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JIEHHOM HeT yJa/JeHHBLIX TeJ, CO3JAIOIIHX B MecTe HaxXoxIeHus Tena A
rPaBUTAllHOHHOE I0oJe @ KOHeYHOH HarpsKeHHOCTH. YOuBaHHe rpa-
BHTAllHOHHOTO .TI0JIS U3-3a PACCTOAHUS JO 3THX Te1 MOXeT ObITL KOM-
[IeHCHPOBAHO Bo3pacTanueM ux macc. OLHAKO ec/H H3YYaloTes sBJCHUS
.B OrpaHuyeHHol 061aCTH POCTPAHCTBA S, TO NIPH HE CAUIIKOM GOJBIIHX
pasMepax ee moJie g MOXKeT CHHTaThcsA OfHOpOoAHbIM. Toraa ecau teqo A
CBOGOJHO Najaer B I'PAaBUTALLMOHHOM Iose &, TO 3To NoJae Oyler noi-
HOCIbIO KOMNEHCUPOBAHO HOCMYNAMEAbHOIMU curamyu uxepyuu. Ecau
Teqo A M He Bpaliaercs (OTHOCHTEILHO yIaJeHHBIX Macc), TO OHO He
OyJieT TOATBEPKICHO JACHCTBHIO M OCTaNbHBEIX CHJ HHepuud. Cuctema
OTcueTa, CBfI3aHHAs C TAKUM HEBPALAIOLIMMCS CBOOOJHO HajaioliuM
teqoM A, u 6yaeT MHepIHaabHOH CHCTeMol oTcyera. Bo Beskoil cucteme
orcueta A’', Bpaujawomeiics WIH ABHAYIIEHCA YCKOPEHHO OTHOCHTEILHO
cucrembl A, mosBsiTcs cuabl HHepuud. Ho 3To IBHXKeHHe He ecTh JBH-
XKenue B «aGCOMIOTHOM TNPOCTPAHCTBE», a OBUNCEHUE OMMOCUMEAbHO
yOaretinbix mea Beeaennod. C 31Ol TOUKM 3peHHs, NpHHAJIeKAILeH
. Maxy (1838—1916), cuanr uHepuMM BO3HHKAIOT H3-33 BpalleHHH
U YCKOpEHHBIX ABHXKEHHHA KOODAMHATHBIX CHCTEM OTHOCHTEJbHO YaAa-
JeHHBIX Tel BcenenHoH. 910 yTBepiKAeHHe H3BECTHO IOJ Ha3BaAHHEM
npunyuna Maxa. Touxka 3penns Maxa odenp npuB/aekatesnbHa. Le
pasnensa] B mepBOHAUANBHBLIX paborax SMHureiiH. OpHako B AajbHeH-
IieM OH OT Hee oTOLleN. B COBpeMEHHBIX KOCMOJOIHYECKHX TeOpHSX
npuHuun Maxa He ucnosb3yercsi. 31ech MpexAeBpeMeHHO 06CYKIATb
3TH CJOXKHBlE H JaJeKO ellie He pellieHHLIEe BOIPOCHL.

