe Majeimiero
KAPOHAYNKAa B ee OCHOBAHUU COTpsACAET Bce 3faHMe. JITO Cy-
mas Opasfa, HO ecTh JIORW, KOTOpHX 3TEM He yGemmms. Ilo-
AIfeM APYIHUX AOBOJOB.

B 1922 r. B pengruBACTCKOH KocMomormdm (HOBO Hayke,
He3aJ0JIro 0 3TOro popmBiuIeiica Ha Gase ofmel TeQpHA OTHO-
cn'renbnocm) npomsonuio BaykHoe coOnitme. CoBercKmit yde-
gui A, A. @Oprjgman npeackasad HeCTannonapHoch Bceanen-
2—517
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HOH, IpAYeM OFHAM H3 BapPHAHTOR 9TOM HECTANHOHAPHOCTH
sIBIseTCA pacinEpenme. Takoe pacmmperne DBceneRmoir 1o

XapaKTepHOMY 3aKOHy, IpefckasanHoMy @pummanmom, GHLXO .

YCTaHOBJIEHO wWepe3 ceMb JieT Ha HaOGaofmaTensHOH OCHOBE
9. Xa66nom. llam roxsl, HAKANIMBAIACE HOBKIE dMIHPHIECKAL
daKrTh, TpEoGpeTasca OIBIT TEOPeTHYECKHX HCCIAETO0BAHWMA, B
LOCTEIeHHO CTAHOBHJIOCH BCe SICHEe, UTO Teopusa JiHmITedHA
HACTOHIHBO TpeGyer mepecMOTpa B3TXARA Ha BceelleHHYI0 KaK
geaoe. Oxasanoch, uTo BceneHHYI0 MOMKHO paccMaTpuBaTh
KaK B3aMKHYTYI, KOrfia HCKpPHBJeHAe IPOCTPAHCTBa-Bpe-
MeHH Jenaer ee KoHeuHo#. Torfa B paMKax coBpeMeHHOrO
YPOBHA HAYKHA ¢ IOYTH IONHOH HEeHM3Ge;KHOCTHIO CJAemyeT, UTO
passutHe BcenenHol muer oT ofHOU Bceolmeit kaTacTpodhl X
Apyroil (ypaBHeHHS LIpefCKa3HBaOT cHAryaapHocTH). Ha Ha-

meM 3Talle CBOET0 Pa3BHTHA MHD PacHIHPAETCA; KCTAaTH, HMEeH-

HO IHO3TOMY B HeM MOKHO 3KETh, Pacmnpsascs, on «ocThBaeT»
momo0HO TOMY, KaK OXJajKgaeTcs ras Ipa agmaGaTAdecKOM
pacmupennn. anyuenne or ganexknx o0HeKTOB, CTPAHCTBYA B
pacmmpsiomelics BceleRHO#, RoxomuT A0 Hac B TeM Ooiee
‘¢OCTHIBIIEM» COCTOSHMH, YeM Jalblle ero HCTOYHHK OT Hac.
Ilosromy sHeprus m3nTydeHHA mafiaeT OHICTpee, YeM 3TOTO TPe-
OoBan Gsl 3aKOH 00OpaTHOM NPONOPHHOHANLHOCTH KBagpaTty
PaccTosHUsA, a ecaH GH 3TOTO He CJIYyYasoch, ME GRUIH GBI Kak
B PaCKaJIeHHOM IIeYH, H IOBCIOJY [APHIHA GEL 3Be3HEIE TeMIIe-
PaTypHL. n

Mosxer 6uiTh, TaKOE TOHHMaHHE CYI[ECTBYIOINEeil CHTyaNuH
npakTAdeckn Gecmole3Ho, TaK KaK IPefOoTBPaTATh, IO-BHAH-

MOMy, OKHAanmee DBcelleHHY0 B HCTOPHYeCKH OeCKOHEYHO -

JaJeKkoM OymyImeM c;KaTHe y Hdc HeT HAKAKOM Maio-MAaJLCKHE
pasymHoit Hame:xasl. Ho Takoe MOREMaHHe CMOria HaM JAaTh
AL TEOPHA TATOTeHHA JUHMTEHHA,

¥Yixe To, 4T0 MH 3HANH B DaMKax tTeopmd tAroTemus Hrio-
TOHa, TOBOPHWIO 00 YIHBHUTEJHLHHIX CBOMCTBAX TIPABHTALNHUM.

YpesBrruaitno ciaaGoe B3amMOAEHCTBAE OKA3AJIOCH CAMEIM MO-
TYYEM B KOCMHYeCKHX MacmTa(ax, TI7e JJIEKTPOMATHeTH3M.

yCTynaeT eMy. iePBeHCTBO, TAK KaK IIPOTABONIONOKHbIE 32 PAMEL
BCTpeYaloTcsA B PABHEIX NPOINOPIMAX M HelTPAIH3yOT APYT
apyra, Toria KaK OTPHNATEJBbHBIX MacC MBI HAKOTAA He BCTpe-
gaym, B obmeit Teopmm OTHOCHTENLHOCTH I'DABHTALHASM, OCTa-
Basgch HO-NpPe;KAEEMy cAaboil I 3IeMeHTapHHIX YacTHI, Bep-
muar tyap6ama Mapa B Goapmom. OHa HOBEAHA B pacIIApeHAR
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¥ cxaThH BceleHHOM, B ABICHHHE I'PDaBATAIIHOHHOTO KOJIIAIICA
H B BHJieJicHHA 'PaHARO3NHX KoxmdecTs dHeprud. Ho Bce aTo
IPOACXONAT B ACTPOHOMHYECKEX H KOCMOJOTHYECKAX MAacHI-
tafax, MBl K€ KHBE€M Ha MalleHbKO#, 3aTePAHHOH B rajlaKTH-
YecKoil MPOBARNAMA IIaHETKE H He CIOCOGHBI CO3NATH B CBOUX
TeCHHIX AaGopaTopHAX fAasKe OTrOJOCKA KOCMHYECKHX KarTacT-
pod! Kaxoe RaM To Bcero 3Toro MoKer GHITH Hexo?

Takwe MEICIH, Ha IEePBH B3MIAN BIOJHE €CTECTBeHHEBIE, B
7eiCTBATEIHHOCTH JHIIL [aHp Halmei y30cTH, Hamieid Teo- W
aHTPONONEHTPHIHOCTA. TONBKO ajleKBaTHOE IIOHMMAaHHE 3aKO-
HOB, JleficTBYIOIMHX Bo BceneRHoil, oBlafeRne KOHKPETHHM H
9BPHCTHYECKHM CcofiepkaHMeM ecTecTBeHHEIX HAyYK MOKeT
IpHUAaTH HAM BepHOE YYBCTBO HANIEro MeCTa B MHpE, B IEeNH
9BOJIIOIAH, OCO3HAHME CBOHX «IPaB» M BO3MOKHOCTEH BO Bce-
JICHHOM. ~ :

HoToMKA crycTKOB OPraHMYECKHX BEIIECTB, BO3HHKIIAX
Ha Hamell IxaHeTe N0 OGIIEM IJiA BCed LIPHpPOALI 3aKOHAM,
MH BMecCTe ¢ TeM — AeTH 370l Bcenernoit, feTE ee pacmmpe-
HAs. Mu1 nmrraeMes notoroM sHeprad ConAna — Hameli mHHA-
BHAyanbHOI 3Be3nsr. Mur ranaem, ve B3opBercs am Hame Colln-
Ie, IPeBPATHBINACh B «HOBYIO 3Besny»? Mul psemcsa B Boan-
moit Mup, psemes maorna «caMonmuro» (O6HTaEMEIe CTAHIIHH,
Jlyna), mHOrRa mpOTATHBAEM PYKH-aBTOMATH!, UaINe jKe BCEro
70BMM GecuHMCIeHHHe CHTHANLI, KOTOPDHIME Hac ofcTpeiamBaer
Beenennas.,

Mr1 mepecTaeM H3MepATH PAcCTOAHASA HAa MAarH M JOKTH,
BCe YyBCTBHTeNbHee HAMM NpubOpLl, Bce ToHbme 3ddexTH,
mopae;xamme nposepke. Ho ot atmx sdderron, maxammmasao-
mmxcsa B Bonsniom Mupe BOKpyr Hac, MOMKeT 3aBHCETH CIIMMI-
KOM MEHOrOe, H HaM HY)KHO 3HATbh, 3HaTh, 3HATH! DTOT KaTero-
pAYecKuil nMIepaTHB TPeOyeT BEIXO/Ia M3 TECHOTH 3€MHBIX Ila-
6oparopmit. Hammmum npmGopamm cramoBaTca moouepenHo
Commnme m gpyrme 3Besys, [anakThka, MED MHOMECTBA TajaK-
THK — BCA BAMAMasa Bcerennasa. Ho 3gecs c0Bo goikxHO GHITEH
IPeRoCTABIEHO- aBTOPY 3TOH KHHTH, KOTOPHH BHE KOHKYpeH-
OHUH OpH 06CY)KIeHAn 3THX IPobiaeM. '

Ilpodeccop P. JIurke — ynmpuTeNsHO pasHOCTOPOHHMI
uenoBek. OH [aBHO H IMUWPOKO H3BECTEH KAK GIECTAIIMI DKcIe-
PHEMEHTATOP, BEPTYO3HO BiAapelomuit Texauroir. Ho on m Teo-
PeTHK, DOAB3YIOINAACHA BaCIHYKEHHEIM YBa)KeHHEM KOJLIer.
Teoperax me mpocToil, a GyETApE, CKENTHK H OTKPHIBATEIIb.

2% )
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ABTOp 3TO KHATH yMeeT KPHTHYECKH OeHATH He TONBKO Ty-
JKme, HO B CBom coGcrBenHbie focTmKennda. OTRPLITHA, cAeNaH-
muie mpod. [lukke B PpyEAaMeHTaNBHOM PH3NKe, ABHIACH BaK-
HBIM, IPW3HAHHEIM STAlOM B DPa3BHTHA HAYKHW, H YATATElb
MO’KeT pPajfioBaTECA BCTpede C HUM HA CTPAHUNAX 3TOH KHHTH.

Vixe muoro ger mpod. JImKke paspabaThiBaeT CKaJXAPHO-
TEH30PHYI0 TEOPHIO TATOTEHAA, KOHKYPHPYOMyIo ¢ obmei
TeopHel OTHOCHTEIbHOCTH JHHMTeRa, Y TOGE NO3HAKOMATECS
¢ Heil JeTalbHee, YUTATENL MO:KeT oOpaTHTLCA K CTAaTHAM
P. Turke B cGopamre «['paBETamma ® OTHOCHTEIHLHOCTHY
(n3z-Bo «Mump», 1965). Teopua [Iurke BHyTpeHHE HEMPOTHBO-
peumBa m oGnajmaer onpenenennoﬁ CTeMeHbI0 MPOCTOTH, KAk
3TO0 JOKHO GBITH Yy BCAKOM He CINOIKOM -3ayMHO#l TeopHm.
Opnmako ofe Teopmm TAroTeHHmS — DiHmTelHa ¥ J{HKKe —
TIPHBOAAT K HECKOJIHKO PA3THYHEM NPENCKA3AHUAM IIPH OIH-
caHmE pana gmamuecKmx mpomeccoB. UToOwl cmenats BHIGOD,
MBI OJKHH PACIIONaraTh 0YeHL TOHKWUMH ONBITHEIMA NAHHHI-
vu. Ux-10 Kak pas mw Her (@WIm OHE HeogHo3HAYHEI). I|eHHEI
0630p cuTyanmm Aaer caM npod. [Iukke B 3Toil KHATe, M YATA-
Teas cMOMeT GBICTpo BOATH B Kype meixa. Kpome toro, aBTOp
KOPOTKO W fICHO OOPHCOBHIBAET MHOro ApPyrax mpobieM Teo-
puE rpaBATANMHA B KOCMOJOIHH, TAK YTO €r0 KHATA IT0Je3HA H
KaK BBefleHHe IIPH WX H3YYeHWH.

Mue raskercs, uTo 06Ifas TEOPHUA OTHOCHTEILHOCTH CTPOH-
Hee W 3KOHOMHee B BHIPAa}KeHWH I'DABUTAMHOHHBIX 3aKOHOMEP-
HoCTeH, YeM CHKaJIAPHO-T€H30PHAA Teopma J{WKKe, IIOBTOPAIO-
mad Teopmio JiHmMTEHA ¢ gofaBiieAMeM CHKAJIAPHOrQ IOJSA.
Onnakro, He3aBACAMO OT TOTO, K KAKOMY IOAXO[Y IHTATH CHM-
IaTHH, ciefyeT OTAATH AOKHOEe aBTOPY 3TOM KHHTH: o Ge-
pesKHO Tofomesl K Iofade KOHKYPHPYIOIIAX ¢ €ro Teopmei
($aKTOB W mAell U WCKPeHHE CTPEMHUJICA MPHNEPKUBATLCA 005~
eKTHBHOCTH. BeposaTHo, HCTHHHAA PEeBH3HA TEOPHH JiHIITER A
ompaBpaer ceGA W cTaHET BOOGIIe BO3MOMKHOM, JHME KOrAA
yAacTcsA IOCTPOHTE TOCTE0BATEILHYI0 KBAHTOBYIO TEOPHIO
rpaBHTANAN, a/leKBATHOE OIMCAHAE MAPAa B MajoM. Bynem ma-
JeATbCA, YTO TOT/IA YHACTCA MOHATH BHYTPeHHHE IIPHYAHEL Ja-
Je TAKOro «CaMo04eBHAHOro» (hakTa, KAK YeTHPEeXMePHOCTh
OPOCTPAHCTBA-BPeMeHH B KlaccmaecKoil obnactm. Tlouemy 65
YKCIy M3MepeHHI He OKAa3aThCsA B MHKporeoMeTpum GoJibmie
MM, HaIpuMep, MeHbIle, 4eM B Makpommpe? Benr paxe m3 '
IBYX H3MepeHnii MoxHO 3¢)feKTHBHO, ¢ IPEGIM3ATENLHON He-
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IPePLIBHOCTHIO0 NPK Imepexofe K GoabmuM 061acTaM, oIy IATH
Gonpiee 9ACIO W3MePeHHWit, ecidm BHIOPATH 3aNyTaHHYI TO-
TOJIOTHI0 — HEKOTOpoe Tofo6He ABYMepDHOR IeHEBI, B KOTOpOi
IIePeCKOKHA ¢ 0JHO# 000M0YKE Ha HPYIYIO W AT yBeJAYeHHE
4meaa creneneil ¢cBoboapl. Takaa ramoresa B KOpHe M3MeHMIA
OBl BO3MOMKHOCTH OIIMCAHHA PAHHWX BTAOB BcelleHHO#, a
mAETerpanbHeie ddPerTsr Moram Obl CHasaThcAd M Ha HalmeM
sTame pacmmpenns. Mu IPHBETH 3JECh 3TOT npaMep, 9TOGH
II0KA3aTh KAYeCTBEHHO HHOM IyTb PA3BHTHA TEOPHH TATOTE-
HASA 110 CPaBHEHHIO ¢ TeM, KOTOPHIit 6bit m36pan mpod. [TuxKe.

Ho xar GbI HE cTajna Pa3sBEBATHCA TEOPHA B MOCAENYIOI[AE
ropel, kKEmra P. Jlmkke Gymer eme moiaro WHTEpecoBaTh BCex
Apyseit ¢msmkm. Croemmanmer Bo3pMeTcsa 3a Hee IOTOMY,
470 OH 3Haer mMa [mrke. ®mrocod Halijer mmImy AIA pas-
MBINLIEARiH |, KaK BCErAa, AlA Kpaturd. CTyNeHTy 3Ty KHHTY
cllefiyeT PeKOMeHJ0BATh KaK OTIAMYHEIA 0630p, GLICTPO BBOAA-
1mif B Kypc OCTPHIX IpoGleM TeOpHH IPaBHTANAHA H KOCMOJIO-
rud. Tor garT, 9yto sTOT 0630p OKHBIEH HPROH JHIHOCTHIO
aBTOPA, TOJILKO IMOMOMKET MI000MY W3 uATaTeNeil

H. B. Muykesuu



BCTVYIIJIEHUE

Bce mpeacraBATenm PoAa dYel0BeYECKOro CTAJKHBAJHCH
X0Th ¢ KaKAMH-HEGYIs IPOABIeHAAMHA rpaBHTANHAH. B mam
BeK Bech MHp CTall CBHZETENeM TOro, Kak oTKpHTHil Hniorto-
HOM 3aKOH BCEMHPHOr0 TATOTEHHASA BOILIOTHICS B (paHTACTHYE-
CKOM COOBLITHH — ITOCajiKe 4YeJNoBeKa HAa IOBEPXHOCTH JIYHEL

Ilpomuto ymxe 6omree moyBeKa ¢ TeX IOp, Kak OMHIMTEHH
3aJIOKEJI OCHOBLI M HavaX PaspaGoTKy HOBOH, HecpaBHEHHO
fonee riyGoOKOil TEOPHH TArOTEHHmA, (esrpanmIHO PacIIUpPAIO-
Iie#l Opefensl TPAMEHEMOCTH HBIOTOHOBCKHEX npenmamennﬁ
W xo1a mma JitRmTeliHa, 3TOr0 THTAaHA HAYYHOH MBICIH, X0PO-
IO W3BECTHO B CAMEIX MAPOKAX KPYTaX, IMIIb 0YeHb H 0YGHH
HeMHOTHM JIaHO B MOJNHOH Mepe HAacHajATLCA KpacoToit u
CTPOMHOCTBIO ero o6mieit Teopun oTHOCATEALHOCTH. I1podeccop
PoGepr T'. [Taxke qoisxeH GBTh NpA3HAH ACKIOYATEIHHO MOJ-
XOfiAImeA BO BceX OTHOIMGHHMAX \KAHAMAATYPOU NIA BEIIOIHE-
HHEA LOOHCTWHE repKylecoBa HOJBHTA — YTEHHAA REBATHIX MO
cuery JI)k9itHOBCKHX JeKnuil, KOraa Heo0XoquMo BBecTH GOJb-
OIyI0 B OecTPyI ayRAHTOPUIO KYJABTYPHHIX Ji0feil ¢ 04eHb pas-
H000pasHO# MONTOTOBKO W MHTEPECAMA B KDPYT BHOXHOBIAI-
mux Hpell, HpeaCcTABAAINMX IoHCTHHe (QyHJaMeHTAJIbHEH
HOAXO0A K MeXanM3aMy (HaHiecKoro Mmpa. JTH HIEH, K TOMY
JKe, TECHO CBA3AHE ¢ cOGCTBEHHHIM OGIIMPHHIM H GIecTAIEM
BraanoM npod. JIAKKe B HayKy.

OcoGenHO ynaYHo, WTO STH JEKIHH YHTAOTCA B 3aJaX
mmeHHO Hamiero UHCcTATYTa — NAMATHAKA TAKOMY «3aKOHYEH-|
HOMY» ydYeHOMY, KakuM Obil Bemmamma DpasHRINH, 0CHOBa-
tenb AMepmramcroro dumiocoferoro obmecta. Heno B ToM,
uT0 mpod. J[[uKKe MeMOHCTPHPYET TAKYIO e yOHBHATeIbHYIO Ha-
YUHYI0 PasHOCTOPOHHOCTH, KaKas B mpoulnoM OElsIa XapaKTepHa'
auasa B. @papkanna. Ero pasrooGpasHble nOCTHKEHHA IPOCTH-
paloTCA OT KOHCTPYMPOBAHHA PAafMONOKATOPA /[0 HOCTPOCHHS
KocMonormdeckoir Monexn. OH ofilMHEAKOBO X0pomo pasGHpaer-
¢ M B CAMBIX IPAaKTHIECKHX TOHKOCTAX SKCIepHMeHTa, W B
TaMHCTBaX yMO3PHTENBLHBIX mocTpoenmit. Ouanmk Hammx gHeH
00GEITHO cHeNHaIAsAPyeTcA IH60 KaK TEOPETHK, IA00 KaK SKC-
nepuMenTaTop, Ho mpod. [ukke coderaer B ceGe Jydmde Ka-
q4ecTBa TOTO H APYTOro.



Berynaenue 11

B oTamume OT YaCTHOH TeOPHH OTHOCHTEILHOCTH, KOTOpas
o6pesna MpaKTAYECKOe HPAIOKeHAEe BO MHOMKECTBE PasfesnoB
COBpPeMeHHOU JKCIEePAMEHTAJbHON (PH3MKH, HATepechl HOBei-
mejt TeOPHA TATOTeHHSA OTPAHHYMBAIOTCA IJIABHEIM 06pasoM
paMraMu TeoprH. Berope Hociie Toro Kak OiRmITefiR omy6iam-
KoBax B 1916 r. cBolo TeopHmio, ee IPAaBHIALHOCTH Kak GyXTo
DOATBepARIACh, KOTAA YAAI0Ch OGBACHATE ¢ ee MOMOIILIO He-
KOTOPHIe PAacXOKAEHHA MEMKAY MAAHHBIME acTPOHOMHYECKHX
HabniofeHHii H TeM, 4T0 ILpefcKasbBaja TeopHs HploroHa,
B mocaegame rofsl, mocie ROJAroro mepPHOAA 3aTHINLA, BO3PO-
IHicA MATEePeC K JKCIHEePHMEHTANLHOMY H3YUYeHHIO TATOTEHHSA.
CTHEMynOM JIIA 9TOr0 HOCAY;KWIO0 IPH3HAHAE CBAZH MEMTY
rpaBETanmeil m APyrEMU 06IacTAMH (QH3AKH H aCTPOHOMHH,
paBHO Kak @ pa3paGoTKa HOBOH MeTONUKA H3MepeHHH H Ha-
GaoaeHAA,

B srax tpex JoiiHOBCKEX JNeKNHEAX Ha TeMy «['pasmra-
nea u Bceaennas» mpod. JIMKKe moiHO H ACHO pPaccKasal o
CBOHX IOCHEeTHHX paboTax B 9Toil 0GIacTH — ImepelHEM Kpae
coBpeMeHHo#1 HaykH. IlepBas paGora Ghura mocBAmeHa BAPTY-
03HOMY YCOBePHIEHCTBOBAHHMIO OKCIEPHMEHTa JTBEMia, IPH-
9geM, NOJHAB TOYHOCTh H3MEPEHHHA B THICATY pas, YAAA0Ch IOJI-
TBepAnTh (¢ Tounoctso 10~!!) mepBomauanbHOE HBIOTOHOBCKOE
yTBepKeHne 06 YHEBEDPCAILHOCTH FPABATARHOHHOrO yCKOpe-
HIS — TaK HaskiBaeMBli npuryun sxsusaseHrrocru , Ciexymo-
meEM GEIO HCCIefloBaHWE KOJMYECTBEHHOH omeHKH 3dderta
cMenieRns nepurenua Meprypus, ocHOBaHHOe Ha ero ke Tpy-
Aax mo JalbHeimieir paspaboTKe 06Iieit TEOPHH OTHOCHTENL-
HOCTH — H3BECTHOR CKAAAPHO-TEH30PHOL TEOPUL TATOTEHHS.
Ucxona us ceonx usiepennii popmer ColHDA ¢ TOIHOCTHIO BEHI-

"me 10—, aBTOp NOCTABHN WOy COMHEHHE VK@ YCTOMBINeecs
npeACTAaBIeHAE O IOJHOM COTIACHA BeIWYWHE 3(Q@erTa, AAK-
TyeMoro TeopHeil JfiHmTeHA, H TAHAHX HAGIIONEHHH IO CMe-
mennio nepurenns oputel Meprypua. U maromer, obcyxma-
eTcA KOCMOJIOTHYECKOe 3HAYeHAe HENaBHO OGHApPY:KeHHOTo
PeIAKTOBOTO0 KOPOTKOBOIHOBOIO M3IyYeHAA I[ePBOHAYAILHO
packameHHoO# BcedeHHOH, KOTOpPOE COOTBETCTBYET H3IYYeHHIO

! Hopyio mposepRy UPWHIHNA 3KRBWBAJEHTHOCTH mposesy B. B. Bpa-
reackei @ B. W. Haudos. Orn ynywmman pesynbraT Hukxke, KpoTkosa B
Ponna ma mohaTtopa mOpAAKA, KOKA3aB 3Ty IKBUBANGHTHOCTL C TOUHO-
creio 09-10-'2 (JRypman sxcmep. m Teop. ¢uankm, 61, 873, 1971). —
HOpux. nepee.

»
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yepHOTO Teda ¢ TemMueparypoit 3 K. dror sdpderr Grn mpen-
ckasan npod. [{uxke m oGHapy:KeH ero rpymmoil B IlpmacToH-
CKOM YHHBEpCHTETe. .

Aynpuaropns, coGpasmasaca BO (DpaHKJIHHOBCHOM HHCTHATY-
Te, mpaHAAa Bee JisopitHoBcKie deknum 1969 r. ¢ ypneuermeM
B SHTY3HA3MOM, H 3TO KaK HeNb3f JyYmie MOATBEPHaeT, 9T0
- upod. Muakre oGragaer TeM napOM CKPOMHOCTH # 00e30pyKH-
BAIOMIEr0 MACTEPCTBA, KOTOPHL HEOOXORAM I AYXOBHOTO
KOHTAKTa €O CAYMATEAAME BCeX BO3PACTOB.

Maprun A. Iomepany



IIPE[TUCIIOBUE

Korga Amepmranckoe dmiocodckoe o6MecTBo MpenyoKa-
70 MHE BrcTymaTh B [[soitHoBecKAX dexnaax 1969 r., a ¢ pa-
mocTeio coraacuacd. OnHolt mekmumm Gburo B ABHO HEZOCTA-
TOYHO, YTOGH PA3BHTHL MOJIHOCTHI0O OCHOBHYIO Hel0, M MEHS
0YeHDb yCTPaUBajia IePCHeKTHBA IPOIECTh COPHI0 U3 TPEX Jek-
A, npenﬂaanaqennmx TJIaBHLIM 00pa3oM piA IMAPOKOH ayaH-
TOPHM.

ITH JTeKOuH (RN opraﬂnsoBaHm (OpaHKIAHOBCKEM HHCTH-
tyroM B Omnagensdun n OuaocofckAM o6IMecTsoM # poYn-
rannl B Macraryre 13, 18 m 20 despans 1969 r. B ocmosy
BCeX TpexX JeKomil Jerim fBa TIJaBHKX Bompoca. Ilepssrii:
MOKHO JH IO AAHHLIM HaGMIONeHHA OTIMYMTEL OONIYIO TEOPHIO
OTHOCHTEJALHOCTH (SHAMTEHAHOBCKYI0 TEOPUIO TATOTEHHA) OT
CKAJAPHO-TEH30PHOM TEOPHHA, KOTOpPasA TaKKe ABIAeTCA 00MIe-
PENATHBACTCKOM W TECHO CBf3aHa ¢ TeophWedl JiHmTeiHA?
Bropo#t Bompoc: Kax (H3EKY->KCIEPHMEHTATOPY BBIIONHATH
penianmyme ONLITH 0 TPaBHTAIAH, €CIH IPAaBATALHOHHOE B3a-
HAMOJIeHiCTREE MO CAMO CBOEit IPEpOZie HACTOALKO €xaGo, TO
B Aa0OPATOPHKIX YCIOBHAX €r0 DEAATHBACTCKAE MPOABICHHS]
npereGpeskuMo Maibl? OUeBHAHO, YTO HEMDL3A flaTh OTBETA HA
IepBHIl BOIpoC, He OTBETHB CHAYaJa HA BTODPOH.

T’poMapabie ycnexn, KOTOPHIX IOCTATIN QH3HKEA 33 IOCTEN-
HYie [BA CTOJeTAA, B 3HAYMTENLHOH Mepe OGYCIOBIeHH Ha-
TPABIEHHOCTLI0 YCHIHA K OHON I HEMHOTHM Y3KAM LeNAM,
330CTPEeHHEHIM BHAMAHAEM K KaKOMY-TO OTHOMY acHmexTy Qusm-
YeCKOro MHpA, IPAYEM DTOT ACHEKT MBICAGHHO OTHENANCS OT
BCEr0 OCTAJBLHOr0 (DM3MYECKOro MEPA. TaK OPABEIYKA M OIEIT
HABASHIBAIM (DU3HKAM OTpAaHAIeHHEN Kpyrosop. Vx mayka
OBLIA YHCTO DKCOePEMEHTAIBHON, M B CBOeH MaJeHBKOH J1abo-
PaTOpHHE OHH BoOOpasKalm ce6A OTPEe3aHHEIME OT -OCTAILHOTO
CIOKHOTO MHpA.

Opmmaro pya Toro, 4ToGH BHOONHATHL peIMAlONIAE TPaBHTA-
OUOHHKIE ONEITH, (H3WKE JOIUKHL OTKA3ATHCA OT BTOTO IPH-
BEIYHOTO B3INiAfa. VX maGopaTopmeil JOMKHEL CTATL 3eMisd,
Connme, Conmneynan cucTeMa H maxe BcA BcelleHAasa B meloM.
Ho paa omuiToB, MPOBOAEMEIX B TaKO# KocMmuecKoi maGopa-
TOPHH, CYIM{eCTBYIOT CYyPOBLIe OTPAHEYCHHAA, 3 TH OOKITH HYKHO

- BEIIONHATL HOCPENCTBOM MPHOOPOB, COCTOAMEX H3 yiKe Cy-
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mMecTBYIMAX AacTPOHOMEYEeCKHX OGBeKTOB, M BHE BIACTH
SKCHEPEMEHTATOpPa BHOCHTh B HEX Kakme-TAO0 A3MEHeHH.
Taxne rorantcrme (PU3HUYECKUE CHECTeMBI KPAiiHe CJIOMKHHI A C
TPYIOM IONAAIOTCA HCTOIKOBAHHIO.
Tlomxon ¢msmKa K IPUPONE CBA3AH ¢ MATEpecHOHR dmrocod-
cKoit mpobaeMoii. Mosro JH B X0ofe BHINOIHEHHA JabopaTop-
HOTO OIIEITA HTHOPHPOBATH OCTANLHYI0 4acTh Beexennoi? Cire-
Ayer OpU3HATH, UTO B HpHHNENE # (HU3MK, H ero NpEGOpHE TaKk
OPOYHO CBA3aHH ¢ OCTAABHOU dacThi0 Bcelnenmoii, Tak opra-
HEYeCKH IOTPY;KEHHl B Hee, YTO [asKe MEICICHHOE pasjeieHne
HX HEBO3MOKHO,
IIo mMuenmio Ix. Beprna m 3. Maxa, mMeer cMHCI JHIb
TaKoe NBH)KEHHE MaTepud, KOTOPOe NPOHCXOMHAT OTHOCHTENL- |
HO Apyro#t mMarepmm. Ilpm mocTpoeHHMH TCOPHHM OTHOCHTENHHO-
eTA DARIITeAH HCHMBITHBAJI BIAAHMe mied Maxa — Kak dToi,
TaK @ TOi, YTo HaGaogaeMble B YCKOPEHHO IBEKYIIeHcA ja-
GopaTopHH CHIN HHEPIHA OGYCIOBIEHH pacIpeeieHAEM Ma-
TePHEA BRAJHE OT JaGopaTopHA.
B reopmm TATOTEREA JifHMITEliHA OPHEHTANHA WHEPIAAND-
HOM CHCTEeMHI OTCYETa OTHOCHTENBHO 0OINEro pacHpernejeHHs
Mmacc oGyciaoBieHa aTmM pacupenerenmeM. Ho B aroii Teopnm,
IOMHEMO YKa3aHHOH HECKOJBKO TPHBHAJBLHON B3aHMOCBS3H,
pacupenesieHEe MaTepEA Bo Beexennoit Bgamm or raGoparopan
He mpEBOAHT K apyraM sddexTtam, HaGIOaeMLIM B Jabopa-
TOPHM, ’ .
_ B cranApHO-TEH30PHONW TEODHH TATOTEHAS B3aHMOCBA3D

Bcenennoit m mafopatopun HecKoJIbKo (ollee HeIOCPEACTBEH-
Hasd, HO W 37[eCh BHeINHee pachpejiclieHAe MaTepuu He OKAa3HI-
BaeT BIMAHAA HA HerpaBUTANMOHHEIe (PH3MIECKHe LIPOIECCHL.
Opmako mMeeTcA Ba)KHOe PasiHYMe MKy DTUMH TEOPHAMH:
B OocldefHe#d CANH I'pDaBHTAIEOHHOTO B3aMMOMEHCTBAA MOHO-
TOHHO yGBIBAIOT IIO0 CPABHEHHIO ¢ CHJIOW NAPYIHX B3amMofeii- .
crsmii, CRalsgpHOE moJe, TeHEePHpPYeMoe pacHpejieleHHeM Ma-
Tepud Bo Bceil Bcenemmoi, pacmpocTpaHseTcs uepe3 BCIO
BcenenHyo, IPOHAKAET CKBO3bL CTEHH JA0OPATODHE H IPOAB-
JAfeTcA B TPaBATANHOHHOM DKCIHEPHMEHTE, PETyIUpyA CHIy
B3ammopeiictsua. Ilpasma, m 3mecs peanbHnil sdderT mar.
OGycnopnennoe MeieHHO MEHAKMHAMCA CKAIAPHLEIM IDOIeM
OKHJIAeMOe W3MeHeHHe T'DAaBUTANAOHHOM <IOCTOAHHOH» CO-
crasager Bcero (1—2) - 10~!! B rog (B OTHOCHTENBHEIX eH-
manax). IlpmBAsas NMafopaTopmio K JOKANBHO HHEPHAATLHON
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chacTeMe 0TCUeTa, MOKHO B 00eHX TeopHAX IPAKTHIecKW Ipe-
He(peub 0CTaNbHOR JacThi0 BeellenHOi, X0TA ¢ MPAATANHANL-
HOM TOUKE 3peHAA 1alGopaTOPHA OT Hee HeoTHed’mMa.

T'paBATanEOHEHOE MONE, ONHT ¢ KOTOPHIM OIACAH B HepBOi
Nexnua, remepupyerca ConHOEM, X0TA BIHAHAE BTOr0 IOIA
A3Mepsaerca B naGopaTopmd. 3feck B HallM HaMepPeHAA He BXO-
AHT cpaBHeHHE ABYX TeOpHI TATOTeHHA — CKOpee, 3TOT BHICO-
KOTOWHHIA ONEIT MOJBOAHT COJMENHYI0 Ha(amopaTelbHylo 0azy
mox ofe TeopHH cpasy.

Bropas Nernma HOCBANEHA AaBHO M3BeCTHOMY SKCIEDH-
MEHTY, BmepBre o0cy:knaBmeMmycs OiiEmreitnoM. B HeM
HCTOYHEKOM CTATHYECKOr0 TPAaBATANHOHHOrO IIOJA BHOBB CIy-
sxar Conmnne. OH0 BMecTe ¢ miaHeroii Mepkypmit # cocTasiager
Bam mpuGop. PaccmarpaBaercs cmmocayTocts Connma m ee
BIEAHAEe HA pe3yiabraThl Halmiomemuidl. [laBHO W3BeCTHO, 4TO
IIMOTAYECKAsA op6uTa MeprRypHA MeljieHHO MOBOPAYABAETCSA
B IPOCTPAHCTBE, YTO B IIEPBYI0 04Yepefb BHI3BAHO I'DAaBHTAIH-
OHHLIM BO3NEHCTBHEM CO CTOPOHEL IPYTHEX IJIAHET. ¥IKe JaBHO
9TO ABIMKEHHE ObLI0 YACTAYHO OGBACHEHO PEIATABAECTCKEM
spdertoM, HO oTrpriTHe PakTa HecdepmunocTm CoxHma 3a-
cTaBisgeT HAC IePeCMOTPeTh 3TO mcTonKoBamdme. Moxuo mona-
rath, ut0 OKoxo 109, cMemenms mepHredms, KOTOpOe paHee
CUATANOCH PEAATHBHCTCKAM, B NeCTBATEABLHOCTHE 00A3aHO He-
PEINATAEBACTCKOMY BO3AEHCTBHI0 €O CTOPOHH HecepHuecKoro
Connma.

B Tperneil MeKmum paccMaTpPHBAaeTCA caMmas (OJBINAA H3
BO3MOKHREIX (pmsmyecKHX caAcTeM — Bceenennas B meixom. Ban-
Iy ee IYNOBHIIHLIX PasMepPOB H BO3pacTa B Heil.o4eHb CyINe-
CTBEHHH pelaTHBHCTCKEe 3pdeKTH. K TOMy e RaKpas H3
OBYX TeOpHH fmaer cBO pAj -cuemumIecKAX IpefcKa3aHMA.
Bakuo T0 cooGpaskenme, 910 BeenenHas pasBmiach W3 4pes-
BHIYAHHO TOPAYET0 «OrHEHHOTO MAapay; PasHEIe TEOPHH JeNat0T
CYIeCTBeHHO Pa3Hble HpeAcKa3aHms OTHOCHTENHHO 00pa30Ba-
HHASA TelldsA B TaKOM «mape», AHAIA3 NPOUCXOMTEHAS IMAPO-
BHIX 3BE3QHHX CKomIeHd# Hameil [alakTEKE TarKe IPABORAT
K HECKOJBKO PAa3IHYHLIM pe3yabTaTaM, CMOTPA IO TOMY, KaKoil
H3 TeOPAN TATOTEHHAA MEI MOIb3yeMCH.

