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O MEXAHU3ME BO3HUKHOBEHHUA AHOMAJIBHOI'O
YCKOPEHUSA AMC «ITMOHEP-10/11»

JlaBpentbes MM. ", Jlstios B.JL.", T'osaapes A.JO.
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['opHO-AnTalicKMil rOCYy 1apCTBEHHBIN YHUBEPCUTET

B pamkax Mojenu HEOJHOPOIHOIO MOJSPU3AUOHHOTO (U3MYECKOr0 BaKyyMa MpEIOKEH Mexa-
HU3M BO3HHUKHOBEHHS aHOMAJIBHOIO YCKOPEHHsS aBTOMATHYECKMX MEKIUIAHETHBIX cTaHimil «IluoHep-
10/11», «amuneo», «Yaucey. [TokazaHo, 4To B CiTydae CYIIECTBOBAHHUS 3a MPeAeIaMH 0sCa aCTEPOH 0B
cJ10s1 MOAM(DHUIIMPOBAHHOTO (BH3HUECKOTO BaKyyMa IPaBUTALIMOHHOE OJIC B 3TOM CJI0€ OyAeT YCHIINBATh-
CA, 4TO 3KBHUBAJCHTHO MOABJICHUIO aHOMAJIBHOI'O YCKOPCHHS, HAIIPABJICHHOTO K COHHHy. BBI,ZIBI/IFaeTCH
MPE/IIOI0KEHUE O HAJTMYUK B JJAHHOM CJIOC 3HAYUTEIBHBIX JJICKTPUICCKUX MOJICH.

KiroueBble ci0Ba: HEOJHOPOAHBIN TOJSPU3ALMOHHBIN (DU3MUECKUH BaKyyM, aHOMaJbHOE YCKOpEHHE
CIIyTHUKOB, TPaBUTALMOHHOE TI0JIE

BBenenne

B nocnennee BpeMs HaKOMWIOCH TOCTaTOYHO CBEACHUN O TPYIHO MHTEPHPETUPYEMBIX pe-
3yJibTaTax HaOoeHui B obnactu rpaButauu [1-3]. OqHuM U3 HUX SBISETCS OOHAPYKEHHOE IO
JIOTIJIEPOBCKUM JJAaHHBIM aHOMaJbHOE YCKOpPEHHE aBTOMAaTHUeCKON MeXIUIaHeTHOH craniuu «[lno-
Hep-10». IIpu ux ananuse 6bu10 0OHapykeHO, yTO AMC UCHBITBIBAET TOMOIHUTEIBHOE YCKOPEHHE
HEM3BECTHON IPHpOIbl, HanpasileHHoe k ConHiy, mopsiaka 8-107'% m/c?. Do yckopenue cocrasisi-
et 0.065% ot rpaButanmonHoro noiyig CosHila HAa paccTosiHUU 68 a.e., Tie HaXxOAUJach CTAHIIMSL.
[IpenmnonaratoTcst pa3iInyHble MEXaHU3MBbI, OOBICHSAIOMNE ITOT dPPEKT: KOCMOJOTHUECKHH, KpyT-
HoMaciTabHbIH, 3 dexTsl «rpaButanus — Bpems» [1]. B manHoii paboTe paccMarpuBaeTcsl BO3-
MOXHBIM MEXaHU3M BO3HUKHOBEHUS aHOMAJILHOTO YCKOPEHHUS B paMKaxX MpE/CTaBICHUN TOJSPH-
3aIIMOHHON MOJIeTT HEOJAHOPOIHOrO (PHU3MUECKOro Bakyyma [4]. DTa Mojenb yKe UMEeT OIBIT yC-
TEITHOTO KaYECTBEHHOTO OOBSICHEHHS CBOMCTB Pa3HOOOPA3HBIX TPYIHO MHTEPIPETUPYEMBIX SBJIC-
HUU: TPUPOJHBIX CaMOCBETSIIUXCS 0o0pa3oBaHMl [5], TOpHaMO, BpallleHHUs CITyTHUKOB Ha OpOH-
Te [6].