§ 72. I'paBHTauHOHHOe CMEUleHHE CHEKTPAJbHLIX JHHHH

1. B xavecTBe npHMepa IpHMEHEHHs IPHHLMIA SKBHBAJEHTHOCTH I'paBHTa-
IHOHHHX CHJA H CWJI HHEPLUHH DacCMOTPHM SIBJIEHHE 2pasUmMGUOHHO20 CHeUjeHls
CReKmpanbHelx AUHUL, TeOPeTHUECKH NpeicKadaHHoe JfinmrefiHoM. ByaeM HCXOAHTDH
H3 TIpeACTaBJeHHs, YTO CBET e€CTb BOJIHBEI, KOTOphE B BaKyyMe paclpoCTpaHSIOFCH
co CKOpocThio ¢ == 300 000 kM/c. CBeT ompe/eseHHOH CIIEKTPANLHOR JIHIHH XapaKTe-
pPH3YeTCs onpele/leHHOH YacTOTOH HJI¥ YHC/IOM KoJleGaHHH B CeKyHAY, KOTopoe Mbl 6y1eM
o6o3HayaTh V. Takoil CBeT HA3bIBAETCH MOHOXPOMAIMUNECKUM, T. €. OOHOYBERIHGIM.
ITycte MOHOXpOMaTHYeCKHHE CBeT MPHXOAHT K HaM OT Kakoro-1u6o yJialeHHOro HCToY-
HHKa, NPHYeM B IPOCTPAHCTBe, Yepe3 KOTOpOe OH paclpocTpaHsieTCsl, I'DaBHTALHOH-
Horo moJas Her. OB03HAuYMM WV, HacTOTy CBeTOBOH BOJIHBI, KOTOPYIO BOCIHDHHHMAaeT
HabmojaleNb, MHOKOANHHCA B KakoH-1H60 HHepUHaNbHOH cHCTeMe oTcyera. Ecnm
HaGJ10faTeJb HayHeT [BHIaThCs HaBCTPEUY CBETOBBIM Jy4aM C IOCTOSIHHBIM YCKOpe-
HHeM @ (pHc. 196, a), To yacToTa ROoCIpHHHMaeMoro cBeta yseanuutcs (3ddext Hon-
nnaepa).

Ilpocroii pacyeT mokaseBaeT, YTO C TOUHOCTBIO 10 4jeHoB mopsanka (v/c)® or-
HOCHTe/IbHOE H3MEHEHHe BOCIPHHHMaeMOH 4acToThi omnpepe/isiercd QopMyJaoi
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HHMaeM  HamnpasJeHHus NpoTHB  pacnpoCTpaneHusd  CBETA. Ecaum - HabawoAaTe/Ib
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JBHT&JICs1 B TeueHHe BPeMeHH /, To 9 = @f. 3a 370 BpeMsi CBeT NPOXOAHT PacCTOSTHHE
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2. HomycTuM Tenepb, 4To HaG/IIOLATeNb B HHEPUHAIBHOM CHCTEMe OTCYeTa Hero-
ABHXKEH, HO B HeH MMeEeTCA OJHOPOJHOE I'PABHTAIMOHHOE MOJe C HANPSIKEHHOCTBIO g
(puc. 196, 6). Ecan Bennunny g nojo6pars pasHOH —a (g = —a), TO MO NPHHUHKNY
3RBHMBAJNICHTHOCTH TPABHTALHOHHOC IIOJI€ BBI30BET B TOYHOCTH TAKOE K€ H3MeHeHHe
4acroThl CBETd, YTO H B Npeaplayllen caydae. [1pu pacnpocmparenuu céema no Hanpas-
ACHUIO 2PABUMAYUONHO20 NOAS g HACMOMA Cermnoeot 80AHbL GyOem so3pacmams, a npu
PACNPOCMPAREHUL 8 NPOMUBONOAONCHOM Hanpasienuu — ybusams. B stom M cocToHT
sBJCHHE T'PABHTALHOHHOTO CMeEIIEHHT CHOEKTPaNbHBIX JHHHH, nNpeickasaHHoe JfH-
wreiiHoM. BenuuuHa cmeluenust onpegensercs: GopMy/oi

yov _gb

Vo 2

(72.1)

rie | — paccrosiaue, npPOXOJAMMOe CBETOM B IoJle TArOTeHHs.