Mue Gul 0YeHD X0TeN0CH, IONBOANA WTOTH, TIPABECTH PEIIH-
TeIbHBIe APTYMEHTH B IONB3Y TOA MM HHON M3 ABYX TEOpHi
TATOTeHHAA (WIH NPOTHB Hee), HO Y MEHA HeT TaKOi BO3MOK-
HocTA, OfHAKO yAaloch IOKAa3aTh, KAKMM 0o0pasoM KocMmie-
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ckafd du3mKa W BHeIAGOPATOPHEIA OIBIT MOTYT LOCHYMKHTH
HCCAEOBAHMIO CBEPXCIA0Or0 IpaBHTANEOHHOrO B3aMMOREHCT-
sEA. fI HaxoxKy BROXHOBAAOIAM TOT (PaKT, YTO ONHA W3 PYH-
NAaMEHTAJBHBIX Hpo0iaeM (HIAKE IOIydYaeT OCBEI[EHHE Yepes
paspo3HeHHHE H 3aIyTaHHEe aCHeKTH HayK, KOTOpHIE IO Tpa-,
IANAN CUATAIOTCA JKANMEME BHe PAMOK KoMmerTeHnum (m-
3UKH. :



I. ONIBIT 9TBEIIA W I'PABUTAIMA

BBEJEHHE .

EquncTBeHHEMMA m3BecTHHIME H3AIECKAMHA B3aHMOJeiCT-
BEAME NAJBHETO Pajuyca NeiicTRHA ABIATCA DIEKTPOMATrHHAT-
HOe E rpaBATANEOHHOS. JTH B3aMMONEHCTBHA NPHBOAAT K CH-
laM, ¢ KOTOPHIME Tela NeHCTBYIOT ApPYT Ha Jpyra Ha paccTod-
mnu. VspecTHo Takie W ABa KiIacca CHJI KOPOTKOrO pajmyca
ReACTBHA: «CHIBHOE B3aUMOMeHcTBHE», KOTOpOe, B YHCIe Ipo-
Yero, ypaBHOBEIIHMBAET CHIH 3IEKTPOCTATHIECKOTO OTTAIKHABA-
HEA MeMJy NPOTOHAMH H COXpaHAET LEeJOCTHOCTL ATOMHOrO
fnpa, m «craboe B3amMopelicTBHE», OTBETCTBERHOE 3a PafgHO-
aKTHBHHIHA pacmajy — ¢aMOIpPOHM3BOABHOE IPEBpPAMeHHe OXHOLO
aTOMHOrO fA7[pa B ApPyroe ¢ HCOyCKaHMEeM 3IeKTPOHA MM IO-
surpona. CaMbIM CHJABHEIM M3 W3BECTHHIX ABIAETCA TOIBKO
9TO Ha3BaHHOE «CHJILHOE B3aWMOJeficTBEE», TOTMIA KaK CaMBIM
crabniM sABIAeTcA rpasETanmoHHoe. CHia- TPaBATaIHOHHOTO
B3aMMOJeHCTRHAA MeXAY IIPOTOHOM H B EKTPOHOM B aToMe BO-
mopona coctaBiseT Beero ammb 4-10—%° or cmanl smekTpocTa-
TAYECKOTO IPUTAKEHAA, YACP/KABAIOMET0 JIeKTPOH B aTOMe.

Upessrgaiiaas ¢aafocTs TPaBATANHOHHOTO B3aEMOJEHCT-
BAA OPENATCTBYET €ro SKCIEePHMEHTATLHOMY HCCAEAOBAHMIO B
1a0opaTOpHHIX ONBITAX 0GHYHOro TANA, DUIAK-3KCTIEPAMEHTA-
TOp IO TPajAUAN NPHBA3AH K AaGopartopmd. Ero moctmxeHma
B SHAYHTENBHOH Mepe CBA3AHBI ¢ KOHIEHTpAamHedl ycHmImi Ha
KaKOM-TO OJJHOM OTHEeAbHOM acheKTe MUKW H ¢ 3aTBOPHMYE-
CTBOM B Ja06opaTopmE, M30IMPOBAHHOI OT BCeX BO3AeicTBHIL
€O CTOPOHHI BHeIIHEro Mmpa. TOT (PaKT, 94TO TaKadg H30AAMHASL
Boo0me B IPHAUNAIE BO3MOKHA, OOLACHACTCS CYACTIIBHIM CO-
9eTAHAEM TPeX 0GCTOATENLCTRB: a) KOPOTKONEHCTBYIOMMUM Xa-
PAKTEePOM HCCAENAYEMBX CHJI H CBA33HHOH ¢ BTUM JIOKAJIH3Y-
€MOCTHI0 IPOLeccoB; () pealbHON BOSMOKHOCTLIO MCKIIOYATD
BO3MYHIEHHA CO CTOPOHEI 3IeKTPOMATHATHLIX B3aMMONEiCTBAM
BIHHHOTO Dajuyca AeilcTBHA, NPOXOAAIIAe HM3BHE JaGoparo-
PHEH, IOCPEACTBOM SKPAHHPOBKH; HAKOHEIN, B) TEM CBOMCTBOM
TATOTEHHA (II0 caMoil cBoeil mpUpone He HONKAIOIIEroCA BKpa-
HHPOBKE), YTO Ha ¢BOGOLHO majaomeil 3emie HCYE32I0T BO3-
MyIieHAs, KOTOPHIE BTO B3aMMOReicTBEe HAaJbHEr0 pajmyca
meitcTBAA NPHHOCHT M3 YAAJAeHHHX dacreil IasaxTmkm,
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UpessnuaitEasa carabocTh IPaBUTANEOHHOIO B3amMopeiicT-
_ BHA BeJleT K TOMY, 4TO IHIIb 00belMHeHAe B TeJAaX acTPOHO-
MHAYECKHX MacumTaGoB MHOMKECTBA ATOMOB COCOGHO NOPOIHTH
TPAaBHTALMOHHEIE NONA [JOCTATOYHOH CHALL [Jis YCHEilHOTO
OpoBeJieHAA IPAaBATAHOHHOrO dKcnepuMenTa. OU3nKaM Heflo-
CTYHHO NOCTPOeHHe CTONL THTAHTCKEX NprGOpoB B MX Jabopa-
TODHAX; IOTOMY AM OPHXOAHTCA HOKAMAATH CTEHHI JaBGopaTo-
pHuH, BeTyoaA B obracTs acTpodm3mKA W reoH3EKHA, ITOOHI
IPOBOAMTH PellalINie rPABATATHOHERE OMBITHL.

K cuacreio, mama BcelleHHaA comepKET TaKoe MHOMKECTBO
00BeKTOB, H HTH 00BEKTH TaK PazsHOOOPA3HH 10 CBOEM pa3Me-
paM, 4TO HAXONYMBEIH SKCIEPHMEHTATOD MOJKET PaCCUHTHIBATE
HaiiTH B Hell yike I'OTOBHe W AeficTBylomue mpuGOPH, Aao0IAe
dyHIAMEHTANBHYIO m{d)opmaumo o nprpone tarotenus. lloc-
NenHAA W3 HTHX JEKOWil GyNeT mocBALleHa caMOMy (OaBMOMY
E3 TakAX mpmGopos — caMoil Beexenunoit B meaom. B Heit Mu
mpocaefdM, KaK CTPYKTypa U mcropusa passutmad Bcexemmoit
YBABLIBAIOTCA ¢ HPAPONOA TArOTEHHS.

Te rpaBATATHORHLIe ONLITHI, KOTOpHEe HHTEPECYOT HaC
ceifyac, HCIONL3YIOT HPEHOAN OTHOCATENIbHOCTH. BooGme ro-
BOpA, IIA HAX TPeGylOTCA TaKde MacCHBHBIC M ILIOTHbLIE TeJa,
uTo OPGUTATBHOE NBIKEHHE CIYTHAKOB BOKPYT HHAX MOJKET
COBEPIIATHCA €O CKOPOCTAME, NPAGIMKAIOMAMACA K CKOPOCTH
csera. Teqamm 5TOr0 TMNa MOryT GHITH NMYJALCAPH H KBasaphbl,
H MOKHO HAJIeATHCA, 9TO B OMMKaimue Tosl nogpobHoe mccie-
IOBaHHE 3THX 3aTaI0YHEIX 06bEKTOB AACT CYMIeCTBEHHO HOBYIO
uapOpManmo 0 IpHpofe TAroTeHUA. [MaBHAA TPYAHOCTH —
5T0 (oJbINAe PACCTOAHAA N0 HUX, ¥ IOKA 4TO GOABIIYI0 9acTh
dHpOpMANEA MBI IOJydYaeM, MCIOJB3YA MeHee HOAXojAmiee,
HO Topasno Goiee JOCTYNHOE ACTPOHOMAYECKOE Tel0 — HAMe
Connne.

, Conane MacCHEHO, HO He CIHIIKOM TI0THO. BooGpakaemas
mradera GyheT oGpallaTbCA OKOJIO ero IOBEPXHOCTH CO CKO-
poctsio 240 xm/c, mrm 1/700 ckopocru csera. CkopocTs ABH-
xeHAsA 3Jemum mo opbmre cocraBiaser Bcero 10—* cropoctm
cBeTa.

B Conmewnoit cmcreMe penarmBucTCKAe >PeKTHI OUYeHD
MaJH, B TpeGyerca GoAbIIaA TIATeNBEOCTE, YTOGH HPOBECTH
H3MEPEHAA ¢ Heo0XORAMOR CTeNEHBI0 TOYHOCTH. JKCIEpAMeH-
TH, Jejamyae B OCHOBe PEIATHBECTCKHX TeOpHi TATOTEHHA,
pacmafaTcA Ha B3 KJIAcca — COBOKYHHOCTH BKCHI@DAMEHTOB,
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KOTOpHIE 0T OTPHIATeJILHEle WIH IOMOKATENbHBIE Pe3ylb-
ratu [1]. Tpa 3HaMeHATHIX appexra, cIyMAmMuUX A TPoOBEp-
K# ofmeil TeOpHE OTHOCHTeIBHOCTH, NPHHAJIGKAT K THCITY
mocieqanx. CBAMETeNbCTBOM reHAAJLHOCTH JWHIITeHHA CIY-
#HAT ToT PaKT, UTO yiKe B cBoeit meppoil pabore mo obmel Teo-
PHH OTHOCHTEIBHOCTH — CTaThe 0 TPABHTAIIAH, OIy(IHKOBAH-
Hoit B 1916 r.— oH cMmor Ha3BaTh Bee ot TpH ddderTa A
nposeprn teoprm [2]. fI ommmy cooTrsercTByIOIEe HAGIIO/E-
HEA ® MX COBpeMeHHbIe BADHAHTHL B CJAe[YIOU[EH JEKIUH.

Ceituac ke s safiMych omerToM IrBema [3] — opmumM u3
«0TpANATENbHHIX» BKcmepEMeHToB. Ilom «oTpEmaTeNLHEIM»
SKCIEPAMEHTOM f MOHUMA0 HCKINYATENLHO TOHKYIO IpOBep-
Ky TEODHH, IpH KOTOPOi, ECIH TeOpHs HeBepHA, AOMKeH 06Ha-
PYRETLCA HeKoTophlii 3(EeKT, a eCIH TeopHA BepHA, 3TOT
spdexkr He OGHapyKHBaeTCA, T. €. HOIydaeTCA OTPANATEND-
HbIi pesyiasTar. Ha MO#l B3riaAn, COBOKYMHOCTH «0TpHHaTENb-
HHX» DKCIeDEMEHTOB [aer caMbleé BasKHBIe H yOeNATeNbHEIO
Ha6a0MaTelbHble OCHOBAHAA JIJIA TEOPHH I'DABHTAIHM.

He crenyer nyMaTtsh, yro JdHmMTElH CTPORI CBOIO TEOPHIO
TATOTeHHAA HHCTO MEeXYKTHBHHIM IyTeM, MCXORd U3 Ha(Iona-
TeNLHHIX NAHHBEIX. JTO OTHIOAL He TaK. JWHINTEHH, KOHEYHO,
3HAJ 00 >THX HeMHOFEX QyHIaMEeHTATbLHEIX aKTaX @ IOJHO-
cThI0 X yumTeiBad. OnHEAKO 06m[aA TeopdA OTHOCHTEILHOCTH
BOBHHKIA, CKOpee, HA OCHOBAHAA MATYMnud ® miocodcroro
MHIIIJIeHAdA, 4eM Ha 0a3e HemoCpencTBeHHOr0 HCIIONb30BAHMA
KOHKPETHHIX HaGJIIOAaTeIbHEX JanHbX. B cBomx «AsTobmOr-
padmyeckEx 3ameTKax» Jiimmreiin B BospacTe 67 Jer momH-
TaJICA BOCCTAHOBHTH Ty ACTOPUYECKYI0 0GCTAHOBKY M HACTpOe-
HEA, KOTOpEe IPABEJHE ero K 06meil TeOpHH OTHOCHATEILHOCTH
[4]. 1 oueHb pexoMeHAYI0 BCeM BTy YBIEKATEIbHYI HCTOPHIO,
OHAKO CErONHA MbI 3aliMeMCA APYTHM BOIPOCOM.

B xomeunoM cuere moGas Teopmsa mpoBepAeTcsa Habmome-
muavu. HaGmonenna MoryT ledb B OCHOBY TEOPHH, MOTYT CO-
OTBETCTBOBATH TEOPHH, HO He MOLYT CIYKHTH JOKA3aTEILCT-
BOM €€ IONHO# CHpaBediABOCTH. Begs OHO-eIEHACTBEHHOE
HalmlofeHEme MOKeT ONPOBEPrHYThL TEOPHID, TOTHA KAK OKOH-
HaTeldLbHOe NOKA3aTENbCTBO €€ CIPAaBeJIHBOCTH He IPeJCTAB-
JIIeTCST BO3MOYKHEIM,

Ceromusa, paccMaTp@Bad OOBT DTBeMIa — Ba)KHOWMAH W3
«OTPHIATEJLHEIXY SKCIEPEMEHTOB,~ A IOILITAIOCH BO3MOMKHO
TONHee PAacKpHTH ero Teoperddeckoe sHademme. fI mameocn
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chenars 6odbme, 9eM OPOCTO HPOAHAIA3HPOBATH, COIJIACY eTCH
JE BTOT OOHT ¢ 00miell TeopHei OTHOCHTEILHOCTH,

B mociegame rofisl JOBOJIBLHO MHOTO CKYTEPOBANACH ADY-
rasg oGMepeNATHBUCTCKAA TEOPHA TATOTEHHA, TAKKE OCHOBAH-
HaA Ha HieAX ONHMTeH#HA W AMeHyeMasl CKAASPHO-TEeH30PHOU
teopuell rpasmranma [5, 6]. Moskuo cumTars, uTo 5Ta TEOpHA
B OmpeZeNeHHOH Mepe mOATBEePKIAaeTCA PAROM HAGHIONATENH-
HEX (DAKTOB, B TOM YHCIE CILIIOCHY TOCTHI0 Comma [7, o
9eM A Gyny TOBOPHATH B CAeRYIOMei JeKIHu.

Ilpm aranmse ombiTa ITBENIa W ero NOCIAEAYIOMAX BapHaH-
TOB fl PAcCCMOTPIO CaM DKCHEPEMEHT H BEIBOJHI, BHITEKAIOI(Ae
H3 HEro, a TaKKe MOCTABII0 BOIPOC: B KAKO#l Mepe oH IOJ-
TBePHAAAET 0CIIYI0 TEOPHI0 OTHOCHTENLHOCTH [2] mam craxsap-
HO-TeH30pHYI Teopmio rpasmramuu [16]7 Kpome Toro, a omm-
l[ny eI]‘o pelialomuii BapHaHT, IOKA 4T0 HE OCYMmeCTBICHHEII
8, 19].

OIIBbIT 3TBEMIA

JTOT ONBEIT CTONb MHOTOTPAHEH W HHTEPECeH, UTO A JlaXKe
He 3HAI0, ¢ Yero HadYaTh. Bo-IepBHIX, 3aMedaTeéNLHa cama Om-
“orpaus senrepcroro Gapona Poxamga dor Ireema [9]: exsa
m30ekaB yBIEUEHHA ApPKTHYECKAMH HMCCIE[AOBAHHAMHA, OH B
Bo3pacre 22 IeT HOJAYYHI CTEHEeHbh AOKTOpPA HayK, a B 24 roga
cTaja opEuHAPHEIM mpodeccopom. Bo-BTOPHX, mHTEpeCHA MCTO-
pusA ombita JTBema. VICTOKHM 3TOro SKCIEPHMEHTA IPOCIEIKH-
BAIOTCA HA3aJ[, MO-BANAMOMY, 10 AHTHYHEIX BPeMeH, a K JHCIY
TePBHIX ACCIefoBaTeNell CIexyeT OTHECTH TAKAX BHIAAIMAXCA
yaennlx, Kak lammieli, Heioror m Beccear [10]. B-tpertnmx,
peds HAET O TOHKOCTAX COBPEMEHHOTO BKCIIEPAMEHTa H BHIBO-
naax m3 mero. Hafiercs Majo dKCIepIMEHTOB, KOTOPHIE GHIIA
6B TPEHIUOAAILHO IPOIe X B TO K€ BPeMs TPyAHee BHIIOI- .
HAME B TIy0Ke IO 3HAYAMOCTH.

OnmT 3TBEIIAa CTABHTCA ¢ IMEJbI0 OTBETHTH Ha BOIPOC: 3a-
BHCHAT Jd IPaBHTaNHOHHOE YCKODEBHEe TeJa OT ero mpHpPOAsI?

Broonme BepoATHO, 9TO yiKe OOUH A3 HAMIAX JPEBHHX IPEJ-
KOB, Gyny4d OBITIHBEe GONBIMIAHCTBA APYTAX, MOr OKA3aThCA
NePBHIM MCHONHATENEM B3TOTO ONKTA (B €r0 IPAMHTABHOM
$opme), rorja, cOEB KaMHEM C jiepeBa GeaKy, oH CIyJaiHO
3aMeTHJI, ITO €ro 3aBTPak W KaMeHb YNajd HA 3eMJII0 NpH-
Onm3ATeNHHO ONHOBPEMEHHO.
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B cBoem BapmanTe sTOro ommita I'anmieir, BO3MOKHO, HA
caMoM Jelle B He 3aHEMANCA cOpacHBaHHeM [ePEeBAHHEIX H
AKeJIesHEIX mMapos ¢ majawomeil Gaman 8 [lnse, HO 5TO epBa am
CYI{eCTBEHHO, TAK KaK OH IPOBOJMI COBEPIICHHO DKBHBANEHT-
Hile OOBITH ¢ KaTAI{EMACA THapaMd., Iadmieil ORI mepPBEIM
YYEHEIM, KOTOPHI 9eTKO c(OPMYIHpOBal TPHHIMN SKBABA-
JIeHTHOCTH, -

Xota cap Mcaax HeioTon GBI BeJHKEM TeOpPETHKOM, €ro
BADHAHT BTOTO ONLITA OTIMYAJNCH M3AIMECTBOM H K TOMY Ke
TaK OPOCT, ITO MOKeT GEITH BHIIOAHEH B JOMAIIHAX YCJIOBHAX
¢ DOMOINBI0 IycTHIX GaHOK m mpoBoinokd. CXeMa ero mpocra:
HY/KHO HO/IBECHTDH Be GaHKH Ha NIHHHHIX KYCKaX IPOBOJIOKA
TaK, 9TOGKI OHH MOIJNE PACKAYMBATHCH, KAaK MAATHAK, 3aTeM
HANOJAHATH HX [0 KpaeB BOAOK W AaTh KagyaThes, MpefBapH-

. TeIbHO CJeJ1aB IMepAONH KOJieGaHmil IPAMEDPHO ONMHAKOBHLIMM,
3ameTHTh, Yepe3 KaKde MPOMEKYTKE BpeMeHH dasnl romeba-
mmit copmagaror. Ilocle 5TOro BRLIATE W3 OmHON CaHKHE BOXY
H 3aMEHATHh e€e IONCOMHEIHHIM MAaciOM, IECKOM HAA KaKHM-
HAGYAH OPYTHEM BeIeCTBOM H CHOBA OIPENeIATH BPEMA MEi-
Iy coemangenmamu ¢as. Ilpm aTOM ¢ TOYHOCTHIO N0 HECATHIX
AoJeil MpONmeHTa OKa3HBaeTCd, YTO HMepmoy Kolebandii He 3a-
BHCHT OT COAEPMHUMOr0 OaHKM, )

Onmrr, xotopsiit nposex cam Jteem B 1909 r., mo TogrOCTH
8 10° pa3 mpeBocxopmr onsit Heiorona [3]. Baas cratayeckme
KPYTHIbHEIE BeChl, HA KOHIAX IeY KOTOPHIX OBLIM ImOABemIe-
HEI IPY3bl M3 PasHHX BemecTs, JTtsem, Ilexap m Merere mo-
cruran tounocT: 5-10°% Ha pme. 1 npuseneno crapmmnoOe
n300paskeHne KPYTMIBHHX BeCOB JTBema.

Cpenu BemecTs, ACOLITAHHLIX JTBEIeM, GLIIA TaKde DK30-
THYECKHAE, KAK acGecT, TANbK H 3MEeHMHOE AEPEBO, XOTA TeIeph
MHI 3HaeM, 4TO I OTBeTa Ha Te (yHAAMEHTANLHbIE BOOPOCH,
Ha KoTopule OELT HameleH ONHT JTBema, TpeGyercsA cpaBHE-
BaTh dJIeMeHTEl, KOTOPhIe GELIN GHI CYIecTBEHHO Pa3NMIHE IO
COfilep’KaHMI0 HIeMEHTAPHBIX YacTHN, SHEPrHH CBA3H Ampa,
BIIEKTPOCTATHYECKOH DHEPIEH M CKopocTH dactun,. s 3Toro
GonbIe Beero MOTXONAT TAMKEINE | JerKae areMentsl, K cua-
CTHIO, CPerd 00pa3noB, BRIOPAHHEIX JTBenIeM AJA CBOMX OIBI-
TOB, OBUIN IJAATHHA U JerKHe BIeMeHTEL.

EnuacTBeHHOe COBpeMeHHOE TOBTOpeHMe ONEITA DTBera
610 ocymecrsieno Pomnom, Kporkosmm m mmowo [11]. ¥
IdrBema He ObLI0 HE 060PYAOBAHEA IAA IHOTYYEHHAS BHICOKOTO

3517
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BaKyyMa, HH 9JdeKTPOHHLIX OPHOOPOB, H A PemEd, 4T0 C INO-
MOmBI0 HoBelillefi TeXHAKH MOKHO 0e8 TpPyAa HmOAHATH TOY-
HOCTh H3MepeRHA DopaAgra Ra xea. HaM yjgalocs HOfEATH

g 03 Im

[ ———___——___——___ - ]

Prc. 1. Cxema KDYTHALHBIX BecOB THIIa WCEOJH30BAHHEIX JTBENIEM.

roarocTs B 500 pas, o 970 GHIT0 HeNerko H moTpe6oBaNO MHO-
I0 BPEMEHH, )

B ravectBe HCTOYHWKA TPAaBATAHOHHOTO IOJAA OJTBEMI
HCIIONMB30BaT 3emilo, Torfa Kak Msl BrGpamn Commme. Ilop



Puc. 2. IlpuEOADEaJbHAA CcXeMa HOPHHCTOHCKOTO BapHAHTAa OHBITA
9tBema. B 6 wacoB yTpa m Beuepa YCKOpeHESA 0GOMX MacCCHBHEIX Iia-
poB, HampaBiemHbie K CoJHNy, ropm3oRTalbHE. Eedm ycropemus
MapOB HEORMHAKOBEl, KOPOMBICIO BeCOB NOBEPHETCH.

48mm
Togeec
’ 3
3
Keapuesoili )
CIEpseHo
[lemans A
MNeapuyesas
HUMG
Tpys uz Tpy3 us
amaehyunuﬁ an%/nuHuq
Tpys us
3oa0ma .
Aemnpupyroujuid
gucx
a Sem
ORIV NS —

Pmec. 3. JTeraam ycertpoficTBa nIpuHCTOHCKHMX BecoB. McmoanzoBamme
Tpex TpysoB obecmeumBaeT GolJee YeTKOe BHIEICHWE OCH CHMMETDHH.

3* i
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HAeHCTBAEM COMHEYHOTO TPABATAOUOHHOTO HPHTAKEHAA 3eM-
as, 1abopaTopusa m HCcAeAyeMbie 00pasnbl IPHOOPETAIOT YCKO-
penme B RanmpaBiaernE Conmia, pastoe 0,6 cM/c?. Mut cMornm
moxasarth ¢ rounocTsio 1-10~!1, wro yekopenmsa 30m0Ta H aIIo-

Howno - _
BaKYyMHbIT
Hacoc

Kpsiura

T Tpyoa

Maromemp

| — basapga -

Ansnepma

OKouwiKo
\

Antomunuesas
vawa
OcHoearHue
Jlemnepupyrowult
qucK -
MenesrHeit

CMepwWeHs

Puc. 4. VcTpoiicTBo BaKyyMHOTO KOHTeiHOpa, B KOTODHIE HOMeIla-
IBCh KPYTHABHEIE BECEHL

MEEHAS ofEHakoBEI, OKa3a10Ch, YT0 YCKOpPERHUA BTHX ABYX Be-
IMecTB eOBa JH PasIAYalOTCA MHOTO O0oJabIIe, 96M Ha
6-10-'2 cM/c2. Yrobn mpeAcTaBATH cefe BTy BeINUAHY, CKa-
7KeM, ITO TeJO, PasTOHAIIMEecs H3 COCTOSHHA MOKOSA ¢ TAKEM
yeropermeM, mpmoGperer 3a 3000 mer «rpaHAEOSHYI» CKO-
pocThb: 6 MM/c. :
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Pue. 5 IIMaxta, B KOTOPO#l ycTaHOBJEHH KDyTHJAbHHE Bece. Ilpm
MIpOBENeHAN H3MeDeHH JIOfell B mopBajde He OBINO, M OH OB HAKPHT
KPHIOKOA TOJUIEHOH OKOJO MeTpa, B KOTOpyoo Oblla BMOHTHDOBaHA
SNEeKTPRYECKAsA YCTAHOBKA [JIA KOHJWIHOHADOBAHUA.

IlpmeEnunransEan cxeMa ONLITA NOpPHBEJSEA Ha.puc. 2.
B 6 wacor yTpa IpysH pacmoraraoTcs TaK, 9T0 Majelmas HX
TeH/{eHIAS HEORWHAKOBO HajaTh B cTopoRy CoXHIa BEIBOBET
BpalleHEe KPYTHALEEIX BecoB. IlomcyTor cmycta 3To Bpame-
HAe CMGHHTCS HPOTHBOIOIOKHHIM. BHemmwm# MoMeHT cmi,
HeoGXOMAMEIA 1A KOMIEHCATHA TAKOTO BPAINEHHA, PErHCTPH-
pyeTca U HCCAeNyeTca. JTO HO3BONAET BHIABHTH IPHUCYTCTBHE
24-1acoBoifi mepHOAUYHOCTH 3aKPYIHBAIOIIETO0 MOMEHTA CHIL.

KoHCTpyKOAa HCImOnb30BaBIINXCA BECOB IOKA3aHA HA
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puc. 3. Yro6ul cBecTH K MAHAMYMY BOSMYLIEHHS OT CHABHIOB
Macc, pacupefeleHHLX HAa IOBEPXHOCTH 3eMiIH, Ha KDPYTHIb-
HOM HofBeCe MOMENEeHo He ABAa TPY3a, a TPH — ONAH H3 30I10-
Ta U [BA W3 AMOMHEH. .

[N MaxcAMAABHOTO CHESKEHHA POAH CTOPOHRHHX BO3MY-
WAKIAX MOMEHTOB BECHL B COCYJie C BRICOKEM BaKyyMOM IIO-
MEIANHCEH B IIy0OKyI0 TePMOCTATAPOBAHHYIO INAXTY, yAAleR-
Hyl0o oT sgammi. [ase B ycioBHAX Iiay0oKoro BakyyMma Tpe-

Mocrnurosois
eerHgpamap,

MazHumneid .
u paguayuornsiii
IRPAH

ggyéggnaﬂ

PomoymHawamens

7ymoa

flosopomeli
cmonuy
Momop
AR W |
0 50em

Prec. 6. Bug ycTéHonnn CBEpXy.

60BaTOCh TOMEPKABATD HOCTOSHHYIO H TOBCIONY ONAHAKOBYIO
TeMuepatypy. HeTpyaro mopcumraTs, 9T0 B OTKAUAHHOM CO-
¢yne pasHOCTD -TEMIEPATYP MEKIY TPOTHBOIONOKHLIME CTEH-
Kamu, mpessimaloman 10-5 K, Morna 6e1 mcmopTETE Bech sKc-
mepEMeHT (pHC. 4—06).

.. Ha pme. 7 cxemaTHuecKH IOKasaHa GIOK-CXeMa yCTAHOB-
K@. Beepxy, B neBoii wacTy H306pasken TPEYTOABEKI KDY THIb-
HH# mofBec (BHA cBepxy). K rpysy ms sonora mpmiaraercs
Kpaiine cnaGpii MOMeHT BDAI[eHHsi, BO3GYMIAeMEL dIeKTPH-
9eCKEM IofieM. JHAK W BeNMIAHA HTOTO MOMEHTa 3a1al0TCA
YriIOM OpHeHTAIHH HofBeca IO cxeMe 06paTHOM ¢BASH, JTOT
MOMEHT yPAaBHOBEINHBAET BCe 3aKPydYHBAWINHe MOMEHTH
BHOIIHEr0 NPOHCXOKIeHH A, IPUIOKEHHEE K MOABECY, H aBTO-
MATHI¢CKH IIPeATCTBYET -€T0 BPAIIeHHI0. BRIOYeRHe Takoi
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«00paTHOH CBASH MO CKOPOCTAMY» HPHBOJHT K CHILHOMY 3aTy-
XaHnwuio CBOGOAHBIX KoJeOaHUit noaBeca, IT0 YPe3BHYaiHO CIO-
co0cTBYeT GHICTPOMY YCTPaHEHHIO JMIOOHX NPHXOAAIIAX H3BHE
BOSMYIIeHAN (HAIpAMeED, 0T IPOE3KAIOMAX FPY30BUKOB) : IPH
HAJIW9AH O0PATHOM CBASH OHU 3aTyXalOT 34 CYATAHHLIe MHUHY-
THL, & HE 33 HECKOJNBKO IaCOB.

Bioxr m3MepeRrsa moBopoTa m300pakeH B mPaBOM'BePXHEM
yray puc. 7. Mpymuit o1 ocBemIeHHOM melan JIyY OTPasKaeTcsa

Wenesnsie
HOKOHEYHUKU

Mazenum Yeunu- I

Mazrum mens
Konednwowiascs . g .
HUms Konedmowancs
(w,, HUums .
Csemonposod Hume
AuppasyuonHas
HGPMUHA
. : 1 1.
lfaﬂe%l%’u;lﬂﬂ‘ﬂ fpusma . -50 =25 0 25 S50mk
Tpymanisiil
samum
Wenesnere

Maznum HAKOHEYHUKU

1 1 1

50 =25 0 25 50mw

Purec. 8 JlererTop MalHX DOBOPOTOB ¢ KodeOmoDje#ics HETHIO.

DONEPOBAHHOH TPaHBI0 KBaPIEBOT0 TPEYrOJABHAKA W 3aTeM
orycupyeTca axpoMaTHIECKON AWH30HA, flaBafg W300paKeHEe
Ha KoJeOaomeiica HATH AeTEKTOPA IOBOPOTA, KaK 9TO IIOKa-
3aHo Ha puc. 8. CBeToBOi MTy4, B KOTOPOM BaXofATCA Koaebio-
masca HATH, momagaeT Ha (OTOYMHOKHATEINS.

Hpn. pasuntHOM NEeHTPOBKe M300PaKeHHA DIeJAM HA KO-
usebimomieiics HATH MOTOK CBeTa MOXYJAHPyeTCH ¢ dacTorTol,
paBHOI yBoeHHO# YacTore KoneGanmit mutd, IIpn Hapymenun
IeHTPOBKE B MORYJIANEH o0HAPY;REBaeTCA OCHOBHAS 4acTOTA,
Omra-To ¥ (PEKCHpYeTCA H CIYKAT Mepoil HOBOPOTAa KPYTHILHO-
ro mopseca. Takoe ycTpoitcTBO B BHCIe# CTeNeHHA YyBCTBU-
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30 1. Onwir réewa u epasurTayus

TedbHO H MO3BONAET O0HADYKHBATH IMOBOPOTH JaiKe HA yron
10— pan.

CneBa ma pmc. 7 mokasan 6ok KoMmeHcaTopa gpeiiga. Ja-
JKe 110 ACTeUEHHH MHOTHX MecAmneB PabOTHI TORKAA KBapumeBad
HYTH KPYTHIBEOI0 DOfBeca IPOXOMKAeT MeNIeHHO H YHODHO
PACKpydYHBATHCA, JTOT HAYTOKHEIA, HO BCe HapacTAIONIHil MO-
MeHT BPAIeEHA KOMIEHCHDYeTCS MOMERTOM BpallleHHA OT
BIAEKTPHIECKOTO YCTPOHCTBA C IIPOTPAMMEBIM YHDAaBJACHHEM.

1z Opuenmayus meneckona: T E
10 - 0/0z ($:0°) ]
sl l[.'eﬂep(?’t/&l]’) n
6 .
4 _
z‘ g
0 :
_z _ i1
5 Ymv)? 2 cUmv)? 40 720 5 Qpuaff 400
0 + 1
g B(T2)s6,3-10°8 T
R 4 4
S 2 E
g 9 11
2 st N 127410 Rt

10 + |
8 5175)1514 -10°8 1
6 | N
4 ]
F4 R

g

400"

-20 0 20
S(ml/) C(ml/) - ?(Au,AL)

Puc. 9. JimarpaMMa pacupefieleHEA SKCHeDEMEHTAJBHEIX JaHHEIX.

Ilocne yeTaHOBKH HHCTPYMEHTA INAXTA 3aMeYaTHIBAIACH,

a BeCHl KOHTPOIAPOBANHACEH JUCTAHNUOHHO H3 YAAJNEHHON mpH-

Gopuoit OYOKE Ha OPOTAKEHHH HECKOILKAX MECANEB HOAPAN

(puc. 5). Kar Ge110 yOoMaHYTO BHIIE, MBI 0GHAPY/RHIH, ITO

" YCKOpeHHs AJAIOMUHAA W 3010Ta B HampasieHmn CoaHNa paB-
HEL ¢ TogyHoCThI0 10V, B TaGnmie npuBefeHH pPesyibTATHL
g[sme?enm‘i 3a IEPHOA B [IEBATH MECAIEE. B Tperbem CTONIOIe
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cBeJleHbl IAHHLIC, He YYMTEHIBAIOIWE BIAAHAA Ha HOXBOC M3-
‘MEGHeRHH TeMIIepaTyphl B mofBaie ¢ 24-9aCOBEIM HEPHOLOM.
IlpuBeyteRRELIe YWCICHREE 3HAYEHUA COOTBOTCTBYIOT PA3HOCTH
rPaBETANHOHEBIX yCKOPeHH# B HampasieHaum Colmna mas 30-
AoTa H aTOMHHEAA. B YeTBepTOM W mATOM CTONOHAX FAHBL Pe-
3yAbTATEL, TOXYYeHHBIE IOCAE yIeTa H3MEHeRHUH TeMIepaTyphl
COTTIacHO ITOKA3aHHAM [BYX TEPMHCTOPOB, PACIOIOMEHHBIX B
pasHEIX MecTax IIOABAJA.

PacnpegeneRne H3MeDeHHEIX 3HAUeHW# DPHBEAEHO HA
puc. 9 cupasa. JleBrie m cpefnue pacupepeieRus H300paKaIOT
CHHYCOHNATLHEIE H KOCHHYCOMTANLHbIE KOMIOREHTH 24-9aco-
BOTO IIePHO/a M3MeHEHHUA HAUDAMKEHHA B IelU o0paTHOH cBa-
8d, mopBopEMoro K mogeecy. Cmpara m3o0pakeHEl pacHpeje-
JeHHsA OTAeILHHIX H3MepeHWi, cPefHHe 3HAYeHHA KOTOPHIX
JIaHBL B MEPBEIX ABYX CTPOKAX TaGIWI(HL.

