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1.MMpedsapumenbHbie 3aMeYaHUS.

B cratbax [1]-[4] pmoctaTouHO nNOAPOOHO M3NOXMEHa Hala TOYKA 3PEeHUA Ha BEeCb UMKA
obcyKaaeMblx HUXKE BOMNPOCOB.

B yacTtHocTH, B [1] NoKasaHo, 4TO:

- COBpPEMEHHas TPaAKTOBKA «OTHOCUTENbHOCTM OAHOBPemMeHHocTU» B CneumanbHOM Teopuu
otHocutenbHoct HEU3BEXHO npusoant K MOJIHOMY oTKasy OT NOHATUA BpemeHwu, Kak
ABNEHNUS,

- ANA NpeofoneHuna 3Toro oyeBmaHoro abecypaa v Bo3BpalLleHMA ABneHUA BpemeHn B Ousuky,
Hamu 6b110 NPeaNOKEHO HECKOIbKO BapMaHTOB,

- Hambonee NPOCTbIM, NIOTUYECKM HEMPOTUBOPEUMBLIM M HAYYHO MNPUEMIEMbIM pPEeLUEHUEM
npeacrasnseTca Bo3spalleHne B ®usnky obHoBnEHHOro noHATMA A6contoTHoro MpocTpaHcTBa-
BpemeHu, kak EAUHCTBEHHOMN ®U3SNYECKU PEAIbHOM runepnnockocTM B MpOCTpaHCTBe-
BpemeHn MuHKkosckoro [1].

- T.k. JIOBAAl npocTtpaHcTBeHHONOAO6Hasa runepnaockoctb MOTHOCTbKD pasBHonpaBHa co
BCEMW MPOYMMM, MOHATHO, 4YTO KaxKAad M3 HUX noanagaetr nog BCE matematmyeckue wm
¢dun3myeckne 3akoHbl 1 BbiBoabl CTO. T.0., BblaeneHMe ogHOM U3 HUX, C TEOPETUYECKOM TOUKM
3peHuA, BMOJHE [OMYCTMMO W HenpoTUMBOpPeYMBO. He 3aTparMBaloTca M yXKe MNOAYYEeHHble
9KCNEePUMEHTANbHblIe pe3ynbTatbl. YTO KacaeTcA COBPEMEHHbIX, YUCTO TEOPETUYECKUX
NOCTPOEHMUMN, TO 34ECb, B KA*KAOM KOHKPETHOM Cny4ae, TpebyeTca aHanus.

- YKa3aHue KOHKPETHOM rmnepnsiockoctn B Kadectse A6contoTHoi - aeno NCKJIKOYUTENTIBHO
3KCMepMMEeHTaNbHbIX YCUAUMI, T.K. MaTeMaTUKa — cama no cebe — He COAEPKUT BHYTPEHHEro
MexaHu3ma BepuPuKaLmn CBOUX CNeACTBUN.

- TaKan BblaeneHHas, NPOCTPaAHCTBEHHONOAO0OHAA rMNepPnIOCKOCTb, B peasibHOM Mupe asaseTtca
du3mnyeckolt BcenernHolt B eé ABCOIFIOTHOM NOJ/IHOTE 06beKToB M COBbITUM, CYLLECTBYIOLLMX U
npoucxoaawmx 8 [NOBAJIbHbIA, CAHXPOHHbIN, EAUHBINA momeHT tj cobcTBeHHOrO «ceiivacy.
- UcTtopus pa3sutua BceneHHOM, B 3TOM ciydae, byaeTt nsobpaxkatbca ynopagoyeHHbIM Habopom
HenepeceKawLWMmMxca rmMnepniockocTeir B npoctpaHctee MuHKoBcKoro, rae KAKOAA u3 aTmx

rMNepnaoCcKoCTen COOTBETCTBYEeT BceneHHOM B COOTBETCTBYHOLWNIN MOMEHT t;j,

- Bpema urpaer cBol 0ObIYHYIO PO/b, YNopAaoYMBas ABUMMKEHUE OOBEKTOB M MpoTeKaHue
npoueccos, obecneunsaa ABCOJ/IIOTHYHO opHoBpemeHHocTb BCEX cobbiTii M 0b6bekToB
BceneHHol B momeHT tj [2].
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OAHMM K3 3KCNepuMeHTasibHbiX (aKTOB, KOTOPbIM ABMACA Obl 4Ype3Bbl4AMHO CU/IbHbIM
aprymeHToM B nonb3y A6contotHoro MpocrtpaHcTBa-BpemeHu (ganee AMNB), okasanocb 6bl
06HapyKeHne KunbBaTepHbIX rpaBUTaLUOHHbIX BONH (ganee KB). Maes cylecTBoBaHMA TaKMX
BONH 6blna BbiCKasaHa Hamu B [3], Kak cneactsme m3 runotesbl A6contoTHoro MpocTpaHcTBa-
BpemeHu n naeu reomeTpusaumm rpaBuTaumnm.