®u3NYeCcKuil BaKyyM B JaHHOW MOJIEJIM PAacCMATPUBAETCS KakK MOJISIPU3ALMOHHAs Cpeja,
3NEKTPOMArHUTHOE T0JI€ OMUCHIBAeTCA yYpaBHEHUSAMH MakcBesia, a /Ui OMUcaHus TpaBUTAIlUH UC-
MOJIB3YIOTCS YPAaBHEHHsI X €BHCAli1a, BBOASIINE B PACCMOTPEHUE TPaBUTALIMOHHBIN aHAJIOT MarHUT-
HOTO TOJS — CIHUHOBOE mose. [I[paBOMOYHOCTh TAaKOTO PACCMOTPEHHUs T'PAaBUTALMU SKCIIEPHUMEH-
TaJibHO 000cHOBBIBaeTcs B [3]. Takke B MoJeny BBEACHO MOHATHE MOAUDUIIMPOBAHHOTO (hr3uye-
CKOTO BaKyyMma, B KOTOPOM pa3lIM4HbIe MOJSPU3AINKN OKa3bIBalOTCs cBsi3aHbl. B [5] paccmoTpeHsl
pasnuaHbie 3P GEKTHI, BOHUKAIONIUE B PE3yIbTaTe yUeTa dJICKTPOrPABUTAIIMOHHON U MarHUTOCITHU-
HOBOH cBsizeid. OHM NPOSBISIIOTCA B camocBeueHndn M®B, mosiBiieHHss B HEM BO BHEIIHHX IOJSAX
AJIEKTPUUYECKON, TPaBUTAIIMOHHON, MAarHUTHON M CITMHOBOM NoJsipu3auii, 3gpdexrax ckpydnBaHus
P BapHalMsIX MarHUTHOTO M COUHOBOTO mojs. CteneHs MOAU(PHUKAIIMU BaKyyMa XapaKTepu3yeT-
cst 6e3pa3sMEpHBIMU NapaMeTPaMu dg (A1l SIEKTPOrpaBUTALIMOHHON CBA3M) U @y, (11 MArHUTOCIIH-
HOBOW CBSI3M), KOTOPBIE MBICIISATCS KaK JOJIS CBSI3aHHBIX JUMOJIEH (COOTBETCTBEHHO AJICKTPUUYCCKUX
C TPaBUTALIMOHHBIMU U MAaTHUTHBIX CO CIMHOBBIMHU) B OOIIEH COBOKYITHOCTHU JTUIIOJNIEH, «HACEISIO-
nwx» (pusnyecknii Bakyym. HeoOxonuMo MOAYEpPKHYTh, YTO CTENEHb MOJIU(DHUKAIINN SBISICTCS
MIPOCTPAHCTBEHHO-3aBUCUMON (YHKITUEH, TaKuM 00pa3oM, BBOJUTCS MPEACTABICHHE O HEOIHO-
poaHOocTH dU3MUecKoro Bakyyma. Bee ymomsinyThie 3G (exTs (caMOoCBeYeHUE | T.I1.) HAOIIOJAI0T-
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Csl TOJIBKO B JIOKATH30BAHHBIX 00JACTSIX C BHICOKOW CTETEHbIO MOAU(DUKAIIMYA — BaKyyMHBIX JJOME-
Hax. BHe HUX «pa0boTaroT» 0OBIYHBIC 3aKOHBI JIEKTPOJMHAMUKH U TpaBUTAMK. MO/Iebh TT03BOISET
MPOU3BOJUTH YHCIEHHBIC OIEHKU CTEMEeHU MOAU(HKAIMK Ha OCHOBE HaOmromaeMbIX 3(QeKToB.
Hampumep, crenens mogudukanun @B B nonochepe 3emim Ucxoast U3 JaHHBIX O BPAIICHUH HC-
KyCCTBEHHBIX CITyTHUKOB 3€MJIM OLIEHEHa B [6] Kak a,=4- 1072,