SHAUEHHE OIIBITOB OTBEINA

B Teopmm OfiRmrTeiiHa TArOTEHWEe OMMCHIBAETCA ONHEM-
e[HHCTBERHKM TEH30PHEIM IOJeM, HHTEPIPETHPYEeMbIM OGBIY-
HO (XO0TA H He BCerfa) Kak IoJe MeTPHYECKOTO TEH30pa Teo-
MeTpHA TpocTpaHcTBA-BpeMend. CormacHo aTo#l Teopwmu, HO-
CTATOYHO Majikie HPOOHBIE Tela mAfaldT ¢ ONHEM H TeM ke
yCKOpeHHeM., IT0 [eACTBATENLHO IEHTPAJBHLIA [JIA Beeit
TEOPHH BLIBOJI, ABIAKINIANACA MPOABICHACM OPAHOANA 9KBHBA-
IeHTHOCTH — ONODPHL BCe#l TeopHw.

YrouHnM, 4T0 3TA YHEBEPCANBHOCTh TPABATALAOHHOLO YC-
KOPEHHA OTPaKaeT JHING «CAA0HIA» IPHHIMNI KBHBAIEHTHO-
CTH, & TEOPHA TATOTEHUA JNHINTEHHA OCHOBRIBAETCA HA (CHIb- -
mom» mpmEnmne [1, 8, 12]. Tlox «cnabniM» TPAENAIIOM SKBABA-
JeHTHOCTH HOHHEMAIOT SKBHBAJIEHTHOCTL AEHUCTBHIl TATOTEHUA
H yCROPEHHUH B MAJIHIX 00IacTAX mpocTpaHcTBa. B cBOGONHO Ma-
malomieit KaGWHEe ardTa, KOTAa dTa KabWMHA H BCe ee CONepikH-
Moe mafalT ¢ OJAHAKOBLIM YCKOPeHHeM, IPaBHTANAOHHASA CH-
Aa mcuesaer. ITa MEICIH HITIOCTpUpYeTea puc. 10, roe maoGpa-
7eH0 BOSHHKHOBeHHe B HeGoanmoit .na6opa'r0pnn CHIIEL, .
nono6non cHJie TAKECTH, GIarofapA IPOCTOMY IPYKAHHOMY
yCTPOMCTBY, yCKOpA©IEMy 1abopaTopuio.

T'oBopa o «curbHOM» IPHHIUNG SKBABANCHTHOCTH, HMEIOT
B BHJY, 9TO B CB0oOOAHO NajfaloIieid W HeBpamalomeics ialo-
PATOPHHA 33KOHH ()M3HKH (BRIIOYAsA YHCICHHEC SHATEHHA Be-
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JAMYAH) ONMHAKOBH IOBCIOMY, BKIKYAg objacTm 0es rpaBmTa-
mua. TaxuM o6pa3soM, «CHIBHHIA» NPUHOHI COepP:KAT Goiee
MEPOKOe YTBepKAeHHe, YeM «CHa0hiy, HO IMEHHO «CHA0RIA»
OPHHIEMN, W TOALKO OH OfMH, HENOCPEACTBEHHO MOATBEPHKAA-
eTCA OOHTOM JTBeIIa.

O6man Teopus OTHOCHATEAHHOCTH JAHUITEHHA IOCTPOEHA
TaK, UTO B COOTBeTCTBYMOINeH cucreme orcyera (T. e, B ¢cBoGOj-
HO Dajaomeil 0e3 BpameHus JafopaTopHd) B Majio# o6nacTm

/1ORQAU30BAHHAR

Ycxoperue g T
Aadopamopus

Puc. 10. «CnaGiity mpuennn skeusasienTtrocrd. Ou3uIeckde mPoOIeC-
CHI IPOTOKAOT B PaBHOMODHO YCKOPEHHOU 1alopaTopHu B OTCYTCTBEE
TATOTERHSA TOUHO TaK jKe, KAK B TPABHTAHOHHOM IIOJe.

IpoCTpaHCTBA-BpeMenu (PUaNdIeCKne 3aKOHH IPHHAMAIT CTaH-
OapTHHI BUJ M CTABAAPTHOE YUCICHHOe BHpasKeHHe. Taxr B
3TOW TeOpHH pealv3yeTcA «CHJILHBIAY IPHHIII SKBUBATIEHTHO-
CTH: 9TO Pe3yJbTaT OOHMCAHHA TATOTEHHA C IOMOIOHI0 OJHOTO
JIAMs CEMMETPHYHOTO MeTPHYecKoro TeHsopa. «CooTBeTcTBY-
oINeil cUCTEeMOR OTcUYeTa» 37eCh ABIAETCA Ta CACTeMa, B KOTO-
poit Merpmueckmil TeH3op B KabmHe JE(TAa IPAHAMAeT CTaH-
OAPTHH#A BHJ, COBHARAIOMMII ¢ BUIOM MeTPHUECKOI'0 TeH30pa
B HHePHUAJBHOH CHCTeMe OTCYeTa B OTCYTCTBHE TATOTCHHA.

CralApHO-TeH30DHAS TEOPHs THTOTEHHA OTIAMYAETCHA OT
00Ie# TEOPHH OTHOCHTENLHOCTH 00aBieHAeM K IOTI0 METpH-
YeCKOTO TeH30Pa elle CKAJIAPHOro moidA. JTo DOCaeHee OKA3HI-
BaeT JIOKaJbHOe BIHAHHe Ha CHJIYy IPAaBATAIIEOHHOTO B3aHMO-
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= L2

7eHACTBHESA, TAK UTO ¢CHILHHN» NPAHIAN SKBHBAJNEHTHOCTH yiKe
He BHIIONHACTCA, H60 B 3TOil TEOPHHU rpaBETANMOHHAA (IIOCTO-
AHHAA» He IOCTOSHHA H BMECTé ¢ TeM DTa BeJIWYUHa, IpUBE-
neHHasa K 0e3pasMepHOMY BHAY, BXOAHT B UHCIEHHEIe BHIpa-
JKEHAA (bnanqec}mx 3aKOHOB.

B a70il TeopHu cKaIApHOE IIOJe TPHHANUNHAANLEO IO3BOJIACT
ONACHBATH POTATHBHCTCKAE H3MEHEOHUA B JPYTHX CKOHCTAHT»,
KpoMe rpaBHTAmEOHHOM, Tak, HampmMep, OTHOIIeHHA MAacC
OPOTOHA M HEATPOHA HWIH 3apAL SIAEKTPOHA MOTYT ObITh (PYHK-
OHAMHA 9TOT0 CKAJAPA.

NurepecHo, 970 omWT JTBemia, KaCAIOIHACA HEIOCPeACT-
BeHHO JHIOL «CIa00ro» IPHANUNA 3KBHBAJEHTHOCTH, TeM He
MeHee CHaO)kaer Hac HeHHOH mEGopManHell H 0 «CHIBHOM»
npuAnEne. ITO BHAHO U3 clegyiomero npumepa. [omycrum,
9T0 Macca HellTpoHa pacTeT IPH IMOIHEMe HA HeKOTODPYIO BHICO-
Ty (OTHOCHTeJBHO MAacC IPOTOHA H AEKTPOHA), TAK UTO BHYT-
PEeHHAA 9HEPTHs COfEpKaINero HeATPOHBL aTOMA PacTeT C BHI-
coToil 0 CPAaBHEHMIO ¢ PHEPTHeidl aToMa, He CcofleprHamiero
HeHTpoHOB (aTom Bojopoga). Torma maa Toro, 4T00H DOJHATE
BBEpX Hamle 00orameHHOe HEHTPOHAMHA BeIECTBO, HA eMHHILY
HHEPTHOH Maccsl mOTpefyeTca COBEPHIATH 0oXbIme PaGoTHI,
YeM JIA MONHATHA Bojopoga. OforammeHHoe HeiiTpoHAMH Be-
niecTBo GyeT AMETh AHOMAJBLHO OOJIBIION BeC IJIA CBOell Mmac-
CHI, T, €. CTAHeT MAJATh C AHOMAJILHO GONBIIUM TPABHTAIMOH
HEIM yckopenmem. HaGmiomenume IJreemeM Toro ¢akra, 4To
JeTKAE H TAMKeJbie aTOMBI IAfAl0T ¢ YPESBHYAIHO (AMIRAMHA
IPAaBHTANMOHHBIMA yCKOPEHHUAMH, HAKIAJHBAET BeChMa KeCT-
KUe OrpaHEYeHus] Ha BO3MOIKHYIO IEPEMEeHHOCTh ¢ BHICOTOMH
(and ¢ E3MeHeHHEM CHAJSPHOrO IONA) OTHOIMEHHA MAace
"ejiTpona m npotora [13, 14]. Ecam Takasa iiepeMeHHOCTE H CY-
HIeCTBYeT B IPUPOJe, OHA AOKHa OHITH HEUTOKHO Ciaboil.

Paccyxpenss Takoro poja MOKHO IPONOJIKHTH, B Ha 0C-
HOBAHHH HAIUEr0 IPHHCTOHCKOTO ONHTA, IPOBEJEHHOr0 C BEI-
COKOil CTeIeHbI0 TOYHOCTH, I 3AKII0YAN0, UTO TONLKO IPaBHTA-
NHOHHAA (IOCTOAHHAMY H «KOHCTAHTA» cIaboro B3amMmopencT-
BHAA MOIVH OBl CyINeCTBEHHO 3aBHCETh OT CKAJAPHOTO IOJA.
B umcio shdexton, KOoTOpHE yiKe MOTYT OBITH HCKIIGUEHE,
BXOJAT HEPeMEHHOCTh 3apAfia SIEKTPOHA ¥ KOHCTAHTHL CHIIb-
HOT0 B3aBmMojieficTBHA. .

I9TH pacCy/KJeHHS B COOTBEeTCTBYIONIE® BEIBOJLI HACTOMHKO
BaJKHEBL, 9T0 A yHe0 HM HeMHOro Goiaboie BHAMAHHA., 37ech



34 1. Onwir 3rsewa u épasurayus

I0Je3HO PacCMOTPeTh «MEICAeHHBIH 9KCIEPHMEHT», 6a3hpyi0-
MUACA HA TPeX KIITEBEIX IPefiloIoKeHHaX:

" 1) WueprHas Macca Tela HPONOPHHOHANbHA IOXHOMY
cofiepiKaHMI0 B HEM OHEPruH (sﬁameﬁmoe COOTHOIIGHAE
E=Mc?. 910 camag cyTh 9aCTHOl TeOpUH OTHOCHTEJIbHOCTH
JitnmreiiHa, BCeCTOPOHHe NOATBEPHKAAEMON MHOMKECTBOM Ja-

| 3eprano

X

Amom —— o
. Q 5

Pomon

Pesepsyap
IHEOZUU

Puc. 11. «MucienHbId» 3KCIEepEMEHT, OOBACHAOMHUE TPHIEHE Tpa-
BMTAI[HOHHOTO KpacHOTO cMelmeHHMsA. «MeICieHHas» ycTaHOBKAa 3TOTO
’Ke THMIIa HCHONb30BaHA HJjiA aHANE3A CBASH MEKAY OUNBITOM OTBEmIA
o «CHIBHbIM» OPUHIUIOM JKBWBAJICHTHOCTH.

G0pATOPHLIX ONMEITOB, 0COGEEHO C HCIOIB30BAHHEM 3IEMEHTAD-
HEIX YaCTHN, BEICOKMX SHeprui.

2) Tsxensie m JerkHe aTOMH IAJAIOT C OfMHAKOBHIM Ipa-
" BATAUMOHHRIM YCKOPeHHeM (OHBIT JTBemia). _

3) B cratmueckoM IPaBHTANHOHHOM HOJe SHEPTHS 3aMK-
HYTHIX CHCTEM COXPAHSAETCH.

Jlaa 3TOrO  «MBICJIEHHOTO» SKCIEPUMEHTA nona;(o6n'rcﬁ
(MBICIeHHBIAY HpuGOp, H300pasKeHHsL Ha puc. 11.

TlpegcTaruM cefe Taky0 NOCAEGNOBATENBHOCTL COOHITHH:
a) ¢oToH, MCHYIIEHHK H3 pe3epByapa SHEPIHH, NMEPEBOJHT
aTOM HW3 OCHOBHOTO B BO30y:K/eHHOe COCTOsHMe; 6) depmas
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SHEPTHI0 H3 TOTO JKe PesepByapa, Mh IOTHAMAaeM BBEPX BO3-
GyKIeHHBI aToM; B) BO30Y:/ISHHEIA aTOM H3Iydaer (HOTOH,

KOTOPHIH MOTJIOMAeTCs pesepByapoM SHEPIHH, H aTOM BO3Bpa-

mAaeTcss B ¢BOE OCHOBHO® COCTOAHHe; T') HAKOHeIl, aTOM ONy-

CKAIOT BHA3 B HCXOJHOE [OIOKeHHe,

Wrax, aToOM BHOBb HAXOJATCA B CBOEM OCHOBHOM YHEPreTH-
9eCKOM COCTOSHHH, a BCA DHEPrHA HA KaKJOM dTalle 3aMMCT-
BOBAJACH M3 pesepByapa SHepru@m H Bo3Bpamajach B HEro.
Ecam morpeGoBaTh COXpaHeHHS SHEPIHH, TO IOJHOe H3MeHe-
HEEe SHePIHH pesepByapa HODKHO ObiTh paBHO Hymo. OgHaxo
Bo3GY)K/leHHe aTOMa IOBBICHIO ero HSHEPIuio, a 3HAYAT, €ro
maccy u Bec. llosToMy mis Toro, 9T00H HONHATL BO3OYH/IeH-
HEIf aToM, moTpefyercsa Golbile SHePTUH, YeM ¢ BEDHETCA B
pesepeyap, KOrja M OOYCTHM aTOM, BepHYBIIHiicA B OCHOB-
Hoe cocrosmme. UTo0H 9HEPTHAA COXpaHAIACH, HEOOXOXHEMO,
4T00HK BO3BpAIAINUicS B pesepsyap $oToH ObLI Gomee ro-
ay6niM (Héc Gosnbme 9Heprum), YeM QOTOH, BIATHIL M3 pesep-
Byapa. 3To OpeBLIICHAe YHEPrUA NI Bo3ppamamomeroca ¢o-
TOHA JO/KHO OBITH PABHO 9HEPrHH, HOTpeGOBaBIIedcsa AN
DOHATAA MACCH, COOTBeTCTBYIONIEH SHEePran mepBoro oroHa.

Taroe rony6oe cMemenne (MmA KpacHOe CMeN[eHHe HJA
doToHa, HCOYIEHHOT0 BHA3Y, NO CPaBHeHHIO ¢ (OTOHOM, HC-
OyIeHHBM BBepXy) OBIIO DpeAcKasaHo JAHIMTEHHEOM C caMo-
ro Hagaxa. Habaofenne ero B cCHeKTPaIbHEIX TAHASX COTHEU-
HOTO H3TyYeHAA AMEeT yKe AIAHHYI H 3aNyTaHHYI HCTO-
puo. TexmmueckHme TPYAHOCTA OBUIA UPEONOJiCHH IHWIIH B
ToCIeiEAe TOAE, B ¢ TOYHOCTEIO DY 6LII0 00HAPYKEHO OME-
maemoe kpacHoe cmemente [15]. Kpacnoe cmemienne 6510 06-
Hapy#eHO Tak:ke (W c elne 0oJbmie TOYHOCTEIO) B 1aGopaTop-
HBIX YCIOBHAX IpH Hcmoabsoranmd sPdexra Meccbayspa mua
ramma-rydei [16].

Kax ke cBA3aH Hall «MEICJCHHEIAY SKCIEPAMEHT C «CHIb-
HEIM» OpEHEIEnOM 3kxBuBaneHtHocTH [1]? Hemamemnocts wmc-
JIeHHOTO BHIPAJKEHHA 3aKOHOB (PM3UKA TPeOyeT IMOCTOAHCTBA
pHepram Bo36y:KnemHs aroma. Ilpencrasmm cefe, 9T0 BepHO
ob6paTHOE, & HMEHHO, UTO SHEDPIuA Bo30Y:KIeHUH aTOMa pacrer
¢ BEICOTOM, B CHIY Uero BOSBPAINAIOIMitca B pesepByap doron
AomEeH o0majaTh eme Gombimeil sHepruedl, Tak kKax 9Hepras
HAOIDKHA COXPAHATHCA, TAKOMY POCTY SHepram OTOHA, H3IY-
9eHHOMY BBEDXY, [JOIKHO COOTBETCTEOBATHL YBeNHYEHHE DHEp-
rod, Tpefylomeiica AU HORHATHS BO3OYKNCHHOTO aTOMa,
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HPBIIHOJIODKEM 9TO BeC Fo aTOMa B OCHOBHOM BHepI‘eTE‘IeCKOM
COCTOAHHHM OIpenejigeTca ero ‘Maccoit Mo.

Fo= Mg = Eg/c?, )
rie My u E; — umeprHaa Macca M HOJHAA DHEPrHA aTOMa, a

€ 1 ¢ — yCKOpeHHe CHILl TAKeCTH W CKOPOCTH CBOTA,
Bec Boa0ysgeHdsa aToMa paBeH

Eg dE, & | d(AE)
F= =% 4 =% = (E,+ AE) —= 2)

rne E; — monmas sHeprug aroMa B BO30YIeHHOM COCTOSHHA,
AE=FE, — Eo— oHepras Bo3Gy:KueHAa aToMa, a IocleiHee
ciaraeMoe B ypapHeHHH (2) ONECHIBaeT M3MeHeHHe 9TOM DHEp-
THH ¢ BHICOTOX k. DT0 mociegHee cjaraeMoe W ecTh TOT aHO-
‘MAIBHEIAL Bec, KOTODHIH CBf3aH ¢ M3MeHEHHWEM HSHEPrad BO3-
Oy»xjeBNa aTOMa NPE H3MEHeHWH BHICOTHL JTOMY aHOMAIbHO-
MYy BeCy COOTBeTCTBYeT aHOMAaJIbHOE TDAaBHTANMOHHOE YCKOpe-
HEue [1, 14]

= L (3)

HeaaprcrMo 0T OpAYEHEI H3MEHEHHe IOMHOR BHYTPEHHEH
SHEPrud aToMa C BHICOTOH IPHBORHUT K aHOMANBHOMY Becy, a
SHAYHAT, A K aHOMAJIBLHOMY YCKOPGHHIO COTJIACHO YPaBHEHHIO
(3). Ilpmammasn, 9T0 NPUECTOHCKHA BapMAaHT ONEITA JTBEmIA
maer omeHRy |0g/g]<2-10~!, sakmiouaem, uTo
d’El Elg

o <2-10™1 o 4)

Paccy:genns Takoro pojia MOKHO PacHPOCTPAHHTDH HA Pas-
HOOOpasHEIe CIydad. JlomycTaM, HaIpEMep, 9T0 KBAPAT die-
MEHTapHOTO 3apAfa e’ ABIAeTCH cbymumen rPaBATANHOHHOTO
CKAJIADHOTO IONA CKAAAPHO-TEH3ODHOM TeopHH TATOTEHHA.
(Crporo roBops, Takas DOCTAHOBKA BOIPOCA HETOYHA. JIeMeH-
TApHBIA 3apay — 5T0 (H3HUECKAs HOCTOAHHAS, BhIpPAKAEMAas
9YHCIOM, KOTOPOMY IpHIAcana (usddecKaa pasmepHoCcTsh, Un-
CI0 DTO MOMKeT KAaK YTONHO MeHAThCA, ecanm Bopo cramap-
TOB HAUYHET MEHATH eJMHHAINL H3MEPEHHs, I TOJbKO Gespasmep-
HBEIe YMCla He CTPAfgaloT 9THM mopokoM, TaKAM YHCIOM ABJIA-
eTCs HOCTOAHHAA TOHKO CTPYKTYDH e2/hc =~ 1/137. Ecam cum-
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TaTh, UTO mOCTOosHHaa IlnaEKa B W CcKOpOCT: CBeTa ¢ HO
onpefelleHAIO MOCTOAHHEL, T. e, CACTEMA e{HHAN, H3MepPeHHs BEI-
Opana Tak, yToOK OHH HE MEHAIUCH, TO IOCTOSHCTBO Gespas-
MEpHO#l KOHCTAHTHI TOHKOH CTPYKTYDH OyZeT SKBHBaleHTHO
DOCTOAHCTRY 9JAEMEHTADHOTO 3apaja — 3apAfa JIeKTPOHA.
VMenHo B 5TOM CMEICIe A H TOBOPIO O IOCTOSHCTBE 3apsafa.)
9Heprasa, cofepKamasca B 9JeKTPHIECKOM HOJe BOKPYT aTOM-
HOTO Afpa, OpONOPNHEOHAJNbHA KBafpaTy 3apsaja Anpa. Takoit
dNEKTPOCTATHICCKAA BKJIAX B WOJHYI0 SHePrHi0 aToMa Hempo-
DOPNHEOHAJIBHO BEJIUK [IA aTOMOB ¢ GONBIIAM 3apAgoM sAjep.
Kakx mokaseiBaloT RalbHOMIINe PacCyKAeHHA, M3 IPAHCTOH-
CKOTO BapHAHTa OIBITa JTBeIIa CJEHYyeT, 9TO MOJKHO JOIYCTATh
UMb OYeHb MAJK® U3MEHEHHs HIeMeHTAPDHOTO 3apsafa C BHI-
COTOi#l, B B pasyMHOH TeopHH MOKHO IPHHATH, YTO 3aMOTHRIO
H3MeHeHHUA 3apAfa KaK B OPOCTPAHCTBe, TaK H BO BpeMeHH:
HCKIIOYEeHH,

CrangpHoe moie @ B CKAIAPHO-TeH30PHOH TeOpHH TATOTE-
mus [6] saBECAT OT PacCTOSHAA [0 MACCHBHOTO Tejia, IPEIEM
€ro OTHOCHTEJILHHHK PoCT, 00yCIOBICHHE TPACYTCTRAEM 3TO0-
IO Tela, paBeH

o - GM
@  (o+2)Re ®)

rge M — Macca Teima, R — paccrosnme or Hero, a o — Gea-
pasmepHasA IOCTOAHHAA, OPHGIMSHTEIbHO PaBHas 5.

OeKTPOCTATHIECKAA JHEPIHA ATOMA 3070TA COCTABIAOT
4-10-3 ero monmoii SHEPTHEA, TOTNA KaK JIA ANIOMAHHA 3TO OT-
HomeHne pasro Beero ammb 4+10~4, IlosroMy aus somora amo-
MaJpHOE TPABATAIAOHHOE YCKOPeHHEe RXOMKHO OHTh 6ojbiie.
W3 ypaBmenna (3) HajijeM Dpa3HOCTh TaKHX YCKODeHHH
(08=gau— ga1):

2 de’
5 =3,6 - 10-3(2) = : (6)
Wz nepasencrBa (4) cuemyer
Aded | 2.0 g | -
e® | dh 3,6-10"3 2
de?
Y q)d?’ ?E<55 10"7- ()]

4517
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Ypaseenue (5) jpaet i
1 d GM
: . @

¢ dR (o +2JRP (o t+2) e
OTKyAa mpH yuete (8) m1a @=>5 molysnm

¢ de?
<5510 (e £ 2) =4 1078, (10)
e $4

Heparenrcreo (10) mokaskBaer, uTo d7eMEHTADHHI 3apsaf
He MOJKeT CYIMecTBeHHO 3aBHCEeTh OT CKAJIAPHOTO IOJA CKAIAD-
HO-TEH30PHOH TeOPHH TATOTEHUA NDH COPABeIMBOCTA IPHHSA-
THIX HaMd npegnoio:kenmit, Orpanmyennsn, HaKIaLIBaeMEIe
mepaseHcTBOM (10), mOmycKalOT ero M3MeHEeHHSA JHMING B MHJI-
JIFOH pas MeHbIIe, YeM ObLIO OH eCTeCTBEHHO OKHIATH IPH Ha-
AAYAW CBSA3H 3apAfia 9IeKTPOHA CO CKANAPHEM moiaeM., M
OPAXOREM K BEIBOAY, UTO 9jIeMeHTAPHEIA 3apAfd, mO Beeil Be-
POSITHOCTH, He B3aBHCHT OT CKaJgpHOTO TPABHTAI[HOHHOTO
oI,

Ha oceoannm HeparerctBa (10) MoKHO Taxie YCTAHOBATD
HECTKHO OTPAaHMYOHAA I BO3MO/KHOM NePeMeHHOCTH 2IeMeH-
TapHOTO 3apsAfa e co BpeMeHeM. B ckanapHO-TeH30pHOA Teopuu
TATOTEHHA CKAJNADHOE HOJNe MEJJIEHHO PACTeT CO BpeMeHeM
[6]. Mas Beemenmoit, XxapakTepusyemoil IIIOCKAM B KOCMOJIOTH-
9eCKHX MacmTafaX OPOCTPAHCTBOM H OecHpefelbHO PACHIHps-
10Imeica ¢ DOCTOAHHSIM U HEIPEPHBHHM 3aMeIeHAeM CKOPO-
CTH DACIIHPEHHs, OTHOCHTEILHBIA POCT CKAJAPHOLO IOJA
BHIPaJKaeTca Kak

1 d .2
P (11)

o dt  (Bot4&r’

rie T — Bospact Beemenpoft. (O6b19HO mOJaramoT, YTO MPOCT-
paHcTBO Beenennoi He oTinyaeTcda PajUKaIbHO OT MIOCKOIO.)
Ilepemuosxaa nepaBencteo (10) m ypapmenme (11) m mpmmm-
mag T'=7-10° aer, momyunm

1 de*| 1,1-10% o2
e dif T 30 -} 4
Takas CKOPOCTh H3MeHEHWA HpeHeOPeKAMO MaJa.

AHajns Bompoca O TOCTOAHCTBE 3apAfa BIAEKTPOHA, OCHO-
BHIBAIOIANCA HA ONBITEe JTBEINA, IPABOJAUT K Oojiee TOYHEIM

= 10719 jer-1, (12)
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pesyabTaTaM, 9eM MeHee KOCBeHHBIe PACCY:K[eHHsA, HapuMep,
paccMaTPHBAIOHIHE pannoaxmnnmn pacmaj; B IpOmJIkie Bpeme-
Ha [17]. :

Wrar, mpoBeXeHHEI aHANN3, HCXOAAMMAA H3 OTPHIATENb-
HOr0 pe3yiIbTaTa ONKTa OTBeIIa ¥ Hajie;KHO IPOBEPEHHEIX
IPHHENOUNOB SKBHBANCHTHOCTA MACCH H JHEPrHH H 3aKOHa CO-
XpaHeHAA 9HEPTHH, NO3BOASET 3aK/IIOYATH, UTO eCIH DIEeMeH-
TapHELA 3apAJ B MeHAETCA OT TOYKHE K TOYKe B IPOCTPAHCTBE,
To oueHs Maxo. Takas mepemennocTh (ecam OH oHa cymecT-
BOBajla) o6BpACHANACH OB CBA3BI0 CO CKAMSPHHIM IOJeM, aHa-
AOTHYHHM CKAJIAPHOMY rpaBETaNHOHHOMY Homio. OnHAKO COOT-
HOIIeHAe MeRAy H3MEHeHHAMW 9TOr0 HOISA BO BPeMeHH H B
UpocTpaHCTBe HAKIAHHBA®T OTpaHMYeHWs H& BOSMOMKHYIO Ile-
PeMeHHOCTh 3apAfa BIeKTpoHa W BO Bpemenu. B ofomx ciy-
YaAX MePeMeHHOCTh Operefpe/KAMO Majla, H HY;KHO IPH3HATH
HONpPaBOHOf0o6HO# XOTh CKONBKO-HAOYAH CYI[ECTBEHEYIO Ile-
PeMeHHOCTH Bapsafa SIeKTPOHA KaK BO BPeMeHH, TaKk X B HPO-
CTPaHCTBe. ‘

C noMomE0 aHAZOTHYHEIX PACCYKACHHEHA HCKII0YaeTCH BO3-
MOKHOCTh M3MeHeHHsA PaAfa APYrEx OGe3apa3mepHBX (H3mue-
CKEX IOCTOSHHKIX, TAKAX, KAK OTHOINEeHHS MacC 3JeMEeHTaPHbIX
YacTAN H KOHCTaHTa CHJILHOTO B3aMMOJNEHCTBRA, OTBETCTBEH-
Hasg 33 YCTOHYABOCTEL aTOMHOro sjpa. Kak BHAHO, CHIbHBLMA
OPAHONMI SKBABAJCHTHOCTH B SHAYATENHHON cCTemeHH moOf-
TBepKAaeTeA onbiToM JrBema. OHAKO 0CTAKTCA HEHOATBEPIK-
JCHHEIMH JBa Ba;KHEIX 9JIeMeHTa DTOTO NPHHIMIA — IOCTOSH-
CTBO KOHCTAHTHL CJIa00TO B3aMMO/IeACTBHA M HMOCTOSHCTBO rpa-
BHTANMOHHOW mocTogHmEOM. Ml mocBATHM KoHeL[ CerofHAII-
Helt Gecefltl 9TOMY IOCIeNHEMY BOLpPOCY.

Ilaa obsrasoro mabopatopuoro cpepauecKoro rpysa OTHO-
eHge TPAaBATAOUOHHON X IIIl})JIHOﬁ S9Hepruit paBHO

~ -B‘l
- Fa =0 (13)
T, e. npeneﬁpemnmo majyo. Ioatomy BOIPOC 0 nepemeﬁnocm
«mocTogHHOA» TPAaBWTANMOHHOTO B3aMMOMEHACTBEA B IPOCT-
PaHCTBe He MOKeT OHITH pellled 00BYHEIM Ta6opaTOPHEIM OIbI-
ToM Oreema. Ho Takas mepeMeHHOCTh — INIaBHOE CIIeCTBHE
CKAJISIPHO-TEH30PHON TEOPHH TATOTEHHA,

Yro MOKHO TaKiKe CKaszaTh 06 OmbITe DTBEIIA B acTpoHo-
MHYeCKHX, a He JabopaTopHEX MacmTabax? Brulo BEICKa3aHO
npexnonoenre [18], uro Korga-HEGYAB yAacTcs MaMepHTH

4%
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AHOMAJIFIO B IBMKGHAHA NIAHETH IOImTep, CBA3AHHYIO C H3Me-
HeHHeM ee coOCTBEeHHOI rpaBETanuonHON »Heprun. Hopareent
[19] mpeanosxun memonszoBath rpymmy acrepompoB TposHNeEB
77 HaOmoxeHHA aHoMaNwWit B yckopeHmE IOmnmrepa.

ABalormgHEHIM 06pa3oM aHOMAJIbHOE YCKOpeHHe 3eMiH B
vanpapienmn CoMHIA T0KHO OKA3KBATh HeGOIBIIOE BIAAHAE
Ha 24-9aCOBYI0 NEPHONMYHOCTL NPUAABOB B 3emie, KOTOpoe
MOKHO OBITI0 OB M3MEPATH ¢ MOMOMBI0 TYBCTBHTEIHHOrO Tpa-
sEMeTpa. Mauxti rpys B rpasaMerpe majgan 0w ma Coxnne, He
HCIOHITHIBAS TAaKOTO aHOMaJbHOro yckopesus. Takoii addexr
HCCIOJOBAJICA JeT IATH HA3ajl, IPAYEM IPHOLIA K BHIBOLY, 4TO
MaJsle IONPABKE K 24-9acOBOMY NEPHMONY OHIIA ORI IIOJNHO-
CTBI0 33aMaCKHPOBAHE! IPYyIrAMHA HempeAcKasyemuimu sdgerta-
mu. Hoparsenr [19] upemno:mmn menonn3oBaTs B KagecTBe Tela
cparenns JIyny. CoracHo cKaaApHO-TEH3OPHOH TeOpHH, Op-
omra JlyEn momkHA OHITH Clerka CABHHYTA BJOAL IPAMOM
Connne — 3emnsa. CxeAr 10T Maj, HO MOKeT OHITH H3MEpeH
OITHYECKEME MeTOJaMH oupefenenua paccroards [20]. Vrox-
KOBHIfl OTpaKaTedb MOT OH CIYKHTh (HKCHPOBAHHOH TOUKOH
Ha MoBepXHOCTH JIyHEI, a JUIA H3MeDeHHA PACCTOAHAA MOKHO
HCIOJAB30BATH Ja3ePHLe AMIOYIsCH [12].

CorzacHO CKanApPHO-TEH30PHOH TEOPHH TATOTEHHS, AHOMA-
AAA TPaBHTANMOHHOTO YCKOPOHWsA, BHI3BAHHAS H3MEHCHHEM
COOGCTBEHHOH TI'DAaBHTANMOHHON SHEPTHH, AAeTCH YPABHEHHeM
(3), rme cxenyer otGpocuts unuexc y E. Temeps E ects moa-
HaA coOCTBeHHAA dHEPIEA NPoGHOro Teda, Mz ypasHermii (3)
2 (9) nomyuaem [1, 14]:

8e — .fa_ i@. _!_ de A _‘_I_E_. 14
$=F %% ¢ dR ~ w+tz E dp = ¥

Hoparsenar mopgomen K Tol Ke sajave ¢ JAPyroil CTOPOHEI,
HCXOAA M3 YPaBHeHWil npmxKenns [22)].

B ckamapro-TeH30pHOH TeopHH rpasmannonnaﬁ IOCTOSH-
Had H3MeHAeTCA 06PaTHO IPONOPIUOHAILHO CKalApy @. Torna
A1 acTPOHOMHYECKOro 00'BeKTa, IPABATANEOHHEIM CIKATHOM
KOTOPOro MOKHO IpeHeGpedsb, OTHOCATEILHAA AHOMAJIHA Tpa-
BHTATHOHHOTO YCKOPOHHSA COCTABIAET

2 1 fﬁ_, (15)
g o+2 E
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3nech Ey — rpaBuTanuoHHas 9HePrus o6beKTa (OTPHIATENb-
Hasa). J{as 3emiam oTHOCHTeNbHOE H3MEHEHHe pafgHyca COOT-
setcTByer npnMepro 1/10 ormocurensHoro mamenenns ¢. Ilo-

BTOMY

3 9 E
de 09 Zg (16)
£ o4+2 E

IIna o6nexra tana ComHna, paBHOBeCHe KOTOPOTO IOAAEDIKH-

BaeTCA JIABJIeHAeM PACKAJIEHHOro rasa M3HYTpH, moiaHas (mo-

JA0;KETeNbHAR) DHEPrHA CBASH PABHA IOJIOBAHe aGCOMIOTHOMH

BEIMYAHEL OTPHNATEIbHOH TPABHTANMOEHOH PHOPIHH, TaK UTO
3 z__(ﬁ_ .E;‘g. . (17)
g o-+2 E

B ofonx ciryuasgx aHOMAJHAA OTpHANATENbHA, T. €, PaBHTAIH-

OHHOE YCKOPEHH® CHHIKAeTCH.

Haxos e raaBublii BeBoj? MceTopus, yxomamasa KOPHAME
B [[PEBHOCTH H HNPOROIGKAIONIAACSA B HAOle BPeMA, NOLKHA CO-
mep;KaTth KaKyio-To ECTHHY, HO A He ofHapy:xm1 ee! Boamom-
HO, OHA COCTOHT B TOM, UTO YIMBHTEIHHO MPOCTOH OIBIT, PO~
BeJeHHLIN C ,IIbCTaTO‘IHOE TOYHOCTBIO, MOKET [aTh BayKHEIE
pesyabrarel. Moser O0BiTh, 38 DPOCTHIMA HAGTIOAEHAAMA
cKpEBaoTCA TiIybokme BeBOAnl. HakoHen, mo;keT OBITH, 4TO
PusAKY clXexyeT OHITH KEP3KEM, H eCHH OORMHEIN J1a60pa'rop-
HELil IpAGOP CIMOIKOM. MaJ, YTOGH BHIABATH Ciaabeii s¢dexr,
HY/KHO HOKMHYTbH JabopaTopHio M B3ATHL B KadecTse MpHGOpa
3emio, Coaneunyo cuctemy, ajaxtuky mam Beww Bceren-
HYIO.