Puc.1 KunbeamepHbie 80nHbI HA 800e.

O6wuit BuA KnnbBaTepHbIX BONH Ha BoAe MOKasaH Ha puc.l.

B cuny, Kak yKe CKa3aHO, HEBEpPHON TPAKTOBKU TMOHATUSA  KOTHOCUTENbHOCTb
OOHOBPEMEHHOCTMY, cOoBpemeHHada ®PusnKa UCnonb3yeT OWMOOYHbIM Te3UC O MNOJHOM
dusmnyeckom paBHomnpasme BCex A0NyCTUMbIX CUCTEM OTCYETa, YTO He NO3BONAET el B Ilo6oW 13
COBPEMEHHbIX TPaBUTALMOHHBIX TEOPUIA paccMaTpuBaTb TaKOro poja SB/EHUA, KakK
KunbBaTepHblie rpaBUTaLUOHHbIE BOJIHbI.

[leicTBUTENbHO, €CN BCe CUCTeMbl OTCYETA (U3MYECKM pPaBHOMPaBHbI, TO BOJHbI, TWMa
KunbBaTepHbIX, 4aXKe NOTMYECKM NPOTUBOPEYMBLI Y¥KE B CUY TOTO, YTO 1060N OBBEKT MOMKET
paccMaTpuMBaTbCA U3 APYrMX CUCTEM OTCYETA M KaK HENOABUMKHbBIN M KaK ABUXKYLLMACA C Nt0boin
CKOPOCTbIO 1 B Ntobom HanpasneHnn. KunbBaTepHas e BO/IHA eCTb KOHKPETHOe, Habatogaemoe
du13mnyecKoe ABNEHME C OAHO3HAYHBIMUN XaPaKTEPUCTUKAMMN U HE MOXKET CyLL,eCTBOBaTb, NN He
CyLLecTBOBaTb B 3aBMCMMOCTU OT YC/IOBUIN HabtoaeHUs.

Ona A6contotHoro MpocTpaHcTBa-BpemeHu sasneHne KunbBaTepHbIX rPaBUTALMOHHDBIX BOJIH
NPeACTaBNAAETCA HaM BMOJIHE eCTECTBEHHbIM, UCXOAA U3 aHAIOTUIA C ABUXKEHUEM TEN KBY», UM
«MO» HEKOW cpeae — Hanpumep B rase 1 B/ No mMakoctu. A6contotTHoe MNpocTpaHcTBo-Bpems, B
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cBoeobpasHoli dopme, M ecTb Takaa «cpega». KunbBaTepHble rpaBUTALUOHHDIE BO/IHbI, Kak
oXupaetca, reHepupytotca BCEMMU Tenamm, asmxkywmmmnca, otTHocutenbHo AlB.

T.K. penuktosoe, 2.7 TrpagyCcHOe W3NyYeHUE BMOJHE MOXET OKa3aTbCA W30TPOMHbIM
3anonHeHnem AIMB, Mbl paccmaTpMBaeM TaKyk TMnoTe3y B KayecTBe 6a30BOW M CTPOUM
OaNbHENLIME PACCYyKAEHUA Ha HEN.

B saTtom cnyyae, ConHeuyHaa cuctema, GakTUYECKM nnawmsa (C yriom aTakuM OKOMO 7 YrNOBbIX
rpagycos), ABUMKETCA CO CKOPOCTbio (369.82 +/- 0.11) Km/c B HanpasaeHun a= 167.942 +/- 0.007
[rpaa], 6= -6.944 +/- 0.007 [rpaa] (J2000) [5], 4To AAET BO3MONKHOCTb IPUMEPHO OLLEHWUTD - rae
KB pacnonaraercs OTHOCMTENbHO KOHKpEeTHoro HebecHoro Tena u Koraa KB oT atoro Tena
Aocturaet 3emHol nabopatopuu.

B cuny Toro, uto KunbBaTepHas BonHa fABAfeTCA rpasuTauMoHHOW, BO3AEUCTBUE eé Ha
NabopaTopumto NONHOCTbIO COOTBETCTBYET OXKUAAEMOMY BO3AENCTBUIO FPAaBUTALMOHHOM BOJHbI,
YTO 4OCTATOYHO XOPOLLO TEOPETUHYECKM UCCAEL0BAHO.