MexaHu3M U3MEHEHHS IrPaBUTAIIMOHHOI'O ITOJIA

[TycTh MIIOTHOCTH TPABUTAIIMOHHBIX U AIEKTPUUYECKUX 3apsiIoB paBHa HyJI0. B aToMm ciydae
ypaBHEHUsI 00bEIMHEHHOMN AJIEKTPOrPABUCTATUKH [4] 3aITUCHIBAIOTCS B BUJIE

divD=0 (1.1)
rot E=0 (1.2)
divDg =0 (2.1)
rot Eg=0 (2.2)

rae E, Eg — anektpuueckoe U rpaBuTallMOHHOE 10Jis1, a D, D — anekTpuieckoe u rpaBUTAllMOHHOE
cMeleHus. BemecTBeHHbIe ypaBHEHUS B JaHHON MOJIEIN UMEIOT BU/T

DZE()E + 6‘1EG (31)
Dg=gcEg + g E (3.2)

e & — SIEKTPHUecKas MPOHMIAEMOCTb BakyyMa, &c=1/(47G)=1.193-10" kr-c’/m’ — rpaBuTamu-
OHHas [IPOHMIIAEMOCTh BakyyMa, G=6.672-10"" m*/(kr-c?) — rpaBUTAIMOHHAS TTOCTOSHHAS, & — KO-
3G GUIHMEHT AJIEKTPOrPaBUTALMOHHON CBSI3U B MOJIUGUIIMPOBaHHOM (pu3nueckoM Bakyyme (MDB).
[Ipu £=0 311 ypaBHEHUs NEPEXOIAT B OOBIUHBIE.

[Ipennonoxum, yTo B MpocTpaHcTBe Ha yaaneHun ot ConHua r=R (r — KoopauHaTa B cde-
pudeckoi cucreMe kKoopauHaT ¢ COJHIIEM B IIEHTPE) UMEETCS OJHOPOJIHBIN CIOW MOTUPHUITUPO-
BaHHOTO (DU3MUECKOr0 BaKyyMa CO CTENEHbI0 MOAU(DUKAIMU dg, BHYTPH KOTOPOro KO3()PHUIHEHT
JIEKTPOrPaBUTALIMOHHOM CBA3M & He paBeH Hyio. IlycTh Ui mpOCTOTHI aHaiIM3a MOBEPXHOCTH
CJIOSl COBIAAAET C IKBUIIOTCHLIMAJIBHOW MOBEPXHOCTBIO JUISl SHEPIMM TPaBUTALMOHHOIO IOJIA, a
asiekTpuueckoe noje BHe ciost E, paananbHo HampaieHo.

Torna BHe cnos, npu » < R, BEIIECTBEHHbIE YPaBHEHMSI 3alIMCBHIBAIOTCS TaK

D.=esE. 4.1)
Dg.=&ocEGe, 4.2)

rae E., Eg. — anexrpuueckoe u rpaBuTauoHHoe nojs, a D,, Dg, — 3JIeKTpuyecKkoe u rpaBUTALIMOH-
Hoe cmenleHus: BHe ciod M®B. Buytpu cnos (ripu » 2R) UX MOXKHO HPEICTaBUTh B CIEIYIOIIEM
BHUJIE:
Dizé'g()Ei + 81EG,' (51)
Dgi=&cEai + & E; (5.2)

FpaHHqule YCJIOBUSA Ha IOBEPXHOCTU CJIOA COCTOAT B PAaBCHCTBE KaCATCJIBHBIX K IMOBEPXHOCTHU
CJIOA KOMIIOHCHT HOH€I>'I, T.C.

[Eixn], - g =[Eexn], = g ; [Egixn], = g =[Egexn], - g (6.1)
U PaBEHCTBE HOPMAJIBHBIX K TIOBEPXHOCTH MIapa, KOMIIOHEHT UHAYKIUIA, T.€.
(D;, n), =g =(D, n),~ ; (Dgi, 1), =z = (Dge, D), = ¢ (6.2)

rac n — C,HI/IHI/ILIHHﬁ BCKTOP HOpMaJIX K ITOBCPXHOCTU CJIOA. HepBoe I'paHUYHOC YCJIOBUC IIPH 3a-
I[B,HHOIZ reoMETpru n3-3a OTCYTCTBUA TAHTCHIUAJIBHBIX KOMIIOHCHT Y roJei 06pan1aeTcs1 B TOXIC-
CTBO.