Mu oTMeTHIH, UTO H3MEDEeHHe CWJI TPAaBATANUH — Cialed-
miero W3 BCeX MBBECTHRIX B3ammMopeicTBUE — TpeGyer mpmbo-
poB, He yMmemmaommxcs B aaboparopmu. 1lpmHECTOHCKAN Bapm-
aHT ONEITA JTBeINa, B KOTOPOM B KAa4eCTBe HMCTOYHUKA TrPaBH-
ranaoRHoro Hoad 6ruio Baaro CodHbe, MOATBepAEI CIpaBe[-
JABOCTH «ca60oro» TPHHIHMNA SKBHBAJEHTHOCTH B GoJlbIHel
9acTH «cwibHOro» mpuENEna. OFHAKO OCTAETCA HEIOJTBEp:k-
MeHHO# KaK pas Ta YacTh ¢CHABHOTO» IPHHIHIA dKBHBAICHT-
HOCTH, B KOTOPOil COCPe0TOUeHo pPasIname MeKIY oﬁmeﬁ TEo-
pHeil 6THOCHTEIBHOCTH H cnasmpno~'renaopnon TeopHel TAro-
reauA. Tor BapmaAT onkrTa DTBEINa, KOTOPHIA eINe MPeICTOnT
HPOBECTH, B3AB B KauecTBe MPOOHHX HACTHEI 00BEKTH acTpo-
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HOMHYECKHX pPa3MepoB, CMO;KeT BEHSABATH pasjindme, HO 00
9TOM ellle PaHO I'OBOPHTE. :
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II. CIUTIOCHYTOCTD COJIHI{A M TPABUTAIUA

B npepmgymeii nexoum A yiKe NONICPKEBAI, UTO TDABHATA-
OHOHHOe B3amMOJeHcTBHE ABIAETCA HCKIIOUATENHHO CIa0EIM
M JJifl OPOBeACHHUSA ¢ HAM (YHIaMEHTAIBHHX SKCNOPHMEHTOB
TpefyercA MpPEBIEKATh B Ka4eCTBE MCTOUHHKOB IIONA TArOTe-
HAS acTpoHOMAYecKHme 00HeKTH. MH pasobpanm omelr JTBe-
13 — OJJUH M3 TeX UPe3BHYAHO NPeNH3HOHHHX OTPHIATENb-
HLIX 3KCIEPAMEHTOB, KOTOPHE eI B OCHOBY HabmIOZaTelb-
HOro mopTBepAeEAA TeopHn TaroreEda. Cerofgua A mepedny
K JpYyromMy Riaccy HaONMIOJeHHI — K TaK Ha3EIBA6MOA «II0OTO-
JKATEIbHOM IMpoBepKe 00IMeil TeOPAH OTHOCHTEIBHOCTHY. JTHX
HaOTIOeHAR 0Y6Hb HOMHEOTO H TOYHOCTH HX OTHOCHTEJIBHO He-
BeJIAKa, HO OHM ArPal0T 0YeHb BKHYI0 poib. OHA ImO3BOIAIOT
CYLATH O TOM, COpaBefUinea JH 00mMas TeopHsA OTHOCHTEIbLHO-
CTH MIA NPeAmouTeHHe CIAefyeT OTHATh CHAIAPHO-TeH30pHOH

 TeOPHA TArOTEHHS.

Hoxanyit, camoii H3BeCTHOM M3 «IOJOKATEOABHEIX IIPOBE-
POK 00meii TEOPHE OTHOCHTENBHOCTH» ABIAercA ddeKT zpa-
BUTAYUOHHG20 EPACHO20 CMEWEHUS, 0 KOTOPOM MEI [OBOPHIN
Ha mpomuioff MeKmm®, XOTA ¢caM ONBIT M JAeT 3[eCh IOJOKH-
TeJLHEIA DPe3yJabraT, OH, CTPOr0 TOBOPS, He MOKET CIY:KHTh
«NIOJIO;KATENTHHOM IIPOBEPKOH» HMeHHO 00Ieli TeopPHE OTHOCH-
teasHOCTH. [[el0 B TOM, 910 TaKoil e ddexT mpeacKassIBa-
ercs B CKAIAPHO-TeH30PHOH TeopHeil TAroTeHHA, fa H BooGmIe
OH BRIBOLHTCA U3 IPOCTHX coobpakernil, He TPeOyOIIUX IPH-
BIeYeHHS allllapaTa TEOPHH I'PaBHTANAA BO BCEH ero moJIHOTe.

Ceiivac maBecTHO Beero fBa HaGJIOJEHHSA, OPUTOAHLIX YIS
IPOBEPKHA coGCTBERHO 00meli TeOpHA OTHOCHTEIBLHOCTH, H 002
OHH PacCMOTPEHH B OCHOBOmoJaramolieii pabore JiiHmreidina
1o aroit reopnu [1], Ileppriit ux stux aghderToB — OTKIOHEHHE
Iydeil cBeTa FPaBHTANHOHHEIM MOJNEM — BIePBEe HaOMIORAICH
B 1919 r. [2), Tpu roga cnycTa mocile onyGIMKOBAHEA PaGOTHI
ditenrreiina,

Knaccmuecknmit cnoco6 mabmomenns spdexra oOTKIOHEHAS
Jydefl CBETa rPaBHTAIMOHHEIM IIONeM TPeOyer HONHOTO COJ-
HeYHOro 3aTMeHHs. B TeueHHe HECKOTBKAX CeKYEJ (BO BpeMs
(a3l momEOrO 3aTMEHNA) 3aKpHITHIl JlyHo# auck Conana do-
Torpadupyercs Ha (poHE 3Be3NHOr0 HeGa, H IIONOMOHAS ITHX
3Be3f] TIATEILHO M3MEPAIOTCA Ha IPOABICHHOH mIacTHHKe.
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Tak Kak HONHOe 3aTMeHHe OBICTPO KOHYAeTCA M IIOBTODPHEIE
HaONIONeHAS HEBO3MOKHH, BCErfa BEPOSATHH CHCTeMAaTHYe-
cKHe omMuOKA B KOHEYHHX peayiabrarax HabmopeHmsa. K romy
ke JaHHble, NONYYGHHHe IPH IOCIGNHAX COJTHEUHHX 3aTMe-
mEaAx (pme. 12), mmeloT 3HauMTeNBEENL pasGpoc. Ilosromy Tou-
HOCTh H3MEPeHWS OTKIOHEHUA Mydell cBeTa IPaBATATHOHHEIM
TOZeM OPH TONHBIX CONHEYHEIX 3ATMEHESAX, BEJEMO, He NIpe-
seimaer 20%:.

Hepasuo Obi1o IIpefiosXeHO HECKOJLKO HOBLIX METOJOE,
KOTOPEIe, KAK MOKHO HafedThCA, HAMHOTO YIYVUNIAT IOJ0Ke-

—t— : ] 1952
— 1947
¥ 4 1936
b — 1929
——
s 1922
| mer— e

I r———

1919
Lomeen ane 1
—t
T + T T T
L0 2,0 30"

1,75

Purc. 12. OTKnoHeHEe xydeill CBeTa TPABHTANMMOHHHIM NojeM. DJitH-
mTeHH HpeACcKasHBaJ, YTO JYIH CBOTA, IPOXONAIIEE HEDOCPEJCTBEHHO
Yy KpaA COJHOYHOIO JUCKA, JODKHH OTKAOHATHCA Ha 1,757, IlpmBenen-
HEI® 3/lech [AHHBC HONYYCHH IPH aHATH3e @o'mrpadmn DONHHIX COM-
HEYHHIX 3aTMEHMI.

mme. Iepseiit m3 Bux paspaGoran IMammpo [3] m ocHOBam Ha
odeKre 3amasgRIBAHAA DICGKTPOMATHATHOR BONHEL H3-32 ee
OTKJIOHEHHS, UTO 1I03BOJAET KOCBEHHO M3MEPATH BEINIAHY
nocaefHero. HaGmonerns npoBoAATCA NPH STOM € IMOMOIIBIO
PajaoNoKaTopa, HockIaomero caraansl Kk Bemepe m Mepry-
PHIO, KOT/ia Te HaXofATcd woduTH 3a gackoM Coarma. Habmona-
eTCA 3aflePKKa CUrHaJa, NPOMIeRmIero BOIM3H MOBEPXHOCTH
Conmama, Mu pacmonaraem mOKa TONBKO MPegBapHTEIbHBIMA
pesyabTaTaMH, HO H OHH YK€ CYINeCTBeHHO Jyume, YeM KiIac-
cHdecKre HaGII0AeHA. -

B apyrom mmoroofemaniieM sKcnepAMEHTe HCIONb3YeTCs
MeTOJi, paspaboTaHEBA XmIIoM, B HeM ¢ noMOIMEI0 clermn-
aNLHOr0 HHCTPYMeHT2 HaOMIOJATCA 3Be3Nsl BOJH3H JHCKA
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-Coanrma, Korga HeT HAKaKoro sarMenns. MHCTpyMeHT eme He
BIONTHE TOTOB, HO MOKHO HAJeATHCA, YTO OH IO3BONHT TPOBO-
IETH PeryispHLie U HelpepHBHEE HalmopeHHA, pasobpaTbesa
B TPYAHOCTAX, CBA3AHHEIX ¢ CACTEMATHICCKAME OMEOKAMH, A
YCTPaHATH HX.

Bosmoxer eme ogma mopxon. O 0cHOBaH Ha ACHOIb30Ba-
HEE pagmomaTepdepomerpa ¢ Gonbmioit Gasoll A H3MepeHHS
MOJI0KEHASA KOCMAYSCKAX HCTOYHAKOB PaHOHIYICHANA, KOraa
Conane npoxonur B6mm3m mux (3]. Kar aT0 HE ynmsmTeanHO,
A3MepeHAs B AHANa30He BoxH, KoTopse B 104—10° pas punm-
HEE BOIH OITHYECKOro H3XyYeHANA, AA0T GOIbIIce Pas3penieHue
Z TOYHEE OmPefIeIAI0T YIAOBHE NOIOKEEHS 00'bOKTOB, IeM
H3MEPEeHHA B ONTHYECKOM JHAIA30HE.

Cormacuo CRaIspHO-TeH30PHOR TEOPHHA TArOTeHHA [4], oskn-
JaeMas BeNWUWHA OTKJIOHEHHA JIyda cocraBager (1—s) X
X (smauenme ditmmreitna), rme s=1/(2¢9+4) npemcrarmser
c000ii OTHOCHTENHHHIA BRIAJ CKAIAPHOTO B3amMOJeHCTBHA B
Bec Teaa (5], Ecam npuaaTs ©=>5 B cooTBeTCTBHA C 06CyKIae~
 Moit HmKe Habmopnaemoli cremensio cxxarua Connma, To mpep-
CKasEBaeMoe OTKIOHeHHe cocTasut 93%. siiEmTeiHOBCKOTO
3HAYECHHS.

OTRiIOHEHHE TyUeil cBeTA TPABHTAITAOHHLIM ITOIEM — BaK-
HEI# IPaBETAMUOHHEIH 5(peRT, MOSBONAOIIMA CoeIATh BEIGOD
MesKIy oGHgHON 06mell Teopmel OTHOCHTEILHOCTH M CHAJIAD-
HO-TGH30PHOH TeopHeil TArOTeHHS, XOTA ceiuac mpobremMa Ta-
KOTo0 BHIGOpa ANA Hac He riapHad. J[pyrag — m HocluenHfs —
«IONO;KUTENbHAS MPOBEPKa», MIPOBONHABIIAACA [0 HACTOAIMIErO
BpPeMEHH, He eCTh, COGCTBEHHO TOBOPA, IIPeAcKasaHme JWHII-
Te#iHA, XOTA OH M OHUI IEePBEIM, KTO HaJ Hpasomnofo6Hoe 06b-
SICHeHHe cooTseTcTBylomeMy ddpderry. Eme ¢ mauama XIX =.
OHIA M3BECTHE PACXOMKACHAA MEKAY MeACTBATOILHEIM BH-
JReHAeM miaHerH MepRypHmil M TeopeTMYeCKH BEIYMCICOHHEIM
COINIaCHO HBIOTOHOBCKO TeopHH TATOTeHHA. JTOT BPdeKT
mpeacrasiger oGO FOUOTHATONBLHOE CMeEINeHHe IePHrellus
op6ursr Mepxypus Ha 43” B cTonerme [6], m ero npmamnsr yon-
IeHHO HcKanm B upomioM seke (pmc. 13). Co spemer Hreworo-
Ha OBLIO M3BECTHO, UTO INIAHETH AOKHH [ABATATHCH 110 IIPH-
OnmsmTensHO smamnTAYecKuM opGHTtam Bokpyr ComHma, mpm-
4eM BCAGACTBHe HX TPAaBHTANHOHHLIX B3aHMOJEHCTBHEA ¢
APYTUME INIAHETaMA GOIBINAA OCh DILIUNCA AOMKHA MEIICHHO
UOBOPAYUBATHCA B HAMPABICHHA ABI/KCHHA INIaHeTH. DBim-
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sxaitman ¥ ComEOy TouKa OpOHTH HAa3HBAETCA MEpPHreIdmeM, H
TaKo#d MOBOPOT GONBINOH OCH OOBLIYHO HA3HBAKT cMeM[eHHeM
nepureIns. )

B cnyuae Mepkypus amimnc ero opGHTH IOBOPAYEBACTCS
Ha 278" B cromerme M3-3a IPaBHTANMOHHOIO IPHTHKEOHHA
TONBKO €O CTOPOEE! BeHeprl; nomo6HbIM e 06pasoM rpasATa-
nuoHHOoe B3amMopeiicTeme Meprypma ¢ 3emuelr pobasaser K
cMemennio nepurenus Meprypnsa eme oxono 90° B cromerme.

Obwas rmeopus
om'ﬂo_cum. 4%,0"

Berepa 277,9;’ E,

fonumep 133,67 & fleuenus nepuzenus:

demna 900" S Bioa® meo

l-‘/ZmypH ZZg: S e AN e
apc ~

Mepryputilsd i tas | 43,0
5¢)

- 3emnsa 38

Puec. 13. Cmemenue mepmtenna opGuti Mepkypma. CiaeBa JaHBI Be-
JEYIEBE BKJIAKOB B 3TOT 3(@eKT, EMenIInX pasHoe IPOHCXOKICHHAE.
Ilonroe ABEKeHHE HePHETeNMA opOuThl Meprypma cocraBamer ~ 5600”
3a 100 der;, W3 HEX ~ 5026”7 AMEIOT TeOMOTPUIECKOe IPOMCXOKICHHE,
a ~ 575" — g@EAMBYeCKOe.

Honmrtit xe afpferr cMemennsa nepurenns MeprypHus ms-3a
rPaBHTAI[HOHHOT0  B3amMofeiicTBEA Mepkypua co BceMnm
OCTAJbHEIMA IIaHETAMH COCTaBjsger mpmGamsmTensHo 5307/ B
cronerze, T. e. oH Gonee dem B 10 pas mpesHmaer METEPECYIO-
mui Bac 3Q(PEeKT TEOPHHE OTHOCHTEILHOCTH. JTOT PENATHBACT-
crmil apdeRT OUeHP MaJI 0 CPaBHEHHIO C BIHAHHEM IIaHET-
HEIX BO3MYII€HHHA, KOTOPEE PACCYMTAHEI ¢ TAKOA BEICOKOH TOU-
HOCTBIO, 4 CaMH HafIIOfilcHAA IPOBeAeHH TaK NPEIU3AOHHO,
9T0 H3GHTOK B 43’/ B CTONETHe M3BECTEH ¢ XOpome#d TOYHO-
- CTBIO, KOCTHraomel, seposarHo, 17,

B XIX =. GBI0 BOONHE €CTECTBEHHHIM MCKATH APyrHe He-
OecHEle Tella — HCTOYHHKH I'DABHTAIIAOHHOLO MONA, KOTOPHe
MoriH 05 BE3BATH M3GHTOYHOE [BHKEHHE HEPAreAsa OPGHTHL.
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B omnoit B3 rEmOTE3, 0O'BACHAIOIIAX 9TO CMeINeHHe, (UTyPHPO-
Bajla HOHW3BeCTHAA IMIaHeTa ByaraH, gKOOBI pacioxoKeHHasS
6nmxe & Cosimny, uvem Meprypuii [7]. Ona Bce eme He OTKpH-
T4, ¥ HA 9TO MAJO HAMEMAHL. Paccy/Kaas aHAIOTHIHHIM o0pa-
30M, ACTPOHOMEl NLITAJHCH OGBACHHTL 3(peKT cMeleHHs
IepPUresnsA HefCTBHEM TPAaBHTAIMOHEHIX IIOJEH KOCMAYeCKOH
OBUIM, Ta3a W METeOPHHEIX Tel, HO (e3yclentHo,

B mamum pEm mpeacraBigeTcA PasyMHEIM JHUIIL OHHO H3
o0bsAcHeRNN, npegnarapmuxca 8 XIX B.: B cMemeRnme nepn-
reqms Morda Got BHecTH BKIaA HecdepHueckasa gopma Comxr-
ra. Cumoceyrocts ColHEma Bhi3Bata OH ACKaKeHHE €ro rpa-
BATALHOHHOIO I10JIfI, 9TO B CBOI0 OU€PeAb 00YCIOBHIO OB cMe-
menne nepurexms mnaHersi. Xora B XIX B, peur m mmta o
TAKOH BO3MOKHOCTH, MK 3HaeM Teneph, 9T0 Bech dddexrr (mo-
Bopor Ha 43"/ B cronerne) o6BACHATL TAKAM 06pPa3oM HEIb3A.

Hecgepruarocrs ConHma ckasagach OH He TOALKO HA me-
purennu opburel Meprypma — mpe:xpe Bcero, oHa IpHBENa
6 K Me[IeHHOMY yMEHLINCHHI e¢ HAKIOHOHHS, H 3TOT 3(-
¢dert 61 61 gocrarouro Benmk (2,37 B croserme), ecadm O
BCe CMeIeHMe mepurenns, T. . 43” B cromerne, 00BACHAIOCH
mecepaurocTEI0 COMTHIA,

CornacHo 06IIe#l TeOpPHA OTHOCHTEIBLHOCTH, Bce HaGImoma-
eMoe JIOIOJHUTEeNbHOEe CMeIeHAe meparennsa Meprypasa mpen-
CTaBIACT CO00{l IPOSABICENE PEIATHBHECTCKOTO »deKTa, Torxa
KaK, COTIAacHO CKalApPHO-TeH30PHOH TEOPHH TACOTEHHS, CJe-
RoBaJI0 6B o3KmAATH [4] MeHBIMErO pensTmBHECTCKOrO ddderTa,
a MMEeHHO:

4 . .
(1 oy s) X (sHavenme Jimmreiina) = 0,91 X
X (sHadenme Oifmmreiina) = 39” B cromerme,

ecIn npuHATE W=J>. Jlo Toro, Kak ypaloch OGHADYRHTHL
cumocEyTocTs ConHma myTeM HaOMOfeHHH, CyIecTBOBAIH
JAML TPy6Lie METONHI OMEHKA BeIAYAHL (0, JABABIINE ee 3Ha-
YeHAS B MATEpBade MerAy 4 m 8 [8].

Ecam cranApHO-TeH30pHAST TEOPHS TACOTCHHSA CIPaBEJJIH-
Ba, TPHAETCA NMPHU3HATH, YTO YACTh ACIONHHTEILHOTO CMeIme-
EHa nepurenmsi Meprypma — Bosmokuo, 27—4 B crode-
THEe — ecTh CJIE[CTBHE HEPEIATABACTCKOro adderta — oOurd-
HOe HBIOTOHOBCKOE BO3Mym{eHHe opb6mTel. MH DoKaKeMm
HPaBRONONOGHOCTE TOTO, UTO IPAYAHOH TAKHX BO3MYM[eHHI
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(maromux okoio 4” B cromerme) sBlsgeTcs HecHePHIHOCTH
Comama. 9tor 3PdeKT cMemeHAA MEPHreNnsa AOKeH TOrga
COIPOBOKIATHCS YMEHBIICHNOM HaKJOHCHHS OpOHTH MepKy-
pus co cropoctsio 0,21” B cromernme [9]. CpaBrEnTe 31O 3HAUE-
HOe ¢ COOTBeTCTBYWOmeH Habmopaemoir sermumaoit 0,127+
+0,16" B cronerme [11]. .
Ceromas M 3aitmemca Comanem. Cdepnuro J7 0HO, a eCIH
HeT, To HacKoabpKo? Ecam sEyrpm ConEna pacupenesnenme Mace

Puec. 14 BpamarensHEIZ MOMEHT, BEHIBEHIBAGMEIH COJHOUHLIM BETPOM.
MomenT, feficTByomuil Ha moBepxHocTs CouHNa, 0GYCAOBIEH WCKPHB-
JIeHAeM MATHHTHHX CHMOBHIX JHMHHAHA.

HechepHUHO, TO B UeM Kpoercd ero mpmumaa? MoskHo am pa-
3YyMHO O0'BACHATE HEKOTOPYI HechepHUHOCTE, GasEpysach Ha
nponcxoxgennn Comama?

V3 coofpasxernii ragpocTaTAUECKOT0 PAaBHOBECHA CIERYeT,
uro CoNHIE — OrPOMHLIA AP PacKaJIeHHHIX ra30B — JOIKHO
OsiTh ApeatbHO ChePHUYECKHEM, €CIH BCe BHYTPEHHHEe HAmps-
/HeHHA B HeM O00yCHOBICHE! JaBleHAEM ra3oB. MarHdTHEHE
NOJIs W 10N CKOPOCTeH, eCTeCTBEHHO, BLIBHIBAIOT HAIpSIKe-
HAfl, cnoco0nkie AcKasnTh gopmy Commma. XoTa H HEBO3MOMK-
HO HMCKIIOUATL BINSAHWSA OYCHD CHILHEIX A ITYGOKO HOTPY/KeH-
HHX MAarHHTHHX HoJxei, meobxopmMbie Auas cospanmg pedop-
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Manue 3HAYCHHS HANPMKEHHOCTH UPeSBHIYANIHO BEJIHKH, H
MOKHO JyMATh, UTO CTONIb CHIBHEIE HONA JO/KHE IPOHHKATH
Ha nosepxHOCcT, ComEma. OgEaKo Mo cKopocreil, BEI3BaHHEIE
OHCTPEIM BpameHHeM rayOornx Heap ColHOa, IpejcTaBsoT-
¢ HaMHOro 0olee npaBAONOZOCHEIM MCTOYHHKOM AedopMm-
pyomax manpsixennit [9].

Brictpoe Bpamennme HpHEBeNo OB K CINIIOIEHAOMY pacupe-
MEIEHHI0 MACCH, KOTOPafd MOYTH HMOJHOCTHIO COCPeROTOYeHA B
obneme ¢ papmycoMm, cocrapugiomuM 70Y% pammyca Coarma.
Ho uero pagm momxHO OnITh Tak, 1To mosepxHOcTh ConHIA
BpamaeTca MefneEHo (ogmE obopoT 3a 27 gHed), a Hempa —
6ricTpo (omumE ofopor 3a 2 xEa)? Ilpm ompeneneHHNIX yCNOBH-
X Me[JICHHOE BpAIIeHAe HOBEPXHOCTH IIpH GHICTPOM Bpamme-
HAW HeJp MOrMO O BH3KBATECA MArHATHHM (TOPMO30MY,
meficTBylOIEM Ha nosepxmoctd. CymecTsoBaHAe TAKOIO Mar- |
HATHOTO TOPMO3a, HpHioKeRHOro K CoMHIy cO CTOPOHH COMI-
HEYHOr0 BETPa, TemepPs NOYTH OOINeNPH3HAHO, XOTS B [HH,
KOrfia 1 MACAJ CBOX0 IEPBYIO 3aMeTKy 0 cimioctayroctn ComrH-
ma [9], nonoxernne 6o HescHEM (pme. 14). Mu ¢ Im6rcom
Pa3BHJE TeOPHIO, COLMACHO KOTOPOH CONHEUHHIA BETED ABIA-
eTcA MCTOYRHKOM MOMEHTa BPAINEHHA, OJHAKO V HAC He GEHLIO
TOYHHX JaHHHX. HolmyecTBeHAEe OMEHKHE HPOBOTWIHCH €INe
IO TOro, Kak GELIa H3MepeHa HAUPMKeHHOCTh MATHATHOIO IO-
I B CONHETHOM Berpe, W Ohila B3ATa rpy6as OLEeHKa DTOM
HAIPSYKOHHOCTH, OCHOBAHHAS Ha H3MEPEHHIX MATHHTHOIO IO-
as y nosepxuocra Commna [9). JlroGonsTHO, 9T0 2Ta OmEHKA
BIOCHECTBHA OKa3alach JOBOALHO YAAYHOH, H JAHHEIE COBPE-
MeHHHX H3MePeHHii OPABORAT K MOMEHTY BpallleEAd, JIANIH
cl1a60 OTINYAOMEMYCH OT MOIAYICHHOTO B HAIMAX NEPBOHA-
HJaJbEHX pacuerax. [loagEee m gpyrue aptops [10] mezasmcn-
MO CO3Jaf¥ AHAJOIHYHEIe TEOPHA MOMEHTA BPAIICHHSA, BhI-
BBAHHOI'O CONHEUHHIM BETPOM.

Bosmosxao, uto Comxmme, Kak M GHCTPO BpamalONIHecs
3Be3/1El, 00Pa30BaOCh MyTeM KOHFEHCAIEM I'HIAHTCKOTO TYyp-
OymeHTHOTO rasoporo o6maka. MoMeHT KonwdecTBa MBHKeHHA
TypOyIeRTHOro rada MOr OHI mepefaThCs 3Be3faM, 06Pa30BaB-
IAMCA A3 Hero,  0GYCIOBATH AX BPAIMeHHE.

Brictpoe BpalneHne 0TMEYEHO y 3BE3[ ¢ MACCAMH, IPEBH-
matomuma 1,6 macesr Comnma. Takme 3Be3Anl ABIMOTCH GO
roay6sivmm, uem CosHIE, a MX HOBEPXHOCTHEIE TEMIEPATYPHE
semme 6500 K. ¥V Gomee KpacHHX 3Be3j] BpalleHHe oﬁmm{z{e
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HabmofgaeTcs, X0TA OHO 0TMEYEHO Y 0UeHL MONOALIX KPacHHIX
3BE3H.

QueHp dIOGONEITHOE O0'BACHEHHE PAa3IHYHOrO Bpamelma
roxyGHX W KpacHHX 3Be3p npepoero Kpagrom [11]. Corxac-
HO TEOPHH 3Be3JHLIX aTMocdep, 3Be3HH ¢ TeMIepaTypoil 1mo-
pepxHOCTE HmKe 6500 K mMelor mpoTSiKeHHHHE KOHBEKTHB-
HHH DOBEPXHOCTHHIA ciaoii. Takas KoHBeKTHBHAS 30Ha TYp-
OyIZeHTHA H3-3a KOHBEKTHBHOTO TEIIOBOIO IOTOKA, HYIIEro
H3 Hegp K MOBEPXHOCTH 3Be3NEl, W 3TO HEIPEPHIBEOE (KHIIE-
HEC» MOBEPXHOCTHHIX CJIO0EB BHLIBHIBAET H3IydeHHEe AKycTHYe-
CKHEX BOJH B BePXHHe CJIOH 3Be3[HOH aTMocdepH, Harpesas ee.
B cBoio ouepens H3-3a HONIPEPEIBHOIO IIOAOIPeBa BEPXHEH aTMO-
chepsl OHA «HcnapAeTcsa» B MPOCTPAHCTBO M BEISHIBaeT o6pa-
30BaHOe 3Be3fHOro Berpa. OnmcamHAd KapTHHA aHAJNOTAIHA
mabmopaeMoit Ha Comnane. MoxxHEO myMarh, uTO 3Be3XHENA Be-
Tep, B3AHMOEACTBYA ¢ KpacHOH 3Be3J0il, CTPEMHTCA 3aTOD-
MO3HTH BPaIjeHAe €e IOBePXHOCTH, TaK KaK HmPH 3aKpyUABa-
HAM MATHETHOTO IO, BMOPOKEHHOrO0 B TIa3My BeTpa, BO3-
HHEKaeT MOMEHT Bpamernsa. Cumraercd, 9TO y rolyOBIX 3Be3f
HEeT TAKOT0 KOHBEeKTHBHOTO CJIOf, 4 II09TOMY HET HHU 3BE3THOIO
BeTpa, HA AeHCTBYIOINEro Ha MOBEPXHOCTH MOMEHTA Bpame-
maa [11].

Uccaenys amespmbie crominenns, Kpadr nonaaan 9T0 Kpac-
HHIE 3BE3/IH, NPHHAMIe;KAI(Ae MOJOALIM CKOIIOHAAM, BpPala-
10TCA, I U6M MOJIOKe CKOIUIOHHe, TeM GEHCTpee BPalllaloTCsa 3TH
sse3usl [12]. Tarkoe zamejieHAe Bpam{eHHsA KPACHHIX 3BE3[
. IIPEBOCXOHO COrIACyeTCs ¢ THIOTe30H 0 MOMEHTE BPAIMEeHHS,
HeiicTBy®oOINEeM Ha NOBEPXHOCTD 3BE3/IEl M CPABHAMOM C H3BECT-
HOH BeJIMYMHOH MOMEHTA, BHIBHIBAEMOr0 CONHEYHHIM BETPOM,
eCIH TOPMO3ATCA JIUIIb MOBEPXHOCTHEHIE CIOH, 4 HE BCA 3BE3-
na B meaoM. YTo0H BpamieRne BceH 3BE3OEL B IEIAOM CYM{ECT-
BEHHO 3aMeqiIMIoch, TpeGyerca moMeHT B 50 pas Goxpmre.

IIpn ompemeneHEHX ycioBmAX BHYTpeHHAS dacTh CorHOa
Moraa GBI BpamaTtbesl GEICTpPee, YeM IIOBEPXHOCTHASA,— Bpa-
OIaThes ¢BOGONHO M 6e3 TypOyIeHTHOCTH, 3 MOMEHT KOJIHYeCT-
Ba JIBIKEHHA «IPOCAUYMBAICA» OH MOIJICHHO K MOBEPXHOCTH
B CHIy BHYTpPeHHEro TpeHus cioes. CoNHIE Tak rPOMajHO, UTO
9TOT MEXaHH3M MOTEPH MOMEHTA KOJIMYECTBA ABEKEHHS PaGo-
TaeT CPaBHUTENBHO ME[JICHHO, H Aa’Ke cAalnlii MOMEHT Bpa-
IMeHns, TPHIOKOHHKN K NOBePXHOCTH 3BE3MH, MOKET NIOf-
JAeP)KABATH Me[JCHHOS BPAIMOHAEC BHEITHHX CJ0ER.



52 1I. Crarocuyrocre Coanya u 2pasurayus

WTax, BLIpHECOBHBAaETCH CIEAYIOMAs KAPTEHA: TOJBKO UTO
ofpasosaBmeecs CoaHOe IpeACTaBIAI0 co60i GHICTPO Bpama-
omAficad rasoBHil Imap, (HECOAPAIIAAY COJNHEUHEIX BeTep;
OAa3Ma BeTpa 8aKpydYdBalla MArHETHBE CHJIOBHE JHMHHAH,
BCAEICTBHAE 4ero Ha moBepXHOCTH CONHNA AeiCTBOBAT MOMEHT
BpaIleHnsd, saMeqAA0INA Bpamenne BHemmHero cxos Coxnme
rommeeoi B 309 pammyca (puc. 14). IIpm sTOM BEYTpEHHAA
vacty Colnma, BENEMO, IIPOAOIIKAJNA BpamaThCA GRICTpO (Mo-
et GHTH, ¢ mepuonom 2 nua). Ilo Hamum omeEKaM, BHEITHMH
cmoit Commpma 6Hin 3aTODMOMKEH ‘MOMEHTOM BpamieHHus, jeict-
BOBaBIIHM €O CTOPOHBI COJHEYHOTO BeTpa, B HpHoGpen mpH-
GIMSHTENBHO CBOIl TemepemuMWii mepHox Bpamenns (27 xmei),
BCEro 3a HECKOJbKO COTeH MHJLIEOHOB JeT.

CoaocEy TOCTh TPABATANUOHAKNX SKBANOTEHIHAIBHEIX II0-
BepxHOCTell MOKHO G510 651 663 TpyAa 0GHADYIKATH, eClIu G
Ha noBepxHOCTs CONHNA MPAKTHYECKHA HE [eHCTBOBAIA BO3MY-
mamue cuiIs, Jlerxo go0KasaTs, uTo moBepxHOCTH ConHOa mo
cBoeil ¢opmMe B ToYHOCTH oTpaxaeT OpMy CyMMApHOH SKBH-
TOTeHNUWAJGHOM NOBEDXHOCTH (CYMMEI TPABHTAamHOHEOTO W
meHTpo0esKEOr0 modeit) B cEcTeMe O0TCUeTa, CKOPOCTh Bpale-
HHES KOTOPOH paBHA CpefHe#l YTrI0BOX CKODOCTE BpaIlMeHus
COMHeYHOH MOBEPXHOCTH, IPA YCAOBHHE, UTO MOIK CKOpPOCTeH U
MATHATHEIE MOJA Ha noBepxXHOCTE CoXHOA [0CTRTOYHO CIabhl
[9], ecam mx paccmaTpmBaTh B 5TOR BpamammeRcs CHcTeMe.
Taxmm o6pazom, mepex HaMH CTOAT Teleph ABe 3ajavd. Bo-
NePBHX, ABIAETCA A MOBepXHOCTh CONHIA ClErKa CHIOCHY-
To#i? Bo-BTOpDHX, cooTBeTCTBYeT aHM cmmocEyTocTh CoaHIa
(ecum 0TBEeT Ha IEPBHI BOIPOC OKAMKETCA MONOKATEILHEIM)
CIIIOCHYTOCTH T'PABHTANMOHHEIX SKBHIOTEHNAAILHEX I0OBEPX-
HOCTell, KoTopaa ABIAETCA ciaefcTBHeM Aeopmanum riay6wn-
eeix Hexp Coxmna? Ilo-moemy, Ha o6a BTH Bompoca caegyeT
OTBETHTH IOJIOMUTEILHO. :

O6paruMcss K mepBoil 8agade — K HaGMIOJIEHAI0 CILIIOCHY-
rocte Conmnma. Ompaemas gedopmanusa KpaiiHe Maja: mpd
®=>5 ee BeIMYHHA COCTABISAET BCETO (Ioke — mon)/Toxs=
=5.10-5. Taxasa crafas CINIOCHYTOCTH COOTBETCTBYET PABHO-
CTH MeKJy 9KBaTOPHAJGHHIM W MOMAPHEIM pagmycamu Colmrma
Bcero aumsb B 35 KM. JlpyramMu cioBaMHd, npH HAGIIONEHHE C
3eMin STE-pafHyCH ROMIKHH OTAWYATHCA APYT OT APYTa JHITH
Ha 0,05”. K coxanenmio, Conmme npuxopmTcs HaGIo0RaTh
KHEM, Korxa semHas arMocdepa owemn Hecmokoima. HWs-za
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sToro msobpaskeEme ComHIa B TelecKore pPa3MBIBAeTCA WpH-
mepHO Ha 3”, uTo MHOro Gonbme oxxExaemoro 3Hadendsa 0,05”.
Becnonesno game npuberath K 00GMYHOE yJIOBKe acTPOHOMOB,
uccaexylomux Cosmre,— BCTaBaTh MOpaHbIme, WFOGH  [O-
Gpathca mo Tedeckoma, moka ColHOe He HOXHAJOCH BEHICOKO I
He Harpeao BosayX. Jlelo B ToM, YTo HaM HY’KHO IPOBOJHTH
HalmIoeHNa B Te HEMHOTHE Yachl OK0I0 moxyxas, Korga Comn-
" me CTOMT JOCTATOYHO BHICOKO B He(e, wTOOK CBECTH K MHAHH-
mymy sexTt atmocdeproit pedparman.

Bwmecte ¢ xomreramm Xuimiom B oagerGeprom s cupoex-
THPOBAA M TMOCTPOMJ CHENWAJBHHIA TEJeCKom i Haluaio-
pemrns cumocHytocta Conmna. B aToM HHCTpYMeHTE HCHOMB-
30BaHAa HAEA, PEKO NpPAMeHseMas AacTPOHOMAMHW, OXHAKO
MO3BOAAIOMAA HPeoNoleTs GONBMAHCTBO TPYXHOSTEH, BOSHE-
KaoINuX OpE AHeBHEX Halmofmenmax. G mOMOMBI0 HeCKOIb-
kmx crynentoB (Crokca, I'enpm, /Issmca, Maxgoranxna u Xoy-
mm) M ¢ TonpenGeproM mpoBeau pAx H3MePeHUWi B JeTHEe
Bpemsa 1966—1969 rr. [13].