OpgHaKko cTeneHb Bo3geicTene KB Ha nabopatopuio — seanunHa ABCONNKOTHO HeunssecTHas,
No3TOMY HalWW JasbHelWne pPacCy)KAeHWs HocAT, Nno HeobxoaMmMocTM, B OCHOBHOM
KauyecTBEHHbIN XapaKTep.

OTMEeTUM, 4YTO B Jl@aHHOM CTaTbe Mbl paccmaTpuBaem 3ddeKT Bo3aencTema KunbBatepHoOM BOAHDI,
CBA3AHHbIA TONbKO C FPaBUTALMOHHbIM CMeELLeHUueM 4actotbl. [puaneHOM 3dPeKT Mbl
NJIaHUpPyeM PacCMOTPETb B APYroW CTaTbe.

Ha pwuc.2 npeactaBneH obwmin BuA Toro, Kak Bbirnaant KunabBatepHasa rpaBUTaLMOHHAA BOHA
ConHua B cBETE HALIMX NPEANONOXKEHUN.

KoHKpeTHble xapaktepucTuku KB, Kak Mbl yXe OTMe4yann, HeusBecTHbl. [loaTomy, Aaxke
pacnonoxeHune KB otHocuTenbHo ConHUA, ABNAETCA BOMPOCOM, HAQ KOTOPbIA CMOXKET OTBETUTb
TONbKO 3KCcnepumeHT. B npeasaputenbHbix pacyérax, mbl cuMTaem KunbBaTepHYKO BOJIHY
NPOXoAAWEen Yepes LeHTP Tena, KoTopoe eé co3aaéT. pu 3TOM, Ham KaXKeTCA JIOFMYHbIM
aepxkaTb «B yme», uto KB dopmupyetca HeckobKo Bnepeam (No Xxoay ABUMKEHUA) 3TOro Tena.
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puc.2 O6wuii eud KunbeamepHoli 2pasumayuoHHoli eonHbl ConHya u opbuma 3emnu
(3kaunmuka).

(KunesamepHasa epasumayuoHHaa eonHa ConHua u306paxceHa OUCKOM, m.e. KaK 0b6bekm,
umerowjell eparHuyy, 0aa 6osee NPocmozo noHUMaHus eé udeu. B peasnbHocmu oHa ocnabesaem
¢ yoaneHuem om ConHua, Ho He oepaHuyusaemcs Huyem, m.e., POPMA/IbHO, npocmupaemcs 8
becKoHeyHocm®b.)

B cuny Toro, uto KB — 370 rpaBuTauMoOHHan BOAHA U CKOPOCTb «areHTa, co3gatowero eé» pasHa
CKOpPOCTU CBEeTa, OHa, BC/leACTBME Masion cKopocTu COMIHEYHOM CUCTeMbl OTHOCUTENbHO
A6contoTHoro MpocTpaHcTBa-BpemeHu, ABnseTca NpakTUYECKN NNOCKOM.

bonee TouHO KB ABAAETCA KOHYCOM, HO C YY4ETOM TOrO, YTO CKOPOCTb ABMKeHUA ConHua paBHa

370 km/c, T.e, nopaaka (le-3) orT cKopocTM cBeTa, KOHYCHOCTbIO B AasibHEWLem Mbl
npeHebperaem.

BTOpWUYHbIE rpaBUTALMOHHbIE BOJIHbI, ABNAOLLMECS aHAIOraMWU BTOPUYHbIX BOJIH Ha puc.3 (doTo
wapa B rase), 6e3ycnoBHoO, TpebytoT IKCMEPUMEHTANbHOTO NOATBEPXKAEHMA. TakKe TpebyeT
3KCNEePUMEHTA/IbHOTO NOATBEPXKAEHMA U TypOyneHTHbIN cnes c3aam ConHua. OgHako, B LLenom
Takaa KOHOWUrypaums: OCHOBHAA BOJIHA, BTOPWMYHbIE BOJHbI, TypOyNeHTHbIN cnepn,
npeacTaBnseTca Ham BECbMA JIOTUYHOMN.
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puc.3 domozpagusa eonHosbIx 803MyweHUll 8 2axce, 2eHepupyembix 6bICMPOOBUNHCYUUMCA
wapom.

2.0yeHKa eenuYyuHsbl 2pPAsUMAYUOHHO20 cO8u2a 4Yacmomel AV u o0am
eo30elicmeusa Ha 3emHyo nabopamoputo 0118 KunbeeamepHoli 2pasumayuoHHoli
80/IHbI.