Ipu BriBoge dopmyaet (72.1) npeanonaranaock, 4To noJe NOCTOSIHHO H OAHOPOJHO.
PesyabTaT HETpYLHO 0GOGLIMTL HA Cydall IIPOH3BOJBHOTO NOCTOAHHOTO HEOJHOPOX-
Horo rpasuTauuoHHoro mnosas. C 3Tol
Lebl0 pa3oGheM MTYTh CBETOBOrO Jyda Ha Cbem Chem
GeckoHeuHo Maiwle yyactku dr. Ha npo-

TSKEHWH KaXJIOro H3 TaKHX YYacTKOB
FPapHTalHOHHOE [10JI€ MOXKET CYHTaTbCsl
ofHopoiHbM. Ecin dv — u3MeHenHe ua-
CTOTHI CBETOBOTO JY4a IPH INPOXOXKje-
HHH ydacTka dr, To no dopmyae (72.1)

dv __ gdr
CRCE

TaK KaK COCTaB/sIOUIAs BEKTOpa g, nep- 4
IeHJAUKYSIpHAsT K HanPaBJeHHIO Pac po-
CrpaHeHHs CBeTa, Ha M3MeHeHHe YacTOThI
He OKasblBaeT BaMsHHA. Ecnn cseT npo-
XOJHT KOHEYHBIH NyTb H3 HaYalbHOTO
NOJIOKEHHs! | B KOHEUHOE MOJIOKEHHE 2,
TO H3MEHEHHe YacTOTBl Ha 3TOM IYTH
HalAeTcs HHTerpHPOBaHHEM  IOJYYeH-
HOTO BEIDaXKEHHA, T. €. 1o GopMyJe

S gdr. (72.é) a) 6)
Puc. 196.
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HurerpupoBanue He 0643aT€JbHO POBO-
JUTb BAOJb NIYTH, IO KOTOPOMY pacmpo-
cTpaHsieTcss cBeT. MOXHO B3SiTb INPOU3BOJIBHBIA NYTh, COSAHHAIOLIHH HAYAJbHYIO
TOYKY | ¢ KOHeyHOH TOYkKoH 2. ['paBHTALHOHHBIC CHJBI MOCTOSIHHEIX IIOJIEH SIBASIOTCA
CHJAaMH KOHCEPBATHBHBIMH, TaK YTO HHTerpan oT ¢opMel myTH He 3aBucHT. Mnte-
rpaq MMeeT CMBICA PAaGOTbl, KOTOPYHO COBEPIIHAH Obl CHJIBI TPABHTALHOHHOTO MOJSA
Haj eJMHHYHOH Maccoif mpH ee MepeMellleHHH H3 MOJOKeHHA | B NoJoxenue 2. 3ta
paboTa HA3BLIBACTCH PABHOCHILIO 2PABUMALUORHLIX NOMERYUAA08 Py — Py MEXKEY TOM-
kamd 1 u 2. B 5THX 0603HaueHHAX
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Ipu Masnoff pa3sHOCTH NOTEHUHAJIOB, KOTAA
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Ilpu pacnpocmparexuy ceema om 66iCLL20 2PABUMAYUOHHDRO NOMEHYUAAA K HU3-
weMy e20 HaCMoma YeeAusUBAemes, NP PACRPOCMPAHERLU 8 ILPOMUBONOAONCHOM HANPAG-
ACHUU — YMEHOULACIMCA.,

B Hactosiiiee BpeMs (¢ HCIOML30BAHHEM TaK HasniBaeMoro sgipexma Méccbayspa)
TPAaBHTAllHOHHOE CMEIUCHHE CIEKTPAJdbHEIX JHHUH YAanoCh C yBEPEeHHOCTBIO HaGJo-
JaTb IPH PacrnpoCTpaHeHHH CBeTa Aaxe B noJe TamecTd 3eMiu. [IpoXoiuMBIl NyTh

v—
(cBepxy BHH3) cocTaBmsit Bcero 20 M. B 3ToM curyuae oxuiaeMoe cMeleHue " &~
0
~ 2.10714,

HMsmepernst ganu Takoil ke pe3ysbrar. JTo sBAfeTCd NOATBEpkK/IeHHeM TNPHH-
ULHTIa SKBHBA/JICHTHOCTH I'DAaBHTALHOHHBIX CH/I H CHJ HHEPIHH.