[IpERnEn fgeiictBEs Hamero MWHCTPYMEHTA IIOKA3aH Ha
puc. 15. Vso6pasxenne Comna mpoexTEpyeTcs Ha Hempo3pad-
HH [AACK, OTCEKAIOMHAA MOYTA BeCch CBET OT COJNHEYHOTO NHAC-
K3, 3a ACKIYEHAEM YBKOTO KoJeYKa ¥ BHEIDHero Kpag. JTOT
CBeT NMPOXOAAT W M2aJaeT HAa OGHICTPO BPAIMAIOINHNCA JACK ¢
IBYMsa TpPOPEsAMH PAa3HEIX pasMePOB, PACHOI0KeHHHIMA Ha
TPOTHBOIOIOKHLIX KOHIAX AHAMETpa JHCKA. ITH IMPOPe3n Obi-
cTpo mpoberaloT Mo W300paKEHHAI0 Kpas COMHETHOTO JHCKA,
9T0 MOSBOAAET ONpefelIdTh, PABHOMEDHO JH paclpefelseTcs
CBETOBOM IOTOK BOKDYT HEIpPO3pavyHOro mucKa-skpaga. Ciema
Ha pEc. 15 mokasaHa ¢XeMa SKCHeDPHMEHTA, HPHEYEM CINIIOCHY-
rocth ColEna cuasHO npeysenntena, Ha puc. 16 nprBemers
KDHBEE H3MeHEHHWS CBETOBOTO MOTOKA KaKk (PYHKIWH BPeMeHH
RIS ABYX CIy4aeB — A ciumocHyToro CoaEma m Ia Kpyrao-
ro ColHna npE HApYIIeHHEE NEHTPOBKE 5TOr0 H300pa)keHuma B
TUCKAa->KpaHa. ’

Ha pmc. 17 uzobpamena cxema Halleil OITHYeCKON CHCTE-
Mo [13]. Conmeunmiit Tyd mamaeT Ha dYpe3BHYAHHO. IIOCKOE
HepBUYHOE KBAPIEBOE 3ePKAJI0, KOTOPOE COENHHEHO ¢ MOTOPOM
u caenyer 3a ConmreM, H oTpakaeTcs Ha BTOPHYHOE 3ePKAXKO.
Ot BropEuHOTO 3epKala IydY OTPayKaeTCA BHU3 BIONb BEPTH-
KaJBHOH OCH, IPOXONHET vepes 00'beKTHB B ApPyrae HHHSH Te-
Jeckona E gaer Hzobpaskenne ColHNa Ha IHCKe-dKpaHe, KOTO-

N



Auck - sxpar i
Haolipasiente
Cornya

Hpucosas HONYew-
mpusecKa sy dua-

Komyesas

enrs
(/;;5 dua -
mempa)

Puc. 15. Hsobpasenne Coxama (CIAIOCHYTOCTh CUABHO IpeyBelmue-
HAa), YacTHYHO NPUKPHTOe B MeHTpPe HENPO3PAYHHIM AMCKOM-3KPAHOM.
CrpaBa — yOpOMEeHHHHE BUJ BPAamaomerocs AUCKA, KOTOPHH XOMKeH
HaXOAWThCHA 3a dKpamoM. Ha mucke msofpaskeHa AWML OofHA IPOPE3b,
XOTA HA CAMOM Jele UX JBe; OHM PACHOJOKeHE HA TPOTHBONOJNOKHEIX
KOHIIAX AMaMeTPa M HECKOABKO PasAWIHE DO BeJWYMHEe. BHyTpemHmi
nEaMeTp AuaparMe ~ 75 MM.

Auck-anxpar .
El
8 Hacmoma 2f,
’ Q [
RN N
|
5|1 NN
E| i
§ | | | | \
. Cnnwcrymoe Conrue, P’ 90 180 270 360°
YEHMPOSKA 6 HOPME g
Auck -3xpan E ' g=2rf,t
AN g |
\ T Yacrmoma f,
P 3 /-l\ .
2 f \_/
z I
gl ! —
§ t |
¥ 90

1 ! 1
180 270 360°
a

EPUHECKOE ConHye,
YeHmMpNsRA Hapywena

Puc. 16. Hpumsme, maofpaskaionime BaBECAMOCTH CHAH TOKa (HOTO-
5JIeMeHTA OT yIAa (M BpeMeHM) A CIydaeB CIMIIOCHYTOTO M300paske-
HuA CoJHNA ¥ HapYHIeHHOH NEHTPOBEHM COOTBETCTBEHHO.
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pbLil A300pasken HeIOCPeACTBEEHO HAJ MOTOPOM, BPAINAIOIIAM
IUCK ¢ mpopesaMmna. B meBETpe gucKa-sKpaHa mMeeTcs MAJeHL-
KOe OTBepcTHe, Yepe3 KOTOPOS KOHTPOJBHEIM JYyY M3 IEHTpa
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Keapyesoe
sepxano

flepsuurioe
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Puc. 17. Onrmueckas cxeMa YCTAHOBKU [AA H3MePeHHA CIAIOCHYTO-
cra Coxnmnma. Temeckom — or ofmeKTmBa BBEPXY M 0 (PoTosIEMEHTA
BHHBY — YCTaHOBIGH CTPOTO BEPTERANBHO M MOMKeT OHTh HOBEPHYT
BOKDYT CBOell BepTHKAJIBHOM onTHYIecKol ocm.

CONHEYHOT0 AHMCKA TMOJaeTca Ha (OTOAIEMEHT, CIeAAmHN 3a
mpospadHOCTEI0 aTMocdepr. Ceer ke, MEHyIOIEA Kpail auc-
Ka-5KpaHa H NPOXONALIEH dYepes NpPOpe3d Bpamaolerocs
JECKa, poKycdapyercs Ha BTopoM (Qortoaisemente. Vimermo or
aToro oTOdIEMEHTA H HOCTYHAIOT JAHHEIe O IEHTPOBKe H 0
comocEyToctd m3oOpakerna CoxHna.

/



Avoydas n : 1 [rwab 1
U Gosndy .All._ * ] i

swolnunal .08

DISHHONNDOHIGWOY L

N\

Avoydac ¥
] bosndy L

B e
annavepdult |

w |

nesoddinfy :

[
&
R
b}
H
{
Ny
z
]

downdodiday

I
[ooumoeinlert 3

-Poocodpoady -

-

3

|

Y A .
I A uaLUn X
. - 3 rard = J.I.{ |=n>.§uW~MT .
X . .
) 225 Iy
N dowtnowalb D
\TIIIEE aoh NLIH W LEOULIGH

g anHam
-sdupH 208 Y nusmsduon

-HoUDUWp . 0HHONDUIL

nwzowfuoonius
vouerng

N8 wnewd
|-ohnosod pron
(4

.&u%w\:
[Fwpd: DNWOON | DNow
{ oo 1] A ESuitedyuip) disviry

0yd!

II ¥oH2no0eda)



II. Cnatocuyrocre Coanya u epasurayus 57

Jamurje o merTpoBKe E3o6paxennus CoJNHIA mORAITCA HO
panuoTeXHEIeCKOH AMEWE 0OGpaTHOH CBA3H Ha KOHTDOJIB /iBH-
JKeHAA MepBUYHOTO 3ePKaia., ITOT MeXaHM3M 00paTHOR CBA3H
mO3BOJIAET MOAJeP:KEBATH YPE3BHYIANHO TOYHYI0 NEHTPOBKY
CONHeYHOT0 M300paskeHHA OTHOCHTENHLHO NUCKa-dKpaHa. [lam-
HEe 0 CIAIOCHYTOCTH, COCTABIAIOIIAE JPYIY0 KOMIOHEHTY
CHTHAJA, BHEAAIOTCA TAKKe pafHOTeXHWYECKHEM IyTeM,
YCDeNHAITCA I PerECTPHPYIOTCA MIA RaibHeiimieit 06paboTHE
(pmc. 18).

BeprEKaJbHAS YCTAHOBKA TelecKoma O3BOJAET HCKIIO-
YATH CHCTEeMATHYECKAe OMEUOKH rpaBUTAI[EOEHOTO ILPOMCXOMK-
mernsa, Beck Texeckom — OT 060'beKTHBA BBePXy Ao ¢orosue-
MEHTa BHESY — MOKeT GBITH MOBEPHYT BOKDYr BepTHKAIBHOM
ocu, OGEIYHO [aHHEHe 0 CIIIOCHyTocTH H3oOpaykerma CoxHna
yCpefHAIOTCA PAAHOTeXHAYECKAMA MOTOAMH B TeueHHe ONHOH
MHAHYTH, a 3aTeM Teleckonm mopopadmBaercs Ha 90° m Ta e
oporeAypa IOBTOPAETCA B TEUSHHe CAERyOMel MHEHYTH.
CpexHee U3 5TUX ABYX pe3yJbTATOB H3MEpPEHHIL yie CBOGORHO
OT cHCTeMaTHdecKol OmmOKH, BO3HEKaImel B Teneckone. Ilo-
NOGHHIM e 06pa3oM ycTpaHgiTCA OmMHOKH, 00YCIOBICHHEI®
acTHrMaTH3MOM 060MX 3epKal: STH 3epKala eXeJHEeBHO IOBO-
paumsaores Ha 90° BOKpYr oceil, mepIeHAWKYIADPHHX HX IO-
BEPXHOCTAM, HIPHEYEM IOBOPOT OFHOTO 3€PKajda IPOH3BOTUTCH
B IOJJeHH, a JAPYroro — B KOHNE AHA. ¥ CPeIHAIOTCS DaBHBIE
ymcaa HaGIOAeHHd, IPH KOTOPHX 00a 3epKaja HAXOATCA B
9eThHpex BO3MOYKHEIX OTHOCHTENBHHIX IOJOMKEHHSX.

Taxum 06pasoM yCTPAHSIHNCH BCe CYMIECTBEHHBE MHCTPY-
MeHTaNbHLe OIMAOKA, KpOMe OFHOM, CBABAHHOR ¢ MEeDPBHYHEIM
KBapUeBuM sepkaioM. W3-3a HesHauuTensHOU CHEPUIHOCTE
5TOro 3epKana BOsHMEaeT >PeKT BHEOCEBOr0 aCTHIMATH3MA.
" Tak Kax BTOPHYHOE 3€DKAN0 PACIOIOKEHO B HENOCPEACTBEH-

Puc. 18. BAok-cxeMa YCTAaHOBKY, BKANYAIONIAA OCHOBHHE 3JeKTPOH-
HHe $I0KH, HAXOHANIAECs BO B3aHMOJEHCTBHM C ONTHYECKOH 9TacThio,
usobpaskenno Ha pwe. 17. ClefyeT WMeTh B BHEY, 9TO CePBOCHTHAN
Ha BX0J IePBUYHOTO 36PKala IOfaeTcA ¢ KOMIEHCANIMOHHEIX YCHIMTE-
felt (BHM3y Ha cXeMe), TAK UTO COOTBETCTBYONIHe V3iH JOKHEL
Obrrh coeguuensl. ToK cepBocUTHada depes CHCTeMH oOMOTOK AHHA-
MHAKOB IPUBOAKT K IIOBOPOTY MeXaHH3Ma, HA KOTOPOM CMOHTHPOBAHO
sepkano. ['py6oe BefienHme 9TOTO 3€PKajia OCYNIECTBAACTCA ¢ HOMOIIHIO
CHUHXPOHHOI'O MOTOpa, TOTNAa KAaK TOHKAadg HABOAKA 3a7aeTcsA CepBOYI-
paBleHHEM, HOBOPAYABAIONIMM CHCTeMY INAPHHPOB.




58 I1.- Cnatwcnyrocres Coanya u zpasurayus

Ho#i Gum3ocTH oT OOLeKTHBA, muA Hero 5ToT ddhderT May, M
yCpeqHeHHe CBOJHT €T0 K HYJNI HpPH HOBOPOTEe CONHEYHOTO
u300pasKeHdsi OTHOCHTEIHHO BTOPHYHOIO 3epkaixa. [asa mep-
BAYHOTO 3ePKajda dPPeKT BHEOCEBOTO aCTUTMATH3MAa 3HAYHA-
TeabHee, a H3oOpaskerne CoJHNAa B HEM HEHOOJABIXHO. JTOT
adderT He moANaeTCA YCTPRHEHMIO, HO €T0 MOKHO 000MTH.

OnncaEHoe MCKa)KeHAe KAacaeTcs HANDABICHHA CEBep —
or Ha E3ob6pakenEn Conmna. ComocayTtocts CodHOa Mosker
OBLTH BHIPAIKEHA KaK KOMOMHAINA COKPAINeHHA ero H3006pare-
HAS BAOJE HTOTO HANDABIEHU; M Bj0Jb HANPABIECHHA C COBO-
PO-BOCTOKa Ha Ioro-samajy. IlocaemEmit KOMIOHEHT CINIIOCHY-
TOCTH, HASHBAGMHH NHATOHAJBHEIM, COBEPIIEEHO He IOZBEP-
wen 3Qderty BHeoceBoro actHrMarmsma [13].

Ha puc. 19 moxasama ycTaHoOBKa GOJBINOTO IIEPBHYHOTO
KBapIeBOTO 3epKaja, a TaKKe yCTAHOBKA MaJOro BTOPHYHOIO
seprana. Tam e BHAHO oTBepCTHe B KDHIIIE MHUHHATIOPHOTO
HOMHKa, MMOCTPOEHHOTO CIENHAJBHO B KAaYeCTBE NOMEMeHHA
nna mEcTpyMenta, Ha puc, 20 BupHa BHYTPEHHOCTE HTOTO [0-
MHKa C TpeMA CTOHKAaMM, 3aI0JHEHHEIMH DaJHOTeXHHYECKEM
obopynoBaEdeM, B COOCTBEHHO TeJeCKOm B fAajJbHEH dYacTH
gommka. MEe Kakercs, 4TO OTHONIEHHES CBETOCHJIHI TEJIECKOMA
K BeCy SJeKTPOHHOTo 000py/NOBAaHHA 3[eCh HAMHOLO MEHBIIE,
YeM y J060TO [PYTOro COBPEMEHHOTO Teldeckoma. Ameprypa
HANIero TeJEeCKOIIa .COCTABIAET BCETO O CM.

OcHoBH2s TpYymHOCTH, CBH32HHaf C TYpPOYIEHTHOCTHIO
a'mocd)epm B JJHEBHOE BPeMsd, yCTPAHACTCA TeM, 410 Gepercs
IOJHBIH CyMMAapHH# CBOTOBOH MOTOK, IPOXONAIIME MHMO JHC-
Ka-SKpaHa H 4epe3 npopesd Bpamamomerocs pucka. Ham 6u
He YAAQJIOCH fajKe IMPHGIMBATHCA K TAKHM DPe3ylbTaTaM, €CiH
0B MBI OEITQINCH HENOCPEJCTBOHHO W3MEPATH IOJOKEHHE
pasmertoro kpasgs Conmna. [Ipyram GakTopoM, B 3HAYATENHHON
Mepe OIPEeIUBITNM yCHeX HAImero SKCIHePEMeHTa, GHIIO TO,
4T0 BHAMMOe HampapieHHe ocd Bpamennsa ColHma MeHAeTCS
IOBOJBHO GEICTPO B TeYeHHe JeTHHX Mecanes (puc. 21). lexo
BOBCE- He B 1IOBOpOTe camoit ocu BpameEusa CoiHNIA, mpocTo
Semasn gBmKeTcs mo opOHTe, W MEI HAOIIOAEM BTY OCh ¢ Pas-
HHEIX mosunmii. 7 mogas ochk spamenns ColHIa opueHTHPOBAHA
B HaUpaBAeHUH CeBep — 10T, M KaK pa3 B 5TO BPEMsA €e OpHEH-
TanuA MeHseTcda OLICTpee BCeTo.

IIpm ycpepmeEmm naBHHIX OO BPEeMEHH HAGIIONEHAS MEI
JIOIKHBI MOJNYIATH Beam4uEy cyxaroctu ColHIA B0 ero ocH



Puc. 19. Bepxmasa Jacth cTamgoHAPHOHR yCTAHOBKE TeJECKONA, BANHO
OT/[eIBHO PACIOJIOKEHHOe IePBITHOE aepkado. Ha Komme TpyOsl Teae-
cKoIa — BTOpEIHOe 3epKado (Ha ¢oro BEpEA ero ofopoTHAA CTOPOHA).

P zec. 20. BayrperHnit BAJ DABHIBOHA, TAE pasmenjaloTCs TeJECKON ¥

9IeKTpOHHOE 000pyAOBAHME. ToHKEE CTOPIKAHE, PACXOFALIAECH OT BEpX-

Heif WacTH TPYOH TeJecKona, CIyaT B KagecTBe PydeK A ee Bpa-

meHns YepHad INedb HA Tpy6e — fBepma, depes KOTOPYIO MOKHO
s Ny TS ATINTITHUX(CH
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ppamenns. MTak, MBI 3HaeM, Kak JODKHA Ghula ObI MEHATHCA
BO BPeMeHH BERMMAA CIIIOCHYTOCTH Commna. Ecim 65 MH He
3HAJIH HTOTO 3apaHee, HaM GELIO OBl 09eHD TPYAHO HCTOIKOBATH
pa0monaeMbiii clafblifi CATHAJI KaK CJIe[CTBEe CIIIOCHYTOCTH
Comnma, a He KaKoii-TO HECTPYMeHTaIbHO-aTMOC(hepHBIH 3¢-
dexr. 11 mampoTuB, X0 M3MEeHEHAs CHrHaJa B TeIeHHe Jera
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Puc. 21. Vismemenne HaxiaoHa ocu BpamjeHuA ConHIA.

I0Kasal, 9T0 HANpaplieHHe e OpMANMM CONHEUHOrO HM306pa-
JeHHEs COBIAfaeT ¢ OpHeHTanWeidl ocm BpamerHms CoaHma c
roaroCcThI0 1—2°% Och, 0 KOTOPOI CIVIIOCHYTO M300pasKeHHe,
coBnaziaer ¢ ocblo BpameHEs CoJHIA IpH BEAMMOM IOBOPOTE
nocnexaeit Ha HeGe ma yroa 40°. fI ysepen, aTo 5T0T haKT ro-
BopUT 0 HabmojeEun Hamu EMeHHO Hecdepmuroctr ConHma,
a He KaKoTo-HAOYAh SK30THYECKOr0 MHCTPYMEHTAJILHOTO HIHM
at™MoceprOro sddexra.

Ha puc. 21 noxazaHa BEAEMAasa OPHEHTAIAA OCH BDPAIIeHAA
Coxmra ma HeGe B TeueHWe JETHUX MecaneB, B mpexpmomnoxe-
HHAM, 9T0 CINIIOCHYTOCTH cocTaBisier 5- 105, BuBenen xox oxn-
naeMoro M3MeHeHHs RUATOHAALHOTO0 KOMIOHEHTA CILIIOCHYTO-
CTH ¢ TeYeHAeM BpemeHu, KpHBasg 5TOTo X0#a IpHEBejeHA Ha
pmc. 22 BMecTe ¢ NAHHEIMEH H3MEepeHHH, MPONEJAHHHX B TOT
’Ke TMEPHOJ BPeMeHH. B CYIHOCTH, BTO YCPeIHCHHKI® amate>
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HUA Pe3yabTaTOB, HodydeHHsXx B 1966 r. mpubnmsnTennro mo
10-xEeBEEIM EETepBanaM mexnay 9 m 16 dacamu (3a cepenmuy
RHA NPUHEATO Bpemsa 13 wacoB).

HaGmogeEEs HPOBOREIECH s Tpex pasHHIX ¢Iydaes,
Korjia yriioBsie pasmepsl kpasg ColHOa, momajaBinero 3a Kpait

T T I T T 1 T T T T 1 ]. T

0,06” - , N

avs - i Ar=0,0475"]
004 - | ../ .
003 — _ .

002 - L
o0l - % / i
o b -%_ ]
-g0r § / i
o BY i

~005 ' _

- 004 ISV AU NN NN U ASUUY S S AU NN NN S SO
4 14 24 4 14 24 3 13 23 2 12 22 2 12 :
Hiors Hione Aszycm Cenm. Oxm. 13662,

HOMNOHEHIT

AuazernansHsili

Puc., 22. [maromanbEsifi KoMmoHeHT chdiocHyToctT® CoxHma. Teope-
THIECKAs s KPUBAsg BHYHCIGHA Do TpaduKy puc. 21, ImpadeM CHOIIOCHY-
TocTh Conana Ouaa npuHATa paBHOM Ar/r=>5-10~% re Ar=roxs—uox.
Jauabie no BceM yBedudeHmAM ycpegHeHH 3a 10 xHelt ¢ 9 go 16 dacos.
Cpenume 3a 1 9ac ¢ ommbroi Gonee 0,015” mckAwUeHH. 3a NOAJEHD
OpuHATO BpeMms 13 dacoB. BeprukaibHbBe TEPTOIKE COOTBETCTBYIOT
omuOxkaM: 1) cpefHee KBafgparWMdecKoe OTKIOHEHHE OJHOIO H3Mepe-
HUsA; 2) cpefHee KBafpaTHYecKoe OTKIOHEHHe CpejgHero.

IUCKa-3KpaHa, papHANMCEH cooTBeTcTBenmo 19,27, 12,9 » 6,3”.
910 GHUIO cflelTaHO fIA TOTO, YTOOHI PA3HENHTH 7BA PABHBIX
sdpderTa — BIVAHEE H3MEHEHNA APKOCTH BOAUBM Kpag AUCKA
Conmna n Bauagmme colerserHo cmmocHyToctH Comuma. Xpa-
THIO OB B [BYX CIydaeB, HO MH B3fJH TPH, 4T00BI NOKA3aTh
BHYTPEHHIOI0 HeIpPOTHBODPEYHBOCTL MeTona, flcHo, 4To coBep-
IIeHHO Heo6XoauMo GBITh yBePeHHHIM B IPOHCXOKICHAN mepe-
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MepHoro cursana (puc. 16) or cumocuayrocrm Conmma, a He
0T H3MEHEeHAS APKOCTH COJHETHOIO ZHUCKA ¢ MHPOTOM; K TOMY
JKe 3HaHEe pacmpefeldeHHs sipkocTH mo gucky ComHna Tpefy-
eTca U I APYTHX Hejeif, K KOTOPHIM s BePHYCH HO3JHEe.

%%/_ -

o Yeenuyenue 1(19,2")

& Yeenuuenue 2(12,9")
-1~ Yeenuuenue 3 (6,9")
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Hrone Hions Asz. Cenm. Orm.  1966c.

Prec. 23. Pagfmennme famnniX, OpABEXeHHHX HA pAC. 22, Ha cpemame
IO TpeM pa3iMYHHEM YBeJMICHMAM TelecKoua, MaMepemms mpoBojH-
JIMCh JiUA TPeX pasiUmyHHX BeJAIEH KPOMKH COJHEYHOTO AUCKA, BHXO-
JAmelt 2a Kpad AECKa-dKpaHa. Taxwme HaOMIOAeHRAA OPH TPEX YIIOBHX
PasMepax KPOMKH COJHOTHOro mucka (19,27, 12,9” m 6,3”) mossoasoT
PasgelATH CATHAJ Ha ABE JacTH, H3 KOTOPHX OXHA 0GyCI0BICHA CIIIOC-
HyTocTbI0 CONHEA, a APYrad — IPEAN0JIaraeMEM PasIngleM B SIPROCTH
BKBATOPA W HOJIOCA.

Ha pme. 22 mpepcTaBieHBl 9KCIEepPHMEHTAJNbHEE TOYKH,
H3ofparkaiomue cpefHEe MO BCeM TPeM TONBKO YTO yKasaH-
- HEIM 3HAYEHHAM, TOITA KAK Ha.pHC. 23 9TH TPH CIydas mpex-
cTaBleHH CaMOCTOSTENBHO, pPa3HKMH Toukamd. llomoOmbim
;ke ofpasoM ma pHc. 24 pesyapTaTel PasdHTH M0 YTPEHHEM
H BeaepauM wacam HalOmomgeEus. JlaHnbie, npEBefeHHEE Ha
STOM NOCTENHeM PHCYHKE, MOTYT CIYKETH H JI IPOBEePKH
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posmokHOro 3dpdeKra, cazamnoro ¢ noroxenmeM Colana maj
ropuaorToM s Ilpmncroma, rae mpoBofmanch HaOIONEHHA.

Nrag, prc. 22—24 munocTpapyIOT PasHOCTOPOHHMI aHa-
am3 gamublx, moxyuennsix B 4966 r. [13]. danmmtre, nonyuen-
HEIe TOHOM II03Ke, coriacyiorca ¢ gammnimMm 1966 r. Ofummit
BHIBOJl, K KOTOPOMY MH IPHOUIE Ha OCHOBE BCeX HTHX H3Mepe-
HHil, cocTORT B ToM, uro Coinme of6iajaer OTHOCHTEILHOH
cwnocayTocTs0 5+ 1075, 7. €. uTo ero sxBaTOpHANLHKI pamHyc
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Prmc. 24 Jlammste pHc. 22, CrpyUHAPOBAHEEE IO y’rpenmgn_u*n Bevep-
HnM HaOMOROHEAM, MOrYT " CIUYKHETh MIA OHGHKH CHCTEMATHICCKOK

OINOKI, CHA3AHHOE ¢ BpeMeHeM ‘HaGIIOfeHis. .

Oonpme modaproro pagmyca Ha 50 MENIMOHHEIX Jolei.
M3 orEx e msMepenmit, a Taxke U3 ImpomedaEHbX B 1968 r.
clefyer, 4To cpefHAA ApKOcTs CoNMmA YAMBHTENHHO IIOCTO-
SIHHA [0 eTo moBepxHocTH. ME BoBCce me mpemeGperaem 3mech
MeJbYaiIMAME IPaHYJIaMH, COTHEYHHIME NATHAME H (harema-
MH, HO WMeeM JHmMb B BHAY, YTO IPH yCPeSHEHHH II0 BCEMY
0e30Hy HEBO3MOKHO OOHADY/KATH PASINIHA B. APKOCTH MEKAY
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MOMIOCOM H DKBATOPOM. JT0 MOCckexHee 00CTOATEIABCTBO HIpa-
OT BOYRHYK POJIb NPA HHTEPIpETATHA HAOIIOeHHIL,

Rax 6ruro sameueno Brime, gopma Cosnnma ompepelsieTcst
$opMoit TpPAaBATANMOHHBIX DKBHIIOTEHIHAJIHHEIX IIOBEPXHO-
cTelt, KOTHa ApPyrHe IIoJis, AefCTBYONEe HA IOBEPXHOCTH, Ipe-
Hepeskumo caads [9]. C apyroii cTopoHH, H3BECTHO, UTO B IO~
BepXHOCTHEIX ciloax CoJHOa CYmecTBYT KaK MarHETHEE
moNs, TaKk B I0JA CKOpocTeil, H ImODTOMY HY)KHO BEISCHHTE,
Kakosa ux porsb. Medopmanus mosepxuocTHHX caoes ConEna,
o0yciIoBIennas CymecTBYIOIEMA TaM MATHATHHME IOJAMHA K
IONAMHA cKOpocTeil, 0OBIYHO COIPOBOKHACTCH MOBEPXHOCTHEL-
ME QaHOMAQJIHAME TeMImeparypoi. MosKHO mOKasaTh, YTO H3Me-
HATH (opmy moBepxmocTE CoONHNA, He BHI3BIBAA IOABICHES
Ype3MEePHEIX AaHOMAJHN TeMIepaTypst, CIrocoOHS! UMb BechMa
y3kme Klaccel moneit [14]. TlosTomy, ecim UPHHATL yCIOBHE
PaBHOMEPHOTO paclipefielIeHHA APKOCTH HA moBepxuocTH CoNE-
Ija, OCTaeTCA Pa3pelIeHHEIM JAIIE Y3KEN KiIace moieit, Bee sTH
moisa OBIIA JeTAJTbHO HCCIEHOBAHEl, B MBl IPHILIE K BHEIBOXY
0 HecmocobHocTH HabaogaeMex Ha mosepxHocTE CoXHpa mo-
Jeil BHI3BATH CINIIOCHYTOCTh, TAK 9TO JECTBHTeNLHAS CILIIOC-
Byrocts Coxmna fomxma OBITH ciaefcTBEeM AedOpMamum ero
raybmano 30HBL Hak HaGmogeHHS, Tak X HX HCTOIKOBA-
HHe — JeJ0 TOHKOe, I HeBO3MOKHO OHITh aGCONOTHO yBepeH-
HEIM B IOJHOH JOCTOBEPHOCTH 3aKIIOYEHHs, OMHAKO S BECHMA
CKJIOHEH eMy JoBepATb, MHe Kajkercs KpaiiHe MajJo LpPaBio-
IIONOOHEIM, 9TO0H HHTepUpeTanns HAOMOJeHHi oKasalach
HEBEPHOI, HO COBCEM [pyroe Jeji0 — TOBOPHTEL O CBA3H MEK-
Iy comwcEyTocThi0 CoMHOA B CTPYKTYPOH ero rpaBHTanuoH-
Boro nons. Ham He ypmasoch maitTm npasgonogoGHBIX pacipe-
ZeyeHWil modeit ma mopepxHOCTE COJNHOA, KOTOpPHiE MOTIE GBI
BEI3BATH TaKkyw Aedopmammio, u 1 yOesxaen, uro HabmoxaeMas
CILTIOCEYTOCTh AEHCTBUTENRHO OTpPajkaeT CILIIOCEYTOCTH Ipa-
BHTANHOHHHEIX DKBHIOTeHNEANbHEX mopepxHocreir Cosmna.
Bruro 66, ogHako, omH6GKOHX BO3BECTH 5T0 B MOTMY, TaK KakK
BOIPOC KpPalHE CIOMEH.

Xosapn, Myp u Cmumren [15] BhpgBEHYyIH Bo3paskenmme,
cBoasmieecsa K ToMy, aro COXHIE He MOMET 00IafaTh GEICTpO
Bpamameics CepAmeBHMHOM, TAK KaKk MOMEHT KOXHYECTBA
OBMKeHHs OLICTPO PAacHpoCTPAHMICA OH HapPyKy BCIENCTBHE
lepeflayl MOMEHTa KOJHYeCTBa ABIKEHHS MOTOKAME JKMaHa,
OmarofapsA KoTOPEIM, HampuMep, MPOMCXONHAT OnicTpoe samep-
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JeHHe Bpamawmeiica )XANKOCTHE B daitnoit wamke. fI orBeTma
HM, 9TO IOTOKE JKMaHa BO30YKOA0TCA ANMb npA (PyHKIHO-
HAJIbHOH 3aBHCHMOCTH MEKY HABICHEEM H INIOTHOCTHIO, 96er0
EeT Bo BHyTpeHHEX ofmactax Coxmma [16). ITupkynamuonnsie
OTOKH TePMEYECKOTO IPOUCXOKIeHns BooOMe-T0 BOSHHKAIOT,
HO DTH IOTOKE 00BIYHO 09€Hb MeJIeHHE, 3 HX aMIIATYfa 3a-
BHCHT OT KOHKPETHOTO pacIpefeNeHEHA YIJAOBOA CKOPOCTH
pryTpE CoxHra.

Tonsppeiix u llly6epr [17] npmBeam moBox, uTo GEICTPO
BpAN[AIOIMANACA CeDAneBHHA TepAiaa OB MOMEHT KOJHIECTBA
NBIKEHHs Belenctse sdderra, aHANOTHYHOTO H3BECTHOMY
oxeanorpadam >dderty «CoIeBOro HANBIAY, IPEACTABIAAONTE-
My co0oit HecTaGMIBHOCTE, KOTOPAs CBA3aHA C OTAeNeHHeM OT
fricTpo BpamalomieAcs CepAneBHHEI TOHKAX TOPORFANHHBIX
KOJIeI[ RUOKOCTH, YHOCAIINX BBEPX MOMEHT KOJIHYecTBa JBH-
sennsa, OHE THaTeNbHO paspaloTadm 3HTOT BOIPOC, HO IPH
5TOM OCTAJIECh TPYAHOCTH C YCIOBEAME BO BHyTpeHmeil 00-
nacra Conana. Tak, BHSHBAKOT COMHEHHS IPOALIOIOKEHAS 00
OTCYTCTBHE MEPHIMOHAIBHOTO NBWJKEHHA, 0 TIyGOKO IOTpY-
JMEMHOM MaTHATHOM II0J¢ WJIH O HeONHOPOJHOCTH XHMHISCKO-
r0 cocraBa 30HH AuP@epPeHnHAILHOI0 BpAIICHNA.

Ecom npmeaTs, ato Commne 1eopMEPOBAHO B COOTBETCT-
BAN C HAHHBIMA O 6r0 CILIIOCHYTOCTH, TO MOKHO OPHHATA K
pAny 3armiodeHnit. Bo-mepBHX, H30HITOYHOE CMEINeHHe HePH-
reqms, paBHoe unpuMepro 4” B cromerme, OyAer BEI3BBAHO
cirocaytoctsio Cornna. Torga pas peasrTusmcreroro sddex-
Ta ocTaercs okoio 39”7 B cToNeTHE, UTO XOPOIIO COIIACYeTCH
¢ mpe[CKasaHneM CHAJIAPHO-TeH30PHOH TEOPHHM TATOTEHHSA, HO
OPOTHBOPEINT HpefcKasaHmio ofmel TEOPHMH OTHOCHTENbHO-
ctu. Ciemyer 3aMeTHTh, 4TO HMeeTCA HEKOTOpas Heompefe-
JTeHHOCTh OTHOCUTEIHHO OpOmTei Meprypma. Habmomars ero
TPYAHO, B MOKET OKAa3aThCH, 970 CBABAHHEE ¢ HAM OMAOKH
3HAYETEeNbHee, 9eM HYMalT ceitgac acrpoHoMmsul. Ilpmpmer Bpe-
Mi, H pagHoIOKANHOHAEIe HaOMOfeHns IaneT NajyT He3aBH-~
CEMOe OIpefieeHMe BOJWYHHB CMeIeHEHs Tepuredms Mep-
KypHs.

Bropoift BEBOJ, K KOTOPOMY MOMXHO IPHATH Ha OCHOBAHHH
Habmogaemoit ciunocayrocte Coimna, kacaercsa coiters Coirn-
T2 KaKk BPamIAlOIIeiica 3Be3[El, €CIH CYHTATH BePHOH THIOTe-
3y o OuicTpo Bpamamomeiica cepanernne. Jliig roxyGHx 3Besq
Hpadit morasas, 470 HX MOMEHT KOJAYECTBAa ABHKEHHEA LPO-
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nopouonanen Macce B cremend 1,57 [11]. Ecan npmmsts, 90
cepauesera ColmNa BpamaeTcs ¢ MePHOXOM 2 JHS, MOMEHT
KoawgecTsa Asmmenns Commna me Gymer mpoTrBopeunTh dop-
myiae Kpadra. Torga sty dopmyry pasymuo o6o0ImET, H pac-
TPOCTPAHHT, HA BCe HOPMAJIbHEIE 3Be3/IbI IVIABHOM IOCHe/[0Ba-~
TeJILHOCTH, JOMYCKAasdA, YTO B KPACHHIX 3BE3XaX MOMEHT IoTpe-
fen riayGoko B HX cepamesmme. lIpE 3T0M CymIeCTBEHHO®
pasimude MeAy KpPAaCHEIME M TOTyORMH 3Be3faME HY:KHO
HCKATh B 3Be3HHOM BeTpe, 3aMelJIIONEeM BpamleHHe IOBEpX-
HOCTH KDacHEIX 3Be3f. . '

Yro mpmer Hac B Oynymem? IIpemnae Bcero, B Oynymem pa-
NHOMOKAMHORHEE HalmojNenra mwiaHeT NOMKHE HPHBECTH K
YAy9YNIeHHKEM He3aBHCHMHIM HSMEPEHHSIM CMelIeHHA Iepure-
ang Mepkypus. ITu HaGmONeHAA [OKEE TaK/Ke IPABECTH K
H3MepeHHI0 cMelllennss mepureana s demam H pas Mapca.
CpasHEBas JaHHbIE VI HECKOJILKHX ILIaHET, MOKHO OBLIO OHI
HCKIIOYATH BAAAHEEE ciunocHyTocT Connama M TakmMm ofpasom
HEIOCPeNCTBEHHO IPOBEPATEH BEIHIHHY PEIITHBHCTCKOTO 3¢-
derta. BosMoKHO TakMKe, YTO HOBHIe H HesaBHCHMEE ompeje-
aenusi fedopmanuu rpamTanmonsoro moas Commma ypacres
npoumssectd, mHafmiofas m ppyrue opOmraxbmble 5PderTH, K
KOTODPEIM LpHBORAT cmiaocEyTocTs CoXHENa, ecim yxacrea
YCTAaHOBHTL HA HCKYyCCTBeHHOH IUIaHeTe HIH AacTEPOHJe
DIIEKTPOHHYI0 cHcTeMy. HakoHemn, caexyer 3aMeTHTb, UTO 6CIH
Hamn HaOmOOeHHd GyAyT HCTONKOBAHLI B TOIL3Y CKAJSAPHO-
TeH30DHOH TEOPHH TATOTEHWA, a He 00NIedl TeopHH OTHOCH-
TEILHOCTH, TO OTKIOHEHHe Jyueill ¢BeTa rPaBHTANIOHHEIM I0-
IeM NOMMHO cocTaBisaTs ammb 0,93 siEmTeiiHoBCKOTO 3Hade-
mnsa. Bonee ToHkme HAGMIOEEHWA ¢ TTOMODIBIO PAJEOIOKATUE
IDIAHeT M APYTHe METOHB YTOYHeHWS BeJHYHHL OTHIOHEHHS
Jydell cBeTa MOTYT AaTh Pe3yiIbTATEL, KOTOPHEe JHG0 MOfTBEp-
AAT, Jnb0 OmPOBEPTHYT IIPHBEAEHHOe HCTONKOBAHHE HAIIAX
sabmogennt cumocayToctr ConHIa.
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I1I. KOCMUYECKUI «OTHEHHEIN TIAP>
U TPABUTAI{UA

BBEJEHUE

B 7iByX mpefmAymEX JeKOHAX 5 HOJYEPKHYN, 9TO TPABH-
TANHOHHOE B3aHMOMEHCTBHE SBIACTCA UPE3BHIYAAHO CIAOBIM
H 9YTO JPIfA NPOBeJ[eHHs IPHANMIHAJILHEIX SKCIIePEMEHTOB OpH-~
XOATCA HMCIIOAb30BaTh orpomusie Teda. Merounmkom rpasara-
IHOHHOTO IOJA B OOBITe JTBema, o0Cy;XgaBmieMcS B IepBoi
nexnum, Opmo CoXHLE, B OHO 7Re HCIONB30BAJIOCH IPH IIOJNO-
MHTEIBHOR 1poBepre Oo0I[eAA TEOPHH OTHOCHTEALHOCTH,
obcysknaBmeiics Bo nropoit mexgum. Cerofna MeI ofpaTmMca
K manborbmei; H3 BO3MOIKHBIX NHHAMUYOCKAX CHCTEM — KO
Bcenennoit 8 mesroM. 3pech TPOTAMEHHOCTH B IPOCTPAHCTBE
B BO BpeMeHH CTOJh BEJIHKH, UTO JUHAMEKA CHCTEMEI olipeje-
AsieTcA TIABHEIM 00Pa3oM PelATHBUCTCKUME NPHHIEIAME, a
He PelATHBHCTCKAMHE 9(b(bexramn HIPAOIIAMA PoXb BTOPO-
CTeNeHHHX BOSMYIEHWH CHCTeMH, IIOYTH IIONHOCTHIO ONHCHI-
BaeMoit Mexanmkoii HrioToHa.