KunbBaTepHble BO/IHbI ra/lakTUYECKOrO M BHETAIaKTUUYECKOTo NPOUCXOXKAEHUA NPeACTaBAATCA
HaM ropasgo MeHee MOLLHbIMW, YeM Te, YTo reHepupytotca B ConHeyHoW cucteme. Moatomy, B
[AaHHbI MOMEHT Mbl PAaCCMATPUBAEM MMEHHO MOC/eaHMeE.

MOHATHO, YTO T.K. rPaBUTALMOHHOE Nosie cnaboe, To oueHKM 3dPeKToB B 3eMHOW labopaTopum
BNOJIHE ZONYCTUMbI NPU NOMOLLU IMHEAPU3MPOBAHHOM Teopum rpasuTaumm (OTO).

B TakoM npuBAMIKEHMM XOPOLLO M3BECTHO PELLEHNe 3a4a4n rPaBUTaLMOHHOIO CABMIa YacToThl,
Hanpumep [6] n [7].

dopmyna gna rpaBUTALMOHHOIO CABUIA YacTOT 3aMNunCbiBaeTCA B BUAE:

Av= v+ (di-ds)/c? (1)

rae @i n Or rpaBUTALMOHHBIN NOTEHLIMANA, COOTBETCTBEHHO, B TOUKE MUCMYCKaHWA CUrHana u B
TOYKe ero perncrpaumm, a C — CKopocTb cBeTa.

CooTBeTcTBEHHO, A/1a Tena ¢ maccon M, noteHuman paseH

$=(-)G*M/r,  (2)

T.e. Bceraa otpuuateneH. 3aecb G - Kn1accuueckas rpaBMTaLMOHHasA NOCTOAHHAA, F- paccTosHue

OT Tena, Co34atoLEero rpaBMTaLMOHHOE Noe, A0 TOYKM PErUCTPALMM NOTeHUMaNna. HanomuHaem,
YTO rpaBMTALMOHHbIN NOTeHLMan Ha beckoHeyHocTu paBeH 0.

Kak M3BeCTHO, CABMTI YacTOTbl ABNAETCA CIeACTBMEM PA3HOM CKOPOCTU TeUYEHUA BPEMEHU B TOUKe
M3Ny4eHMa WM B TOYKe HabnwogeHusa. CKOPOCTb e TeyeHUs BpemeHW ecTb O yHKLMA
rPaBMTALMOHHOIO MOTEHLMANA B KaxaoW Touke. B cuny 3atoro, dopmyna (1) oTHocuTca K
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JNIOBOMY nepuoanyeckomy npoueccy M, B YacTHOCTU, K Habatogaemoit Yyactote cneaoBaHuA
MMNY/IbCOB OT NY/1bCAPOB.

BapunaTtMBHOCTb 4acToOTbl NynbcapoB OblI0 NPeaNoXKEHO MCNONb30BaTb B LEAAX perncrpaumu
rPaBUTALMOHHbIX BOMH 6onblION NpogonKutensHoctn ewé B 1978 rogy [8]. Ho Tonbko B
HacToawee Bpema (MtoHb 2023r.) NOABUANCHL NEPBbIE YBEPEHHble COOBLLEHNA O PEFUCTPALMUM T.H.
«HaHOrepLOBbIX» rPaBUTALMOHHbBIX BOAH. [9] - [12].

Mbl cumMTaem, 4To 06WAA MeToAMKA, UCMoNb3yeman Npu 0bpaboTKe AaHHbIX ANA uenen HIy,
rPaBUTaLMOHHOM aCTPOHOMWM, CMOXKET 0OHapyXuTb U KunbBaTepHble BONHbI OT 0OBHEKTOB
ConHe4HoM cuctembl. BesycnoBHO, Ha NepBOM 3Tane Mbl BO3/1araemM HagexKabl Ha 06HapyXKeHue
KunbBatepHoW rpaBUTaLMOHHOI BOAHbI OT ConHua.

Y10 KacaeTtcA HanpasaeHnA casura 4acTtoT, TO CUTYaUMA TaKOoBa, YTO NOKa 3emnsa HaXo4uTCA BHE

KB, mbl nonyyaem curHanol ¢ Yactotor V. Korga 3emns nonagaet 8 KB, rpaBMTaLMOHHbIN
noTeHumnan ysenmumsaetca (no moaynto). T.0., Mbl A0MKHbI HabatoaaTe YBEJIMYEHUE yacToThl
npuxoaa MMNynbCoB, T.e. «hMoNeToBoe» CMeLleHme (cm. pasgen 3).

