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DKCnepumMeHmanbHo YCmano8ieHo Heu38ecmioe panuee Ce0lCmeo npasocmopoHt-
Hell CRUpanbHOU NOAAPUAYUU SPABUMAYUOHHBIX BOJIH, Onpedensioujee CyWHOCHb
(Mexanuzm) epasumayuoOHHbIX 83aUMOOCUCMBULL Medcoy meramu. B axcnepumenme
onpedenena ONUHA 2PAGUMAYUOHHOU B0IHbI A 2D., GbIAGIEHO HALUYUE MOMEHMOS
AM ucm. 803HUKAIOWUX NPU PAGUMAYUOHHBIX 83AUMOOCUCMBUSIX, ONpedesiend 3a-
BUCUMOCMb MALOMEHUSL MENHCOY CUCHEMAMU OM UX COOCMBEHHBIX Y2N08bIX CKOPO-
cmetl. B pesynomame ananuza sKcnepumeHmanbblx OGHHLIX OnpedesieHbl 0CHO8-
Hble cgolicmea (macca, pasmepvl u m.n.) anemenmaphelx uacmuy — (@, f-
OPUKOHOB), UBTYYAIOWUX 2PABUMAYUOHHbIE BOHbL U OMEENCMEEHHbIX 3d HAIUYUE
ceoiicme mszomenusi y gewecmaa. Ilpednodicena Hoeas 2opsauas KOCMONIO2UYeCKasl
MoOens Beenennotl.

MexaHU3MOM IpaBUTALIMOHHBIX B3aUMOJIEHCTBHI 4EJIOBEYECTBO HHTEPECOBANIOCH €IIE CO BPEMEH
ApucTtoTens, HO Cepbe3HO 3TOT BONPOC OBUI MOCTABIEH b nocie ¢popmyauposanus M. Hero-
TOHOM 3aKOHa BCEMHPHOTO TATOTEHHUS Ha OCHOBE 00OOIIEHMS UM 3aKOHOB JBM)KCHHUS IUIAHET
. Kennepa. bubanorpads! BeIMKOT0 Y4€HOTO YTBEPXKAAIOT, YTO MOJOOHBIN BOIPOC 3a7aBajICS
1. HeloToHY IpUBEpKEHIAMU €0 3HAMEHMUTBHIX YPaBHEHUMU, ofHAKO BMecTO oTBeTa V. HbroTOH
JIMIIB 3aMETHI YKIIOHYHMBO, YTO BIIOJIHE JIOCTATOYHO M TOTO, YTO C TIOMOIIBIO TPEATIOKEHHOTO UM
3aKOHA TATOTEHHS CTAJIO BO3MOXHBIM KOJIMYECTBEHHO ONHKCATh 3TO siBNeHHUe. M3BecTHO, 4TO Ue-
JIOBEUECTBO HHUKOTAA HE JIOBOJILCTBYETCS JOCTUTHYTHIM U eMy (0COOEHHO B 00JIaCTH HAyKH) HU-
Korjia He ObIBaeT BCETrJia BCEro JOCTATOYHO, HO (M 3TO 0cOOeHHO cTpaHHOo) nocie M. HeroToHa
BOIIPOC O MEXaHU3M€E T'PaBUTALIOHHBIX B3aUMOJECHCTBUI HUKEM M3 €ro MOCIeJ0BaTeNed He OoJ-
auMancs. OcobernHo 1o otHOcuTes K OTO A. DifHIITeliHa, B KOTOPOH HApsITy ¢ HATMYUEM «TH-
MOTETUYECKHUX» IPAaBUTAIIMOHHBIX TTOJIEH MOJHOCTHIO OTCYTCTBYIOT (pU3NUECKHE XapaKTEPUCTHKU
TPaBUTALIMOHHBIX BOJH. B 3TON TeOpUH MOHATHE CUIIBI CUMTAETCA M3JIHIIHKAM, U JIBHKEHUE BCEX
TEN OmpeessieTcsl KpUBU3HOW MPOCTPAaHCTBA, BBI3BAHHOM 3TUMHM cwiamMu. TakuM oOpa3om, B
OTO A. Diinmiteiina, Takxke kak u B «Haganax» W. HetoToHa, HUUEro He TOBOPUTCS (IaKe Mpe-
MOJIOXKHUTEIBHO) O MEXaHHW3ME TPaBUTAIIMOHHBIX B3aMMOAEHCTBHNA. VIMEHHO 1711 00BsICHEHUS Me-
XaHW3Ma I'PAaBUTAIMOHHOTO B3aMMOCHCTBHS MEXy T€IaMH aBTOPOM 3TOil paboThI OblIa BEIBH-
HyTa (B KadecTBe paboueif) rumore3a O TOM, YTO TPABHTAI[MOHHBIE BOJIHBI JOJDKHBI OBITH
CHHPAJIFHO TOJSIPH30BAHBL, TOCKOJIBKY BCTpEYa MOJOOHOTO CHHPAIBHO TOISIPH30BaHHOTO IIyTa C
HCCIIETyeMbIM OOBEKTOM HENPEMEHHO IMepefacT eMy MUMITYJIbC M MOMEHT UMITyJbca. [Ipu 3ToM,
HE3aBUCHMO OT HANpaBJICHUS 3aKPY4YMBAHUS CHMpasel, MOIIPU30BAHHBIA YT MPaBUTALMOHHON
BOJIHBI (IIOJIST), PACIPOCTPAHSACh B MMPOCTPAHCTBE MO JHHUHU, COEIUHSIIOMEN HEHTPBI B3aUMOAEH-
CTBYIOIIIMX CHCTEM Oy/ET NIPOHHMKATh B HCCIIEAYEMYIO CHCTEMY (Haro00ne BHHTA) U IepeaaBaTh
€l UIMITyJIbC BJOJb JIMHUM B CTOPOHY M3JIy4UBLIEH 3TOT I[yT CUCTEMBI U MOMEHT HUMIIyJIbCA OTHO-
CUTEIbHO 3TOM JMHUU, COBIAJAIOIIMN C HANpPaBICHUEM 3aKpyYUBAHHS CIHPAIU y U3Iy4aeMOIro
I[yra TpaBUTAlMOHHBIX BOJIH Nours. [TonoGHOe yTBep)neHue (rumnore3a) TpeboBano 06s3aTebHON
9KCIIEPUMEHTAILHOM MPOBEPKH, KOTOPYIO aBTOP BBIHY)KICH OBLT Pa3AeIUTh Ha J[Ba IIOCIEIOBA-
TenbHBIX 3Tana. Ha mepBoM sTame (A) ompenensuioch HaaW4dHe y TPAaBUTALIOHHOW BOJHBI CITH-
paNbHON MOJSPU3ALUY, BRIYUCIIACH BEIMUYNHA MOMEHTa AM ., TepenaBaeMoro rpaBUTallMOH-
HOW BOJIHOW BEINECTBY NMpHUEMHUKA (MPUHUMAIOIICH CHUCTEMBI), JUIMHA TPABUTAIIMOHHOW BOJIHBI
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Arp., @ TAKKE MIPOU3BOJWINCE M JAPYTHE BBIYUCIICHHUS, OTHOCAMIMECS K OOHAPYKEHHOMY CBOMCTBY.
Ha BTopom 3tane (b) moasepraics ka4eCTBCHHOMY ¥ KOJHYECTBEHHOMY aHAIHM3Y NPUCYIIHIA Tpa-
BUTAIIMOHHOM BOJIHE UMIYJIBC U ONPEACIIICS MEXaHU3M TATOTCHHS, KaK PE3yIbTaT PEaKTHBHOM
OTJIa4y¥, BO3HUKAIOIIEH B BELIECTBE MPUEMHHUKA OT MPOHUKHOBEHUS B HETO JBHUTAIOLIETO B MpPO-
cTpaHcTBe (T0JIe) 1yra TpaBUTAllMOHHON BOJIHBI.

A. TlepBbIil 5Tanm 3KCIEPUMEHTAILHON MPOBEPKHU OBLIT MPOBEACH HA YCTaHOBKE, OCHOBHOI Ya-
CTBIO KOTOPOU SIBJISICS KPYTHUJIBHBIA MasTHUK B BHJIC TUCKA, ITOJIBEIICHHBIHN 3a IICHTP TSHKECTH Ha
METaJUINIeCKOI HUTH BHYTpH BakyyMHOI Kamepsl P = 0,026664 H/m?, nmerommii BBEpXY IOBO-
POTHOE yCTPOICTBO, H3MEHSIOMICE MMOJIOKCHNE PaBHOBECH MasTHHKA. KaMepa u MasTHHK 3a3eM-
JICHBI, YCTaHOBKAa TIOMCIIEHA B IACCHUBHBIN TEHOMIACTOBBIA Tepmoctar (A=0,037 xkam /
M-4ac'Tpaj) U SKpaHHPOBaJIach MarHUTHBIM SKpaHoM. KoiebaHns MasTHHUKA pEeTUCTPHPOBATICH
0 IBIDKCHHIO ONITHYECKOTO IIATHA Ha BparmatonieMcs 6apadane ¢ mienkoit ®T- 41 I1.

OIIBbIT 1

Ecnu nomycTuTh, 9YTO BONHBI IPAaBUTALIMOHHOTO MO JCHCTBUTENHHO CIIUPAIBEHO MOIIPH30Ba-
HBI, TO I[yT'H TOJOOHBIX BOJIH, H3Iy9IaeMbIX 3eMileH, OyAyT MOTJIONIATECS TEIOM MasTHUKA U MY,
COOTBETCTBEHHO, OYAYT IepeaaBaThCs UMITYJIbC 1 MOMEHT MMITYJIbCa, UMEIOIINECS Y 9THX BOJH.
[Tpu sTOM morioniaeMblii MassTHUKOM MOMEHT MMITyJbca (MMITYJIbC BOCIPUHUMAETCSI Yepe3 HUTh
KOPIIyCOM YCTQHOBKM M «TacHTCS» MM) OyJaeT cooOIaTh eMy HeOOJBIIOH MOMEHT BpalleHHs
AM,;, COBNIA/IAIONIN 110 HANPABJICHHUIO C HANPABICHUEM 3aKPYyUHBAHUS CIHMpPAICH, U3ITydacMbIX
3emiield IIyroB BOJIH. B 3aBHCHMOCTH OT COBNaACHNS WM HECOBIAACHHUS 3TOr0 MOMeHTa (AM,y;)
C HalpaBJIiCeHWEM KPYTHJIBHBIX KoJieOaHWH MasTHUKA, KOJieOaHWs TOcieqHero OyayT OIOJHU-
TENIBHO YCKOPSATHCS WM 3aMeIISIThCS. B COOTBETCTBHY € 3THM, KoJieOaHHe MasTHHKA [0 BPEMEHU
B OJIHYy CTOPOHY OYAET OTJIMYaThCs OT KojieOaHus B npyryto. OmblT 1 moaTBepan 3T0 Mpearo-
noxxerne. OH MPOBOAMICS MHOTOKPATHO, M BCETa MOIYNEPHOA <—Sp_1 ObLT OOJIBIIE MOTyTIepHO-
na S; ,—>. OCHOBHBIC COOTHOUICHHS W ONPENEJICHHUS TCOPUH KPYTHIBHBIX KOJIeOaHWH MasTHHUKA
B3saThl U3 [11, c. 18-50]. C yueTom cONpOTUBIICHHSI OCTATOYHOTO BO3JyXa M TPCHUS B HUTH aM-
wIMTyna X, COOTBETCTBYIOMIAsl 3aKpyIHBAaHHIO MasTHUKA OT ToYkH 0 paBHOBECHs Ha yrox ¢, Oy-
ger X = (L+Ag 5) 1 2; 19 = X 1 A; @pyy = ¢°-1 /180.

W3 anamusa puc.l cnenyer, 4to rpaduk KonedaHHi COXpaHsET MOJHYI CUMMETPHIO, T.K. OCh
HYJIb ITyHKTa MasiTHUKA, COOTBETCTBYIOIIAsl COCTOSHUIO €T0 MOKOS TPH MOJHOCTHIO PacKpy4eH-
woit murr (0°- 0°), cauraercst Bupaso (0—-0) Ha BenmumHy yriaa Ag. M3 9Toro cieayer, 4ro am-
IIMTY /1A KOTeGaHMil ¢ IS OTYIepHOI0B <— So 1 i Sy ,—> oauHaKoBa, ¢ = const. Touxu a , a;°
a,° ¥ T.JI. COOTBETCTBYIOT KOJNEOGAHMUAM MAsSTHHKA IIPH «OTCYTCTBHH MOMEHTA AM ,¢1.»

OrmpezensieM BeNUYMHY NOMyTepHona <—So 1 = Do 1/ Vienu CEK;

orpeieNsieM MOMEHT 3aKpy4HBaHHMS, COOTBETCTBYIOUIMH TONynepuony <—So i, Moy = |- =
I-@pan/ (So.1/2)° Hom.