Tlopxon ko Béesrennoii B eoM Kak K IpaGOpY ~— BeIb 8a-~
HATHAS, HO IpOBefieHHe SKCOEDPEMEHTOB ¢ TAKEM UpEOOpOM
umeeT orpammienus. HabmopnaTens ne MoKeT yIpaBIATE OIEI-
TOM, H OIGIT He MOMeT OkTh HoBTOpeH. Bonee Toro, B mpubop
HEBO3MOKHO BHOCHTH H3MeHeHHS.

Hpntopr: acTpoHOMHEYECKAX pasMepoOB TPeOYIOTCH HE TOXb-
KO I HCCAeA0BAHNA TATOTeHHsA. fIepHbIe peakmul HpoTeKa-
foT BEyTpE COnHIA B TAKMX YCIOBHAX, KOTOPLIE HEBO3MOMKHO
BOCIPOH3BecTH B Ja0OpaTOpPHM, A BHYTPH HEHTPOHHEIX 3Be3]
H GebiX KapAHKOB BEO[ECTBO CHATO [0 IMIOTHOCTEH, aGCOMIOT-
HO HeJOCTIKUMEIX B JabopaTopmu. Bo Beexennoir mponcxomar
MarsuTorEApoARHaMudecKre 3P@EKTH, B KOTOPHX yIaCTBYIOT
MarsHTHEIC [IOAS H 9YPe3BHYAHHO pa3pe;KeHHENH HOHM30BaH-
HEIA ra3 B TAaKHX ofbeMax M B TeUeHHEe TAKHX HHTEPBAIOB
BpeMeHH, 9To HEgero mofo0Horo B 1aopaTopEd HaM He IOBTO-
puts. Has maydeHEs mofo0HEX (PHM3MYECKHX SBIeHmil Hcclie-
floBapHe acTPOHOMMYECKHX CHCTeM CTAHOBHTCSH CYIIeCTBeH-
aum. Ho B ciydae rpaBETAnud — caMoro caaforo ms H3BecT-
EHX B3aEMOJeicTBHit — TaKkof acrpodmamueckuit mopxonm K
3KCIIePEMEHTAJIbHOMY HO3HAHHI0 HPOCTO HEOOX0IEM.

~
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BceeleEEAA — CANIGKOM CIOMHAs CHCTEMa, 9TOOBI ee HC-
CIeR0BATh MefYKTHBHO, HCXONA M3 HAYANBHHX YCIOBHA H pe-
masd ypasHemHa pABmmends. [opasmo Goxee ILIONOTBOPHBIA
DOMXOJ — TIATENLHO AHAIH3NPOBATH HaGIIOfaemble CBOHCTBA
BeeneHHoi, a 3aTeM HEITATHCH [eJaTh 3awioueHnms o0 HX
OpApone U SBOTIONHEH B TPOILIOM. -

Yro ME BHIHM, BEITJIAJLIBAS B3 CBOEro Mmpa Bo Bcerxen-
uyio? Kpome maaner, Jlyas u npounx meixknx rea ConHewHOR
CHCTeMBI, TIEPBHIM CYIIECTBEHHHIM O0'EKTOM MBJAETCH HAaIle
Conane. Coxnne, 6yayds TEOHEYHOH 3Be370i, COOEPRUT B CBO-
AX HAPYKHHIX CJIOAX KpoMe BOJIOPOfia KPyTibim gHcioM 25 %'
resma # 2% npyrex saementos. snyuenme Conmna mopmep-
JKABAETCH NMPEBPAMIEeHNeM B €r0 HepaxX BOAOPOAA B Teddil IpH
Oo4eHb BHICOKEX TeMmeparypax. Qaxt manmums mHa Conmme
KpOMe BONOPOAA W Telds TaKKe APYTHX DIEMEHTOB 0YeHD Ba-
JeH, TAK KaK eCTh OCHOBAHHA JIYMATh, YTO TH Golee TsIKeNbIe
5JIMEHTEL OBLIM CHHTE3MPOBAHHI B IIPONLIOM BHYTPH APYTHX
3Be3IL.

Ioxurys ConHOe ® oTHPABHBIIACEH ellle TOPA3Ao Aajibile B
KocMoC, Ha paccrosnams, Goxee geMm B 100 000 pas upesnimaro- -
nae paccrosrme or CoxHna 0 3emim, Mb HAYHEM BCTPEdaTh
H 1pyTde commmenono0Hbie 00HeKTH — 3Besfn. OHE momapma-
OTCA HHOTN@A NEeJHMH CKOIUIGHAAMHE — IPaBATATHOHHO CBA-
3aHHEIMA CHCTEMAaMH, TAKEMH, KaKk H3BeCTHEIe BoeM ILnesass, a
MHOIKECTBO Q4eHb CHA0BIX, a 3HAYAT, H 0UeHb JANEKHX 3Be3]
ofpasyeT OrpOMHBEIH IIOsC BOKPYT. Bcero HeGa — Muaewnmit
ITyTs. Ora mocuemnsAs cHCTeMa HABONHMT HA MHICHH 00 yaEBH-
TeJbHEHMeH TeHJEHIIMA B pacmpefeleHHH 3Be3], a HMeHHO
CTpeMIIeHEH cOOMpAThCA B YIVIONIEHHEIe AUCKOO0OpASHEIE CH-
cremsl, iMenno TakEM IMCKOM, BATEMEIM ¢ pebpa, H ABJIAETCH
Ham Miewnstit Ilyre. Timarennmoe mccirefoBaHHe €ro CTPyK-
TYPHL, 0COBEHHO IPH IOMOIIE PAJIHOTENIECKOIIOB, IIOKA3ANO0, YTO
0H o6nagaeTr Gopmoil YIIOIIEHHOH COHPAJH U HOKO0CH IaBHO
U3BECTHRIM CIHPAIBHEIM TYMAaHHOCTAM, BO MHOKECTBe HAGJIO-
maemMerMm Ha Hebe. DTor mucK — [anakTHKa, rpaBHTATUOHHO
CBA3AHHAS cHCTeMa 3Be3y. VsBectro, uro mmamerp [amaxrawm
cocTapiser UpEOAHBHTENRHO 2D Kime, T. e, 7,5-10%22 cM mim
5 Mmmmapnos paccrosami or Connna no 3emam. B Tanaxrn-
Ke mpumepno 100 mmuimapmos 3Besp, a TONNAHA AWCKA Ha
pPaccroaamm Coianna or medarpa I'alakTHKE cocraBisieT OKOIO
2% ero pmmamerpa. B TeJOM [TACK MeJJIeHHO BPAImaeTCs BOKPYT
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cBOell OCH, IpEYI6M HAPYKHAA €T0 JACThH IBHIKETCH MelJIeHHee,
Conmny pmias ofGopora BOKpYr meHTpa l'amakTmem tpefyercs
250 MELIHOHOB JIeT,

OpnnM m3 acmexros crpoerus amaktury, e Gpocaromux-
¢s B TJIa3a, ABIAETCHA CYIIECTBOBAHHME B HEl ABYX MOJCHCTEM
spesn. Ilepsast mopcmcrTema, mim HacedeHme I, BRIOYacT
3Be3[bl, COCTABJIAIIAE yiKe OMMCAHHBIA JHCK; BTOpas jKe
cucrema, mim Hacenemme 11 coctomr m3 sBesn, cdepmduecK:
pacIpefieieHHEIX BOKPYT MeHTpa ['asakTurm. 3Be3anl Hacele-
HEa 1] ABmKyTCA He MO KPYTrOBHIM OpOHTAM, THNMIHBIM [JIS
wienoB Hacexenus I, a mo upessruaiino BuITAHYTHM. V3BecT-
HO, 4T0 3Be3nsl Haceidenmd 11 gpesBrluaitHO cTapel, © B HEX
MaJIo TSIKEeNLIX 2IeMeHTOB mo cpaBHeHui ¢ Coranem. ITH pas-
JHY9ES B XEMOYECKOM COCTaBe W IBIMKEHHH HMEIOT BajKHOE
3Hadenme Aa GyEAaMEeHTANRHOTO BOIPOCA, CBA3AHHOIO ¢ I'Pa-
BHTAIEel, K KOTOPOMY MBI e€Ife BepHEeMCH.

Bospact 3Be3y ompepenseTcs m3 aHANHE3a 3BE3NHEIX CHOI-
aennit, Vicxona Kay w3 HabuogaTeNbHEIX, TAK B U3 TeopeTmde-
CKEX coo0paykeHnii, IMoJaraoT, 970 rPABATAAOHHO CBA3AHHEIE
3BE3IHHE CKOINIGHHS COflepsKaT 3Be3 b B.OCHOBHOM OJHOTO H
TOr'0 7K€ BO3pacTa, CKOHICHCHDPOBABIIHECS W3 rasoBoro ofia-
Ka IIPE TPAaBETARWOHHOM Ciarmu. Macch 3Bes]| pasiWdHEL, .
foyiee MacCHBHEIE 3Be3[Hl ABIAKTCA Dojiee APKAME, IpPAYIEM
CBETHEMOCTb MX BO3pacTaeT KakK Ky0 Maccwel (#ia 3Besp, Golee
Maccuenbix, 4yeM Cosane). IlosroMy BpeMs KuSHE TaKoil
3BE3JBI [0 MOMEHTA, IIOKA B IEHTPE €€ He MCTOMATCH 3amachl
BOJIOPO/A, NpHOXU3HTENHFHO 00pPaTHO NPONOPHMOHAIRHO KBAJ-
patry MacChl. 3HAYAT, MAKCHMMAJILHAA CBETHMOCTH 3Be3f, B
MEHTPe KOTOPHIX emle «CRUTAeTCA» BOHOPOH, MOMKET CIYKHUTH
Mepoil BospacTa CkomiIeHHs. TpyAHOCTH TpH OLEHKE MaKCH-
MaJIbHOH CBETHMOCTH YCTPAHAIOTCH, €CJIH HCIOJIH30BATH CBA3L
MERIy CBEeTHMOCTBI0 M TBETOM 3BE3JLI (CAMBIe MACCUBHEIC T -
fIpK@e 3BesIHl ABIATCA Hambosee ronyOnmm). UtoOsl ome-
HETHh HX BO3PacT, ocTaeTcs TOJIHKO HaOMIOZATh OBET 3Be3j|
BIONh «IMVIABHOH IIOCIETOBATENBHOCTHY — 3BE3J, (CHKUTAIO-
DIEX» B CBOEX Henpax Bogopof [2].

OcnoBHO# (aKT, KOTOPHIl BHIACHAETCS IPH HCCIEOBAHAR
BO3pacTa 3Be3f, COCTOMT B TOM, 4TO Bce 3Be3ABI HaceneHus I
HMEIOT, BEIIMO, IIPEMEPHO OfMH M TOT jKe BO3pacT, TOTTa KaK
3BE3H HaceleHWs 1 pasbpocaHE! 10 CAMBIM DASHEIM BO3pa-
cTaM, HO MoJIOe 3Bes3f Hacexenus 11. AGcomorasie BOBPACTLI
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3BE3J[ He H3BECTHHI, 0co0eHHO 3Be3 nacenenns 11, BBHIY Hesc-
HOCTH MX XHMHYECKOTO COCTaBa. B mpEHOuIle TeopHs 3Bes3NHOR
SBOJIOLNUE I03BONAET ONPENeIHTh BO3PACT 3BE3NHEIX CKOIIe-
HUH, eCIH 3afjaH XHMHYECKHI cocTas, IIpH pasHLIX IpeAmoIo-
JKeHHAX 0 COCTaBe BO3PACT 3Be3x Hacelenws Il xemur B mpe-
mexax or 9-10° go 20-10° xer [3], mpuuem Gomee Momomste

-

Pmec. 25. IMMaposoe 3Be3gHOe cromaenme. HeKoTOpHe CYHATAIOT, UTO
ST KOMIAKTHEIE CHCTEeMBl, HacYUTHIBalomme npmMmepHo mo 10° 3meaq,
CYTh PEJNKTOBEIE OCTATKA MePBHYHEIX Ta30BHX 00GIaKoB, CKOHAEHCH-
POBaBIUAXCA HPHA OCTHBAHAA KOCMAYECKOrO «OTHEHHOIO IHapay.

3Be3Akl comepiKar Goxbme reimsa. Bospact 'amarTErm Momer
OLITH Takmxe OMpefeleH 0 CKOPOCTH PAaJMOAKTHBHOTO paciia-
ma ypamna, oGpasoBaBimeroca B [anmaxrmke, worma oma GbLIa
monopoit [1]. dTor Bospact, CYMTAOI{AICA OTHOH M3 CaMBIX
TOUHLIX OTEHOK i Bcenemnoit, pasen 7+ 10° wer {4]. Mur eme
BepHEMCH K TpeTbeMy cmoco0y ONeHKH BO3pacra.
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Orpomuyio c(hepHIecKy0 COBOKYNHOCTL 3Be3J] HACOISHWS
11 masmBaror eme «raxo». OHo comep:KuT NpPEGIE3UTENHHO
100 mapoBnix 3pe3nHBX ckomrenuil, Omu uMelor chepuyecKylo
dopMy, TpuMepHO ONHM H Te K€ PAa3Mephl H CBETUMOCTH H
coep:xar npubausurensno mo 10° 3pesn (pme. 25). Coctas m
BO3PacT 3Be3]] 3TUX CKOIJIEHWH, MO-BEXEMOMY, TOT 3Ke, UTO U
y opmHOUHHKX 3Be3x Hacedemms II (3Besgnoe mome). Mut ¢
TIuGxcom cumTaeM, 9To 3TH CKONIEHHA ABIAIOTCA PETAKTOBLI-
MH OCTATHKAMH HEDPBEIX O00BEKTOB, CKOHJeHCHPOBABLIMXCA H3
BelllecTsa pacmmpsoiieiica Beenennoit. Ognako Mel erme Ie
roBOpEAN 006 5TOM PaCIIEpPEHHY, ¥ A IePeXOKY Teephb K 3T0-
My BOmpocy.

3a mpepenamMu Hameill I'amaKTUKH MBI BcTpeuaeM MHOTO
OPYTEX 4pe3BhluaifHo GONpINEX 3BE3AHBIX CHCTEM, acTO JH-
CKOOOPA3HEIX, CO CHHPAJbHBIMU BETBAMH, MONOCHRIX HaImuei
[anaxrmke.

o npoHUKHOBEHHES B acTPOHOMHIO (poTorpadpEuecKuX Me-
TOROB He 3HAJHM, UTO cIa0BIe CBETJEIe NATHHIMIKE C eBa pas-
IN9IEMOil CHUPANbHOR CTPYKTYPO#l IpPeACcTaBAAOT coboil ru-
TaHTCKHe BBesfHEIe cHcTeMHEl. [lasKe Temepsr ynaerca pasid-
9UTH B ONEKAWMEX CHEPATBHBIX TYMAaHHOCTAX TOJRKO caMble
ApKUEe 3BE3HBL

Mgu 3naem temeps, uro Hamra I'ajakTuKa — 3TO OffHA M3,
BepOATHO, MIIIHAPAA NOMOGHBIX €if rPaBATAIMOHHO CBA3AH-
HBIX 3Be3fHBIX cucTeM Bo Beemennoit, He Bce aBesumnie cmere-
MEl ABIAKTCA COUPAILHEIMH TaJaKTHKAMH — B HEKOTOPLIX
CIyYaAX TaNaKTAKH MMEIOT OKPYrAYIo, 3MIANTAYECKYI (op-
My, @ HHOT/{a COCTOAT M3 IIePeMBIYKH C OTXOJAIEME OT liee
cOupanbHEIME BetBAmuM, CylIecTBYIOT M KpaitHe HellpaBWIL-
Hbie TANaKTHKHA, KaK sHaMeHHTHe Marennanossr OGnaxa, su-
JAEMble B I03KHOM HOJyIIapHH.

Bce atm pasmooGpasHbie raaKTHKE pasbpocaHbl Ha Daa-
HBIX PacCTOAHHEAX OT HAC, H Ha GOABINUX PACCTOAHHAX THCIO
BX orpoMHO. B otnmume oT mAapoBHX 3Be3HBIX CKOILIEHHH
RIS TaJaKTHEK KajKJIOTO THIA HE XapaKTepHO MOCTOSHCTBO
Pa3MepoB H cBeTHEMOcTe#. Macch H CBETHMOCTH rajlakKTHR MO-
IyT pasinuarThcd HA 4 mOpAMKA 0 CBOEH BelMYHHe,

ITpr nalimdeHns COeKTPOB HalleKHX TATaKTHK o0HADYIKE-
JI0CH, UTO CHEKTPaNbHEIe JHHUA B HAX CABHHYXHCH B KPACHYIO
CTOPOHY, uT0, coriacHo adderry Jlomnnepa, osHauaer yname-
HEe 0T Hac. JT0 TaK Ha3hiBaeMoe KOCMOJIOIMYECKOe KpacHoe
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cMellleHAe OKA3alloCh MPONOPIEOHANBHEIM PACCTOAHMIO [0 ra-
gakTuKE, Takag cBA3D MEMKIY KpacHBIM CMeNIeHEEM H pac-
cTogHEAEeM ORLIA HCCAefoBaHA YpesBEvaiiHo Tmareasko A, C3n-
neliyzxeM, 00HAPYKHEBIINM, UTO yjo0Hee Bcero oMEpPaThCA IPH
BTOM HCCHAEIOBAHEM HA CKOIIeHHA ralakTuK. CKOmIeHHA ra-
JAKTHK Ha HeGe MHOMKeCTBO, H OHH, BEAMO, ABIAIOTCA TPaBH-
TaIHOHHO CBASAHHEIME CHCTEMAMM TANAKTHK, ABHKYMEXCH
BHYTPH HHAX C OTHOCHTEJIBHEIMEA CKopocTAME mopsaaxa 103 xm/c.
Mo CongelyRy, caMas ApKag rajJakTAKa B CKOIJIEHHN HMeeT
folee WIM MEHee CTAaHIAPTHYI0 CBeTHMOCTh. LaccTosiHme HO
CKOIIEHASI TAJNAKTHEK I09TOMY -  OUPENeNAeTCA IO BEREMOMY
6.1ecky mambodee sipKoro wieHa ckomaenud. Orciojla B Haxo-
RUTCA CBA3H MEKAY PacCTOAHMEM M KpPACHBHIM cMelmeHmeM {5].

N3 nmabmopennii cienyer, uro BcelenHas saBasercA pac-
mEpsiomeiicad CECTeMOH, MPEIEeM CKOPOCTH PACIIHDEHHS IPO-
OOPHEOHANBHA PACCTOAHEIO OT Hac. laxasa cBA3H MemKIy pac-
CTOSIHMEM ¥ CKODOCTBIO YpesBrivaitHo Bakaa, B 1929 r. Xa60x
oGHapy:xua, uto Beenmenmas pacmmpsiercsa, IpuueM IPOUjieH-
HOe B XOJl¢ DPACIIHPEHUsA PACCTOAHEE IPOMOPIUOHATILHO CKO-
poctn pasberanus [6]. Ecam npemuonosxuts, 9To cKopocTs yoe-
raHusA TATAKTEKA He M3MEHAETCA CO BPeMeHeM, TO HEYero He
CTOMT OpPeNeNuTh MOMEHT, KOT/Ia dTa rajaKTaKa Oblia COBCeM
Oau3Ka K HAaM. JTOT MOMEHT OKashiBaeTcd OFHUM U TeM jKe
JJIf BceX TaJaKTHK; 0 COBDEMEHHEIM oIleHKaM 5To Oprio 10—
17 munnmappos xer Tomy Hazap [5]. Buecte ¢ TeMm rpasmTanm-
OHHOE HDPHUTSKeHHE CO CTOPOHE! JPYIHX TAJAKTHK CTPEMHTCH
3aMEIJIAETDh CKOPOCTH PACIIMPEHHUsA, B eCTh OCHOBAHHN CYMTATH,

YTo MCTHHHEIN Bo3pact BcemeHnoil (Bpemsi, mpomejimee ¢ MO-
MeHTa (B3PHIBA») PaBeH IPHGIE3ATENBHO /3 TOMBKO 4TO HpH-
BeeHHOr0 3HaveHud, T. e, 6,0—11 MEITEADJOB JeT. Crenyet
OTMETHTH, 9TO BO3pacT I‘anamnxn, HaliJleHHEIH B3 3aKOHA pa-
MHOAKTHBHOTO paclaja ypaHa M OLeHeHHBI B 7 MUIHADHOB
Jet, coraacyercd ¢ 31oii rpyGoil omeHKOi.

Oco6enno BakHOM depToil pacupefeleHHA TATAKTAK BO-
KPYT Hac ABIAETCA OZHOPOTHOCTH M H30TPOIMHOCTE 3TOTO pac-
Opepenesns. HapTuaa TakoBa, Kak OyATO ralaKTHKE pasGpo-
CaHBI BOKDPYT HAC PaBHOMEPHO, H 3Ta OJHOPOXHOCTH KacaeTcs
He TOJNBKO HX PaclpefelieHHs, HO W 3aKOHA BO3pACTAHHA HX
CKOpocTeil o Mepe yhnaieHEd oT Hac. Kak 370 caemyer mertod-
kopath? HampammuBaercs Muicin, 9T0 4eI0BERY OTBe[eHO 0CO-
0oe, meHTpadLHOE HoJOKeHHe Bo Bcelennoii, 4To Bce rajlax-
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THKA pasferaloTca HMeHHO oT Hac. J[pyroe uCTOIKOBaHHE
yTBepKIaeT, uTo BcedemHas 1m0 cBoelt CTPYKType ORHOPOZHA
H Bce TOUKH B Hell paBHonpaBHEL. Torga Bcemennas mpemcTas-
aAeTca U30TPOIHONH TpH HaOMONEHHE H3 J0§0H TralaKTHKH, B
KaKoi OBl HE KM 4eloBeK. JTO IoCIeHee HCTOJKOBARHE CO-
orpercTByeT HabaogeHmaM. Herpymmo MeiciemHo mepeHec-
TECH B JI00YI0 raJdaKTHKY, HAJEKYI0 OT Hallell, H y4ecTh IPH
3TOM TO, UTO HAM CETOJHsS M3BECTHO O paclpPefejieHHH Talak-
TEK H 00 AX JABWKeHAH OTHOCHTENBHO Hac (IPEMEM 3TO J{BH-
JKeHHe amcTO pajguanbHbiM). IIpomssens rakoe mpocToe Mare-
MaTpuecKoe mpeobpasoBaHue, MBl IPHIeM K 3aKJIIOYEHHIO, 4TO
B cpepaeM BceelenHaa ofHHAKOBA, 3 KAKOH OB IATAKTHKE MBI
ee HHE HalMOadd, ITo 3aKIIOYeHHe COOTBETCTBYeT Teshcy o6
ogHopopHocTH Beenennoi m 0 TOM, 9T0 ueloBeK He 3aHAMAET
B Heil KaKoro-1To 0co06oro, IeHTPANBHOTO IOJOKeHns.

B nexoM Ml IpEXogHEM K IpefcTaBieHUI0, uro Bceenennas
Ohla mMopoiKIeHa B HeKoit KaTacTpodie W, BOPOSTHO, K KaTa-
crpoge e crpemurcd. Ecinu cropocts pacinmpenms Bceemen-
HOH {OCTATOYHO CHABHO 3aMeJJIAeTCsH, 3TO PacIIAPeHAe B OXAH
OpeKPaCHBI JIeHb HPeKPaTUTCA ¥ CMeHETCA ciRatneM. Pesyib-
TATOM €r0 MOKeT GBITh KaTacTpoda, IPH KOTOPOH raJaKTHKH
HAYHYT CTAJKHBATHCA JPYr ¢ JpyroM, m KoHen Bcelennoi
OKaKeTCsA TOTNA IOMOOHEIM ee Havaldy, KOTODHIE HAC CeroxH:
B OCHOBHOM HHTepecyerT.

TEOPUA TATOTEHNSA 11 PACIINPAIOITAACH BCEJIEHHASA

Kax ye roBopmIoch B ABYX HPERLIAYIIEX JEKI{EAX, MEI
IPOBOUM CPaBHEHEE MeKAY ABYMA PelfTHBACTCKAMYE TeOPH-
AMH TATOTeHHA: 00Iieit TeopHel OTHOCHTEABLHOCTH JiHNITEl-
Ha O [Opyroit o0lepelaATHBUCTCKOM TEOpHed, TeCHO CBA3AHHOM
¢ Helf,— CKAIAPHO-TeH30PHOH Teopueit. O6e 0HE OCHOBHIBATOT-
¢ Ha PHAMAHOBOM reoMeTpHH, (HBMYeCKOe IPOCTPAHCTBO B
KOTOpO# He 006a3aTeNbHO IIocKoe (eBKIHAOBO). B Teopmm 14-
roTeHEA OJNHmTe#HA rpaBETANHOHHEIe 3PPEKTH CBABAHEL ¢
KPHBUBHOA mpocTpaECTBa-BpeMeHH, Touka 3peHHs CKaXSAPHO-
TeH30PHOH TeopHH AHAJIOTHYHA, HO J06aBiAeTcd CKAXAPHO®
nosie, POk KOTOPOTO aHAJOIMYHA POJH CKAAAPHOIO I'paBATA-
OHOHHOTO IOJA B JO3HHMTEHHOBCKOH TEODHH TATOTEHWA.

B ofemx Teopmsix mpOCTPAHCTBO-BPEMS MOKHO CIATATH
¢ JOCTATOYHOM CTENEHBI0 TOYHOCTH IJIOCKEM B TeX MAJNHIX ve-
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TEHIDEXMOPHEIX 00JacTAX, B KOTOPHIX cTaBHTcH JdabopaTop-
HEifl OIEIT. Ecal B 3THX MadkX 06JIacTAX JaCTHAIE ABHAMKYTCHA
OTHOCHTENIBbHO JabopaTopuy ROCTATOYHO MEJIEHHO, TO HBLIOTO-
HOBCKAfA JUHAMHUKA B INIOCKOM TPeXMEPHOM afCOMIOTHOM IIPO-
cTpaHcTBE JocraTouHa. [aa ommcamms GBICTPEIX [BEMKEHER
TpeGyeTcA dYacTHAsi TeOPHA OTHOCHTEABHOCTH OJMHNITEiHA,
geTHIPEXMEPHOE  IIPOCTPAHCTBO-BPEMA  KOTOPOiH TAKIKe
IJIOCKO®. : -

Bcenennas, B3ATag KaK Ieloe, TAK OTPOMHA, YTO HTOT
OrpaHHAYEHHBIA MOAXOJ, OCHOBHIBAIOINWIACA HA PAaCCMOTDPeHHH
HPAKTHYIECKH INIOCKHX MAJNHX 3JeMEeHTOB IIPOCTPAHCTRA-BPE-
MeHH, TIpHeMJeM TOJbKO IIPE aHAAW3e Majioro yiacTKa Bee-
aenHoit. OfHAKO BCleACTBAE ee OMHOPOAHOCTH M0G0 MaJbril
3JeMeHT IPOCTPAHCTBa-BPeMeHH NO/DKeHn OnTh (B cpegHeM)
THIAYIHEIM 00pasmnoM mexoro. O6pasen 3ToT HoTKeH OHITE Ma-
IBIM, OfHAKOo He depecuyp. CymecTBeHHO, 9TOGLI OH ORI 10-
CTATOYHO BeJUK M BKIIOYAJ MHOIO FAJaKTHK, fayke CKOINIGHMIT
ralaKTHK, WHave OBLI0 GBI HEBO3MOMKHO CYHTATL 3aIONHHIO-
HIyI0 ero MaTepHI0 HemPepuIBHOU cpemoit.

*K cuacTeio, Best BeeneHHas HaCTOIRKO OTPOMHA, UTO JasKe
STOT THTARTCKUN (3IEMEHT» e€e MOKeT CUMTATHLCA MAJIBIM IO
cpaBHEeHHIO ¢ Hell caMoit. TakuM o6pasoMm, ME MOKeM H3YdYaTh
Beenennyio B meaoM, Heclexys Halll THTAYHBEL 06 pasen, wpe-
CTaBJIAIIMAR c000i MPAKTHIECKE IIOCKAR 3IeMeHT POCTPaH-
CTBa-BPeMEHH. ‘

Y reopum Tarorenns HsiotoHa ecTn yjnusHTenbHOE Ccaen-
CTBHE: I0BCIORY BHYTDH mycToil ceprueckoii MaccHBHOR 060-
JOYKU BCAKOe TPaBETAIAOHHOE BO3JEHCTBEE OTCYTCTBYeT.
Warynums mojckaseiBaeT, 4To mpoGHOE TeJio, eClH €ro IpH-
Onu3ETH HBHYTPH K 000M0UKeE, JOMKHO- ObLI0 GBI IPATATABATE-
¢ ee Ommrkalimeii vactbio. OfHAKO 3TOr0 He IPOMCXONHT, TaK
KakK B 9To# 4acTH "BeliecTBa HAMHOI'0 MeHbIle, YeM BO BCEX
OCTAJIbHEIX YacTAX OOMIHMpHOH 060I0YKHA, M B3aMMHO NPOTHBO-
TION0}KHEIe CHIIEI HPHTKEHAA B TOYTHOCTH KOMIEHCEPYIOT APYr
Apyra. Ecam 6s1 MBI mpoGypmiu B OfHOPOAHOH chepmuecKoi
demile pajmaJbHYI0 IIAaXTy A0 CAMOTO II@HTPA, TO YCKOPEHHe
OpomrenHo#f B 3Ty MAXTy APOCHHKE BCe BpeMs yMeHBIIAIOCH
Obl 10 Mepe NPHOIMKeHEA K IEHTPY 3eMIIH.

JTOT BHIBOJI, YTO I'PABHTAIMOHHEe CHJE HCUE3A0T BHYT-
pu cdeprdecKoii IOTOCTH ¢ M3OTPOIHEIM  pacipeeleHHeM
Macc, cOXpaHAeT CBOI CHAY H B ofIjeit TeOPHH OTHOCHTENb-
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HocTH. BRyTpHE TaKo# IOJOCTH HPOCTPAHCTBO-BPEMA [OIKHO
OBITH INIOCKAM M TPABATAIMOHHEIX CHJI HeT,

Bo BcemenHoit HeT TAKHX OrPOMHEIX C(hepHIECKHX IIOMO-
cTeill, HO MEI MOsKeM BX cele IpefCTaBATH, MEICIGHHO «BEIYEp-
IaB» BCe TaNaKTHKHA U3 GOJBINOTo (HO He CARIIKOM GOJbIOTo)
chepugeckoro ofbemMa, a 3aTeM BEPHYB HX ORHY 3a HPyro#
Ha3a)l B IOJYYEBIIYIOCH IIPH DTOM IIOJOCTH C INIOCKHM IIPO-
cTpaHcTBOM-BpeMeHeM. BosBpammas Hazaj ralakTHKHA, MEL Mo-
JKeM BHIPAsHUTh, HX I'PABHTAIMOHHEBIC B3aUMOJIEHCTBHA B JyXe
3aKoHa TATOTeHHA HPOTOHA KaK HPEUTAKeHHE MEMNY OTelNb-
HEIMU TaJaKTHKAMH, COjlepKAmUMHACA B Hamel cepmaecKoi
monoctn. Tako#l DNOAXOR K TraJaKTHKAM, paCHONOKEHHEIM
BHYTPH BooGpaskaeMoit chepHIECKOR I0JOCTH B B3aMMOJeMcT-
BYOIIEM 110 33KOHY TATOTEHMS [PYT ¢ APYTOM, HO TONBLKO He
¢ BEIeCTBOM BHE 3TO# 00JACTH, MOSBOJIMET IPOCTO OIMHUCATH
pacmmupende Bceememnoit {7).

Boobpasum Gonemio#t cdepuueckmit o6beM IpocTpaHCTBA A
cebsa B mentpe. Paguyc atoit chepst momxen GRITH MAJ IO CPAB-
HEHHIO ¢ PaflAyCcOM (BHAUMOTO MHPa», HO HOCTATOTHO BEJHK
A TOro, uToOhl B Heil IOMECTUIOCH 04eHEL GoJbINoe THCIO
rajaxtok, Ha ramakrury, HaXojsinyioca BHYTPH 3Tol o0ma-
cTH GIH3KO K MOBepXHOCTH c(iepsl, AeHCTBYIOT CHIBI TATOTE-
HEs, HANPABJIeHHBIE K ee [[eHTPY, KaK ecld Okl BCe BemecTBO
oTOfi 06IacTH OBLIO B HEM cocpegoToueHo. Torma pe3yabTHpY-
omee yCKOpPeHHe, meMcTBYIONiee HA TAKoA HPOGHEIM OGBeRT-
raJlaKTHKY B HaIDaBleHHH IEHTPa c(leps, WIH 3aMeJIeHHe
pacmupenns Bcemennoit, pasHO

e="5 =7 Gor, (1')
rge M — Macca, 3awimouenHag B cdiepe, r — PajgAyc IOCIEH-
Hell, p— Cpe/lHAA WIOTHOCTH MAaTePHE Bo BcexenHoit, a G —
IPaBHETANMOHHAA IOCTOAHHAA.

3 paBHOoMepHOcTE pacmEpeHus BceexenHo# caemyer, urto
pajHalbHAasi CKOPOCTh YRAJleHHH TaTaKTHKHE OT HAC PaBHA

—1
v="Tg'r, (2)
rae Ty — xaG6aosckmin BodpactT BceeneHmoit, o HMEHH OT-

"KpeiBarels pacmupennsa Bcenennoii. Bermumpa Ty Onira 6H
pasHa Bo3pacTy Bcemennoi, ecim Oul pacHIMpeHHe IPOTEKATO
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¢ IIOCTOSHHOM CKOPOCThIO. JaMefjleHAe YXOOHO XapaKTepH30-
BaTh 0e3pasMepHEIM IapaMeTpOM 3aMeJIeHHs

S =3 6Ty &)

Tlockoapky a= — d?r/dt® m pr® ects Mepa KoaH4ecTBA Bem[e-
cTBa, coiep;Kalnlerocs B cdepe W He 3aBHCAIIETO 0T BPeMeHH,
MOKHO IpOHHTerpmposatrh ypasHemme (1). Mm monyumm
Tor/A

8 “ .
V= ?n Gor* + v] (4)

e vo? — mocTOsHHAA HETerpmpoBanmsa, Ecam sta moctosm-
Had nonommenbna, 10 BcelleHRas pacIIEpseTcs HeOrpaHH-
9eHHO, HO eClE V¢ OTpHIaTeNbHa, To Beenernaa cEagaia pac-
mEpsgeTcA [0 CBOMX HaumboARmIAX DasMepoB, a 3aTeM CHOBA
cxuMaeTcsa. Ecam ke vo?=0, 10 Bcemenmas pacmmpserca
fecupeenbHO, ONHAKO CKOPOCTh pacIIMpPeHWS MOHOTOHHO
y6BiBaeT.

C rpy6o-HepeaaTHBACTCKOX TOUKH 3peHHs ypaBHeHHe (4)
MOKHO CUHTATH BEIpajKeHHEM B3aKOHA COXPAaHeHHA JHEDruu,

" YMHOMKag ero Ha p/r H mMepeHocs MepBEI wieH mpaBol 4acTH
B JIeBYI0, HOJYIAM TPH BEIWYHAHEl, COOTBETCTBYIOIIHE® KAHEe-
TAYECKO#, IOTEHIHAJLHON M TIONHOR . JHEPIUA HA eJAHHIY
obneMa,

Xora ypapuenme (4) OHIIO HOAYHIeHO B TIPEIOIOKEHHH -
PaBeHCTBA HYIO NaBIeHUsa (HAaBIeHAEM, CBASAHHEIM ¢ GecIo-
PAROYHREIM IBICKEHHEM raTakTHK, IpeaedperaeM), oHO ocTaeT-
Cfl clipaBe[JIMBEIM H IIpH Hajimdum jRaBiaeHusa. Ilpmprexras siin-
IITeHHOBCKEA NPUHNAN SKBUBAJASHTHOCTH MAacCHl H DHEPLHH,
HaiijleM, 94TO B ILIOTHOCTH MaTepwum P AODKHA OBITH BKIIOUYEHA
TemNIoBasa SHepruA. B peanbHo cylmecTsyoomei Beegennoll s1a
9HEPrusa, KaK I0NaraloT, NPHCYTCTBYeT B BHJE HBIyYeHAS
gepHoro Teaa ¢ temmeparypoir 2,7 H. B Bacrogmee BpeMs
BRKIAZOM TaKoil SHePrHEW MOKHO upeHe0perath, Ho, KaK MH
VBEAMM fajiee, 9TOT BKIax ORI BeChMa CYI[eCTBEHHLIM B IIpo-
ILJIOM.