MaKkcnumanbHas amnantyga KunbBatepHoW BosHbl (ans Ten ConHEYHOM cuctembl), T.e eé
MaKCUMaIbHbIN NO MOAY/THO TPABUTALMOHHbIM MOTEHLMAJ, HE MOMET ObITb 0O BEKTUBHO OLIEHEH
B HaCTOAWMN MOMEHT. ITO OOBACHSETCA OTCYTCTBMEM KaK TEOPETUUYECKMUX, TaK U, MPEXKAE BCErO,
3KCNepuMeHTaNbHbIX paboT B obnactn AbcontoTHoro MpocTpaHcTBa-BpemeHu. B pesynbrarte,
XapakTtepuctuku AMB, nrpatowme ansa MNpocTpaHcTBa-BpemeHu Ty e posib, UTO 1 KO3IGDULMEHTDI
ynpyroctu unm [lyaccoHa, CXKMMAEMOCTb WAM BA3KOCTb AN OObIYHbIX Tesa, Ha CeroaHs
HEW3BECTHbl U HE PACCMATPMBAIOTCA KaK Hay4Hble.

T.0., Mbl BbIHY»XA€EHbI ONPEAE/INTb YKA3aHHYO MaKCMMaJ/IbHYO aMIIUTYAY, MPOCTO KakK

A= k*¢(m,r) (3),

rne k - koadpduument <1, a P(m,r) — rpasutaumoHHbI noteHuman no dopmyne (2),
co3gaBaemblii Tefiom, reHepupyowmm KB, Ha pacctosHMe I (KOTopoe paBHO PAcCTOSHUIO A0

makcumyma KB B JaHHOM Hanpas/ieHun).

Ona ConHuya W JlyHbl O6bIYHLIA TPABUTALMOHHbIE MNOTEHUMaNbl Ha 3em/sie COCTaBAAIOT,
cooTBeTcTBEHHO, (1e-8)*c? u (1.4e-15)*C?. (C— ckopocTb cBeTa). T.0., MaKCUMasbHble aMNAUTY b
KunbsatepHbix BoaH oT ConHUa 1 JIyHbl OXXMAAOTCA HA 3emne paBHbIMU k"‘(le-8)*cz n
k*(1.4e-15)*c? (k <1).

T.0., B OTAMYME OT NPUAMBHBIX CUA, B AaHHOM c/ydae ConHue AelCTBYeT Ha 3emto ropasgo
cunbHee, Yem JlyHa. 3TOT GaKT HECKO/IbKO CY)KaeT BO3MOMHOCTM 3KCNEPUMEHTaA, T.K. NPOXOA4
3emnun yepes KnnbBatepHyto BoaHY ConHLA NPOMCXOANT OAUH Pa3 B LUEeCTb MecALEB, a NPOXos,
KB JlyHbl N0 3emne — Kaxable non mecaua.

XapaKTepHblt pasmep (TonwmHy) KB B HanpaBneHMM OBUNKEHMA Ha Anekc (OTHOCUTENbHO
PE/IMKTOBOrO W3/ly4eHUs), Mbl MPeanosiaraéM COM3MEPMMbIM C PasMepPoOM CO34alLWEro Ty
BONHY HebecHoro Tena. Yto Kacaetca 3aBUCMMOCTM TO/ILLMHbBI OT TOrO, ANA KaKoro paauyca
«BbAMHA» OHa onpeaensaeTca, TO Mbl CYMTAaEeM, YTO ToAwmMHa «bamHa» KB Ha paguyce opbuthbl
3emnu (1 a.e.)., TaKKe COM3MEPMMbIM C Pa3MepPOM CO34atoLLEro 3Ty BOAHY HebecHoro Tena

T.0., Ha opbute 3emnun B HanpasieHun Ha Anekc, TonwmHa KB MO NMPEAMNONIOKEHUIO,
cocTaBnsfeT nopaaka (le+5...1e+7) km gns ConHua u (1le+3...1e+5) Km gns JlyHbl.

B3anmHoe nepemelLeHne 3emnn n KunbatepHbix BoaH ConHUa 1 JIyHbl HOCUT pas/iMyatominen
xapakTep. Oeno B Tom, uyto Yepe3 KB ConHua 3emnsa npoxoAmuT No CBoel opbuTe co CBOEM
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opbutanbHoi ckopocTbio 30 Km/c, a KB JlyHbl nepemellaetca OTHOCUTENbHO 3emMau B
COOTBETCTBUE C ABUNKEHNEM JlyHbl, T.€. CO CKOPOCTbO 1 Km/C.