OrmpeziensieM BENUYUHY HONynieproaa Sy o— = D1 o/ Vienr CEK;

OmpeieIieM MOMEHT 3aKpYYHBAaHHSA, COOTBETCTBYIONIMH TONYNepHORy S o—>, Myo = I Qpay /
(S12 /2)2 H-M. Beranciium pasHuiy MOMEHTOB M y6,=M; >—Mg 3.

OmnpenenrM JTONOTHATENFHBIA MOMEHT 3aKpy4uBaHUS AM,, = M g, /2. Bemuunna AM ;.
MOXKET OBITh TaK)Ke ompezesieHa (Mpasja, ¢ TOpa3ao MEHbIIeH TOYHOCTHIO) TIO MOJIOKEHUIO CBe-
TOBOT0O 3aifiuMKa Ha dKpaHe, 3aQUKCUPOBAHHOMY TP CHSITOM M YCTAHOBJICHHOM Ha OCh JMCKE 10~
KOSILIIETOCSl MasiTHUKA. B COCTOSIHUM «IIOKOS1» MEXaHMYECKOTO OCLMIUIATOPA CBETOBOM 3aifdMK
JOKeH ocTaHaBiMBaThcs Ha orMerke ocu 0° 0% — mooKeHHe KOTOPOi IS KaskKI0ro OIbITa
TEOpHUEH OnpeesIeHO BEIMUUHON -A@.

W3BecTHO, 4To Jt0Oasi Geryiasi Iiockasi BOJIHA, HE3aBUCHMO OT HPHPO/IbI, HOJISIPU30BAHHAS
IUIMNTHYECKH (LIUPKYIIPHO), 00s13aTEIILHO HeceT ¢ co00H (1 mepeaaeT BEIEecTBY IPUEMHUKA) He
toinbko 3Hepruio W u nmmynsc P, Ho 1 MomeHT umnynbca |. [ToaTromy oOHapyxeHHE MOMEHTa
BpatieHus (AM,,;) B ombITe | A TPAaBUTAIMOHHBIX B3aMMOJICHCTBUI PaBHOIICHHO JI0KA3aTelb-
CTBY OOHApy>KeHHs! y TPaBUTALMOHHBIX BOJIH CIUPAIBbHOW MOJSpH3aliy. BennunHa yria AQ,,
omnpenesiercs u3 TudGEepeHIIMATEHOTO YPABHEHHUS KPYTHIBHBIX KOJMCOaHUH AQ e, = ( AM e 0) /
(G- 1) [12,¢.109-121], I ,=nd*/ 32 M* [8, c. 150], Pucr. = AM per. / Rinexa cps APucr = AMyer / B; B =
G-I,/ € = const (mocTosiHHAs KPYYCHHUSI HUTH, ONIPEAEIIACTCS dKCIepHMenTansHo) [11, c. 70-298].
BbIuMCINM BEUUUHY Pyep, COOTBETCTBYIONYIO0 AM,,,. Bemmuunsl Sy 3, S1 , ycpenHeHs! U3 aHanu-
3a TpexX CJIEAYIOUIMX IpYyr 3a APYrOM MEpHOAOB rpadyika KPYTHIBHBIX KOJIEOAHMH MasTHHKA.
JlaHHbIEe OMBbITa W BBHIYMCICHHBIC BEJIMYMHBI CBOJMIIMCH B TadiMIy. IHTEpEeCHO CONOCTaBUTH Be-



JUYUHY TTOTYYCHHOMU Pyer, OOYCIOBICHHOMN CIUPANTBHON MOJISIPU3alUCHi TPAaBUTAIMOHHBIX BOJH C
cuioit Tarorenus. P =m- g = 0,2404- 9,81 =2358 H; n =p ,../ P = 0,4253 x 10-8, [Tockonmbky
Oerymiasi TIOCKasi CIIUPAIbHO MOJIAPU30BaHHAS TPABUTAI[MOHHAS BOJHA HEceT B ceOe OJHOBpe-
MEHHO UMITYJIbC ¥ MOMEHT UMITYJIbCa, OBUIO ObI Pa3yMHBIM MPEATOJIOKUTh, YTO U BO3HUKAIOIIUC
Y B3aUMOJICHCTBYIOIUX CUCTEM MOMCHTHI BPAIICHHUs CBA3aHBI MEXKIIy COOOI OHON U TOW *Ke 3a-
BHUCHMOCTBIO, BbIBeIcHHOW M. HRIOTOHOM B BHIE 3aKOHA BCEMUPHOTO TsAroTeHus P = Gmym, / R
ITockonbKy paccTosiHUE MEXIY MasTHUKOM W HEHTPOM 3eMJIM OCTaeTCsl MOCTOSHHBIM, TO U3Me-
HsIsl MacCy KPYTHJIBHOTO MasiTHUKA B OMBITE | M CPaBHUBAS MOJYYCHHBIC BETHYUHBI AM,,.;, MEXKITY
€000, MOXHO TIOATBEPIUTH IKCIIEPUMEHTAIHHO TOT (PakT, YTO U3MEHEHHE MOMEHTA BPAICHUS
MpU B3aUMOJICHCTBUM MPOMOPLHUOHAIFHO BETUYMHE B3aMMOACHCTBYIOIIMX Macc, T.e. M =
G N'Ryera p MM, /azy rIe m, — macca 3emMi, M — Macca MasTHHKA B @ — PAacCTOSTHUE MEXIY
HEHTPOM 3eMIId U MasATHUKOM. BooOGiie e conocraBuTebHbIil ananu3z AM',., (Puc.2) ¢ aHano-
rUYHBIM M 1715 IDTaHeT moKasai, 9to Bcerga M > AM' ., , mockoibKy AM' ., yautsiBaet (Ko3d. €)
BJIMSIHHE W3BHE HAa BEIMYUHY M TpaBUTAIIMOHHBIX BO3MYIICHHN (HaJMYHE CIYTHUKOB y IUIAHET,
BJIHMSHUE TUIAHET JPYT Ha Apyra, uxX gopma, Macca, ynanenue ot CoiHIa U JPYT OT ApyTa U T.IL.).
Yrto kacaeTrcs M, TO €ro ypaBHEHME MOJUKHO BBIMJIAAETH CIEAyIOIUM obpasoMm: M,, =
G N-(MMy T mnaners: / Rz)-s (H-m); tme m, ,m,, — macca CoyHIIa U MJaHETHl COOTBETCTBEHHO;
le wanerss = Ryl 1 = 0,4 +0,2[7, ¢. 30-33] u xapakTepu3yer U3MEHEHUE MJIOTHOCTH IUIAHETHI C
rinyouHoi. Hanpasnenue BpalleHus MIaHETHI My, COOTBETCTBYET 3HaKy IpH cosO; yron 0 omnpe-
JIeIsIeT HAKJIIOHEHHE KBATOpa K IUIOCKOCTH opOuThl mianetsl [7, ¢. 27—-60]. Tlostomy pacuer au-
HAMHKH KOCMHYECKHX OOBEKTOB JJAKE C YYCTOM BBIIIC YKA3aHHOTO OCTACTCS HOCTATOYHO CIIOXK-
HBIM M BechbMa NpuHOMKeHHbIM. OmpejeieHne B OJKCIEPUMEHTE BEIMYUHBI Py, MO3BOJIUT
OTIPENIENIUTh YTOI Y, \VI (tgy = n) moxbeMa BUHTOBOH JIMHUK Y CITUPAIBLHO MOJSIPH30BaHHON (U3
aHanmu3a rpauKoB MOMOOHBIX puc. I — 3TO BOJHBI C MPABOCTOPOHHEH CITHPATBHON MOJIAPHU3AIIU-
eif) rpaBUTAIIMOHHOM BOJHBI (aHAJOTUYHO YIITy TOAbEMa BUHTOBOM JIMHMK 0OJITA C MPaBOH Pe3b-
0oit), a 3HAYUT U ONPEJEIUTh AJHHY ITPABUTALMOHHON BOJHBI A,

I. B cooTBeTCTBHHM € TI0/100UEM TPEYTOIBHHUKOB C MOJIIOCAMHU B P U P UIMEEM:

1) Onpenenum nuHEHHYIO CKOPOCTH BpalleHus 1yra V. Jlommyctim, 9ro V= C. Torma v = 2mr
[ o5y tos = 2106 IV; 1o =Dy IC; 2mrol V =Dy [ C; 2700 [ VA, = 1/ C5 Ay [ 2100 = 1; 1o/ Ay, = 1/ 2705
2n/v2in=1/C;v=C/n.

OmnpezennM YKCIIO TPaBUTAIMOHHBIX BOJH B Iyre N (ducio crmpaneit). Logpam = (27ro)N; Ly
ra = ApN; N=27ro/Ar,. AHanormano, N= v/C, o v/C=1/n. OxonuatensHo, N= 1/n. Onpenenum
IIUHY TPaBHTAIMOHHOM BOMHBI Ar. N = Lyyra/ Arpy Ligra / A= 1N Lyyra = C Gugpyuermss N
=0,4253x10-%; Arp = Ligra N = C tygnyuens N. OTIpesienum pajguyc cnupanu nyra ro. I'paBuTanuos-
HOE B3aUMOJICHCTBUE MEXaAy My U M, OyaeT obecrnedeHo mpu ry < 0,5'10715 M, T.€ COU3BMEPUMOE C
paarycoM 3JI€MEHTAPHBIX YacTHIl (KOHTAKTHOE TPaBUTAIIMOHHOE B3aUMOJICHCTBHUE I[yra ¢ Mare-
puell, aHaNOru4HOE MEPEMEILEHHIO CpeJibl BeHTUIATOpoM). Torna A, = 27rgh =1,33-10-**m. Co-

OTBETCTBEHHO tyynyuenns = Arp/CN = 1,04 10723ce1<, vuym =v/2nry=2,25" 10310e1<'1, L crmpanu = 7,4-10—
M, Lyy=3.12-10-"m, hv = 0,5mV?+0,5, o’, npu 1o =0,5-10-"° M 0,5mV? <<0,5l, ® 1 My, =
2hv/ 1o?®?=6-10—°kr. Tsrorenune obGecneumpaercs OPH Pyarepuu < Puyra- 10TAA IPUMEM Ppyra =
1,0-10™ 1/eM® = Pucpnoii sumper [4-6-402-429] 11 051y a1M A crnmpann yra = 051Agr =1 10— M, Yerpan uyra™
5,8:10-"m%,