PemenneM naHHoOM 3a1a4u SIBIISIOTCS CJICAYIOIIUC BBIPAKCHUA
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Kak BuaHO u3 ypaBHeHus (8.2), mpu HEHYJIEBOH CTeNeHM MOAM(UKAIIMKN BaKyyMa IpaBUTa-
LIMOHHOE T0JI€ YBEJIMYMBAETCS, YTO JOJKHO PErMCTPUPOBATHCS KaK MOSBJICHUE OMOJIHUTEIBHOTO
YCKOpEHHs, HarpaBjieHHOro k ComHiy.

ap=Eoc — Egi = a; l(1- ag”) xEog ~ a;"Eog )

Pe3ynbraThl OLEHOK CTeNeHHM MOAM(UKALMK BakyyMmMa Ha OCHOBE 3HaueHud u3 [1] mpen-
CTaBJICHbI B Tabnuile (IIPH ATOM CpeiHEee 3HAUE€HHE MPaBUTALMOHHOIO OISl IPUOIMKEHHO OIpeie-
astock 1o popmyne Eog=GM/(r1r2), Tae r1 ¥ r, — pacctosinue 10 ConHla B Havyajie U B KOHIIE yya-
CTKa aHAIM3UpyeMou Tpaektopuu). s obmactu mponera «I[luonepa-10» crenenr moaudukanmumn
BAKyyMa OLICHHBACTCA KaK ag=2-10. IT0 OueHb GOMbINAS BETUIHHA, AHOMATHHOE YCKOPEHHE, BbI-
yrciaeHHoe Ha opoute FOmuTepa A 1aHHOW CTeTeHN MOJU(HUKAIIMKA BaKyyMa COCTaBIISCT BEIUYH-
y nopsiaka 10™ M/c%, B TO BpeMmst Kak BKJIaj OT COTHEUHOH paJMaliii, 3aMETHBIH B TOMIEPOBCKHX
nanHbIX, Obi paser 5-107'% m/c’. EctecTBeHHO, cpasy ke BO3HHKAET BOMPOC, TIOYEMY CTOIb CHIlb-
HbI 3¢ dexT He Obl1 3ameueH. [lo-BuaumoMy, pacnpeneneHne Moau(UIMPOBAHHOTO BaKyyMma B
ConHeuHOM cucTeMe JO0BOJBHO HEOJHOPOAHO, U BOMM3M ConHIa creneHb MOIM(UKALMH HUXKE.
JleicTBUTENBHO, HEOJHOPOJHOCTH CTENEHU MOAUUKAUUU TpeOYIOT YK€ NaHHbIe O IBUKEHHUU
«IInonepa-10»: Ha paccrossHumn 40 — 60 a.e. COrIaACHO U3MEPEHUSAM aHOMAJIBHOE YCKOPEHHME MOCTO-
SHHO ¢ TouHOCThI0 2-107'" M/C%, a pacueT mpH yCI0BHH MOCTOSHCTBA d; JA€T H3MEHEHHUE ap B Marna-
3ome ot 12:107"° m/c” 1o 5.4-10"° m/c*. Ouenky cremeHn MOTM(UKAINK B PasIHYHBIX OOIACTSX
ContHeuHOM cUCTEeMBbl MOYKHO MPOU3BECTH MO JAHHBIM 00 aHOMAJIbHOM YCKOPEHHMU IPYTUX CITyTHH-
KOB, IpUBEACHHBIX B [1]. Pe3yabTaThl 3THX OLIEHOK CBeNEHHI B Tabiuily (cM. Hike). Kak BugHO U3
Hee, Moau(dUKaLus BaKkyyMa, O-BUAMMOMY, 3HAUUTEIBHO YCUIIMBAeTCs B paiioHe opOutsl FOnuTe-
pa u manee 3a Hel, MpuHUMAas BOIM3K opouThl 3eMiau U Mapca OTHOCUTENBHO HU3KHUE 3HadYeHus. O
MIPUYMHAX TaKOI'O PACIPEAEIEHUS TI0OKAa HUYETO OIPENEICHHOIO CKa3aTh HEJb34.