T.0., npuHumaa TonwmHbl KB, KaK 3TO yKasaHO Bbiwe, mbl oxugaem, 4to KB ot ConHua
BO34ENCTBYET Ha 3eMHYl0 nabopaTopuio B Te4eHMe MpomMexkyTKa BpemeHu, nopagka (1...100)
yacoB. KB oT JlyHbl BO34eNCTBYET Ha 3eMHYto NabopaTopuio B TedeHune, nopsaaka (0.3...30) yacos.

Ecnn yumTbiBaTb abCoONtOTHble BeNMYMHbI amnauTyg KunbBaTepHbIX BOJIH, CO373aBaeMbIX
Pa3NIMYHbIMMU UCTOYHMKAMM U YKa3aHHble HEeCKONbKMMM ab3auamu Bbile, TO 3TOT OaKT,
6e3yC/NI0BHO, CYLLECTBEHHO MOHUMKAET BO3MOXKHOCTb pernctpauun KB JlyHbl. MosTomy npexae
BCEro mbl genaem ynop Ha KunbeatepHyto BonHy ConHua.

Mpu 3TOM, HEOBXOAMMO OTMETUTb, 4YTO B CUJY MEHbLWWUX TEOMETPUYECKMX pPa3MepoB
KunoBatepHoit BOAHbI JlyHbl, MPOCMATPMBAETCA BO3MOXHOCTb  AnddepeHLManbHOro
3KCNEepUMeHTa, T.e. HabnlogeHWa e€é npoxoxaeHua no 3emne B PasHbIX MyHKTax B
pasnnyatowmecs MOMEHTbI BPEMEHM.

Mpu Bcel HeonpedenéHHOCTU GU3BNYECKUX XapaKTepucTUK FpaBuTauuMoHHbIX KunbBaTepHbIx
BOJIH, €CTb A0CTaTO4YHaA onpenenéHHOCTb C AaTaMM MX BO3AENCTBUA HA 3eMHyto nabopaTtopuio.
Mbl y)Ke yKasblBanu, UYTO AeNaeM KOHKPETHoe NpeanofiodKeHWe O HanpasaeHuu gpenda
ConHeyHon cuctembl B AbcontotHom [poctpaHcTee-BpemeHu. 3a Takoe HanpasseHue
NPUHMMAETCA HanpaBaeHne ABUXKEHUA K AneKcy, OTHOCUTeNbHO PennkroBoro usnydyeHus. Ha
CEerofHa 3Ta TOYKA XOPOLWO M3BECTHA W, MO3TOMY, MOFyT ObITb CAenaHbl AOCTATOYHO TOYHbIE
oLeHKu aat Bo3aelctema KnnbBatepHbIX BOJIH Ha 3eMHYyto nabopatoputio.

Ana ConHua, TaKMMK, NPAKTUYECKM NOCTOAHHbIMM AaTamum, asnatoTca gatoel BXOAA 3emaun B
3AOHKOKO, TypbyneHTHYO nonycdepy ConHua npumepHo 13 uioHA Kaxgoro roga v BbIXOOA
3eman n3 TypbyneHTHOM 30HbI NpuMepHOo 14 peKkabpa Kaxkgoro roaa.

OBunxkeHune JIyHbl CYLLECTBEHHO C/N0XHEE U MOMEHTbI CObbITMI HEOBXOAMMO paccunTbiBaTh. B
KauyecTBe Npumepa, MOXKHO yKasaTb, YTo 3em/ia Bbixogmna us TypbyneHTHoi nonycoepbl JIyHbI
13-12-2023 03:11:03 UT u nonagana B Heé BHOBb 26-12-2023 01:53:42 UT (pacuértbl
npousBoAuauch B cootseTcTaue ¢ [13]).

3.Bo3moxcHocmu o0b6HapyxceHusa KunbeamepHbix 2pasumdayuUoHHbIX 807H,
ucnonb3ya maliMmuHz nynscapos.

TaAMWUHT NyNbCapoB ABASETCA AOCTAaTOYHO CAOXHbIM M cneunduyYecKMM HanpaB/ieHWem B
Hay4YHbIX uccneposaHuax. [losTomy, npe)kage BCEro, Mbl BO31araem HagexAabl Ha TO, 4TO
KOMMETEHTHbIE Hay4YHble COODOLIECTBA, Y)KE 3aHMMAlOLLMECS HAHOrepLoBOW rPaBUTALLMOHHOWM
aCTPOHOMMEN, NPOABAT UHTEPEC K HaLlen runoTese.