[Mockonbky V>>C (MozxenbHOe mpeacTaBinenue crnuna [13, c.1), To rpaBuBonna (J = 2h) momx-
Ha m3nmy4arbes cnuHOM J = (Y%h +2h) Bo3OyxmeHHON YacTHIbl (CHHMH-OpOUTANBHOE B3aMMO/IEH-
ctBUe — I' = A,,/27), T.K.(ha30Basg CKOPOCTH V MOXET OBITh, KAK YTOIHO OOJBIION B CPABHEHUH C
C [3, c. 473], HO opOuTanmpHasi ckopocTh yacTuibl (ecnu, koneuyHo, CTO cnpaBemimBa) Bceraa
J0JDKHA OBITh MeHbIIE cBeToBO# (Pe3onanc 1:1)
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2) OnpenenuM XapakTepUCTUKH YACTHUILBI, U3IIyYalomieil 3Ty BOIHY A, COBEpPIICHHO OYEBH/I-
HO, YTO 3TO JOJDKHA OBITH IOJIHOCTBIO CTaOMIIbHAsl, HICTUHHO dJIEeMEHTapHas yactuua (u.5.4.), U
MOCKOJIbKY 3Ta YacTUI[A OTHOCHTCS K JIOTOJIE HEU3BECTHBIM, Ha30BeM ee o = OpukoH (b,). s
PaBHOBECHOTO M3JIyYCHHUS IPAaBUTAIIMOHHBIX BOJH MaTepHel CIHH O-OpHKOHA JOJKEH OBITH Y2h,
MIOCKOJIbKY B 3TOM CJIy4ae, B COOTBETCTBUHM C IPHHIMIIOM 3anpera [laynu, Ha 0lHOM 3HepreTHde-
CKOM YpOBHE MOXKET HAaXOIHUTHCSA He Oojiee 2 o-OpHKOHOB (2 BBIPOKACHHBIX YPOBHS) B pa3HBIX
KBaHTOBBIX COCTOSHUSAX (1) ¥ MX OJTHOBPEMEHHOE U3IIyYEHHUE YK€ HE COMPOBOXKIAETCS PEaKTHB-
HOU oTmaveir. Ompenenum pamuyc o-OpukoHa r,. Pamgmyc r, TOMmKeH paBHATHCS Iy CIIMPAIH I[yTa
(M3 YCIIOBMS M3ITYYEHHS Viyry= Vo ,V=V,), @ H3JIy4EeHHE 110 HAMETPY YaCTHIBI MEHEE 3aTPyHEHO
(MaKCHMaIbHast CKOPOCTh BpalIeHus 1 T.IL.). [IpumeM r,= fo< 0,5-10 "* m. Onpenemnm maccy my,
a- Gpukona. U3 ypasrenms Ls= (Y4) h = mvr [13, c. 473], me= 1/ 2vre= 1,5 10— xr (0,84143
3B). OnpenenyumM IIOTHOCTb Py M 9ACTOTY BPAILIECHHS V. Pp = My / |3p [4, c. 522], pu =M, /1> =
1,2:10" 1 em® vy = Viyra = 2,25° 10% cex™. M3 51X maHHBIX BUIHO, 4TO D, _ H.3.4. HMeeT ropas-
JI0 MEHBIIIYI0 Maccy, 4eM Jro0asi n3 3JIeMEHTapHbBIX YacTull (M3BECTHBIX) H, CIIEAOBATEIHHO, MO-
JKeT OBITh COCTABHOM (Z1ayiee HE OTHEISIOMICHCS) YacThI0 000 3IIEeMEHTApHON YacTHIIBI, 00ec-
ne4urBasdg €U rpaBUTAllMOHHOC U T'PpaBUTAIIMOHHO-CHUJIBHOC B3aMMOJCUCTBUE CO BCEMU CMCKHBIMU
YaCTUL[AMH MOCPEICTBOM H3JIy4aeMOro Lyra IpaBUBOJIHBL. B 3ToM cMmebicie b, HamomuHaeT mo-
JIOKEeHMe KBAapKOB (MTAPTOHOB) BHYTPHU aapoHOB [9, ¢. 279]. KBapku sSBISIOTCS 3J€MEHTAPHBIMU
YaCcTHLAMU CO CIIMHOM Y2h, U MX (aApOHOB) OCHOBHOE COCTOSIHUE COOTBETCTBYET OPOHTAIEHOMY
MoMeHTy £=0. MO>XHO C 10CTaTOYHOi CTENEHbI0 BEPOSITHOCTH NPEATIOI0XKUTh, YTO U OCHOBHOMY
9HEPreTHYECKOMY COCTOSHHIO D, ipu crimHe J= '5h Takke COOTBETCTBYET OpOHTAIBHBIII MOMEHT
=0 (3amKHYyTOe, MpPSIMOJMHEHHOE, NeTIeo0pa3Hoe JBWKEHHE OT LIEHTpa WM K LEHTPY), IO-
CKOJIBKY €IMHCTBEHHBIH YHEPreTHUECKHIl ypOBeHb, KOTOpBIH Dy (Dg-cm. 2) moxer 3anmMmaTs B
B030yxeHHOM coctosinuu J = (Y2h +2h), (2b,, 1], >.J=0), ecnu, koneuno, CTO crnpaBeanuBa, co-
OTBETCTBYET 27 = Ap, (V2,992 108 M - ¢™). MoxHo TaKxke MPENIOJIOKUTD, YTO HU3Ty4daloLue
IrpaBHTALMOHHBIE BOMHKL b, , mpu p,<<10™r - M — mioTHOCTH sIEpHOTO BelecTBa, Pacmono-
JKEHBI B BEPXHHX CIIOSIX CTpaToC(epbl IEMEHTapHOW 4YacTHibl. V3BECTHO, YTO «TEMHOE rajioy»
rajgakTuku (MeTaranakTuku) cofepkuT B 10 pa3 GombIIyro Maccy, 4yeM 3Be3[Hast KOMIIOHEHTa, U
COCTOUT B OCHOBHOM W3 HelTpuHO. HelTpuHo, creoBarenbHo, 001ajaeT CioCOOHOCThIO TPUTS-
TMBAaTh W, 3HAYUT, JOJDKHO COZAEpKaTh B ceOe o-OpHKOHBI.

”.OI[HaKO, B COOTBETCTBUU C COBPEMCHHBIMU IIPEACTABIICHUAIMHU B KOCMOJIOTHUU, B ropﬂqeﬁ
MOJIETIH, 0 €€ PacUIMPEHHs], MOTJIM CYIIECTBOBATh M CBEPXIUIOTHBIE T€JIa C COBEPIICHHO MHBIMH,
4yeMm y o-OpukoHOB, cBoiictBamu [10, ¢. 26-30]. IIpoananusupyem 3Ty BO3MOXKHOCT. B cooTBeT-
CTBHH C MOJJOOMEM TPEYrONbHUKOB C HOJTIOCAMHU B P U Py UMeeM: P [ P, =27l /= tQy =n; v —
yToJ MoybeMa.

W

I
}Lm v =

TPaE

At 210 = Loy

1) Onpenenum JTHHERHYIO CKOPOCTH BpamieHus myra V. JIomycTuM, 4To V= C. Torma tys =
27rol V; tos= Ap/C; 21rl v= Al C; 2mro/ Ay= v [ C. HHoncraBum 2nre/ A,=n; n=Vv/ C; v=nC.
OnpezennM 4YHUCIO TPAaBUTALMOHHBIX BOMH B Iyre N (uucio cnupaneit). OueBuaHo, 4to AN
27rgN IpoHIyT OXHOBPEMEHHO (32 Lyspyuenms). N= Ayl 21 = C /v = 1/ n; N= ctgy. v, = C / cosy
~ C. OnpenenyM MIMHY TPaBUTALUOHHON BOTHBI Arp. Lyyral Arp= N; N= 1/ 0 Lyyral Arp= 1/ 1 Ligyra
= Clysnysenns; Mp= Luyra N =Clysnyuenns N. Olpenesum paguyc crmpan myra ro. 21l [ A= N; o= A
/21t=9-10-* m. Iockonpky C = A v = const, A = 1,33-10-%*u, tusnysems = Arp/C N = 1,04-10-%c,
Vigra = V 1 2715 = 2,25-10% cex™, Lemupam uyra = Arp * N % Ligrar Lugra & A/ 1= 3,127-10-"° M. Tlo-
CKONBKY y "acTul b, , Dg uMeercst onuH SHEpreTHUeCKuit ypoBeHb 27r = Ay, (V72,992 108m-c™h,
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TO tysmyuerms = CONSt, Ay, = const, v = const, N= const. ( hv:0,5mV2+O,5IZa)2, pu g = 9-10-% M,
0,5mV?>>0,51,0° 1 Myyry = 2hVyyry IV*=3,31-10—""kr. TIpumeM i cumpam nyra < 0,14 1 < 1-10-m,
Yermpam nyra™ 2,45:10-2 0%, Puyra ® Myyra /Yempam nyra = 1,35 10% F/CMS). Tarorenue obecreuynBaeTCs
npu pma'repun = puyra .

2) OmpeznenyM XapaKTEPHCTHKH YaCTHIIBl, M3IIYYalomel 3Ty BONHY A.,. MOXHO HpPeJIIono-
’KUTh, YTO ITU YACTHIIBI 00OPa3yIOTCS U CYLIECTBYIOT B MAaT€PUH, HAXOJAMIEHCS BOMU3N p < Py, =
1,35-10* r/cm®, — HazsoBem 5TH uacTHIBI B-GpHKOHAMHU (bg). OueBnaHO, 4TO CIUH P-OpHKOHA
JOJDKeH ObITh Y4h (aHanmormyHo D) JUIST MCKITIOUCHHUS] PEaKTHBHOM OTAAYM MPU H3MYyYCHHH HMU
IPaBUTALOHHBIX BOJIH (A,p). B coorBercTBHU € [9, ¢. 315-316], mnoTHOCTH BemecTBa b qomkHa
OBITH JJOCTATOUHO BEIHKA, 4 PAa3Mephl JOIKHBI ObITh ~ 10— CM, B CBSI3H C YeM TPaBHTALMOHHOE
HPUTSHKEHUE MOXKET SBUTHCS TeM (DAKTOPOM, KOTOPBIH ONMpPEAEIseT YCTOWYNBOE CYIIECTBOBAHHE
3TUX MaTepuanbHEIX 0OpasoBanuil. Onpenenum paanyc B-6pukoHa rg. Paguyc rg — momxeH 1o
JIOTUKE PABHATHCS [ CIMPANH I[yTa, T.K. M3IyICHUE 110 JUAMETPY YaCTHIIBI JOJKHO OBITH MEHEE
3aTpyQHEHO (MaKCHMaJIbHAsI CKOPOCTh BPAIICHNUS H T.IL.).

Ipumem I = ry= 910w, Vp= V. Ompenennm maccy B-6pukona mg. me=h/2vrg =h/2Cnrg
=4,6:10-> kr. OnpenenyuM MIOTHOCTh ¥ YacTOTY BpalleHus - OpukoHa. pg = Mg / r[f =6,310"r
: CM'3; v =V /[ 2nry = 2,25 10* cex. Takum 00pa3oM, B OTHOILIICHUH BBISIBJICHHBIX B PE3YJIbTATE
aHajM3a NPOBEACHHBIX AKCIIEPUMEHTOB O- U [3-OpMKOHOB MOXHO 3aKIIOUUTH CIEAYyIoLIee:
hv=0,51,0°+0,5mC? n Ipu CxaTuH BeeneHHoMH Iy yyry = 0,510 m, — Mg uyra = 9-10-**m, 1 Mg uyra
=2hv/ 1w’ = 6:10->*kr — Mgy uyra= 2hv / C?=3,31-10-"%kr. OnpenenyM XapaKTEPUCTUKH YaCTH-
uel ¥ Iyra bg npu 0,5mC> >> 0,5l,0% 1h. M= 2hv / C? =3,31-10-"r = const,
2 (h Ve —0.5M 0, CF)

Mayra®® = 3,8910-"M, Lyyra= Clysuyacun=3,12-10-"°, v = 27rgC/1,,=5,5-10°
M-C'l, gucio cnupaneid N = Ly, / 7»=2,35-108 T, Lenupam nyra= (270t A) N=3,18'10—15M, Yennpamu ny-
ra~ Lcrmpann uyra'( ™ chrmpaJm uyrazl 4) = 23496'10_63 M3> puyra Kp.z muyra /ycnupann myra ~ 17326 1041 r/CMs-
21). Ipumem rg = 1o, Mg=h/2vrg = 2,46-10-"° kr, pp=mg/ rBS =4,1810 r - em?, Fosepr.yposns =
Aep [ 210 = 2,1-10—24 M, V; = 2nrvg =~ C. B COOTBETCTBHM C NPEJJIOKEHHON aBTOPOM CTaTbH MHTEP-
npeTanyeil MexaHu3Ma TATOTEHHs, OHO (TSATOTEHHE) HE MOXKET peasiM30BbIBaThes pu R—0, T.k.
npu R<<),, npakTHueckoe 0TOpackiBaHHE CIUPATIBIO Lyra A, MaTepHu He npoucxoaut. [loatomy
IIIOTHOCTE Beenennoi p,g, ~ 1,326+ 10* r/em® oGecrieunBaeTcs He TATOTEHHEM B LEHTpE, a 3a CUET
CKaTHs TPaBUTAlMEH s7[pa ee Hapy>KHBIMHU CJIOSIMH, MMEIOIUMH TOPa3ao MEHBIIYIO IUIOTHOCTD H
coiepKalllMMK 9acTuLbl ¢ R > Ay, IlpennosxkeHnas Teopueil B mocienHee BpeMs CTaJus «pasiy-
BaHUs» BceeneHHo# 10 BpeMeHu 10> cex ot «Hauamay, — HEKOTOPBINH «MH(ISIMOHHBIN Nepu-
0J1», Ha MPOTSHKEHUU KOTOPOTO JIaBJIeHHE ObLIO OTpHIIATEeNbHBIM, [4, ¢. 523] moaTBepkaaeT OT-
CYTCTBHE TATOTEHMS BOJIM3HU 30HBI Py, = 1,326- 10" r/cM®; CHUIBI OTTANKHBAHKS B HEl, BHI3BaHHBIC
TEM, 4TO M3JIy4eHHBIC B IIEHTPE TPaBUTAIIIOHHBIC BOJIHBI, HE CO3/aBas TATOTEHHs, TEM HE MEHee
HE MOTJIH «IIPOTHCHYTHCs» Hapyxky [3, ¢. 101-103] u3-3a 4yqOBHIIHON IUIOTHOCTH B IEHTPE U
TEM CaMbIM CO3[aBaJld HalpaBJIEHHOE U3 ILIEHTpa HAPYXKy JaBJIEHHE W BBI3BAIM B3phIB BceneH-
Hoil. IIpemioxkeHHas aBTOPOM MHTEpIpeTanus MEXaHu3Ma TAMOTEHUs «cracaeTy Teopuro Hero-
TOHa OT BO3HMKHOBEHHSI OECKOHEYHO OOJIBIINX CHII TATOTeHUs pu R—0, T.e. IpH MIaHKOBCKHUX
3HaueHMAX JmHsl (Ip~1,6 10-*3cm) u maccsr (Mmy= 2,2- 10-° r). B Takom cirydae ypaBHeHHE TSrO-