Buaumo, ¢ BotHamu HeogHopoaHoctn M®DB cBsizana u HaOr0aeMast Bapuanus CKOPOCTH
«IInonepa-10» ¢ ammuuTy10i OKOJIO 3 MM/C U meproaoM okojio 3 mecaues [1]. 3amerum, 4To 3TY
BapHalMI0 Helb3s 00BACHUTH HU OJHUM M3 JAPYTUX NPEIaracMblX MEXaHU3MOB MOSBJICHUS aHO-
MaJbHOI'O YCKOPEHHUSI.



Tabauna

AHOMaJbHOE YCKOPEHHE KOCMMUYECKHUX alIapaToB MO JaHHBIM U3 [ 1]

Kocmuueckuit Paccrosiaue no Bpewms AHOMaJIbHOE Crenenp Mo- BepxHuii npenen
ammapar CoutHIla Ha aHAJIH- mpoJiera YCKOpEHHE ay, TUbUKAIAN HAIPSKCHHOCTH
3UpPyEeMOU TPaeKTO- 10" m/c? BaKyyMa d 3JIEKTPUUECKOTO
puu, a.e. nois E;, B/m
Pioneer 10 40 — 60 sHBapb 1987 — 8.0940.20 1.8-107 4910
uionb 1995 8.85+0.03' 19107 5.1:10°
Pioneer 11 710 30 Jlo 1.10.1990 8.560.15 1-107 8.3 10
Ulysses 5.4 — 1.3, momepex ¢espans 1992 — 1243 1.2-10° 1.1-10*
SKIIMIITHKH ¢despasib 1995
Galileo 1-54 8.1.94 - 6.9.94 8+3 9-10" 1-10*
Viking OpGuTa 3emmu 1 <0.1 <6107 <2-10°
Mapca

HeﬁCTBHe 3JIeKTp0FpaBI/ITaIII/l0HHOI7I moJiipu3alvm Ha IJ1a3My

Bropoii a¢dekr, BbI3piBaeMblil MOaM(UKAILIMEH BaKyyMa, COCTOUT B TOSBJICHUU AJIEKTpHUE-
ckoro nouns E; B pedynbrate anektpuyeckoil nonspuzanuu M®B B rpaButaninonHoM nosie ConHia
(cM. ypaBHenue (8.1)). OueHku ero HampspKeHHOCTH (0e3 yuyeTa SKpaHMPOBKM IJIa3MOMN) TaKkKe
MPUBEJCHBI B TaOmuIe. 3aMeTHM, YTO €ro HalpaBJICHUE 3aBHCUT OT 3HaKa dg: Npu a.>0 OoHO Ha-
npaBieHo oT Comnia, npu a.<0 — k ConHIly. DTO Mojie JOMKHO OKa3bIBaTh BIUSHHUE HA JIBIDKCHHE
yactu miasmsl. [lox ero nedicrBuem npu a.>0 31nekTpoHbl OynyT oTrasnikuBarbesi oT ConHua, a
MIPOTOHBI U s1JIpa refusi — NpUTIAruBaThes K Hemy. Ilpu a.<0 Oyner HabmonaTbes oOpaTHas KapTHHA.
Takum o6pazom, B MDB Bo3HUKaeT MEXaHU3M pa3JeIeHUs 3aps/I0B.

Ha rpanune cinos MB® B pesynbrare 371€KTPOrpaBUTALUOHHONW IOJIAPU3ALUMU IOSBUTCS
CJIOH C TOBBILICHHOM KOHLIEHTpamuen cesa3annoro ¢ M®B 3apsiga. Kak uzsectno, div D =p=0 (6e3
ydeTa 1ia3mel), kpome Toro, D=gE+Pgg, moaToMy 00beMHas IIOTHOCTH CBsI3aHHOTO 3apsina MOB
ornpenensercst popmyioit

2
P, =divP,, =—divg E, =—grada, x l+—a;2770E0G ~—grada, xn,E;;  (10)
(1-a;)

B nasme 3ty cBsi3aHHBIE 3apsAbl NOJKHBI YPAaBHOBECUTHCS 3@ CUET MOBBIIIEHHOW IUIOTHO-
CTH YaCTHI] POTUBOIIOJIOKHOI'O 3apsiia: SJIEKTPOHOB NMpH a:>0 1 IpOTOHOB NpU a:<0 Ha OIMKHEHN K
Conuity rpanuiie ciosi. B pe3yibrare g0/KHA BOSHUKHYTh 00JIaCTh MOBBILIEHHOM MJIOTHOCTH 3aps-
Ja Ha rpanuue ciiogs M®B : p = —p.