MbI nonaraem, 4to HaydHble Koonepauuun: CPTA, EPTA, NANOGrav, PPTA u apyrue, obnagatouime
KaK HeobxoAumMbIMU Kagpamu, Tak U apXMBHOU MHPOpmMaLMen TakMUHra Mynbcapos, CMOTYT
NPOBECTU LUK paboT ¢ uenbio obHapy:keHnsa KuabBaTepHbIX rPaBUTALMOHHbBIX BOJIH.

Mpu npoxoxaeHnn KB no nabopatopuun, oxxkungaemoln apdekT 3aknoyaetrcs 8 CUHXPOHHOM
nsmeHeHne dactotbl ana BCEX (/IKOBbIX) nynbcapos Ha OAUHAKOBYHK oTHOCUTENbHYIO
Bennunny €= Av/v.

BennunHa € 6ygetr M3MeEHATbCA B TEYEHUM HebONbLWIOro BPEMEHU — OT 4YacoB A0 AHEN - no
(MPUMEPHO) cuHyconganbHOMY 3aKoHY, T.e. oT 0 40 MaKCMMaibHOro 3Ha4YeHus 1M BHoBb A0 O.
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Mbl oxxnpgaem «QMOI’IGTOBOFO» cmelleHuA.

[elictBuTenbHo, npu npoxoxaeHun KB, noteHuman B TouKe HabnwoaeHusa, ysenmumsaetca (no

moaynio). B paccmatpusaemom cnyuvae, @i - noteHuman B otcytctene KB, a k*¢p(m,r) -
[ONONHUTENbHBIA MOTeHUMan Bo Bpemsa npoxoxaeHua KB (cm. dopmyny (3)), T.e. nonHblit
noteHuman pasen @i+ k*p(m,r).

Otciopa umeem: Av= v« (-k*dp(m,r))/c* u, scnomunas, yto & BCEFIA <0, nonyuaem
«duonetTosoe» cmelleHume.

Bennunna Takoro cmewenna ana Conuuya: AV = k*(le-8)*v, rme k, ckopee scero,
CYLWECTBEHHO meHbuwe 1 (cm. undpbl nocne popmynsl (3)).

YUCTO MHTYUTUBHO, BenuumHy «puonerosoro» cmelleHns AV ana ConHua Mbl OUEHMBaEM
BeIMUMHOIA, HaumnHas ¢ (1e-9)*V c secbma BepoATHO TeHAEHLMEN K yMEHbLLEHUIO Ha MOPAAKM.

CobbiTna Bo3aelicTteMAa KnnbBaTepHbIX rPaBUTALMOHHDBIX BOJIH Ha 3eMJIt0, KaK Mbl OXUOAEM,
NPOUCXoAAT B palioHe NpeaBblYMC/IEHHbIX AaT.

[na ConHua Takne BO3AENCTBUA OXMAAIOTCA ABa pPa3a B rod, ans JIyHbl — Kaxable ABe Heaenu.
TeopeTuyeckme Aatbl, NpeabaABAaeMble HaMK, ABAAIOTCA AaTaMM, KOraa NPOCTPAHCTBEHHbIN Yron:
Anekc —mero, cozdarouwiee KunbeamepHyro 2pasumayuoHHY 80aHY —3eMsisA, paseH 90 yrnosbix
rpagycos.

OpHako, ckopee Bcero, KB dopmupyerca HecKonbKo Bnepean Tena, cosgatouwero eé. T.o.,
Hanpumep KunbBatepHyto BonHy ConHua, 3emna nepecekaetr Heckonbko PAHEE 13 uioHsA
KaxKaoro roga v Heckonbko MO3XKE 14 pekabpa Kaxkagoro roaa.

HeobxoanMMo NOCTOSAHHO MOMHWTb, YTO Halla rMNoTe3a COAEPKMUT NPEeANO/IOKEHME O TOM, YTO
penuKToBOe U3NlydyeHUe ABNAETCA U30TPOMHbIM 3anonHeHnem AbcontotHoro MMB.

Moatomy HE o6HapyxeHne ¢pnoneToBoro cAB1ra 4actoT Ny/IbCapoB B YKa3aHHbIE AaTbl HE CTAaBUT
KpecT Ha runotese. MoXeT OKasaTbCA, YTo, B0, MakcumanbHaa amnantyga KB upessblvaiiHO
Mana n «He 0BUTCA» COBPEMEHHbBIMW CpeacTBaMMN HabnoaeHna, "Mbo pennKToBoe NsnyyeHne
He ABNAEeTCA U30TPONHbIM 3anonHeHnem ANMB.