Terust HpIOTOHA JOKHO 3amuceiBaThes B opme P=(G-my-my/R%)-(1-¥ Pmi pmzfp EF), rme

Prp™Puyra ™ 1,326-10* rem®, tgy'=11,,/ 201-1, = 1.3236-10", y=90°, P=0. Umenno BBULy BhIIIIe-
yKa3aHHOTO, B 3-OpHKOHE C I =~ 3,89:10—?°M He BO3HHKAET, B COOTBETCTBHH C MPEUIOKEHUIMH
TEOPHH O M.3.Y., COXPAHSIOLINX €ro CTaOWIFHO B JIFOOBIX YCIIOBUSX, YYAOBHIIHBIX CHJI TSATOTEHUS,
U OH npu pacmmpenun Bcenennoit 3a 0,01 cex or «Hayana» mHTEHCHBHO pacmamaercs (P=0,
AM,;—0, PU:mﬁ-mﬁZ-rB H ), naBas «ku3Hb» BCeM MOCIEAYIOIIUM 3.9. U 3BOMOIMI0 Beenennoit
BO «BPEMEHH». BBHy TOTO, UTO TMIIOTETHYECKHI TpaBUTOH obmagaet ciurom 2h [9, c. 138], To
oOHapy>XeHHe B OMBITaX | y TPaBUTAIlMOHHBIX B3aMMOJACHCTBHH ITOTO MOMEHTa PaBHO3HAYHO
00Hapy>KEeHHIO I'PAaBUTAIIMOHHBIX BOJH. Kak M3BeCTHO, BBISBICHNE TPABUTAIIMOHHBIX U3ITYYEHHUII C
MOMOIIIBIO TPABUTANMOHHBIX aHTCHH HE MIPUHECIIO MOKa YCIeXa, T.K. Heo0X0quMo 3a(h)MKCHPOBAaTh
OTHOCHTENBHOE YIUIHHEHHE MPOTKEHHOro Tenma ¢ Tounocteio 10— + 10-?1, a rpaBuranmonnoe
B3aMO/ICIICTBHE C BELIECTBOM KpaiiHe Mano. J{ias Toro, 4ToObl OBITh YBEPEHHBIM B JOCTOBEPHO-
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CTH OTBITOB 1, HCOOXOUMO YCTAaHOBUTH, KAKHE CIIE CHIIBI MOTJIH JCHCTBOBATh HAa KPYTHIBHBIM
MAasITHUK C 1IeJIbIO €r0 MOBOPOTA.

1 ConpoTuBIieHUE OCTATOYHOTO BO3/lyXa M TPECHUE B HUTH YYUTHIBAJIUCH BBCICHUCM BEIHYUHBI
A . BrmsiHEEe HanpaBICHHOTO IBIDKEHUSI OCTATOYHOTO BO3IyXa BHYTPU KaMephl B CBSI3U C HAIIH-
9HEeM TPaJMeHTa TEMIIEPATyPhl Y MPOTHBOIOIOKHBIX CTCHOK JIOJDKHO OBITh CPABHHUTEIBHO Mo,
T. K. TIOBEPXHOCTh JUCKAa CUMMETPUYHA M JIABJICHUEC HA HETO 10 00¢ CTOPOHBI OT HHUTHU CO3JACT
OJIMHAKOBBIH 110 BEJIMYMHE MOMEHT, AS = 0, TO B AQpyuon = 0 [2, . 877].

2 Haubonee cepbe3HBIM JIOBOJIOM, TTO3BOJIIONINM YCOMHHUTHLCS B JIOCTOBEPHOCTH OIBITOB 1 sIB-
JISieTCsl TOT, YTO BO BCEX MPOBOAMMBIX paHee dKCIEPUMEHTaX ¢ KPYTUIbHBIM MasgTHUKOM AM,,
3aperucTpupoBanbl He ObuTH. OcTaHOBUMCS Ha Oojiee TOYHOM M3 HUX — « IIpoBepka IKBHBa-
JICHTHOCTH WHEPTHOM M TPaBUTAIIMOHHOM Macc» [2, ¢. 873-879]. B cooTBeTCTBHM C ONHCAHHOMN
METOAMKOH TPOBEICHUS YKCICPUMEHTOB [2] mociiefoBaTeIbHbIE 3HAYCHHUS aMILUTUTY COOCTBEH-
HBIX KOJIeOaHM MasSTHUKA YCPETHSIINCH, U 3aTeM PETUCTPHPOBAIIIICH N3MEHEHHS aMIUTATYIBI Ma-
ATHUKA JUI1 TApPMOHHK C miepronoM 24 gaca. [Tockonbky U3 aHammsa puc.! ciemyet, 9To Koieba-
HUSl COXPAHSIOT IOJHYK) CHUMMETPHUIO OTHOCUTENBbHO ocu 0 — 0, TO HHMKAKUX H3MEHEHUH
aMIUTUTYABI (Yrod A@ CMEIIeHUs OCH 0°—0° HyJIb MYHKTA) Ha Tpaduke KojcOaHWH BBHISBHTH
Henb3st. KoHeuHO, MOXKHO OBLIO OBl 3aMepuTh (MO JIUTEIBHOCTH) BEIMYUHY MOJYIECPUOIOB <—
So1 ¥ Sq_» —>, KaK 3TO CcIeNaHo B mpejyiaracMoii pabote, HO MOA00HbIC 3aMephI B [2] HE IPOBOIH-
mmck. He MpoBOMMIHCE 3TH U3MEPEHUS U B APYTHX CIydasX KPYTHJIFHOTO MasTHHUKA MCIIONB30-
BaHUS U UCKITIOYUTEIHHO 110 STOW NpUIHHE 3a(UKCUPOBAHEI IO CUX IO HE OBLIH.

3. BiusiHrie MarHUTHOTO MOJIs 3eMJTH OBLTO CBEICHO K MHHUMYMY, TIOCKOJIbKY MAasSTHHUK HaXO-
JUAJICSL TI0J] MarHUTHBIM 3KpaHOM, 00a OBUIM TIIATEIILHO 3a3€MJICHBI, BCC IMOJBUKHBIC ICTAU
(KpoMe HHUTH) H3TOTOBIISUIMCH W3 HEMATHUTHBIX MaTePHANIOB (MEIb, ATFIOMHHUI) U MTOITOMY AQyar
»~0,165-10-2 panx, V3 =320,969 em® (oM. oGosHaueHus [2]).

4. BausiHEE CBETOBOTO JIaBJICHUSI HA 3aKpy4YMBAaHHE HUTH MasTHUKA MOKHO MpeHebOpeyb, Mo-
CKONBKY AQcper2 = 0,15- 10-1° pan <<AQue;2 =0,1048- 10-2 pan, cm. [2].

5. BiusHue rpaBUTAIIMOHHBIX BO3ACUCTBHI HAa MAasSTHUK HE MOXET HMETh BBIpa)KEHHOMN
HATPaBJICHHOCTH M OYCHb MaJo, MOCKOIBKY MAasTHUK MPEJCTABISICT COOOW TOHKUN CHMMETPHY-
HBI TUCK OJTHOPOJHON CTPYKTYpbl. Bo Bpemsi MpoBeleHUs OMBITOB K MAsTHUKY HUKTO HE TPH-
Omxancsa. B COOTBETCTBUU ¢ OTUM CTOPOHHHM T'PaBUTAIIMOHHBIM BO3JICHCTBHEM MOYKHO TpPEHeE-
6pedb. Ay, ~ 0,53:10- pag; M = 1-10° rp; AL = 0,005 cm; £ = 2:10% em; 7, = 425,55 cex; R =
9,975 em; lg, = 76280 1 - eM%; @ = 0,0206 cex’™; (oGo3HaueHms cm. [2] ).

b. JInsg oAHO3HAYHOW MHTEpHpETAlMM MEXaHW3Ma TIATOTEHUA KaK TpaBUTAllMOHHON OTIa4yu
(MMITyITBECa) OT «BBUHUYMBAHHSY, TIepeAaBaeMoil MaTepui (Kak 1 MOMEHT MMITYJIbCa) TIPOHU3BIBA-
IOIIAM €€ I[yTOM TPaBUTAIMOHHON BOJHBI, OBLT POBEIECH BTOPOH ATAIl IKCIIEPUMEHTAILHON TPO-
BEPKH Ha yCTAaHOBKE OCHOBHOM YacThIO KOTOPOI OBUT OBICTPOBPAIIAIOIIUICS MACCUBHBIA JTUCK
OJTHOPOJHOM CTPYKTYpHL. JIUCK OBLT TIIATETHHO COATAHCHPOBAH M YCTAHOBJIICH HAa BEpTUKAIBHOMN
(10 OTHOIIIEHUIO K 3eMIIe) OCH BpallleHHsI BHYTPH BaKYyMHOU KaMepkbl, JaBlIieHHE B KOTOPOH OBLITO
P = 0,026664 H/m* . BakyyMmHas kamepa 3KpaHUpOBajach MarHUTHBIM HKPaHOM M MOJBELIMBA-
JIach HAa AaHAIMTUYECKUX BeCax, CHAOKEHHBIX JJIs TIOBBIIIEHHUS] TOYHOCTH OTCUYETA 1O IIKalle Tpu
MAaJIbIX yTJIaX OTKIOHEHHS KOPOMBICIIA MIPOESKIIMOHHOH IKaioi. J[1s mpoTuBoaecTBIS BUOpann-
SIM IIAPHUAPHI BECOB — MAPUKOTOAIIATHUKH.

OIIBIT 2
Jepkano =:r:l
0p
=
fanaHcel AnAa o
YCTAHOBKW HyNA BakpymHan kamepa ¢ gucrom Bua A
0TCHETa CEETO- CTPENKA-NPOTHEOBEG
BOMD 3ad4HKa.
s
0

CyHIHOCTI) BTOPOTI'O OIIbITa (KaK B IpOYEM U TpCTLCFO) COCTOsJIa B CIICAYIOLICM. Ecmu JAONMYCTUTD,
YTO NPUTSAKCHUC OUCKA K 3emMiie ecTh pe3yabTaTt FpaBPITaIIHOHHOﬁ OoTAa4u OT MPOHUKHOBCHUSA B
BCHICCTBO AMCKA I'PaBUTAIlMOHHBIX BOJIH cnnpam,Hoﬁ MnoJsApUu3alu, U31ydacMbIX 3CMH€ﬁ, TO BEC
JAUCKa NOJDKCH 3aBUCCTh U OT HAIPABJICHUS BpalllCHUA €r0 OTHOCUTCIILHO 3emiu. B CJiydac COBIIa-
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JICHUS HamlpaBJE€HWs BPALIECHHs JMCKA C HAlPaBJICHWEM 3aKpYYMBAHUs CIUpajied y W3IIy4aeMbIX
3emiell BOJIH €ro BeC JIOJDKEH YMEHBIIATHCS, IIOCKOJIBbKY YMEHBILIAETCS JIMHEHHAs! CKOPOCTh CKOJIb-
JKEHHS CIIMPAJTH I1yra OTHOCUTEIIBHO BEIECTBA JAMCKA MPU «BBUHYMBAHUM» (YMEHbBIIACTCS BEIHYH-
Ha OTJa4u), HO NIPH BPAIEHUH JWCKa B HAIIPABJICHUH, IPOTHBOIIOJIOKHOM HAIPABICHUIO 3aKpy4H-
BaHUs CIHpPAJICH M3Iy4aeMbIX 3eMJIeH IyrOB I'PaBUTAI[MOHHBIX BOJIH, €O BEC JIOJDKEH BO3PAcTaTh
BBHUJY TOTO, YTO CKOPOCTh CKOJILKCHHUSI CITMPAJIH IyT'a OTHOCUTEIHHO BEIECTBA J¥CKA yBEIMIHNBA-
€TCsl, YBEIIMIMBAs PEaKTUBHYIO OTAady. Ecim BeICKa3aHHbBIE aBTOPOM MPEATIONOKEHHUSI O MEXaHU3ME
TPaBUTAIIOHHBIX B3aMMOJAEHCTBHI BEPHBI, TO M3MEHEHHUE Beca AWCKA B Ty WIN APYTYIO CTOPOHY
JIOJKHO OBITH NMPOTIOPIMOHATEHO N3MEHEHHIO JIMHEHHON WIIH YTIIOBOI CKOPOCTH BPAILICHHS HCKa
1 TI0 a0COTIOTHOM BEIMYHUHE TOJDKHO OBITH (TIPH MPOYNX PaBHBIX YCIOBHAX) MPOTIOPIIMOHAIEHO Be-
JMYMHE MACChI IUCKa, €6 N3MEHEHHIO. J{JIsl T0Ka3aTenbCTBa BHICKA3aHHBIX 3/1€Ch PEIIIONI0KEHNH O
TpaBUTAIIIOHHOI NPUPO/E SIBJICHHS M3MEHEHHMS Beca ANCKA IPH er0 BPALICHHH OIBIT 2 IPOBOAMICS
CO CTYIEHYaThIM M3MEHEHHEM Macchl JICKa M (B CTOPOHY yBEJIMYEHUsI OT My 10 M3) ¥ CTyNEeHYa-
THIM U3MEHEHHEM YTJIOBOM CKOPOCTH BpAIICHUS AWCKA O Ui Kaknol BemmanHbl M. [Tpn mposene-
HHU OTbITa CHavaja P NOMOIM 0alaHCOB yCTaHABJIMBAJIOCH HYJICBOE IOJIOKEHUE ONTHYECKOTO
ISITHA Ha TIPOCKLIMOHHOM IIIKaJie (BEpTUKAIBHOE MOJIOKEHHE CTPEIKH — MPOTHBOBECA), 3aTEM CTY-
MEHYaTO U3MEHAJACh YIJIOBasi CKOPOCTh BpPAIlCHHs AUCKA (HO JOBOJBHO IIABHO) B CTOPOHY YBEIH-
YEHHS OT M JI0 (3, AAJICE YMEHBLICHHUE OT (3 [0 V1, C MHANKAIUEH MOJIOXKEHHS CBETOBOTO ISITHA
Ha NMPOEKIMOHHOM IIIKaJle U ycpeqHeHneM pe3yibratoB. [Ipu aTom Macca crpenku Oblia mogodpaHa
TaKoi, 4yToObl OOECTIeYNTh aKTHBHBIA IPOTHBOBEC JIIOOOMY MOBOPOTY KOPOMBIC/A BECOB C IPH-
KpEIUICHHON BaKyyMHOM KaMepoi, BO BCEM Juana3zoHe 0)KUAaeMbIX BeTUUUH AP ...