Ecan o Beeaernoit mpucyTcTByer mapienue, oTIAIHOE OT
HYJAS, TO HOTHAA 3HEPTHUs, coflepramasicsd B pacmuapsiomencs
cdepe m onmpefeneHHAs BEIME, He MOCTOAHHA, TaK KAK BHYT-
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PeHHee JapiIenwe, [efCTBYiONlee HA HOBEPXHOCTh PACHIHPSIO-

medicsa cdepsi, coBepmaer pabory. CRopocTs M3MeHEHASA 110JI-

HOW 3Hepruwd, conepmamenca B cipepe, ynonneTBopneT TOTHIA
YPaBHEHHIO

d d .
—d—t- (pc¥8) = —P '&7 (r3). (5)

Ecan npopmddepennupoBats Mo BpeMeHM ypaBHeHHe (4) &
HOJCTABHETEL B Hero (9), mMoaydum

dm (3 .
o= (p+c,)r., | ®)

CoBpemeHHOe 3HAUeHHWe CpefHEH ILIOTHOCTE MAaTepPHUH BO
Bcenenmoi#t m3BecTHO maIoXo. Ecam npmEATH, WTO MaTepums
OpefCcTaBiAeHa UL BHAAMEIM BemIeCTBOM (TalaKTHKaMH),
TO CPefHAA IWIOTHOCTHL paBHA mpEMepHo 7-10~%! r/em®, Opna-
KO EMEITCA OCHOBAHHEA NOAATATH, 9YTO MATEPHA MOMKET IpH-
CyTCTBOBATH TaK;ke B BH3yalapHo HabmojaeMoit ¢opme, Tak
970 HOXHAA IIOTHOCTH MOMKOT UPHGIM3HTENLHO OCTHraTh
2-10~% r/em®, wt0 cooTBeTcTBOBAMO Gh caygaio vel=0. Torma
ypaBHeHHe (4) JerKo HHTETPHPYETCA W TPH DABHOM HYJIIO
NABIGHHE JaeT

1 = 6xGpt2, )

opaueM r ~ t/s, Torga upm paBHOM HYIIO [aBJEHNE Tapa-
merp samemienma (3) pasem 0,5.

Ha pume. 26 msoOpakeHs! KpWBHIe pelIeHHi, IIPeNCTABIIAI0-
mue r Kak GYHKOHO ¢ i TPeX PasHBIX ONEHOK COBPEMEHHOM
wrotHocTE MaTepur B P=0, HO IPE ogHOM H TOM jKe COBpe-
MeHHOM 3HaveHHH xa66.noncxoro Bo3pacTa. )

Ecth ocHoBanma monxaraTe (U JanbHeitmee ofcysRjeHue
lIOIITBepJ.IKT 370), UTO IVIOTHOCTH MaTepuu B Moaopoi Beeren-
HoOll He Ohila mpeHeOpesKEMO MaJgaof, a, HADPOTHB, YHAOB-
JeTBOpANa cootHOmeRHio P=pc?/3. 310 MAKCHMAIBHO BO3-
MOKHOe JapieHme i oOHIYHOIO BemiecTBa, M OHO THIIMTIHO
[ PeNATEBHCTCKAX YACTHUI, TAKHX, KaKk 3IEKTPOMArHHTHOe
manyuenne ((oronsr), B sToM crydae ms ypaBHeHHA (5) cie-
myet, 4To pr*=const, a ypasaesne (7) DpHEEMaeT BUJ

) ,
— 331 Got?, r~ 2. (8)
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B cranapro-TeH30pHOE TEOPUH TATOTeHHA CKAAAPHOS HO-
Je OKa3EIBaeTcA eme Golee HECIKAMAeMEHIM, 4eM DICKTPOMAT-
HETHO® MW 9YeM BemecTBO IPH BHICOKEX TeMmeparypax. Ecam
sHeprusi Beenemmoi cojep:xATcs raaBHEIM 06pa3oM B CKAXAD-
HOM YOJde, TO JaBAenme pasHO P =pc?, 9To — HamBHICHIEe

5

Y

) B

g .

2

£ 4r

}xh B

g 9

§ 8
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Puc. 26. KocMonorus B TPagEnUMOHHON 0Ome# TEOPHM OTHOCHTEb-
HoctH. «Pagmycs BeenenHol — 5TO Mepa PacCTOSHHA MEKAY cocef-
HUME TalakTEKaMu. XaGO6moBckmil BospacT coBmamad GEI ¢ BO3pacTOM
Beenennoil, ecim GHL ee pacHIEpeEHe IPOXONUIO pPaBHOMepHO (Ges
saMejiieHusA). Ilpy BEYMCIeHMAX NMPEHEEMAJIACH COBPEMeHHAA CKOPOCTD
pacmaperns 7,7-10-" ger—!, xa66aoBckmEil BoapacT 13-10° ;er m Tpm
3HAUYEHAA COBpeMeHHOA muoTHOCTH Martepum: 7-10-3 rlem® (4),
1,75-10~2 v/em® (B) u 3,5-10~2° rjem® (C). Ha ocm abenuce cTpearkamm
oTMeueHHI caepyomue coObitaa: [ — obpasosamme FanaxTurm, /7 — o6-
pazoBanme ConHeurolt cmcreMbl, /I] — smoxa ApeBHEHIMAX MCKOIAe-
MuX, IV — namte speMa. CoOurug / u I paTAPYOTCA IO PagHOAKTHB-
HOMY pacmapgy. ‘

[laBlIeHEe, KOTOPOe, AOIycKaeTca TeopHeil OTHOCHTEIBHOCTH.
[Ipu stom ypasHenwe (7) mpEHEMEeT BEX :

1 =2aGotr,  r~t" 9)

Cunmraercs, YT0 HaM BHEHA JHII, uacTh Bcerennoii. B
OpARHAIe CBETOBEI® JNYy4H, NPHXOJAINAE K HaM HepaCCeSHHEI-
MH 3 CaMBIX JAJABHEX YTOIKOB «BHEEMO# BcemeHHOM», JOMK-
HHl GBUIH 0K OPEHOCHTHL ee HM306pajKeHme, COOTBETCTBYIOLIE®
OucHL pPanHeMy BoapacTy. Ha mpakTHKe ke YBHAETH 3TY 0UCHR



80 II1. Kocmuueckull «oznennblli wapy u 2pasurayus

fonyo Bcemennyio He Tak-To mpocto. [laleKme ranaKTHKE
BHJIHBL HAM OUeHb HefACHO, M CBET MX CHJIBHO cMelleH B Kpac-
HYI0 06JacTh croekTpa. [{aske ACKIOYHTENBHO SpPKAe KBA3apH
mepectaloT ObITh HaGIIOKaeMbIME, KOTHA JUIEHA BOJHEI HX
H3AYyYeHN YTPOHTCA W3-33 KPACHOTO CMEMIEHH.

Ilo mepe crapenus BeerenHol cBery yjaercsi pacopocTpa-
HATHCH BCe [AJbINe, W pajuyc Bupmmon BcexeHHoil yBemmum-
Baerca GricTpee, ueM pasferaercsa BeHIECTBO HAa ee TPAHHIAX,
TAK 9TO0 HAM CTAHOBATCH BHJHO Bce Gonpme MaTepud. Ecim
Ob1 g BceeneHnmoit mMelo MecTo HepaBeHCTBO v¢°<<0, TO B
KOHI[¢ KOHIIOB B MOMEHT OKOHYATENBHOTO (CXJIONBIBAHUA»
Beemennoit ee M0o/KHO ObLIO OBl YBHEETH LHENIMKOM, ONHAKO H
3jech MoJHAA Ha0m0jaeMad Macca Oblia Obl KOHedHOR, mbO
BCeJIEHHBIE 3TOTO THOA ABJIAIOTCA 3AMKHYTHIMU B IIPOCTPaHCT-
Be H MMEIOT KOHEeUHElH 00BeM.

B mameit cob6crBenHoii Bcemennoit modTHO yIUBATENLHBIX
saragok. Ilo Mepe Toro Kak omHa crapeer, Bce GOIBmMan B
O06npmas ee 4acTh CTAHOBHTCH BUIUMOM, HO CKONBKO OBl HO-
BOTO BeIlecTBA HE OKA3aJI0Ch B HAIEM I[OJie 3PeHHs, OHO BCE
BpeMs Oyner pacmpefielieHO H30TPONHO, a €ro INIOTHOCTh H
pacupenesienue cRopocTeil OyAyT EMEHHO TAKUMHE, KaKHe Cle-
ROBAJIO OKMAATH A PABHONPABHON gwacTH ofHopoxHoit Bcee-
nennoil, Hak jke MOrJIa yCTAHOBHTHCA 3TA OJHOPOJHOCTD, 6CIH
IepBble KOHTAKTHI MEKAY PaBHEIME dYacTAME BcelenHoR
BIIEDBEle BOBHUKIHN CIYCTH JIOJIroe BPeMsA Ioclie Hadaja pac-
mupenua? Musnep nmpepmonaraer, uto BeeleHHas Ha caMbIx
PAHHEX CTAjNuAX OBJIA B BEICIIEH cTemeHA GecHOpPAXOYHOH I
aro Omarofapd sToMy OecHOPAKY pasHEIE ée JacTH B3aHMO-
ReficTBOBAJH JPYT C XPYroM, Hpeije ueM GecHOPAOK cMe-
HWICA yOOpAROYeHHHIM apm:kenmeM. EcTp m apyras saragxa.
IMocrosnnaa B ypasHenmd (4) o4eHh Maja — HACTOALKO Ma-
la, 9TO OPH COBPEMEHHOM HEY/OBIETBOPHUTENHHOM 3HAHHE
BEJIMYAHBI 0 MBIl HE MOKeM ¢ YBeDeHHOCTHIO CKa3aTh, HE paB-
Ha Ji oHa Hymo. OgHaKo MepPBHA WieH B IPaBOA YacTH ypaB-
Henusa (4) paHee GEIT HaMHOrO Goabime, ueM ceffyac: mo Kpaii-
Heit mepe B 10° pas, Korga Hauvamoch oGpasoBaHHe TalaKTHK,
u mo Kpaitneir mepe B 10!3 pas, Korga B «OrHEeHHOM mIApe»
IPOTeKATH AfXepHEe peaKINK (€CIH BEPHO HPEAMOJIoKeHAE 00
«OTHEHHOM TIape», K KOTOpPOMY f elme BepHYCh). 3arazgka
3/lech BOT B 4eM: KaK MOT HEePBOHAYAJHHHII B3DHEB HAYATHCH
¢ TaKoit TOYHOCTHIO M KakuUM o0pasoM pajuajipHasi CKOPOCTH
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pasOeraHms oKaszalach TAK TOHKO NOJ0OpaHHOH, 9To pasHbIe
wactE BcelenHoit pasmerenmch, a CKOpPocTh pa3feraHmsa mo-
CTENeHHO 3aMeisaIach?

Teopermueckn Kax Oyaro Her PyHIAMEHTANBHEIX MPHYAH

IIA TAKOTO TOYHOTO coBmajienms, Kciam G «OTHeHHEIX map»
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3
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Puc. 27. Pemenue KOCMONOTHYECKAX YpaBHOHEH [ANA CKAJAPHOTO TO-
Jig B 3aMKHYTOM HpOCTpaHCTBe (KPHBH3HA WONOKHTENARHA) HpH @=3,0.
CoBpeMeHHOe 3HauenMe Xab6aoBekoro sospacta Tpy=13-10° xer, a ma-
pamerp samemiuenma Q=15. Ha meBoM rpadmxe mokKasaEa KpHsaf,
apajormyHas Kpusoi C puc. 26, HO ANA TpaBHTAnMOHHOH «IOCTOAH-
HOH», Befymeil ceff, KAK B CKAIAPHO-TEH3OPHON TEOPHH TATOTEHMA.
IloTeHUman cKRaIAPHOTO HONA ¢ OmpejeldeT CHIY IPAaBUTATMUOHHOIO
B3aUMOMleicTBEA ¥ OGPATHO NPONOPOHOHAJEH BENUTHHEe IPABATANHOH-
HOll «mocToAHHOM». «Pagmyc» Bcentemmoit m xaG6nosckuit BospacT ms-
MepANTCH, KaK W BpeMsd, B MIIAAPRAX IeT.

pacmmpanca scero Ha 0,19%; GricTpee, 10 TemepemHAA CKO-
pocth pasberanma Gruta 6et B 3-10% pas Gomnme mnaGmioma-

Xaddnoscrud eospacm

eMoit; ecam 6b OepBoHAdYaABHAA CKopocTh Obmia ma 0,1%

MeHbIIe, T0 Beenennas jgocraraa 6u1 amms 3-10-8 cpoero Te-
HepeIHero pagmyca, mocle 4ero Hadala O c:kEMarhea. Ilpm
5TOM HamOOILIICM 3HAYGHHAH paJIyca IUIOTHOCTH OBEIYHOrO
BemecTBa B Helt Guuta Gu paBma 10~!2 r/cM®, 1. e. Gomee uem B
10'® pas mpesmmana On HaGmogaeMyi0 cefyac ILIGTHOCTE.
B raxoit Becenemno#t He Mormm Gui 06pa3zoBaThCs 3Bea€:m, TaK
KaK OHa He IPOCYI[eCTBOBANA OHl JOCTATOYHO HOATO miA dop-
MEDOBAHHA 3Be3[, ,

Mzt He GyjeM 371€ch IPOBOJATH CTPOTHl KOIHYCTBEHHEIH
aHANH3 TeX CJAOKHOCTEH, KOTOpPHe NMPUBHOCHT B KOCMONOTHIO
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CKAJAPHO-TEH30pHAS TEOPHA TATOTEHHWS. B0O3MOKHO, CaMBIM
HHTEPECHHIM B CKAJAPHO-TEH30PHOA KOCMOJOTHE SABJIASTCA
MOHOTOHHEI/ POCT CKAJAPHOIO IOIA CO BpeMmeHeM, 06yCIOB-
JEeHHEIH cofjep/KanmeM Mmatepdn Bo Bcenemnoit [8] (pme. 27).
B cayuae xonopmoii BceneEmoit (korga faBleHWe paBHO HY-
JMI0) CKOPOCTH BO3PACTAHHA CKAJAPHOrO IIOJNA PABHA

dp__ 8=
i@t 2043

pt, (10)

rie @ — GespasMepHas mocToaEHAA (WD), yme obCyKmaB-
mascAa HaMa paHee. YeM BHIIe IVIOTHOCTH ¥ 9eM GosbIIe BO3-
pact Bcesennoit, Tem Grictpee pacrer ¢. VI3 ypasmenua (10)
cnexyer

p=———(pt)¢, : (1)

20 +3
rfe yrioBele CKOOKE o03HagaloT cpegHee mo BpeMenm oT plf.
B sroit Teopmm noxanbHO M3MePEeHHAA BeIHIHHA IPAaBHTAIH-
OHHOH (HOCTOAHHOH» HE IMOCTOAHHA, a OHpefesAeTcA HOTeH-
NHAJIOM ¢ M paBHA

20 2044 4
RTEEX

Cinemyer 3aMeTHTh, 94TO 9eM BEIIIE ILIOTHOCTH M 9eM GOib-
me Bospact Bcememmoit, TeM MeHBIIe 3HAYEHHE COOTBETCTBY-
Iomeli BM TPaBHTANHOHHOK «mocTosHHOW», CormacHo aToi
TeOPHY, I'PABATANMOHHNE CHJB TaK CJAa0H 10 CpaBHEHAD C
BIEKTPOMArHMTHHIME JIMIOD IOTOMY, 9TO BEIEMAd Yacth Bce-
JMeHHOH cofepsRUT Tak MHOro Marepmm OTHOIIEHWE KOHCTAHT
DIEKTPAYECKOT0 M TPABATAIAOHHOIO B3AMMOJEHCTBHH HIA
BJIEKTPOHA PABHO

e dn 2 {pt)try M 1,

ST e A T T, | 1
Gm?  o+¥2 m m r (13)

(12)

rie ro=e?[mc? — KIaccmdecKmit pagmyc dieKTpoHa, a M m
R — macca m pagmyc BapEMoii Jacte Bcenenmnoi.

Ecux B ckalApHO-TeH30DHOH TEOPHH TATOTEHHA NPHHATH
p = 2-10~% r/cM® Kak KPATHYECKYI0 IVIOTHOCTH, IPA KOTOPOi

v =0, 1o r m @ OyAyT H3MEHATECA CO BpeMeHeM Kax
20+ 2/Go+ 0.
13
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g~ £/ HH, (14)

IprenMan @ =5, w3 ypasaenusa (14) malimeM, at0 OoTHOCH- .
TenbHOEe ocaaCleHEe TPaBATANMOHHOTO B3amMofelicTBmA
cocrasur ~ 10~!! B rogm. :

Ponp mpomnoii meropmm BmEAmMoilt dactH Beenemmoil B
oIpefieleHEy COBPEMEHHOTO 3HAYCHAA TPABHTANMOHHON «IIO-
CTOAHHOM» BakHa nisa mpmanmma Maxa [9]. 9ror npraIEn Co-
CTOHT B HECKOJIBKO He4eTKOoN maee 0 CBA3H JOKAALHO HalI0-
maeMEIX MHePHUAJbHEX d(PdexToB w Jalekoif MarepHu.
B CKaJAPHO-TEH30PHOH TeOPMH TATOTEHHWsA KAPTHHA TAKOBA:
9eM BHIIE cofep:KaHHe MaTepHH Bo BcenemHoit m ueM Ommxe
9Ta MATepHsA paclojioKeHa K HpoGHOMY Texy, TeM CHIbHee
OyayT CHIN HHEPOHA 10 CPABHEHHI ¢ CHJAMH TATOTEHNS,
T. e. TeM ciabee GymeT rpaBHTAnMOHHOE B3amMofeiicTBwe.

ToBopsa B paMKaX CKaJIAPHO-TEH30PHO! TEOPUH TATOTEHHSA
0 paHHeM dTame pacmmpeHHsa BcesemHoi, ciegyer mMeTh B
puny aBa pasHeIx sddexra. Bo-mepBrix, GoJpIIag BeIHIHHA
IPaBETAIMORHOR «IOCTOAHHOMY Ha 6oJiee pAHHOM dTame yCH-
JHBaeT 3aMefJieRMe pacmupennsa. Bo-Bropmx, cKopocTh pac-
IEPEHAA 3aBHACHT OT BO3MOKHOIO (OJBINOro BKIANA CKAIAP-
HOr0 HmOJIA B YWIOTHOCTH dHeprumi (cM. ypasHenwe (4)) [10]
ITosnHee 7 cHOBA BepHYCH K S9THM BOIPOCAM.

KOCMUYECKUN «OTHEHHLIf IMAP»

Muicas o toM, uro Bceenennast mpm cBoeM BOSHEKHOBEHHH
6rLia ropAdYedf @ 4TO B IPOCTPAHCTBE IEPBOHAYAILHO npe06-
nagajo W3dydeHme, otHIONL He moBa. OymmaMent Takoit Koc-
MoJsiorum GRLT 3ajosken eme B 1934 r. [11], ommaxko mepssrit
cepresHHil BHBOA PH3MIECKUX CAeJICTBHA M3 NPENIONOsKe s
0 ropaueM Havajxe BceserHo# GBI cledanm Aumn [aMOBHIM I
ero yuennkom Aubsgepom [12]. Tomrarom gua sroit paGorw mo-
CIYMKITa MBICAL ['aMoBa 0. TOM, 9TO TAMKENEIE DIEMEHTH MOr-
1m o0pa3oBaTheA IpHM ANEPHLIX PeaKnWAX MOJOMOA ropagei
Bceeneanoit. 3ateM mociieffoBas mensi pAx pabor, Ho B KOHIE
KOHIOB BEIACHWIOCH, 9TO TAKOH MEXAaHW3M He MOT IPHBECTH
K BOSHWKHOBEHMIO 3HAYUTONHHOTO KOIMIECTBA TAMKEALIX diIe-
menrtoB [13]. ITocne sToro «ropsdas KOCMOJNOTHA» OKAa3aJach
B omajie ¥ IOYTH COILIA CO CHEeHHl, HO Io3THee GHIA BO3Bpa-
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meHa K xusHN Xoiinom m Teitnopom, 4To6u oGBACHETE 0Gpa-
soBaHme rexamda [14].

Muorme m3 Hac, OpPWHCTOHIIEB, HE3aBUICAMO BHIBHHYIH
wupeo o ropadeM Hauaje Bcemenmoit [15)], me 6yayum 3sHakoMEI
co crarbeit Xoitna n Teitnopa m He EMes HAKAKOro mpencTaB-
JdeHmsi 00 HCCIENOBAHMAX, KOTOPHIM HONOKmA fawamo ['amom.
OpHaxo ME ommpaiuch HA Apyrue COOOpPAsKeHMA — HAM MMIIO-
HEPOBAJa MOZeNEs HOyiascHpylomed BceseHHOi, KoTopam, mo-
BEIEMOMY, TpefoBajia ropadero «samaia». UTo6H B 3Be3maX
Hacedenna Il mcxalowmTs T/KeNble 37eMeHTH, ofpasoBaB-
mpecs B Xofie HpesIAyINero pacoimpeRnsa BeelnenHo# B mpesk-
HEX 3Be3fiax, HeoOxoxaMul TeMueparypsl seime 10° K, npw ko-
TOPHIX AApPa PasOUBAIOTCA HA ieMEHTAPHEIe JacTHHOH. I ToMy
JKe TPABHTALMOHHEIA KoJIamc mamed BcenenHo#r ¢ mMelo-
IMEMCA B Hell Temeph M3NYICHHEM HpEBEN OH K agmabarmde-
CKOMY CJHATHIO 9TOr0 H3JYyIE€HAA M K BO3HAKHOBEHUIO IPE3BEI-
JaifHO TOPAYEr0 «OrHEHHOro IIapay.

IIpequonomxenne o Taxoit ropsueit panHeit cragun Beexen-
HOH — CTAmUM rOpAYEr0 «OHEHHOIO IHapa» — BjiedeT 3a CO-
foii BHBOT O CYI[eCTBOBAHME B HAUIW HHM PEIAKTOBOTO Teli-
7I0Boro (4epHOTENLHOr0) W3IYy4YeHHA, M WICHH HaIei mccie-
BoBaTeNbcKol rpymusl Poixn m  YwIKHHCOE OpHCTYNHAR K
DOCTPOiKe YCTAHOBKE A o0HAPY’HEHMA STOr0 M3IydYeHMA.
Eme o Toro, Kax ara ycraHOBKa ORIa mCOBITAHA, HaM II03-
ponmi Ilemsmac m cooOmma o TOM, 4TO OH M Bmicom saperm-
CTPHPOBAJIH HemoAganimuecs obsacaennwo myms [16). Temeps
MBI CUHTAEM, 9TO IOYyM JTOT BHI3BAH TELJIOBHIM H3Iyd4eHHEM,
mocTynalomuM Ha arTerHY [15]. MEICHOs 0 CymecTBOBAaHEE KOC-
MHYECKOTO TeILIOBOT0 H3IyueHMA ORIIa BHCKa3aHa paHee
TamosrM, a Aabdep m Fepman {19] nosonsnO TOYHO OmenmIn
6ro TeIepenrHIOKw TeMImepaTypy.

ITocne mepsrix mamepeEwmit Ponma m Yuarmacora [17], pe-
3yABLTATH KOTOPHX HOATBEPIKAANA HCTOIKOBAHKE STOr0 M3Iy-
9eHNA KAK TEIIOBOTO, pasindHEe IPYOOH NPefNPHAHSIN Ie-
awiii pan mHabGmopmenmit, Tax Owiio ompefeneHo TenepemHee
3HaYeHme TeMmepaTypH sToro mamyvenmsi, pasmoe 2,7 K [18].
Hepabro mopHaATas Ha paKeTe YCTAHOBKA 3aperacTPEPOBAA
B AHamasoHe cyOMELIEMeTPOBHIX BOJH IHOTOK W3IydYeHWs, Kak
6yaro He corIacyOUiACA ¢ IPEKHAM TEMIEPATYPHEIM CIEKT-
pom [18 a]. Boamoskuo, 4To 3TOT HmOTOK HAET OT MCTOYHMKA,
pacmoNio;xeEHoro B Hameir [amartuxe,
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ITo mpormnA cyIpOH M3-3a TeOpeTHYeCKUX TPYRHOCTEH mep-
BOHAYANBbHAS MHTEPIPETANAA HAIMX HAONIOAeHHI TelIOBOro
KOCMHYECKOT0 W3IYy4YeHHWA ceiyaC MIpeAcTaBiIAeTcA COMHN-
TebHOM. YHe MaBHO CTAJNO0 M3BECTHO, YTO IPM HHTEIPHPOBA-
HAW KOCMOJMOTHYECKEX yPAaBHEHW HE yHaeTcA mpodTd 3a cTa-
om0 Kolutanca BeedeHHOM m moKasarh, 4TO BO3HHKaeT obpat-
HBIA TONYOK, IPUBORAINEA K HOBOMY ee pacmmpenmio. [lexo
B TOM, 9T0 B MATEMATHYECKOM PEMIEHHA BO3HHKAET CHETYJIAP-
noctb., JlyMaJH, 94To 8Ta CHHTYJIAPHOCTH 00yCHOBISHA dpes-
MepHO HeaTH3MpPOBAaHHHIMA (PH3MIECKAME NPeRI0I0KeHA-

Prc. 28. IepBHili MAKPOBONHOBHIA paiHOMeTp, MOCTPOEHHHH B 1945T.
B aroM ke rofy GELX0 HaiifeHo, YTO BePXHMIA NPefeX TeMUePATyPH Tel-
JIOBOTO KOCMU9ecKOro msaydenus paBeH 20 K, mphAgyeM OTKIOHeHHEe OT
unzoTpounmm He NpeBHmaer 1 K.

ME 00 OXHOPONHOCTH ¥ HM30TpPOmHOCTE Bceenemmoit, m Hages-
IHCH, 9TO 9Ta CHHIYJAPHOCTH HCYE3HET, eClid BBECTH B MaTe-
MaTHIeCKYI0 MOJENb JOCTaTOYHO Heperyiaprocreir [20]. Oro-
‘To, OfHAKO, HEe OPOM30MLIO M CHHTYJIAPHOCTH IPEJCTABIACTCA
Hen30eHOA B paMKaX HCIOXB3yeMoil Teopmm [21].
HcrourmkoM TpyAaHOCTell MOKeT GHITH Kak caMa TeopHd,
TaK ¥ To, uT0 PE3MIECKoe BPeMs MOKeT OKasaThca He Gecipe-
neiApHEM. ‘TO9HO pelnTs HElb3s, HO HEKOTOPHe CIMTAIOT, 9TO
BOSHPKHOBEHNE CHHTYIAPHOCTHA - CKOpee MaTeMATHYecKas
opobaeMa, 4eM QUaM9ecKas, T. €. YTO OHA BOSHEKAeT B Hamleii
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MaTeMATHYeCKOH MOMeNH M3-3a KAaKOT0-TO HeCOBepIIeHCTBA
Teopan,

B pearensHOCTE NPWHCTOHCKON IpyNOEl mo OGHAPYKEHEIO
¥ HWCCASIOBAHHIO TEIIOBOTO KOCMIYECKOr0 W3IyUeHHA Onix
KypbesHHit ciydail. B ocHoBe ycraHoBKH, coOpaHroi Pomrom
 YHIKHHCOHOM, JEKAT MAKDPOBOJIHOBEIA pajmoMerp, paspa-
GOTAHHEII MHOI B rogsl BTOpOil MmpoBoit moimm [22]
(pme. 28). IlpemxHmii pagmoMeTp HCIOJNL30BAJICA JNA H3Me-
PEHEA NUOINIONIEHWA CAHTHMETPOBHIX BOJNH IapaMH BOXHL B
armocgepe [23]. Ilo xomy sTEx m3Meperuil A moNydmsa B Kade-
CTBE BEpXHEro mpefela TeMIepPaTypH H3Ayd4eHHA, (IPHXONA-
mero oT KocMmwdYecKoll MaTepnms Ha Boxame 1,25 cM, smauenme
20 K [23]. Xora of6palorky pesyabratoB #H (OpMYIAPOBKY
OTHX BHIBOTOB fi {elIall CaM, BCe 3TO OBLI0 MHOI0 HAYACTO 3a-
OBITO.

IIn6nc coyuaiiHo HAIIeN STOT CTAPEHIM pesynLTaT, 7 HOTOM
A BCIIOMHEUI, 9T0 B TOM e 1945 r, MBI WsMepmiIM M BepXHWIA
mpefesl AaHE3OTPONHH M3IYYeHHS HTOr0 THIA — OH OKA3AICH
pasen 1 K. (9ror pesyasraTr He OHI TOrga omyONAKOBaH.)

fI momwen moxIepKHYTH, 910, Korfa B 1945 r. npoussomm-
NECH 3TH M3MEPeHMUs, MBI H He JYMAIH O «ropsaeii Kocmoo-
[ME», a BEOEIN B 9TOM nsnyqemzm cymmapnmn mOTOK OT Aa-
JAeKnX raJaKTHK.

Crarpa Iamosa 1946 r. [12] 6rna mamevatana B «Physwal
Review» Bcero gepesz 232 CTPAHHIE IOCITE gameit [23], ®o
Me/ly HUMH He ObLI0 HAKAKOH B3aHMOCBA3H. XOTHA LOJYyYeH-
HElt mamm opeget B 20 K Guu rpy6uiM, ysxe Takoi pesyabTaTt
OBLI OB OJIe3eH, TAK KAK OH IOKA3HIBAJ, YTO INIOTHOCTE BHEP-
THE TeIIOBOTO W3NYJYeHHA HEJOCTATOYHO BHICOKA IJIA TOrO,
9100H 0CTAHOBUTH paciidpeHme BceleHHOM.

Ha pme. 29 w 30 mokasaHs nepBOHAYATHHEIA BapHaHT pa-
amoMerpa Ponna — YHEIKWHECOEA M HOBHE IPHECTOHCKHE Ipe-
nmsnonnsie pagaoMerpwl. Ha pme. 31 npusenen rpadumk, n306-
paskalOmuil HAPALY C J[PYTEMH pesyibTaTH H3MepeHHs
KOCMHYOCKOI'0 TeIIOBOIG M3NyYeHHMS TPEMA CAMEIMK Mpenu3n-
OHHBIMH papmomeTpamu [24].

Jlna xocMonorum oco0eHHO BasHeH BoIpoc 00 H30TPOIHO-
CTH TemJIOBOr0 WBAYYEHHS; OH MHTEHCHBHO WCCIEAOBATICH
IMaprpumsem n Yaakaaconom [25] (puc. 32). TourocTs mx pe-
3yABTATOB HA JBA NOPAAKA mPeBHINAaeT TOYHOCTH MOHX HM3Me-
penmit, npomenaHANX B 1945 r., m 5TH HOBHeE pPe3yILTATH



Puc. 29 Tlepronadaibubll BAPHAHT pagmoMeTpa Poana — YWiIK@H-
coua, CMORTHpOBAHHBIA HA KPHINI® Guonormdeckoro  (paKyabreTa B
[IpuncToHe.

Pumc. 30. Tpm HpenusuoHBEIX DPEECTOHCKEX pamuoMeTpa, paGorato-
mEX HA BOAHAX 3,2, 1,98 1 0,856 cM. OBm yCTAaEOBIEHE HA BEICOTE
4300 M Haj yPOBHeM MOpA HA Gase BapkpoTa (ccaefoBaTembCral
crapmus Yahr-MaysTHEHC, Bumonn, Kaamdpoprus).
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CBHIETENLCTBYIOT, 4YTO “KOCMEYECKOe TeIIoBoe M3TydeHme
H30TPONHO ¢ TOYHOCTHIO, mpesmimaibmed 10-2 K [25]. Us
9THX H3MEpPeHHil M30TPOIHOCTH TEIJIOBOTO M3NYdYeHHS CJIeRy-
€T, 9T0 BEePXHHUil mpelell CKOPOCTH [IBIVKEHMA 3eMIH OTHOCH-
TexpHO Hero pasen mpuMepro 300 wu/c [25].

N3 ofmgeir Teopum «OrHEHHBOro mIapa» BHITEKAeT, 4TO TEM-
Oeparypa H3lydYeHAA HajaeT co BpeMeHeM, M3MeHAACH obpart-

107" L : ot .

1076} 3
lanakmuueckud I/
qoH /
1078 [~ /I / 1
T

Yeproe meno
/ 2,7%
10 ~20| _‘

1 I | 1
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Puc. 31. TeopermuecKuit cIEKTp TEHJIOBOTO M3NyUeHHA UEPHOIO Teja
upa TeMmueparype 2,7 H ¥ [gamEble m3MepeHm# (TPH HpeNH3UOHHBIX
pesyabTaTa H300paKeAbl TOUKAMHE, TAK KAK COOTBETCTRYOIHE IOTpeId-
HOCTH CAWMIKOM MAJNEI, 9TO0H WX MOKHO GBIJIO MOKa3aTh Ha rpadmke).

HO NpONOPOMOHAALHO papuycy Bcememmoit. Muorme ¢umsmrn
BHIAT B 9TOM MAapPAJOKC — BeJb OTCIOAA CJAEAyeT, 9T0 IPH IOo-
cTogHCTBe vYmcia (POoTOHOB Bo BceelleHHO#M SHEPIHS KasHmoro
dorona yGrBaer co BpeMeHeM, OyAydH o0paTHO TPOHOPIIIO-
HalBHOM pammycy Bcemenmoil. HasgeTcs HeBepOSATHHIM, 9TO
cB06OTHO pacHpOCTPAHAIINUECA ¥ HEB3AMMOMeHCTBYIOINTE
Qorousl Tepalor sHeprmo, Takyio moTeplo SHEPTHH MOKHO
00BACHATE OBYMS OPHIWHAME.

1. Ha6momaemsie HaMm Temeps OTOHEI GBI MCHYIEHH
B Molofoit BcedenHOH 0YeHb JAaBHO BENIECTBOM, OHICTPO IBH-
ralomAMCA Opods OT Hac. Takoe OHCTpoe ABHKEHHe [aBaJo
s¢dexr Jommiepa — cABEr B KPACcHYI CTOPOHY. JTO KpacHoe
CMeINeHnme TeM CHmibHee, ueM cTapme BcejemHad, TaK Kak ¢
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yBeJMYeHHEM €€ BO3PAcTa MECTO BO3HEKHOBEHHA (POTOHOB
OTOJ[BEFAETCA OT HAC, 4 CKOPOCTHh pasberaHds BeINecTBa TeM
Gosipme, yeM GoXbIre 5T0 paccToSHUe.

2. BceinenHas OgHOPOXHA, 3 3HAYHT, CHMMETPHYHA, H IPO-
BefleHHAA Uepe3 Hee BooGpasxaeMas HJIOCKOCTh JENHT €€ Ha
mBe ommHAKOBEIe modoBHHEL G ofemx CTOPOH Ha TAaKylo INTO-'

Punc. 32. CromcrpympoBammhil IlaprpumxeM m YVHAK@HCOHOM IpHH-
CTOHCKHE pagHOMeTp [AA UPOBEPKE MI0TPOLHOCTH M3JIYydYeHHA. ITa
YJCTaHOBKA HeficTBoBaia B TedeHWE Iofia B OHOM M3 HaWMeHee IIPH-
BIeKaTeJbHBIX MECT 3eMHOTO IMapa — B mycrhide IOMa B Apm3oHe.

CKOCTh NAJAl0T ONMHAKOBEIE MMOTOKH TEIVIOBOrO H3NYUEHUA.
Moxuo ckasaTs, YTO IJIOCKOCTH B HEKOTOPOM pOfe HOMNOGHA
HIeTBHO OTPAIKAIONEMY 36PKaJIy — B TOM CMEICHE, YTO mama-
IOIEA ¥ «OTPA’KeHHEIAY MOTOKA PaBHHL Apyr npyry. Iloctpo-
M BOOOpasKaeMEI AMAK M3 TAKUX BOOOPAIKAEMEIX «HEaTbHO
OTPAKAMIIEX) CTEHOK. IlIpn pacmmpenwmn Bcenernoi yBerm-
YHBaeT CBO 00'HeM ¥ AIMK, TAK YTO DHEPIHA TEIIOBOr0 H3Iy-
UeHHs BHYTPH Hero IajaeT BCIeACTBHEe «paGOTH», COBEpIIa-
eMolf TaBIeHHEM W3IydYeHMs Ha (CTEHKH». MOKHO CcKa3aTh
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elme, 9T0 CTOAYME BOJAHE B TAKOM SINWKE PAaCTATHBAIOTCA NIPH
ero pacmIgpeHnH, TAK 9TO AINHA BOJHHI JIOI'KHA PacTH IpO-
mopuroHaJbHO pagmycy Bcenemroil.