Y106bI pewmnTb BONpocC ¢ HU3KoW amnantyaon KB Heobxoaumo ysennyeHme 4yBCTBUTENbHOCTH
060pyA0BaHNA, YTO NOCTENEHHO MPOUCXOAWUT MPOCTO B CUAY Pa3BUTUA CPeACTB HabaoaeHus.
T.0., B cnyyae nepBOHAYalbHOW Heyaauwn, KenatenbHO BEPHYTbCA K 06paboTke bonee TOUHbIX
OAHHbIX Yepes KaKoe-TO pasyMHOe Bpems.

B cnyyae owmnbKM OTHOCUTENIBHO PON PEIMKTOBOro U3NYyYeHUA, pasymHo Bbino Hbl nposectu
MOWUCK CUHXPOHHOFO M3MEHEHMUA YacCTOT MYNbCAPOB (KaK 3TO OMWCAHO BbILWE), 3@ NOAHbIA roa,.
Takoe nosiHOe CKaHMpoBaHWe opbuTbl 3eman, Ha nepBom 3Tane, He TpebyeT aHanusa BCEX
nynbcapoB. Mbl nonaraem, 4To Ana Toro, 4tobbl 06PATUTL BHMMAHME Ha «NOAO3PUTE/IbHbIEN
AaTbl (Korga npoucxoamuT CUHXPOHHOe GUOoNeToBOe CMeLLeHUe), A0CTaTo4HO 3...5 nynbcapos,
pacnosioXKeHHbIX JANEeKOo APYr OT Apyra Ha HebecHoM coepe.

OTHOCUTENIbHO MPEA/NOKEHHbIX BbIlE TEOPETUYECKUX [AaT, AONOJHUTENbHO, HeobxoaAumo
OTMEeTUTb cneayowee. Hammn 6biN0 NpPoaHaNM3MPOBAHO MNPEANONONKEHME O TOM, YTO
onpeaenéHHOe YNCNO 3eMNETPACEHUI MHULMUPYETCA NPUANBHBIMU CUIAMKU, BO3HUKAIOLLMMMU
npu Bo3aencTBMM KunbBaTepHbIX rPaBUMTAaLMUOHHBIX BOAH Ha 3emnto. B [4] npeacTtaBneHsl
pe3ynbraTbl NPOBEeAEHHOIO aHaM3a YUCAA 3emeTpsiceHn 3a 23 roga (bonee (1e+5) cobbiTuin).
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Mo pe3synbTaTam aHanM3a (C NOMOLLbIO METOAa COBMELLEHMA 3MOX), Mbl MOMYYUAM AOCTAaTOYHO
rNafKyld MOHOTOHHYIO 3aBUCMMOCTb YMC/1a 3eMETPACEHUI OT AHA roga ¢ gaTaMu MUHUMYMa U
Makcumyma: 05 nroHa n 05 gekabpa, cooTBeTCTBEHHO. 3TK AaTbl 6/1M3KU K AaTaMm, BblYMUC/IEHHbIM,
ncxoas M3 aCTPOHOMUYECKUX COobpaXkeHui, T.e. K 13 uioHAa u 14 aekabpsa, Ho He coBnagatoT C
HUMM.

T.0., NpegBapuTenbHO, NpPW aHanMse TalMMUHra MyAbCapoB, CAeayeT OPUEHTUPOBATbLCA Ha
HECKOJIbKO «Pa3MbiTbie» Nepuoabl: «nepsas nonoBuHa UOHA» 1 «nepBan NoN0BUHA [lekabpar.

B uenom, mbl Hageemca, YTO TOYHOCTb, yxKe OOCTUTrHyTaA B 3apo>K,a,arou.|,e171cn HaHOI'epLI,OBOﬁ
rpasuTaunoH HOM aCTPOHOMMUMU, AOCTATOYHa ANA O6Hapy)KeHMﬂ KunbBaTepHbIX rpaBUTALMOHHbIX
BOJIH COHHLI,a M1, BOSMOKHO, JIyHbI yXKe B banKalwee BpemA.

OOBABJIEHUE ®PeBpanb 2024

CraTba (6) «BO3MOXHOCTb perncrpauun KunbBaTepHbIX FPaBUTALMOHHbLIX BOMH C NOMOLLbIO
rpaBMmeTpuyeckoro obopyaosaHusa»  https://vixra.org/abs/2402.0007
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