OIIBIT 3

OmnpIT 3 OTIMYAETCS OT OIBITA 2 JINIIE HATIPABICHUEM BpAIeHHS JAUCKA OTHO-
CUTENBHO 3eMJId U 3HaKOM Tipu BenuduHax AP, ( + ). Cnenyer 3aMeTUTb, UTO
M3MCHCHHE HAIPaBJICHUS BpAIICHUS AWCKA B OIMBITE 3 MPOU3BOAMWIOCH HE pe-
BEPCHPOBAaHUEM JJICKTPOABUTATENS MPUBOJA, & MPOCTHIM IIEPEBOPAYNBAHIEM
BaKyyMHOW KaMepHsl U e¢ MOJBEIINBAaHIEM K KOPOMBICITY BECOB 32 MPOTHBOIIO-
JIOXKHBIH KOHEIN MPOIONbHON ocH. [laHHBIC, HEOOXOAMMBIC IS TPOBEICHUS
ombIToB 2 1 3 (M,®), TAKIKE KaK ¥ COOTBETCTBYIOIIME UM BETHYHHBI AP, ., CBOAMINCH B TAOMUILY.
Bemnunnusl AP, mpuBoauBmIvecs B Tabmuie, ycpenHeHsl. CleayeT HAllOMHHTB, YTO KCIIEpH-
MEHTHI, aHAJIOTHYHBIC OIBITaM 2, 3, IPOBEIH U C TAKUMH K€ PEe3yJIbTaTAMH B pa3HOE BpEeMs IPO-
tdheccop H.A. Kosbipes, unen-koppecnonneHT AH benopyccun A.W. Beiiauk, anrnuiickuii puznk
JleitTyaiiT, samoHckue uccuenoarenu X. Xaicako u C. Taxuydu, SKCIEPUMEHTAITLHO MOATBEP U
W3MEHEHUE TATOTEHHs] TPU HU3MEHEHWU CKOPOCTH BpalleHHs (Ha mnpuMepe 3eMid) 4YJeH-
koppecnioeHT AH CCCP H. Ilapuiickuit 1 MHOTHE ApyTrHe HccienoBaTend. [lpasaa, naTepnpe-
TaIMsl 3TOTO SABJICHHUSA OBLTa MMHU ClIelaHa COOTBETCTBEHHO HHAsf: CIEICTBHE M3MEHEHMS XOfa
BPEMEHH; BO3MYIIICHUE XPOHAIBHOTO MOJS BPAIeHHEM THPOCKOIIA; Pa3InIre MPUPOIBI TIOCTYIa-
TEJEHOTO ¥ BPAIIATENEHOTO YCKOPEHHIA; MPOTHBOIIOIIOKHOCTh XOIa BPEMEHH W HAIPaBICHHS
BpaIeHns THpockona. TakuM oOpa3oM, aHaIH3 IONYYESHHBIX JaHHBIX JaeT BO3MOXKHOCTH OIpe-
JenUTh K03 UIMEHT NPONOPUHOHAIBHOCTH |, MO3BOJISIONIMN y4Y€CTh MPU TPABUTALMOHHBIX
B3aUMO/JICHCTBHAAX U3MCHEHUE CIUIBI TATOTCHHS BCIICICTBUC HAMYUS Y MCCICIyeMOW rpaBHTAIU-
OHHOH CHCTEMBI COOCTBEHHOH YIJIOBOH CKOPOCTH OTHOCHUTEIIFHO KaKOH-JIMOO OCH, B OTKOPPEKTH-
POBATh B COOTBETCTBHH C yKA3aHHBIM 3aKOH BCeMHpHOTo Tsrotenms M. Herotona P=(Gm,m,/R?)
H. B cooTBETCTBUU ¢ JaHHBIMH ONBITOB 2,3 ycpeaHenue otHouieHus AP, . /P® nango 3HaueHue
Bemmummbl 1~ 1,318 - 10" cek, u ypasHenne taroternns M. Hpl0TOHa C ydeToM M3MEHEHHS Be-
JUYUHBI TATOTCHUS BCICICTBUE HATHYUS Y B3aUMOJCHCTBYIOIIMX TeN COOCTBEHHBIX YIJIOBBIX
CKOpOCTEHl OTHOCHTEIBHO MX OCEH BpamIeHUs OYAET BBINIANCTH Tak: P = (GMm,/R?) - (1+
W @ep) H; TIE ¢y =(m1€080;+m,c0508,) cex - § — yrom MexIy HanpaBIEHHEM TATOTEHHS K HC-
ClIeyeMO CUCTEME U OCBIO €€ BpallleHHs C YTI0BOM CKOPOCTbIO . COBEPLIEHHO OYEBHHO, YTO
UCIIOJIE30BAaHUE B YPABHCHHH TATOTCHHUS YTIIOBOH CKOPOCTH Pa3HBIX 3HAKOB JACT YBEIMYCHUE
wi ymeHblieHue (+ AP,.,) cwisl Tsarotenus Py, [Ipu 3TOM 1i1st TaHHOTO ypaBHEHUS 32 MOJIOKH-
TEJIEHOE 3HAYCHUE YIIIOBOW CKOPOCTH () MPHHATO BPAICHHE MCCICTyeMOW CHCTEMBI IIPOTHUB Ya-
COBOM CTpENKH, IIPU B3IJIAJIE HA HEE CO CTOPOHBI JEUCTBYIOLIETO HA 3Ty CUCTEMY LyTa CIIUPaIbHO
MOJISIPU30BAHHBIX TPAaBUTAIIMOHHBIX BOJH. [|JIs1 TOTO YTOOBI OBITH YBEPEHHBIMU B JOCTOBEPHOCTH
OTIBITOB 2, 3 HEOOXOAMMO YCTaHOBUTH BIMSHUE HAa JOCTUTAEMBIA Pe3yJIbTaT HMUTUPYIONTUX 3 (-
(heKTOB MMEIOIINX MECTO TIPH MPOBEICHUHU SKCIIEPUMEHTOB.

Bug A
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1. Baustaue cyrousoro BpameHust 3eMian. A=AP ¢ [1-(®mpuera min — @) / Onuexa min ] = 9,41-10-"
<< Agggen =+ 1,96-10-* H.

2. Bimsaue MarHuTHOTO noisd 3emid. Bo BpeMs NpoBeleHUs 3KCIEPUMEHTa BpalalOIUics
JIICK HaXOJWJICS TI0/I MarHUTHBIM SKPaHOM, a JUISl UCKJIIOYEHHs HaKOIIJICHUs! JIUCKOM JJIEKTpHYe-
CKHX 3apsZI0B BaKyyMHas Kamepa Obuta 3a3emieHa. Kpome 3Toro, BIMsSHHE MarHUTHOTO TIOJIS SIB-
JSIETCSI TIOJIHOCTBIO CKOMITCHCUPOBAHHBIM, ITOCKOJIBKY IPH PAaBHOBECHOM COCTOSIHUM BECOB OHO
JIEWCTBYET OJJMHAKOBO Ha 00a ero 1ie4ya B BEPTUKAILHOM HalpaBJICHHH.

3. BimsHIE CBETOBOTO MABICHUS. AQcger = 0,5'10710 pan (obo3HaueHHs cM. [2]) U, MOCKOIBKY
TOYHOCTB DKCIIEPUMEHTA COCTABIACT APy, = arctg(0,001/6,0) - (n/180) = 1,7-10-* pa, TO BIH-
SIHUEM M3MEHEHUsI JaBJICHUS CBETa Ha 3€PKajlo BECOB MOXKHO IIPEHEOPEYb.

4. BnusiHUE IPAaBUTALMOHHBIX BO3MYICHUH. IT0CKONBKY AP 0= GM yyeaMucy / R?=G-1,05-100
/6%2~2-10-1° H<<Agspem, TO AeiicTBuEM APy, MOXKHO IpEHEOpEYb.

5. OueHka npenecCHoHHO-HYTAIlMOHHBIX BO3MYIICHUI. B cOOTBETCTBUM C CyMMapHBIMH TIpe-
[IECCHOHHO-HYTallMOHHBIMK BO3MyIeHussMu 3emun B 50,371"B ron, BIUSHUE 3THX (QIIyKTyarui
Ha TOYHOCTh B3BEIINBAHUs (HAKJIOH BEPTUKATIBLHOH OCH C IIAPHUPOM AT BECOB) COCTABUT AQppe.
recer =(50,371" - 30cek) /( 366 - 24 - 3600) = 0,000048» << AQgpen; = arctg 1,0 / 6000 = 34,4».

TakuM 006pa3oM, ¢ IOMOIIBIO ONBITOB 1—3 3KCIIEpUMEHTATIBHO JJOKa3aHa CIPaBeJIUBOCTh MPH-
BEJICHHBIX aBTOPOM HAYYHBIX MOJIOKECHUH, ¥ 3TO TO3BOJIMIIO KOJMYECTBEHHO OIPEICITUTh CHIIBI TS-
TOTEHHSI ¥ BO3HHKAIOIIHME MPH 3TOM MOMEHTHI BPAICHUS 3THX CHCTEM IIPU MX T'PABUTAILIMOHHBIX
B3aMMOJICHCTBHSX C MOMOIIBIO TIPUBEICHHBIX BHIIIE (POPMYJI, & TAKXKE BBIYHUCIUTH JIMHY TPABUTA-
IIIOHHOM BOJIHBI M TTOATBEPAUTH €€ MPaByI0 CHUPAIBHYIO Moisipu3aniio. UTo Kacaercs CynIHOCTH
MEXaHH3Ma TATOTCHUs, MPEIUIOKEHHOW aBTOPOM, TO OHa TPeOyeT HEKOTOPHIX IOIOTHHUTENIBHBIX
paszbsicHeHUH (M. a — T) BBUAY ciiexyromero. Kak M3BeCTHO, CIIMPATBGHO MOJISIPU30BAHHBIN IIyT
TPaBUTAIIIOHHOM BOJIHBI, TOBOPAYMBAsCh BOKPYT OCH HA YTON 27, OJHOBPEMEHHO MEPEMENIaeTCs
BIIEpe]] Ha BEIMYHHY Imara (Ap), T.e. IPOHU3HIBACT BCTPEUHYIO MATEpPUIO M CHMpanbio Iyra Oe3
CKOJIB)XCHHMSI OTHOCUTEIILHO HEE U, CIIEA0BATENBHO, OTOPackIBaTh 3Ty MaTEpHIO 3a CeOs HE TOIDKEH.
OnHaKo SKCTIEPUMEHTHI TIOKa3alu, YTO LYT IPaBUTALIMOHHOI BOJIHBI MIEpEeJaeT BEIIECTBY NPHEMHU-
Ka MOMEHT UMITyJIbca (OMBIT 1) U CHITy IPUTSKEHHUS B OCEBOM HaIlpaBJIEHUH, 0OpaTHOM HallpaBJe-
HUIO ITyTa (OMBITHI 2, 3) ¥ MPOMCXOAUT 3TO, IO MHEHHIO aBTOPA, BBULY CIEAYIONIUX IPUIHH.

a. Marepus He Heno(BIKHA. [10CKOJIBKY IBU)KEHHE €CTh CII0CO0 CYIIECTBOBAHMS MaTepUH, TO
BCE YACTHIIBI TeJla JABUraloTcs (OpOUTaIbHOE BpallleHHe, CIIUH, KoJeOaTeIbHOe IBUKEHHE KBaH-
TOB M YacTHUIl ¥ T.1.). B 3ToM ciiydyae 1yr rpaBUTallMOHHOIN BOJIHBI Y)K€ HE MOXET MPOHUKATh
CKBO3b MaTepHIO 0€3 CKOJBKEHUSI OTHOCHTENIFHO COCTABILIONINX €€ YacTHI (BO3HUKAET B3aUMO-
JIEWCTBHE C I[yTOM — YAapHOE, TPEeHHE U T.II.), a ClIeAoBaTebHO OyneT oTOpackiBaTh ee (Mare-
PHIO) BJIOJIb CBOETO MEPEMEIIEHHS B 0OpaTHYIO CTOPOHY.