Mosmo B 06HIEX YepTax 0OpHCOBATH IpeBpAIIeHNe KOCMHE-
9eCKOr0 «OTHEHHOTo TIapas B OKPY:KaloImylo Hac Temepb Bce-
aensywo [15]. Xora sto onmcamme GasumpyeTcs Ha IPOYHOM
teopermueckoM QyHIaMeHTe, CAeAyeT EMeThb B BHIY, 4TO Ha-
GmonarersHas 0asa BechMa CKyAHA, W BCA KAPTHHA MOMET
OKa3aThCA JOKHOM.

Mu maumeM omEMCcaHFE ¢ MOMEHTa, KOrga KOCMMYECKH
«orHeHHBIH map» wmmen rtemmeparypy 10°HK. Bce arommbte
Afpa IPH TAKAX YCAOBAAX GHLIM PaCIeIvIeHH HAa dIEMEHTAp-
HBle YACTHIE, I IPOTOHH ¥ HEATPOHE NPHCYTCTBOBAIE IpPH-
MepHO B paBHHX KoawdectBax. MMeilmch Takske 5IeKTPOHHI,
no3mTpoRsl B (OTOHH B KoimdecTBax, mpEMepuo B 108 pas
IPEBHIIAIMUX YACIO0 OPOTOHOB B HEHTPOHOB.

ITo mepe pacmEperma Bcemennofi TeMmeparypa majajia, B
gepes 180 ¢, xorma pagmyc Beesnemmoit Bospoc B 10 pas, oma
monmsmiace no 10° K, Tax 9ro mpotoHH M HeATPOHEI MOIIM
HavaTh O00BeQWHATHCA B OedTpPOHH (e3 pHCKa HeMe[IeEHOI0
TepMuaeckoro pacmemiennd. Ilocie oOpasoBanus meiiTpoOHOB
CMOIIM HPOTEKATH M APYTHe AMePHHE Peaxknu¥, OIPHBOAAINNE
K ob6paszosarmio renus [26]. K sompocy o BosMoxxHOM 06paso-
BAaHAH TeJAA ME eIfe BepHeMCH.

Ilpa remmeparype oxomo 10° K mo wmcroit cmywaitmocrn
BOSMOIKHO YIPOTEKAHME eIe ONHOTO BA;KHOIrO IIPOIEecca: OrPoM-
HOe YFCI0 HOSHTPOHOB AaHHHTWIZPYeT C BIGKTPOHAMHA H HaeT
¢oronrl. B pesynrTate umcao QOTOHOB yBeIHYMBAETCA IPH-
61m3nTeNBHO BABOE. _

ITocie sroro Bcememmas, yie colepKalias HOHH30BaH-
HEI# BOZOPOJT H, BO3MOIKHO, TeJHH, IPONOIIKANA PACIIAPATECH.
Horga oma pacmmpmiace eme B 2,5:10° pas, temmeparypa
yoaia mo 4-10° K (sro cayumiocs gepes 1-105 ner mocie Ha-
9ajia pacCIEpPeHnA), ¥ B WOHM30BAHHOH . Ija3Me 3IEKTPOHE
HAYaJId OPACOCAMHATHECA K AApaM, o6pasys HeATPATBHEIN ra3.
Temeps Berymaer B mrpy HoBoe OOGCTOATENBCTBO: HAYMHAOT
OBICTPO YBENHUHBATECA NEPBOHAYAIHGHO Majble HEOTHOPOTHO-
CTH IVIOTHOCTH Tasa B mpoctpaHcrse [27]. B pesymbrare ras
pasmenminca Ha oOTHeasHEle obaxaxa. Moxmo oxmpars, 49ro
pasMepHl 3THX 00JaKoB OHIIH NPAKTHYeCKH OTHHAKOBHIME, a
pas3bpoc ux Macc meGonpraM. XapakTepHas Macca ofJlaKa 3a-
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BECAT OT TemepelllHell IIOTHOCTH MaTepHd BO Bceenennoii,
KOTOPYIO MHI 3HaeM HefloCTATOYHO ¥OPOINO, & TAKKe 0T TOrO,
KaKas Teopus TATOTEHHEA BepHa, HO BTA Macca He 3aBHCHT oT
HAUAMLERIX HEONHOPOAHOCTEH INIOTHOCTH, eCIH OHH (1738544
pasfpocankl 6ecmopAn0IHe GoLiE OYeHH MAJIBI, OpHIeM TH-

Puc. 33. TeopeTHdecKH BHYMCICHHAN KapTAHA pacmpefefieHHsT IJIOT-
HOCTH B OCTLIBAIOMIEM (OTHEHHOM IIapey K HAYaXxy OODasoBAHWsT Iaao-
BbIX 06IaK0B. MEI mojaraeM, 9TO MApoBEIe 3BE3MIHEIE CKOMNEHHS — 3T0
peayapTaT mpoGieHEs Ha 3Bea[ll 00JaKoB TAKOTO THIA.

OuqEHH daeMeHT o0beMa cofiep:Kal MeHee 10* macc ConEna
(pme. 33). ,

B xome fRajabHeHIIero pacmi#peHys Bcenermpoil pasMepst
oTHX 06IaKOB He MEHMIHCH, HO caMm ofiaka pasberaimchk BO
BCe CTOpPOHHL. B KOHIE KOHI[OB BCJIEACTBHE HX Gecrmops0IHO-
ro pacmoroeHus obraka cofpaimch B IPyHIy IO 102—108
MTYK, CBA3AHHEE TPABHTATHOHHEIM psamMmofelictBreM. ITH
TPy TpeKPATHIN paciiupenne H Hadald CHAMATECH, ITO.
IPOM30ILIO IPIMEPHO depes 200 MEIIEOHOB JOT IOCie CTa-
AOH «OTHEHHOrO IIapas.

Jlo raTacTpopEIECKOr0 CTOMKHOBEHMH 061aKoB HpPYr C
[PYTOM B HEKOTOPHIX M3 HMX a3 HPeBpATHWICH B 3Be3/Ll; HO-
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JaraloT, 9TO TaK 06pa3oBajHCh IIApOBHIE 3Be3THEIE CKOILIE-
paa [28]..CronkHoBenHme ocTaBmMEXCHA 06IaKOB MOIOKAIO Ha-
9amo 06pa3oBAaHHI0 IPYTMX 3Be3fl, © CUHTAeTCHA, YT0 G6mpmasn
YacTh OCTABIIErOCA Tasa TOTHA-TO M IPeBPATHIACh B 3Be3NE
Hacesgerds 11, ITomarator, uro CKOpoCTH, ¢ KOTODHIME IPOJ0Ji-
JKAIOT ceifyac [ABUTaThCA B NPOCTPAHCTBE BTH 3BE3JHI, COOT-
BETCTBYIOT pacHpefe’deHAI0 CKOPOCTed B ra30oBHIX 00NaKax BO
BpeMeHa 00pasoBaHHA 3Be3.

IlepBounnie razoBee ofiaka Moriam ofmajgaTh IHIOL He-
GoapmIEmM MOMEHTOM KOJHMYeCTBa ABW/KEHHA, TAK KaK HOHH30-
BaHHOE BeIMecTBO KOCMUYIECKOTO «OTHeHHOTo mapa» 00:1amaio
3HAYATEILHON BA3KOCTHIO, ¥ a06aa TypGyIeHTHOCTD, KOTOPYIO
MORHO OBLIO OBI 3af[aTh B Ka4eCTBE HAYAJILHOTO YCIOBHA, HOI-
yxHa Oblia GeICTPO 3aTyxXHYTH [28].

Ha6mogaeMsle XapaKTepACTUKE IAPOBHIX 3BE3JHBIX CKOI-
NleHui YIABATEILHO IIOXO0KM HA BHIYHCIGHHEIE XapaKTepPACTH-
K# raszoBeIX o0nakoB, Bpocaerca B riasa cdepmuHOCTE CKOI-
JdeHu, CBHAETOALCTBYIOMAA 0 MAalOCTH MOMEHTa KOJHIeCT-
Ba pOswKeHmA. CBETUMOCTH CHOILIEHWH W, BEPOATHO, HX
MacCHl pasiW9aTCA caMoe GoxbIiee pasa B TPH. JTM CBETH-
MOCTH, B CYI[HOCTH, HE 3aBHCAT OT PACIONOKEHHA CKOILICHAR
H, I10-BAJAMOMY, OQUHAKOBEI fajke IS CKOIUICHHH, IPAHAJIe-
JRaIUX pasHEIM rajdakTmraM. [Ilaposnie cKomtemua Mano pas-
AUYAOTCHA TAKMKe IO pasMepaM m mo dopme.

Hpatko pesiooMupys, MOKHO CKasaTh, uTo BceleHHasa
(B TOit Mepe, Kak MEl ee 3HaeM) JOJKHA ObLIa 06pa3oBaTHCA
#A3 0UeHb TOPAYEr0 KOCMHYECKOTO «OTHEHHOTO IMapas, OCTEHI-
BaBIlero IO Mepe CBoero pacHiEpeHusn. lIpm TeMmeparype
10° K mor ofpasoBatscs reamit, a npu 4-10° K saextponsr m
Anpa ImIasME peKoMOMHApPOBaNEH B HefTpasibpHLIi ras.

I1or ras cobpaica B o6i1aKa, CBA3aHHEIE IPABETANHOEHEIM
B3amMOeMCTBHEM, IPYNNSl KOTOPHIX B KOHOE KOHmOB o0paso-
Baid rajaktaka. My Dosmaraem, 94To IMapoBEle 3BO3MHEIE CKOH-
IeHusA NPegcTaBiAlT co00# pPeTWKTOBHIE OCTATKH HEPBOHA-
_ JaNbHEIX Ta30BHIX 06WIaKOB.

KOCMUYECKHNN «OTHEHHEIN TTAP»
H CHAJIIPHO-TEH30PHAAl TEOPHA TATOTEHNA

Hamm sEanms 06 MCTOPME KOCMHYECKOTO «OTHEHHOTO IHA-
pa» CKYAHE, a Ge3 HEX cefidac HEBO3MOKHO HAMEKHO IIPO-
KOHTDOJHPOBaTh TEOPHI0 TATrOoTeHHA. HerTouHocTs MaHHBIX
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HaGMoe Rl YacTHYHO KOMIeHCHpYyeTca GO0IbIIoil BeaHunmHOR
penATHBACTCKEX 3(eKToB, HpefcKasHBAGMLIX CKaJIAPHO-
TeH30PHOH TEOpHeil TATOTEHHA A CTAJHE KOCMHYECKOTO
«OTHEHHOTO INapa»; OFHAKO COBCEM JpPYroe Jeso — HaJek-
HOCTh HCTOMKOBaHHUA HeKoTOpHX Habmonenmit, [lockonbky mo-
Ka HeNb3d CHeJaTh OKOHUYATENBHHIX 3aKIIOUeHuit, ME pac-
CMOTPHEM 3[eCh BEIBOJEI, CACAYIONAE M3 CKAXAPHO-TEH30PHOH
TeOPWH B TPEMEHEHHM K KOCMHYECKOMY «OTHEHHOMY IHApy»,
yroObl B OynyimeM o6jerunTh MOHMMAaHHE HAGNIOMATeILHBIX
TAHHBIX.

Mz y:re oTMeUANH, YTO Ha Temepemueil CTafuU BIAAHHE
cranapeOro moisa BceenemHoit Hespauntennno. OTHOCHTEILHAA
CKOPOCTh YMOHBLIIOHHIA T'DAaBATAIAOHHOHR «IOCTOAHHOA», CBA-
3aHHAA €O CKAJAPHHIM moxem, mMeeT uopamok 10~!! B rop,
4T0 HE MOKOT HPUBECTH HU K KAKEM 3aMeTHHIM ddeKram.

CranspHO-TeH30pHAA TEOpHA TAroTeEMa OblLia MpuMeHeHa
K TEOPHH KOCMHYECKOTO «OrHeHHOro mapa» [29]. B mpouutom
BeJIMUYAHA TPABHTANMOHHON «IIOCTOAHHON» MONIa HO KpaiHei
Mepe B O pa3 NPEBHIMIATh COBPEMEHHYI0 B CIyYae IPOCTPaH-
CTBeHHO 3aMKHyToii Bcemennoit (1. e. ecim cospeMeHHas
CpefiHAA IVIOTHOCTH BoO Bceexennoii paBHa 2-10~2° r/cm®).
Ecnim ocHOBHas 4dacTh sHeprumm BcedeHHOMl Ha 3TOM pamHEM
oTame OPUHAFIEKANA CKAJIAPHOMY IO, TO TPaBHTANUOHHASA
«TIOCTOAHHAAY MOTJIa GBI MMerh Torfa BesmumEy B 10° Gompme
COBPeMeHHO#, a IJIOTHOCTL SHeprEd CKajaspHoro umoias B 108
pa3 mpeBHNajia Gbl NIAOTHOCTh PHEPTHH H3IYYCHHS «OFHEH-
Horo mapa» (pmc. 34).

Kak 6ru10 3aMedeHo Buimme, JaHHEIE O COBPEMEHHOMN cpefi-
Heil mToTHOCTH BeckMa coMumTenpHE. Eciam omHa paBHA BCero
mume 7-10-3! r/emd, To aTO maer mum HEKHero mpepena rpa-
BHTANUOHHOW «HOCTOAHHON» Ha »Tane o0pA30BAHEA TeluA
3HAYeHHE, B 2 pasa IPeBHINAIOMEe COBPEMEHHOe, HO OHO
ONATH-TAKA MOIMO0 OBITH M MHOTrO GOJbIIe,

M= cocpemoTounmM BEEMaHHAE B OCHOBHOM Ha JIBYX aCIHeK-
Tax HBOJMIOOHE (OTHEHHOro mapa». Eciam cumrars mpaBmib-
HOH BCI0 OOPHCOBAaHEYI0 CXeMy B I[IOM, TO OT KOHKDPETHOTO
BEIGOpA HCIOAL3YEMOW TEOPHH. TATOTEHAsA GyNeT CyliecTBeH-
HO 3aBHCETh KaK 06paaoBaHne renus [29], TaK K obpasopanue
MapoBHIX cKomiIenmit [28].

PaccMoTpEM cmHagama mpoGieMy 06pa303amm resaa [26].
IIpu remmeparypax, pocruraomux 10'°K, xommuecrso mpo-
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Pure. 34 Xom sBomonmum Tropaueitr BceneHHod#, paccUdATaHHEE ©O
CRaJIAPHO-TeH30PDHO# TEOPAHM TATOTEHHS AJNA XaOOmomckoro Bo3pacTa
10'° ner, coppeMeHHO# MIOTHOCTE MaTepE 2-10-2° r/fcM® m coBpeMeR-
Hoil TeMmepaTypsl TemnoBoro maayuenus 3 K. Bgeck p — cymMapuast
OJOTHOCTL BeliecTBa B WM3IydeHEA (B rfcM®), a p, B p, OTHOCATCH

COOTBETCTBEHHO K [OJIO M3NYICHAS H K CKaispuoMmy momo. Pemenue J
OIHCBHIBAET TOT CHydJailt, Korna Bcesennas HaumHaeT pacmiHpATHCA OpH
HauMeHbIeld BO3MOKHOM SHEPTHH CKalApHOTO moid. B pemenum 2 HA
panneil crafgum sBoaonum BceeldeHmol npeofaamaer SHeprHsa CKaxAp-
goro nois, Pemenne 3 He mMeer (PuaMIECKOro CMHICHIA.

TOHOB W HEWTPOHOB AONKHO OHTH OfMHAKOBEIM. OGBIIHOrO
pafiMoaKTHBHOrO pacilaja HeATPOHOB HA MPOTOHBI M 3IEKTPO-
Hbl PN 3TOM HE NPOMCXOTAT, TAK KAK OH KOMIeHCHpyeTcH
PaBHBIM UHCAOM OOpPATHBIX peaKNdil NpH CTOJKHOBEHHIX
DJIEKTPOHOB BHICOKHX HHEPTHii- ¢ HPOTOHAMM B ropAved muas-
me. Horga Temneparypa miasmmr omyctmiaack o 10° K, ycixo-
BHA TeMIEpaTypPHOrO DPaBHOBOCHA CYIMECTBEHHO H3MEHHIHCH
[ Y
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B HONB3Y NPOTOHHOIO COCTOSHHSA, ORHAKO TeMIilepaTypa yHaia
Tak GEICTPO, YTO PAaBHOBECHE He YCHEIO0 YCTAHOBHUTHCHA. ¥ Heii-
TPOHOB He XBATHJIO BPEMEHH, YTOGH HPEBPATATHCA B IIPOTO-
HEI, TAK 9TO MOIJI0 COXPAHHTHCH NOCTATOUHO HeHTPOHOB, U3
KOTODHX 06pa3oBaloch HOKOTOPOe KOJAWYecTBO remma. Ecam

i 1 i 1
i} ! o' ot e ot 107°
- Wnana spemeHw gns -pactiupenust, s

\

Pnec. 35. Bausame cropoctm pacumpenma ma obpasosaume He, D m
He? B RocMuueckoM «ormeaHoM mapes» (mo IlmGacy). 3mauenme S=1
COOTBETCTBYeT 00mIEd TEOpHA OTHOCHTENHLHOCTH. YeM Membiue BeJHIH-
Ha S, TeM GHICTpee HAeT pacIIEpemue, B cxanﬁpno—'reﬂaogﬂoﬁ TEOpHH
TATOTEHHSA JJISA COBPEMEHHOM MIOTHOCTE MaTrepum 2-10-29 r/cu® Tem-
meparype Tennaosoro maayderEs 3 K m xa66aosckoM Bospacre 10'° ger
monygaeTcsa S<<0,45.

BepHA 06I[as TeOPHA OTHOCHTEIBHOCTH M PAcCMOTPeRHas Koc-
MoNorHUecKas Mofiens, To 25—289,. raza momuio GEr Ha oGpa-
30BaHHE TeTusd. :

OrEpaeMblil BHIXOJ TedHsA CHIBHO 3aBHCHT OT CKOPOCTH
A3MEHEeHAA TeMIIePaTypHl, a 3HAYMT, A OT CKOPOCTH pacmIupe-
Hus Bcememmoii [30]. Ilpm yckopemmm pacmmpenus Bceden-
HO#t y HeHTPOHOB OCTaeTcsa MeHbIIE BPEMEHH A paclana,
T. €. Oa 00pasoBaHMA IeJang HX ocraHercs Gomsmie. OgHako
CIMmKOM OBICTpOE . pacIMpeHHe NPHBOJUT K TOMY, dUTO He
XBaTAT . BpEMeHH VI - OPOTeKaH®A anepHEx pearnmit. Ha
puc. 35, 3ammcrsoBadHOM u3 crartbu IluGiaca [30], mso6parke-
Ha 3aBHCHMOCTH BHIXOfa TelHsA OT CKOPOCTH pacurmpenus Bcee-
gesnoii. Ecimu cropocts pacmupenus sospactaer B 100 pas,
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TO Ha ofpasopamme renus moiiner 809% semecTBa, HO OIPH BO3-
pacTaEm: cKopoct: pacumperus B 10° pas KonmuecTBO rexus
CBOMHTCA MPAaKTHYECKH K HYIIO. L

CropocTh pacimpenns msMengerca Kak JGp (cM. ypaBHe-
Hue (4), maMATYsA, YTO BEIWYMHOH Uo? MOIKHO MpeHeOpedun).
Ecan remepemmio CpefHIOI0 IHOTHOCTh HPHHATH DaBHOR
21029 r/cM®, To CKANAPHO-TEH30PHAA TEOPHA TATOTEHUA NACT
CKOPOCTL paclTHpeHmdA, m0 Kpaiideit mepe B 2,3 pasa 66an-
myo, 4YeM o6IHaf TeOPHA OTHOCHTEALHOCTH (HO MOIKET MONY-
ynrhes u B 3-10° pas G6apman cropocts). B meproM caywae
OREaeMEll BeIXOp reamst cocraBHT 42%!, Torma Kak Bo BTO-
poM ciydae IpE IPe3BhYaifH0 GHICTPOM PaCIIMPEHHH HOXY-
unm 09%: [29]. Ecnn sxe TemepemHas CpegHAA MIOTHOCTH PaB--
Ha Bcero ammkb 7-10~3! r/em®, cooTBeTcTBylOmMmE 3HAUEHHA
AN BhIxofa remms 6ymyr pasEm 32% m 0% [29]

HaM Heu3BeCTHO HWKAKAX ECTECTBEHHO NPOTEKAIIHX
mpomeccos B 'anmakTuke, npE KOTOPHIX 0OJMBIIME KOJTHYECTBA
reams MOrau OBl pacIeIIATHCA Ha BOMOPOJ, TOrfa KaK H3Be-
CTHO, 9TO B 3Be3[aX BOXOPOJ «CropaeT» M ofpasyeTcs reawii
(8TO WX rIaBHHIA WCTOUHHMK pHepruu). [lodToMy OMKEpaerTcsa
Taxoe sRe HabJogaeMoe OTHOINGHHE KOJIMYECTB IeInsa X BOJo-
poma, KaKoe MaeT KOCMHYECKHMH «OTHEeHHHIH Miap», WA 060Ib-
me. Conmme comepsRAT ceifgac, mo-BAEMoMY, MeHee 309! re-
ausa BONM3HW CBOeil MOBEPXHOCTH, TAK 4YTO HAlifeHHOe BEIIIE
sHavenue 42% upesmepro Benmko. Ilo-BunmMoMy, eMHCTBEH-
Hag BOBMOKHOCTH, He HPOTHBOpPeYam|ad HAGMOAeHAAM B CIy-
yae BceseHHOH ¢ BEICOKOI INIOTHOCTELIO, COCTOKT B TOM, UTO B
«OrHEeHHOM Iape» Treixmit BooGmle He ofpasoBmBaica. Xora
Ha puc. 35 mokasamo, uro npm S=~3.10~* Bmxon reama mo-
et cocrasaats 20—30%, sToT BapMAHT MOKHO HCKIIOYHTE,
TaK KaK IIPH 9TOM CIWINKOM BeNMK BHIXOJ MleATEepHsd, 4ero Ha
caMoOM feje He HaOIOJaeTcsH.

Ha Benmumny BEIxoma feianms B KOCMHAYECKOM «OTHEHHOM
mape» MOReT BIMATEH He' TOJBKO yYACTHE B TPABATAIMOHHOM
B3aEMONeHCTBMA CRAAPHOr0 moisa. HeomHOpOmHOCTH W aHH-
30TPOIIHOCTh MATEPUHE B (OTHEHHOM IMAape» TaKiKe YCKOPAIHA
Opl pacmiMpeHHe, XOTHA HEHpPanAomofZo0HO, ITOOH IPH HTOM
CKopocTh Moria Bospactd B 10° pas, wro myRHO m1a npexpa-
menus o0pasoBaHus remmaA. YpeapwdaitHoe mnpeobaamanne -
HefiTpHHO Hafl aHTHHEHTPHHO TAaKKe MOIJIO Obl HOBIUATEL Ha
obpasoBanne rexaus {15, 26], Ho m1sa aToro Tpebyercs Hempas-.
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nomofo6Ho Gompmo# m36mTOK mepBhix (mpmmepHo B 107 pas
{oJBIINe KOIWYeCcTBa [TPOTOHOB).

CrnexTpocKommYecKAe HAGMIONEHHUS CBHAETEALCTBYIOT O
TOM, YT0 OPUGIM3ATENLHO !/4 BCEro MerR3Be3THOTO rasa (1o
Macce) COCTABJIAOT Telddii, HO TPYAHO DPeIIHTh, o6pasoBaics
J| 3TOT TelInH B KOCMHYECKOM «OTHEHHOM Imape» MM MHOTO
[O3/{HEe — BMECTe C MPOYHMH HIEMEHTAMH, HPHCYTCTBYIOIH-
ME B 3Besflax Hacegenmsa II. .

IMeppuansi remmii ciIefloBalio OB MCKATh B HAPY;KHKX
ciiosiX 3Be3q HaceixeHma 1l Ho »TH 3Besjsl, mpHHAIeRAMIEE

Hacmoswui -.moMenm
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6 -
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Puc. 36. ITo ocm abermec OTIOMKEHBI DBOJIONMOHALIE BOBPACTHI 3BE3,

BEIYMCICHHEIe B IPEANOJOKEHHH NPABMIBHOCTA o0me#l TeopHH OTHO-
CUTEIBHOCTH.

K IIaBHOM 110CAe0BaTeJILHOCTH, CAAMIKOM XOJONHE K TeMIe-
paTypsl B mx arMocdepax HeTOCTATOTHBI, YTOOH BO3OYIKMATH
JAVHEK cmeKTpa rejms. YTo Ke KacaeTca HEMHOTHX OTHOCH-
muxca K Hacexenmio Il ropaumx 3Bess, To BCe OHM 3amLIH
Jajleko B CBOeH DBOJIONHMM, M WX BHEIIHHE CJIOH, BEPOATHO,
oforameHs! rejaumeM, o0pa3oBaBIIAMCA OPH BHIOPAHWH BOJO-
poja B UX Heflpax.’

JI1060BEITHO, YTO ¥ STMX TOPAYAX TOJTYORIX 3Be3N 00HApPY-
JKEeHH JIHWMIh OoYeHb Clafble NMHEAA TeldsA; OXHAKO He ACHO,
KaK 9TO CJefyeT MCTOIKOBATL, IOTOMY 4dT0 CJaalHe JHHAR
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Ha6IIOMa0TCA HHOIKa B Y rOXYyGHIX 3Be3d HacedeHHA I, oTHo-
CHTOIBHO KOTODHIX M3BECTHO, YTO Telud B HAX MHOTO,

Jipyroii BO3MOIRHEIA CHOCOG OHpEJIETHTE COJiep:KaRHe re-
Jma B 3Be3ax HacexeHus Il ommpaercs Ha COOTHOIIGHHE
MeKAy Maccoél, CPpefHAM MOJeKYISPHEIM BECOM H CBOTHMO-
CTHI0 3Be3f L. TeopeTHYeCKH CBETHMOCTH 3BE3[ Bl CHJILHO 3a-
BHCHT OT CPe/JHETO MOJEKYJIAPHOTO Beca ee- BemecTBa W IIpH-
0IM3UTENbHO TPONOPOMOHANRHA €ro cefbMoii cremend. Eciam
HM3BECTHH KAK MAacca, TaKk W CBETAMOCTh, TO MOKHO OHpefe-
AUTH CPeNHMI MOJEKYJIADHEIA Bec 3BE3MEl, a TeM CAMBIM H
cofleprague B Hell reams. K comanenwmio, mpEMepHO M3 HiO-
KAHBI 3BO3J[, MACCH KOTOPHIX HAJ[e’KHO H3MEpPeHHI, HA OXHA
He OTHOCHTCA K HaceiaeHmio II. ,

Bompoc o copmepmaHWE reiEs 09YeHL CepheseH, TAK Kak
IPHE BHMYACISHHE Bo3pacTa 3THX HamGojdee CTapeX 3Be3f HO-
aygalorcs pasimuEbie (umourZ Ha 50%) pesynsTarsl,.B 3aBH-
CEMOCTHE OT TOTO, KAKO® COJep:KaHWe IeiHWA B HAX MH NpH-
meM. IlocMorpure Ha pme. 36, Ho mOMEHHMTE, UTO HPHBONUMEIE
B GoJee MO3AHMX NYGIMKATIHAX BO3PACTHL HA HECKOJIBKO MILI-
ArapfoB JeT MeHbIIe, YeM Ha 3TOM PHCYHKE., JBOMONAOHHEIE:
BO3pacTH 3Be3]], BHIYACIOHHLE M OTI0REHHLIE IO OCH aGmuace
Ha puc, 36,— T0 BO3PACTHI, BEUACICHHEI® B IPeNION0KEHRH;
4T0 IPaBHTAl[HOHHAA «HOCTOAHHAAY He mMaMeHsAeTcsa: Cormac-
HO CKaJsAPHO-TEH30PHOH TEODPMH TArOTeHHS, CBETHMOCTh B:
npomioM 6huIa BHING, TAK KaK OHA H3MEHAETCA IPHGIHIM-
TeALHO NMPOHOPIMOHAIBHO CORbMON CTeUeHN I'DaBUTANHOHHOMN:
«mocrossEHOi». IT0aTOMY-TO B 3TO# TEOPHE HONYJIAIOTCA MEHB-
mue Boapactsl [32]. Crtomuo#t nunneit ra puc. 36 maobpare-
Ha CBA3b MEKTY SBONIOMHUOHHEIM EO03PACTOM, PACCUMTAHHEIM:
COTIacHO-00Imell TEOPHH OTHOCHTEILHOCTH, B MOMEHTOM BO3-
HUKHOBEHHS, NONYYeHHHIM H3 CKAJIADHO-TEH3O0PHOH TeOpHH
TATOTEHHS, eCIH NPuHAThL Xab0xoBCKEi Bospact BceaemHoir
10'° jer u TenepemmHIol cpefHIOD MIOTHOCTH 2-10-29 r/cmd.

CnemoBaio Gbl OTMeTHTh, WTO A SBOMONMHOHHOTO BO3-
pacra 3Besq HacedeAms 11 ckanspHoO-TeHsopHaa TeopuaA TATO-
rerma gaet 15-10° mer (mam 2-10'° ger, ecim 3a Xa6GIOBCKHIL
sospact npuaAThk 13-10° xer). [lna spomonuonnoro Bo3pacra
2-10'° xer TpeGoBamoch 6, IIO-BEEMOMY, OYeHs HU3KOE CO-
Jiep;KaHue Teus, Coracyloneeca ¢ MPeficKasaHNAMEA CKaXAp-
HO-TeH30pHOH Teopum TAToTeHWA. OmHakKo ofmas TeopHA
OTHOCHTEJBHOCTH faeT 27 % cofepHaEWsa redmsa W MeHBIIHN
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BO3pAcT — BO3MOsKHO, Toabko 10!® iger, d4ro cormacyercs ¢
xa06moBckuM Bospacrom 15-10° mer. Ofe TpakToBKM mOCTaA-
TOYHO XOPOINO COTIACYIOTCA ¢ TemepeImHeil CKOPOCTLI0 PacHim-
penus Bcemennoit 5] (koTopoit coorBeTcTByeT xaG6M0BCKEIX
BO3PACT) ® € Bo3pactoM [alaKThKH®, ompefeleHHBIM OO Da-
IHOAKTHBHOMY pacHagy ypasa [4].

Ilpm nafeEnm TeMmepaTypel «OTHEHHOr0 Imapa» [0
4000 K, Korfla njasMa HauYMHAaeT PeKOMOMHMPOBATL W IIOAB-
JAAI0TCA 06/IaKa rasa, TPaBATANMOHHAA (IOCTOAHHAA» B CKa-
JAPHO-TEH30PHOH! TeopuH TAroTeHMsA B 3,4 pasa mpeBHIImaia
ee TenepeniHee sHaUYeHWe, OCIH HPHHATH TEICPEINHION HJIOT-
gocth 2-10~2°r/cM® m xaG6moBckmii Bospact 10!° mer (mpm
0=>5). Ecan Tenepemuss miotHocTh pasHa 7-10-3! r/em?, To
rpaBAETANUONHAA (IOCTOAHHAA» OKaskeres B 1,75 pasa Goan-
mie. Maccsr o6pasyomuxcesa 03 raza 06;1aK0B 3aBHCAT OT BelH-
YUHH TPABHTANAOHHOA (IOCTOSAHEOWY B MOMEHT 00pasoBaHus,
a TaKkKe OT cpefHeil mioTHOCTE BeemeRHOIL.

Cpename pasMepEl Takux 06GJAKOB — 3aPOAKBIIICH CKOLJIe-
HA — OHPeNeAAIOTCA [KAHCOBCKo#M muummod [27, 28]

/=kT
l= T 1]
V Gpm : (19)

rae m — Macca atoMa Bopopoma, T =4000K — remMmeparypa
rasa, p— INOTHOCTH rasa Opu 3To# Temmeparype. Cpepmas
Macca obiaka HpUOIM3ATENHHO pPaBHA

kT \3/2
pA = p“’z( ) .

Gm

s pByx sHadeHmil Tenmepemmeid cpemHeff MIIOTHOCTH, pac-
cuarpuBaeMeix Hamm (2-10~% m 7-10-% r/em®), B obmpeit
TEOPUH OTHOCHTEILHOCTH IIONYYAIOTCHA ORMAaeMble 3HATEHMS
Macc mapoBbix cKomienuit 6-10° m 3-10° commeunsix macc.
B ckanApHO-TeH30PHON TEOPHH TATOTEHHA BTM MacCChl OKasbl-
Batorca pasEbel 1-105 m 1,5-10% commeunEIX Macc COOTBeTCT-
BEHHO.

Ecnu gomycTuth, 9TO MBI OPaBMIIEHO OMMCAAM BOSHHKHO-
BeHHe NIAPOBHIX 3BE3AHHX CKOILICRMH W UTO BTH IOCIETHHE
He HCOHTANH CYIECTBEHHBIX IOTePh MAacchl, HabI0maeMsie
SHAYEHHS Macc CKOIVIEHWH MOTYT OKAasaThCA NOJNE3HLIME IpH
ompefie/ieEMA TelepelHeff IIOTHOCTH MaTepuu BO ' BceleH-
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HO#l, a MoskeT GHITH, M UpH BHIGODe MERNY PAa3HHEIMA TeopHsi-
MH TATOTCHHA. K

OfHaKo 3TO CAKIMKOM ONTHMHCTAYOCKHN B3MIAT Ha BeNlH:
Muorme acTPOHOMEI COMHEBAIOTCA B 3TOH TEOPHA INApOBHIX
3BE3JHBIX CKOIUICHWA W B BO3MOJKHOCTH «HCHAPEHHA» 3BE3JH
W3 IapOBHIX CKouJeHHil, Boiee Toro, maM W3BECTHEI MAacCCH
BGEro JWME [BYX IMAPOBHIX 3BE3NHHIX CKOIJGHWi, pPaBHEIE
npuGmusarensuo 1,4-10° m 2,5-10° conmewnrix macc. Xota
9TH 3HAYEHMA MacC Kak OylTO ToBOPAT B NOAb3y Goabmieil
IJIOTHOCTH MaccHl Bo BceaeHHOR W B HmONB3y CKAaIAPHO-TEH-
30PHOH TEOPHH TATOTEHHW:], TAKO® HCTOJKOBAHHE WX KpaiiHe
HEHAJ[eKHO.

B 3axmouenme M0KHO CKasaTh, 9TO BEIBOJIHL U3 CKaIAPHO-
TOH30PHON TEOPHH TATOTeHHS CYIIECTBEHHHI IJIaBHEIM -06pa-
30M JjIA paHHEro srapa paspurTea Bceememmoit. Mu orMmermin,
YTO OKETAEMEIA BHIXOJ, I'éIMd B KOCMHYECKOM (OTrHEHHOM IMfa-
Pe» CHILHO 3aBHCHT OT TOT0, KaKasg TeOpHus TATOTEHUA BepHA.
Brifop Teopum CHMIBHO CKashlBaeTCAd M HA BeIMIMHE OKHMA-
eMOi1 CpejHell MacCH MAPOBOT0 3BEe3NEOr0 cKomreHusa. Ecam
CIPABOIABA CKANAPHO-TEH30PHAA TEOPH: TATOTEHHS W eCIAH
TemepeNIHAA cpefHaa mwiorHocth moctaraer 2-10~2° r/emd, To
adeKT, KOTOpOro, CKopee Bcero, CIeAyeT OMRHAATH B OnH-
JRANITEX HaONIOMeHAAX,— 3TO HH3K0e cOfep/KaHHe Iejdus B
sBesgax Hacexenusa II. Ogmako m aToT BEIBOJ He MoskeT OHITH
OKOHYATEILHLIM U PEIIalom[uM,

Ecam 651 oKkas3amuch I pyrae JOBOAH B HO0JB3Y CHAJIAPHO-
TEH30PHOl TeOpHH TArOTEHHsd, OHA NHOCTYRWJIa OBl Tpe3BEHI-
YaliHO MEHHHIM KAMYOM K HKCTOJKOBAHHIO HaOIIONEHHHE KoC-
MHYECKOTO «OTHEHHOro Ilapa», HO A COMHEBAICh, 9TOOLI STH
HaOMI0OMeRus MOTIM KOTJa-HEOyAdb MaTh HAM pelaoimail mo-
BOJI, HOATBeP;KNAIOIAN WIM ONPOBEPTaloIMil CRAIAPHO-TEH- -
30PHYI0 TeOpHIo.
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