6. Llyru pacripocTpaHsIOTCS paJnaabHO M COSAMHEHBI TI0JIEM B €MHYIO YIPYTYIO CTPYKTYpY
CBSI3aHHYIO C M3JIyJalOIINM HX TeloM. M3irydasce U3 meHTpa Macc M BpaIlasch MoJ| YoM JIpyT K
Jpyry, OyIaydn CBSI3aHHBIMHM B TI0JIE, IyT'H HE MOTYT IIPOHUKATH B OJTHO M TOXE )KECTKOE Telo (Ja-
CTHI, M0JIe — CYTh JKECTKHE TeNa) cornacoBaHHO. [10CKOIbKY NPU MPOHU3BIBAHUH TeJia M IyTH
NPOXOASAT Pa3IMYHbIE 0 MPOTSHKEHHOCTH ITyTH, MOSIBISIETCS] CKOJIBKEHHE U MaTepHs OyAeT OT-
OpacsIBaThCA B 00pPAaTHOM IS IBIDKYILETOCS ITyTa (I10JIs1) HAlPaBJICHNN.

B. B onbiTax 2, 3 kpuTHYeckas yrioBas CKOPOCTb BPAIICHHs Telia, IPH KOTOPOil MPUTSHKEHUE K
TENly MOXKET MCYE3HYTh (HampaBJieHHEe BPAIICHHs Teja U 1yra IPaBUBOJIHbI COBIA/AIOT), HECPaB-
HEHHO MEHbIIIE, YeM YTIJIOBas CKOPOCTh BpAllleHHsl I[yra TPaBHBOJIHBI, H3JIydaemoil o, B-
opuxonamu. (1/p = 7,59-10° cex? << 1,4x10% cex™). D10 HecOOTBETCTBHE OGYCIOBICHO Upes3-
BbIYaliHO MaJjIoil MHTEHCHBHOCTBIO BO3JCHCTBHS I'PABUBOJIHBI HA MATEPHIO, MMOCKOJIBKY LYT MpO-
HU3BIBAET ee 0e3 CKOJBKEHUS U PeaM3alis TATOTSHUS ONpEeesieTCsl HUYTOKHBIMY UCKaXKeHHU-
SIMH 9TOTO CKOJIbKEHUSI, YKa3aHHBIMH B IIII. a, 0.

r. B cooTBeTCTBHM C YCTaHOBIEHHBIM MEXaHH3MOM TATOTEHHS MOXHO IPEATOIOKHTH, YTO pe-
anu3anysl TATOTeHHs HamnOosiee 3(QQeKTuBHA (TPaBUTAMOHHO-CHIIBHOE B3aUMOJICHCTBHUE) NPH
paccrostuaX L MexIy MOBBIME MaTepHaIbHBIMU TOYKaMH My i My (fy, =~ 0,5-10—"° M), comsme-
PUMBIMH C JUIMHOH Iyra rpaBHTalHOHHON BONHBI (Lyyra =3,12-10-"° M). B 3THX yCIOBHSX 4acTH-
bl My U M, CHIIBHO CBSI3aHBI MeXAy co00it myramu (Dg; 1+ bez|, > J=0) n yaepxuBarotcs umu 3a
Bpemst B3auMozeiicTeus (<1,04-10-2 cex) ma paccrosmmm ~ 2,12-10-° m (2,2 @) [13, c. 606].
OnHako B 0OBIYHOM BEILIECTBE YACTh 3.9. 3TO B3aUMO/CIHCTBUE HE pean3yeT, HapuMep, HeHTpo-
HbI, (OMHEUTPOH nn HEBO3MOXKEH), siApa NerTepus, (APO AEUTEpHs] NP MOXKET CYIIECTBOBATh
Juiib npu ciiee 1), genrons U T.4. [9, ¢. 346]. Kak Tonsko paccrosaue L mMexxmy m; u m, cra-

12



HeT Oonblie Ly, TATOTEHHE PE3KO (HA MOPAAKH) YMEHBIIAETCA U OCYLIECTBISAETCS TOJEM B CO-
OTBETCTBUM C 3aKOHOM HproToHa. IIpy paccTOAHUAX MHOTO MEHBIIMX A, (IIIAHKOBCKas MOCTO-
SIHHAs IIUHEL (g ~ 10-* cm <<y R 1,3-10-% CM) peayiM3alysi TATOTCHUS CTAHOBUTCS IIJIsI MaTe-
PHAJBHBIX TOYEK My 1 My, OoJiee YeM NpoOIeMaTHIHOM.

Jlo cux mop BCEMHM aBTOPUTETHBIMU YYEHBIMH I'PAaBUTAIMOHHOE B3aMMOJEHCTBUE CUMTAJIOCH
Ype3BBIUAIHO C1abIM, MOCKOILKY 0HO B 10% pa3 menbme sxeproro u B 10%* pas menbie c1a6o-
ro B3aHMMOJICHCTBUH, M TIOATOMY BBICKa3bIBaJOCh €AMHOAYIIHOE MHEHHE O HEBO3MOXKHOCTH (B
HacTosIIIee BPEMsI) HHIMKAIMU 3TOTO B3aUMOAEHCTBHUS B MIPSIMOM SKCIIEPUMEHTE JUIS BBISBICHUS
JUIVHBI TPABUTAllHOHHON BONHBI A, U €€ monsipu3anun. OfHAKO B 3TUX JOBOJAAX JOMYyCKancs cy-
IIECTBEHHbIH KOJMYECTBEHHBIH M KaueCTBEHHBIH MPOCYET, CBA3AHHBIM C TEM, YTO B IPaKTHUKE
POJb TPaBUTAIMOHHOTO B3aMMOJCHCTBHS TOPa3I0 3aMeTHEE SIEPHOTO M TOTO K€ CIaboro B3au-
MoJIeiicTBHI. DTO CBSI3aHO B IEPBYIO OYepeab C TEM, YTO TPAaBUTAIMOHHOE B3aMMOACHCTBHE, TaK
JKe KaK M JIEKTPOMAarHUTHOE (IIOJHOCTHIO CKOMIIGHCHPOBAHO Ha YPOBHE aTOMHBIX B3aMMOJEH-
CTBHI{), IMEET MPaKTUIEeCKA OECKOHEYHO OONBIION paguyc MEHCTBHS M MOSTOMY Ha TENO, HaXO-
JisIIIeecs Ha MOBEPXHOCTH 3eMITH, IeHCTBYET rpaBUTAIIMOHHOE NIPUTKEHUE CO CTOPOHBI BCEX Ya-
CTHII, M3 KOTOPHIX COCTOMT 3emisi. B wmrore pe3ympTHpYyIOIUE CyMMapHBIE BEITHYUHBI
TpaBUTAIITUOHHBIX B3aHMOI[eI>iCTBHfI MOT'yT 6I)ITI) HC TOJIBKO CaMHU BBISBJICHBI B OKCIICPUMEHTEC, HO
U OnpeJesieHbl (C ONpeeIeHHON CTENEeHbI0 JOCTOBEPHOCTH KOHEYHO) XapaKTEPHUCTHKH eANHUY-
HBbIX COCTAaBJIAKOIIUX 3TUX B3aHMOHeﬁCTBHﬁ — CaMHU I'paBUTAllUOHHBIC BOJIHBI, UX JJIMHA WU TOJIA-
pusanud. (B 1798 r. I'. KaBenauI no 3akpy4uBaHUIO TPaBUTALMOHHBIMU CHJIAMH TTO/IBEIIIEHHOTO
Ha METaJUIMYeCKOW HHUTH KOpPOMBICIAa — omnpeaenui nocrosaHyto G.) Ciaboe e B3auMojei-
cTBHe oGmagaer paguycoM aeiicteus ~ 2-10-'% cm, cumbroe — = 1-:10-*cM 1 mosTOMY YiKe MeK-
Ly paMH COCEIHUX aTOMOB (10—8 cM) 00a 3TH B3aUMOJICHCTBUSI HUYTOXKHO Majibl U HE MOTYT,
HECMOTpSI Ha UX KaXYIIyIOCs IPOMaJHOCTb, MPUHUMAThCS BO BHUMaHue [9, c. 678]. MmenHo
BBHJY CTa0OCTH TPABUTAIIIOHHOTO B3aWMOJICHCTBHS BCEMU YUEHBIMHU OBLIO IPUHATO €IMHOTYII-
HOE peIICHUEe NCKATh TPABUTAIMOHHBIC BOJIHBI B CIIA00IHEPTETHUYECKOM THara3oHe M3ITydeHHH, B
nonoce dactor 10+300rw, ¢ JUIMHON BOTHBI Ay = 1:10%:3-10'm u aMIUTUTYAOH Iy ~ 1-10-% ,
MpUYEeM UMH YTBEPIKIAIOCh, YTO W3TyYaeTcsl MOA0OHas BOJHA BCell MaTepueil mpu ee yCKOpeH-
HOM JBIKCHHH. Ha MO B3Tiisij, IpOTHO3 TPAaBUTALIMOHHOTO M3IYYCHHUS ¢ MOJOOHBIMH XapakTe-
PUCTHUKAaMU [T PeaJbHOTO MUPa HEyJadeH BBUY CIIETYIOIIETO.

a. CnabocTh rpaBUTALMIOHHOTO B3aMMOJCHCTBHS OOBSICHSIETCS, HAIIPOTHUB, OONBIION SHEprueii
rpaBuTanonnsx BonH (E ~1,49-10%pr, Viyra ), BBISBIBAIONIEH BBICOKYIO NPOHHUKAOILYIO CIOCO0-
HOCTB 3TUX BOJIH, UX CHIOCOOHOCTh HPOXOJUThH Yepe3 BEIIECTBO 0€3 3aMETHOTO OCIIa0JIeHUs], ITPaK-
THUYECKH HE B3aMMOJICHCTBYS (BO3/ECTBHE IIyra TPaBUTAI[IOHHON BOJIHBI HA MaTEPUIO B OCHOBHOM
KOHTaKTHOE), aHAJIOTHYHO Y-KBaHTaM BBICOKHX JHEPTHI (v=10"10% rn) [13, c. 640], a TaKxke
BIIEKTPUYECKON HEUTPAILHOCTLIO M HUYITOKHOM MAcCOM 1yra My, = 6-107361@, Jlake B 'cpaBHEHHUU'
¢ meiitpuno [9, c. 450]. B 1969 r. Ix. BeGep Taxxke oOHAPYKWI, KaK €My Ka3ajaoCh, MOIIHBIE
BCILIECKH IPABUTAIMOHHOTO H3ityuerns (=1-107pr-c™-cmM™), HO TIOCKOIBKY MOBTOPHTH €r0 Pesylib-
TaThl JI0 CHX MOP HE YIAT0Ch HUKOMY — X TIPU3HAIHN He cocTosBIMMuCs [4, ¢. 263—-265].

6. Koosduument n=p,, / P=0,4253-10-° # const, momy4eH bl SKCIePUMEHTANBHO, SBISCTCS
0a30B0il BEMMYMHON IPU ONpPENENEHHH XapaKTePHCTUK BOMHBI A, [ cpaBHeHus Ompenenum
ero (N") Ha OCHOBE YK€ MMEIOIINXCS O IUIaHeTax NaHHBIX. [maHeta YpaH HMOAXODUT IS 3TOTO
Gosiee ocTanbHBIX (OCH BpalleHUs] MasiTHUKA U TUIAHETHI TIPOXOST Yepe3 LEeHTp Tena, Co3/arole-
ro taroterne). AM"uer = |0/ tuerens = 8,73-10%-(2.54-10)%.1,61-10-*/ 1,448-10""= 6,27-10"° Hw;
Pr vpana =1,401-107H; R, ypura = 2.54-10 m; [7, c. 30-31]; p"uer = AM"yer / (R, vpuwa -+ 0.5) =
4,94.10"H; n" = p",er / P, vpama ~ 0,353 -108. (Bes yuera k03¢. € COOTBETCTBHE JOCTATOUHO XOPO-
wee.) U3 6mu3ocTi 3HaYeHUH N" U N CTAHOBUTCS IOKA3aHHBIM, YTO TATOTCHHE OCYIIECTBIACTCS
rpaBUTAIIMOHHBIMK BOJIHAMH C YIJIOM HOAbEMA BUHTOBOM JIMHKH, paBHbIM . (tgy = n). TIporHo-
3upyeMas y9deHbIMU TpaBUTAIIMOHHAS BOJTHA ¢ yacToTor 10 + 300 I'm m amrumntymoi ro=1-10-2° m,
[y =90, tgy = (1,19 +4,77)-10%® >> n, P=0] ocyIIecTBUTH NPUTSIKEHHAE B COOTBETCTBHH C BbI-
SIBIIEHHBIM B OTIBITaxX 2, 3 MEXaHU3MOM HE B COCTOSIHUU (B OCOOEHHOCTH JIJISl DJIEMEHTAPHBIX Ya-
CTHII) ¥ IIPOTHO3 €€ HEBEPEH.

B. [TockonbKy rpaBUTAIIOHHBIE BOJIHBI CHHPAILHO MOJISIPU30BaHbl (OMbIT 1), HETPYAHO Ompe-
JEIUTh Maccy Mg YacTuilbl, u3aydaromei Bonny (10 + 300) T'u, — my~h/(2V - ry) =~ 559,5 kr (V
=211 *C/ Ay M-CEK 1), Yactus! cTomb OrpOMHO# Macch! GBI ObI JTErKO BHISBICHBI HA IIPAKTHKE,
OJTHAKO HX «CYIIECTBOBAHHE» JI0 CHX IOp HE OOHAPYKEHO («3alpelieHo» KBAaHTOBOW TeopHekt).

r. OneITel 2, 3 HAMEPEHHO NPOBOAWINCH B AMAIa3oHe cXoaHbIXx dactor (60 + 420) I'u, u rpa-
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Butarmonnbie BOHEI (10 + 300) 'y 70omKHEI OBITH OBI BRI3BAThH JTUOO MOJTHOE MCYE3HOBEHUE TSI-
rorerus (onbiT 2, P ~ 0 H) , 6o ero yasoenwue (ombiT 3, P ~ 2 mg H). DkciepuMenTsI 2, 3 He
MOJATBEPAUIIU CyllecTBOBaHKE BOJH ¢ yacToToi 10 + 300 I'1, mockosibKy H3MEHEHUE NPUTKEHUS
B 2,3 65010 + (1-10-°+ 5,5 - 10-*) H.

I. YTBEp)KIEHUE O TOM, YTO M3IydaeTcsl TPaBUTALMOHHAs BOJHA ... BCEM MaTepuel mpu ee
YCKOpPEHHOM IBIKeHUH [4, ¢. 260—263], HEKOPPEKTHO, T.K. IPOTHBOPEUUT KIIACCHIECKUM, KBaH-
TOBBIM H KOPITYCKYJISIPHO-BOJHOBBIM (JIyalTi3M) MPEJCTABICHUSAM O MaTCPHU.

MHorue Hay4HbIC OTKPBITHSA M H300PETCHUS KOMUPOBAIUCH Y MPUPOIBI IO METOAY aHAJIOTHH.
OTKpBITHE Y TPaBUTALIMOHHBIX BOJH CBOMCTBAa CHUPAIBHON MOJSPHU3AIUHN MO3BOJUT MEPEHECTH
MEXaHM3M MX B3aMMOJICHCTBHsI Ha MHOTHE SIBJICHHs OKpY>Karolero mupa. Kak u3BecTHO, HE Cy-
HIECTBYET IUIAHET M CIIyTHHKOB y COJHEYHON CHCTEMBI, HE UMCIOIIUX COOCTBEHHOTO MOMECHTA
BpaIeHNs BOKPYT och. He Tak MaBHO 3TH BpaieHUs OOBSICHSIN MOTYICHHBIMA IIPH 00pa30BaHIH
CHCTEM, U3HAYAIBHBIMA MOMEHTaMH KOJIMYecTBa ABIKeHHA. M3 [6, c¢. 55-61] ciexyet, uro mo
CHX TIOp HEU3BECTHO, «...BCIEICTBHE KAaKUX IPOIECCOB, NMPOUCXOIAMHX NpU (popMHUpOBaHUHN
3emJm, Halla IDIAHeTa ITOJIYYHIIa HAlPaBJICHHYIO0 OCh U BPALICHNE BOKPYT 3TOW OCHY, HO BMECTE C
TeM B [7, ¢. 47] ykazaHO, 9TO OTHOBPEMEHHO C 3aMeJICHHEM BpAIICHUS 3EMITH IIPUIIHBAMH OKOJIO
3,5:10-2 cek 3a cronmerne MIPOUCXOJUT U YCKOPEHHE BpalleHHs] 3eMJIM MpUMEPHO Ha 1,5 102 cex
3a CTOJIETHE, MPUYHUHBI KOTOPOTO TOKa HesICHBI. OHAKO C TOYKU 3PEHUS H3JI0KEHHOTO 3/1€Ch 0-
cTaBJIeHHbIC B [6] U [7] BOPOCH MOTYT OBITh pa3pelleHbl, IIOCKOJIbKY HaJHM4YHe Y IPaBUTAIMOH-
HOW BOJIHBI MPABOCTOPOHHEH CIIMPaNbHON MOJSPU3AIUH JIETKO O0BIICHIET BOSHUKHOBEHUE U JCH-
CTBHE W3HAYAILHOTO MOMeEHTa BpameHus 3emian AM',, , «BHHOBHOTO» B IIOCTOSHHO
BO3pacTaroleM i 3emiin MoMeHnTe umnyisca K,. [IpoBeaeM 3TOT HECTIOKHBIH pacuer.

1.OnmpenenM MoMeHT BpamieHust AM',, mnepenaBaemblii 3emiie cuinoil TsaroreHus CouHIA.
AM'or = 0,332,600/ teyerens TAE 03321, = |5 sopimn = 8,08~1037 KT-M% — TIOJISIPHBIA MOMEHT HHEp-
oM 3eMIH, toycronmy = 4,6~109 et = 1,448 - 10% cex — BpeMsl CYIIECTBOBAaHHS COJIHEUHOW CHUCTe-
MBI [7,c.16], ® = 21t/ 86160,4 pan/ cek — yrioBasi CKOPOCTh BpaIICHUS 3EMITH.

2. Moment ummynbca 3a 100 et coctaBUT AK g9 jer = AM'jier - 100+ (31469498cex) Kr M2 cex L.

3. MomenT umirynbca 3eMii Ky ey = 17 sepm @ KM% - cex .

4. MomenT nmmyibea 3emin yepe3 100 et yBemmautcs u cocTaBUT Ky ey 14100 = 17 senum O t+100
KI-M>CeK ™ ® e100 = 270/ (86160,4 — 0,0015) cex™.

5.YBemnuenne MmomeHTa umnyibea 3a 100 ger mast 3emiu coctaBuT A'K; = K ey t+100 — Ko
- KrM> cex .

Ecnu Moe mpeanosoxkeHue 0 HAIUYUHN Y TPaBUTAIIMOHHBIX BOJIH COJIHIIA MOMEHTA UMITYJIbCa
(BOJHBI CITUPANBHO TMOJSPU30BAHEI) CIPABEINIUBO, TO JOJDKHO BHIIONHATHCS PaBeHCTBO AK o ner
= A'K,. A'K,=21-8,08-10°'[1/(86160,4-0,0015) — 1/86160,4] ~1,018-10%° kr-m?-cex™. AK gp ner =
218,08 10% / 4,6:86160,4 ~ 1.28:10% kr-m?cex’. Ommbka HecooTBeTCTBHS COCTABAT A =
[(1,28-1,018) / 1,28)]-100 ~ 20%. Takum 00pa3oM, CyIIECTBOBAHHUE PEITUKTOBOIO MOMEHTA MM-
mynabca AM',; = CONSt, ompenensieMoro UCKIIOYUTEIBHO TATOTEHHEM, cpaBHeHHEM AK gy jer =
A'K; moaTBepkaaeTcs, Kak MOATBEPKIACTCS U HANWYHE y TPABUTAIMOHHBIX BOJIH IIPABOCTOPOH-
Hel criupanbHOi momsipu3annu. OTHAKO W3 MPUBEICHHOTO BBIIIEC pacyeTa CIeIyeT, YTO HUKAKOTo
3aMeJJIeHHs BpallleHus 3eMJid OT NPUIMBOB B 3,5><10'3 CEeK 3a CTOJIeTHE B MCTOpPHM 3eMIId He
HaOJo1aeTcs, a MPOUCXOIUT JIMIIb YCKOPEHUE BpaIeHNsT 3eMIIN B 1,5x107 cex B cronerne. Co-
BEPIICHHO OYEBHUIHO, YTO OTCYTCTBUE BIMSHMS MPUJIMBHOTO TPEHUS Ha MEPUO] BPALEHUS 3eM-
7, TIpH (aKTUYECKOM HAJIMYMK B HacTosee Bpems ddekra TOpMOKeHUS B 3,5x107% cek, Bo3-
MOXXHO JIMLIb NPHU LHUKJIAYECKOM HW3MEHEHUHM BEJIMYMHBI 3TOTO0 MOMEHTa TpPEHHUs, T.€. MpHU
MIEPUOINYECKON CMEHEe TOPMOXKECHHUS 3eMJIM Ha MOCIEIyIolee €€ YCKOPEHHEe BpalleHUs] BOKPYT
ocu (mpunuBHoe TpeHue Y. Tomcona). IlpuBeneHHOe BhINIE AenaeT 0OOCHOBAHHBIM IOJICYETHI
AM',.; ¥ IUIS BCEX OCTAlIbHBIX IUIAHET, M HpeJcTaBieHue 3apucumocta AM',., = f(m,) rpaduue-
cku (cM. puc. 2.) Tomydennsiii rpaduk npsmoit y = k'X + b (B koopaunarax Ig m u Ilg AM',..)
otoOpaxkaet 3Ha4YeHUsT AM',., I BCEeX IUIAHET COJIHEYHOW CHUCTEMBI U MOJATBEPKIACT CIIPABE]I-
JUBOCTh YTBEPXKJIEHUS O HAMYUHU U MMPOUCXOXKACHUH TIEPBOHAYAIBHOTO (PEIIMKTOBOTO) MOMEHTA
BpallleHus TuiaHeT. HanumaneMm y rpaBUTAIMOHHON BOJIHBI MOMEHTA UMITYJICa MOKHO OOBSICHUTH
HampaBJieHUE BpallleHus U camo BpameHue CoJiHLa, MJIaHeT U UX CIIyTHUKOB, HAKJIOH MX Oceil
BPAICHHSA K IIOCKOCTH OPOUTHI (JrcOallaHC IUIAHEThI OJDKEH OBITh Ha OCH €€ BPAIICHUS) U BO3-
MOXKHOCTh TI03TOMY OOpaTHBIX BpAalICHUMN (HAIPaBIICHHE MMOBOPOTA OCH BPAIICHHS IUIAHETHI
JIOJDKHO COBIANIaTh C HANPaBIICHHEM e¢ oOparieHus Bokpyr CoHIA), MPaBUIBHO HHTEPIPETUPO-
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BaTh UMEIOIIYI0O MECTO MOJIOKUTENBHYIO KOPPEISILIMIO MEXKy CKOPOCTBIO BPAILCHHS IUIAHETHI U
ee Maccoi, OOBSICHUTH HMMEloIlee MeCTO Anu(QepeHIHaIbHOE BpalleHUE Ta30BBIX 000J109eK
ConHua ¥ maHeT-ruranToB [7, c. 34-35], nanpasnenue Bpamenus u camo Bpamenue BKII (re-
JMeBas JIbIMHA co3/aromas BUxpe) FOnuTepa, BpalieHue rajJakTuk U T.1. oopazoBanuii. C momo-
IBI0 OOHAPY)KEHHOTO SIBJICHHSI MOYKHO OOBSICHUTD TaK)Ke M3MEHEHHUE NMPUTSDKEHHS Ha OTTAJIKHMBA-
HHE BHYTPH cMepueil (B 3aBHCUMOCTH OT HAIPaBIICHUS 3aKPyYUBAHUS BUXPS) U T.II. SIBICHUM, T.€.
TaM, TA€ B PE3yJIbTaTe 3HAYUTEIBHBIX YITOBBIX CKOPOCTEH BHOCATCA M3MEHEHHS B 3(dexTus-
HOCTH ACHCTBHS CIIMPAIBHO IMOJSPU30BAHHBIX I'PABUTALMOHHBIX BOJH Ha Marepuio. Ocobo cie-
IyeT OCTaHOBHUTHCS Ha OTKPBHITHH, cAeTaHHOM B 1956 1. By, AmOnepom, XeliBopaoMm, XorcoMm 1
XaTCOHOM. DTO OTKPBITHE COCTOSIIO B TOM, YTO PO KOOAnbTa B HANpaBICHUH CIIMHA, COBIA/a-
JOLIETO C HallpaBIEHUEM HMMITYJIbCa, M3JIydacT Topa3fo OoJblle 3JIEKTPOHOB, YEM B OOPaTHOM
HarpaBjIeHUH. DTO SIBICHHE MOXXHO OOBSICHHUTB, €CIIM HPEAINOI0XKUTh, YTO IIPOCTPAHCTBO —
BpeMs» MPaBONOISIPH30BaHO. B TakoM ciiyyae BHYTpW €IMHMYHOHW MacChl KOOAIbTa BOZHHKHYT
CHJIBI TIPUTSDKEHHS, HECKOJIBKO YCHJIMBAIOIINE W3JTyuYeHHE JIEKTPOHOB BIIEpe] IpH clabbIX pac-
HaJHBIX B3auMojeHcTBUsAX. Onupasch Ha MOJYyYEHHBIE PE3yJbTaThl, MOXKHO TaK)XX€ MOIBITATHCS
OOBSCHUTH NPUYUHBI OOJBIIOTO B3pbIBA TOpsiUei KOCMOJIOTHYECKOW Monenu BceenenHoit. U3-
BECTHO, YTO BOJIHBI HECYT B ce0€ HE TOJIBKO SHEPTHUIO, HO M UMITYJIbC, pEajlu3yeMbIi KaK JIaBJICHUE
Ha TeJI0, KOTOPBIM OHM HorionatTcs. Ecan 661 mpucymunii TpaBUTAMOHHON BOJTHE UMITYJIBC TaK
K€ PeaJIM30BBIBAJICS, KaK JAaBICHHUE, TO CTAOMIBHOCTH MaKpOTEN OblIa OBl TPYIHO OOBSICHUMOM,
MOCKOJIBKY HOA ICHCTBHEM MMITyJIbca (OTTAIKMBAHUS) H3HYTPH HapyXKy 3TH Tella HEU30€XKHO OBl
pa3pyInINCh (B30PBAINCH) M paccesuich B IpocTpancTBe. OUEBUAHO, N3-3a 0CO0O0H reOMETpUH
3TO BOJIHBI, €€ YPE3BBIUAIHON MAIOCTH, AK€ B CPABHEHHUH C COCTABJIAIOIINMH aTOM YacTHIAMH
(krpzl,l’z?;xlO—23 M), rpoMaHoit gacToTsl Bpamerus (v = 2,25-10% cex™), meitrpansroct n npu-
Cymeil crupanbHOM MOJSPH3aLUK, CONPOTHBICHHE €€ (BOJHBI) NPOHUKHOBEHUIO B MAaTEPHIO
(naBieHKe) 3HAYUTENHLHO MEHBINE, YeM TPaBUTALOHHAS «OTJada» — HMIYJIbC OT «BBHHYMBA-
HUS» (ndchn"pm uyra | 4 << 2700 crupams uyraN), TIEpEIaBaeMbIil MaTepHH (KaK H MOMEHT MMITYIIb-
ca) MPOHU3BIBAIONIUM €€ IIYTOM TpaBUTAIIMOHHOW BOJIHBEI (TIojeM). B sTom cmbicie (o nei-
CTBHIO) IPaBUTAI[IOHHYIO BOJHY MOXKHO CPaBHHTH C IIPOIIEIJIEPOM CaMOJIeTa, IIOCKOJIBKY 00a 3TH
00beKTa, BpaIasch CO CKOPOCTAMHU Vg, = OR, 3HAYNTENBHO OONBIIMMHI CKOPOCTH UX JIMHEHHOTo
nepeMelleH s, 0TOpachIBalOT MaTepHio B 00paTHOM HarpaBieHHH. VIMEHHO TakuMm, HO JI0 orpe-
JENEHHON (KPUTHYECKOH) INIOTHOCTH U OBUIO IEPBOHAYANILHOE CKaTue BCeneHHOM [ Puyra™ Pae
Puyra 19~ 1,326- 10% KF/M3]. Ipu mocTHKEHUH 3TOH MIIOTHOCTH AAPOM [Miin s2pa~0,5Mc, Mmin supa

= ‘E;/ (3- 0,5M;. / 4IPHYT3KP} ~564,8 M; M, = 2-10%kr] IPaBUTALIMOHHBIE BOJIHBI IIEPECTAIN
CKBO3b HETO M3ITy4aThCs, MPUCYIIUNA 3TUM BOJHAM HMMITYJIC CTall PEaIM30BHIBAThCA KaK JlaBie-
HHE G ( H-M? ), HampaBJICHHOE U3 [IEHTPa HapyXKy. [IOCKOIBKY TIOTHOCTh HAPYKHBIX CIOEB ObI-
Jla MEHbIIe KPUTHYECKOHM, OHHM IMPOJODKAIM CKaTHe (ITPAaBUTALIMOHHOE M T'PABUTAI[IOHHO-
CHJIHOE B3aMMOJCHCTBHUE). BeiecTBUE 3TOrO CHIIBI CKATHSl YMEHBLIANUCH (YTBEPXKICHHE, YTO
IpH KOJUIATICUPOBAHUM CHNIA Piyqruy >> Pynpyrocry, IPOTUBOPEUHUT 3-My 3aKOHY MEXAHUKH), a pe-
3YJIBTUPYIOIIUHA UMITYJIbC OTTANKUBaHMS Bo3pacTan. OqHAKO, TOCKONbKY Beenennas obmanaer u
MOMEHTOM KoJlnuecTBa jaBmxenust L= [rmv] = const [12, c. 81], To npu r—0, V(w)— Max, cuia
HHCpUUN Pu = Z rni(’~)2ri - MaX, Pcm = Pyn = Z(pyn+pu)’ Pyn ~ Pus chc ~ G(O’ZSMBC)Z/rZ sapar Wkp ~

\'(p“x O’SMEC " Tampa ~ 6,810 cex™ a10 1 mpuBeno k Gonbimomy B3pbiBy. Hapyskaas 060mouka
cxaTHsl Oblta cOporreHa (000JO0YKH y CBEPXHOBBIX 3BE3[] TaKXkKe COpachIBAIOTCS NMPH B3PhIBE) U
Bcenennas crana pacuiupsromencs, u, paymeercs (B OCHOBHOM), B INIOCKOCTH, NEPIIEHANKYJISP-
HOM ocH BpaieHus. Eciii He CTaHOBUTHCS HA MO3UIIMH HJieau3Ma B IEPBOHAYAILHOM (YHUKAIIb-
HOM) oOpa3zoBaHuM BceneHHO#W (mepBOHAYallbHOE CKaTHe OBUIO BO3MOXKHO JIUIIb TPH
p>pr:3czH2/G [9, c. 315]) u oTOpOCUTH HAYKCTO AHTPOMOLCHTPU3M, TO MOXKHO IPEINOJI0KHUTH
3aMKHYTYIO, HIMEIONTYI0 TPAHMIIE! (M3 PABEHCTBA KMHETHIECKOH U MOTEHIMANBHON SHEPTUH Myyyry,
nonyuum GM,./ R,.= 0,5C% R,.= 2,965-10%°m [4, c. 403]), mozmenb BeeeHHOM — YEpHYIO IBIPY
u nukingaocTh (T+ dS = dU + 8A; dS = 38Q / T) [12, c. 175, 180] nynbcupoBaHus €€ B MPOLLIOM
U OyAyIleM CO cpelHel MJIOTHOCTBIO CXKATHsl 3HAUYMTEIbHO MEHBIIIE IUIAaHKOBCKOH (p,) M mocTe-
MIEHHBIM «OOHOBJICHHEM)» COCTABIISIONINX €€ YacTHIl (KBapKH, MPOTOHKI U T.11.). OCHOBOH IS 1MO-
JOOHOTO TIPEeHEOPE)KEHUS K MPOTHO3aM TEIUIOBOW CMEPTH, «IPEAPEKAeMBIM» BTOPHIM HadaioM
TEPMOJAWHAMHKH, MOTYT OBITH CleAyromue npeanoioxenus. 1. «Habmonaemas namu Beenennas
HE eIWHCTBEHHAs, a CKOPEe BCEro CYIIECTBYET OECKOHEYHOE MHOXKECTBO Pa3IMUHBIX CTPOTO U30-
JMPOBaHHBIX BcelleHHBIX, KaxIasi CO CBOMM HA0OpOM KOHCTAHT B3aMMOJIEHUCTBUS M (QyHIaMEH-
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TanbHBIX uncem» [4, ¢. 527]. 2. Ycranosnenue JI. BonbuMaHOM CBsI3H MEXKIY BTOPBIM HAdalioM
TEpPMOJMHAMUKN M TEOpUEH BEPOSTHOCTEH yKa3ajo Ha HECOCTOSATEIbHOCTh I'MIIOTE3Bl O «TEILIo-
BO# cmeptu» Bceenennoii. 3. Ananormynbie BeiBogsl — cM. BUHUTU, Ne 5317-B87, Humsik
I0.K. 4. TlockonbKy Ipoliecc HapacTaHHs YHTPOIIMU KOHEUeH, a Halla BeeneHHas GeckoHeYHa BO
«BPEMEHM», TO «TEIJIOBasi CMEPTH», OyAb OHA BOZMOXKHA, «IaBHO» OBl yxe HacTymuia. [loatomy,
€CITH TIPEJICTaBUTh YCTPOHCTBO Mupa TaKOBBIM, HEM30EKHO HANpPALIMBAIOTCA CIEIYIOIINE BBIBO-
el 1. B Mupe (00beKkTHBHAS pealbHOCTH) HET HUYETO, KpOME IBIKYIISHCS MaTepud U abco-
moTHOU nmycToThl. 2. Kaxxnas Bcenennas Mupa — CyTh ABWXKYIUAsACs MaTepusi, U AJI1 UCKIIOYE-
HUS UX CIIMSIHUSL U COXPAHCHMS M30JIMPOBAHHOCTH OHH JIOJDKHBI HAXOJHUTHCS B «Pa3ACIISIOLICH)
ux abcomroTHO# mycrtote. 3. IIpocTpaHCTBO M BpeMsi — OOBEKTHBHO—pEaJIbHBIE (OPMBI CyIIe-
CTBOBAHUS JBIDKYIICHCS MaTepHu M BHE ee He cymiecTBYIOT. (IIpocTpaHcTBO co3maercs u orpa-
HUYMBaeTCA (PU3NYECKUMHU IMOJSIMA — TPAaBUTALMOHHBIM, JJIEKTPOMAarHUTHBIM ¥ T.m.) 4. Hama
Bcenennas (MertaranakTtuka) Hukorna He umena «llepBonauana (t,, = 0), a Bceraa Obuia, eCTh U
OyZIeT oCUMIIMPYIOIIEH MMEHHO BBHAY CBOECH 3aMKHYTOCTH M M30JIMPOBAHHOCTH (BH3aBHCHUMO-
CTH OT BCEr0 HAaXOJAIIErocs M3BHE), KaK HE3aBUCHMBI U Bce ocTajbHble Meraranaktuku. [TosTo-
MY NPHUXOAUTCS MPHUHATH, BOIPEKH «IIpeicKa3aHusIM», Ui BeenenHoit (kak u 1yt Mupa), tede-
HHE TPOIECCOB (B [[EJIOM) B COOTBETCTBHU ¢ ypaBHeHueM T- dS = dU + SA.
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GRAVITATION

Igor llyich Dobromyslov :: Tver State University, Tver, Russia

The earlier unknown property of right — handed spiral polarization of gravitational waves,
determining an essence of gravitational interaction between skew fields is experimentally estab-
lished now. In the experiment the length of a gravitational wave Ay, is determined, the presence of
the moments AM.,; appearing during gravitational is revealed, the relation of gravitation between
systems from their own, natural angular velocity is determined. As a result of the analysis of ex-
perimental data the basis properties (weight, sizes etc) of elementary particles (a8 — bricon) ra-
diating gravitational waves and responsible for the presence of gravitation at substance are de-
termined. The new hot cosmological model of the Universe is offered.
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