Hannune takux obnacteil CBA3bIBaHUA 3apsiia SBISETCS BO3MOXKHBIM CIOCOOOM IMPOBEPKH
Haniei runote3bl. Cyns 0 JAaHHBIM TAOJIMLbI, TAKUE TPAHULIBI JOJDKHBI HAXOJUTCS B OKPECTHOCTH
opbutsl [Omurepa, mpuuem grad a; 2107/(6-10"" M) = 2:10"° M. Ouenka mIOTHOCTH CBA3aHHOTO
3apsiia npu r=5.4 a.e. ¥ TAKOM 3HAUYEHUM rpaJueHTa cTerneHu Moaudukanuu grad a. 1aeT BEITUUUHY
210720 Kit/M?, 910 COOTBETCTBYET M3GBITOUHO KOHIIGHTPAIIMH YaCTHI OAHOTO 3HaKa ropsiaka 0. 1
M. TIpn KOHIEHTpAIHH TTa3Mbl B okpecTHocTH FOmmTepa mopsaka 10° M, 910 cocraBsier gomm
MIPOLIEHTA, YTO JOBOJIBHO 3aMETHO.

EcTtecTBeHHO, 4UTO CMellleHue 3apsSA0B IJIa3Mbl TOJDKHO MPUBECTH K SKPAaHUPOBAHHUIO MOJIS
E; Ilo-BugumoMy, 3TOMy CMEIIEHUIO JOJDKEH NMPEMSATCTBOBATH COJIHEUYHBIM BETEP, JBUTAOIIMNCA
CO CKOPOCTBIO COTEH KMJIOMETPOB B CEKYH[Ty, TaK YTO IIOJHAsI KOMIICHCALAA HE JOCTUTACTCA.

3aMeTHM, YTO PaBHOBECHE MEXy CBsA3aHHbIMU 3apsaamu M®B u wactunamu nina3mel goc-
TUKUMO JIMILb B CIIy4yae HEM3MEHHOCTH COJIHEYHOI'O BETpa, IPaBUTAIIMIOHHOTO MOJIsl, U CTENIEHU MO-
mudukanun BakyyMa ae. [Ipm M3MeHeHuu 1000ro M3 MEpPEeurCIIEHHBIX MapamMeTpoB B 00JacTu
BHYTpr M®B BO3HHKaeT 3jeKTpuueckoe mosie. Takum 00pa3oMm, HAJIMYME B KOCMHUYECKOM IIPO-

! PesysbTaThl IOTYYEHBI PA3HBIMU CHCTEMAMK 00PaGOTKH JaHHBIX JOMIEPOBCKOTO 30HIMpoBaHus (cM. [1])
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crpancTBe M®DB 10/KHO IPOSBIATLCSA B CUJIBHBIX DJIEKTPUYECKUX SIBICHUAX, COMPOBOXKAAOIINX
ar00ble BapHallMM YHOMSIHYTBIX HapaMeTpoB. VICTOYHMKOM H3MEHEHHWIl COJIHEYHOro BeTpa IpH
3TOM SIBJIIETCS COJIHEYHAsE aKTUBHOCTb, I'PABUTALIMOHHBIE BO3MYILICHHS CBSA3aHBI C IPOJIETOM 4epes
cioit M®B komeT u acTepouioB, IPUYUHBI K€ U3MEHEHHs CTENEHN MOAU(]UKAIIMKY BaKyyMa OCTa-
FOTCS TI0Ka 3araJKou.

3aKiIroueHue

[TonspuzanmonHas MOJieh HEOJHOPOIHOTO (PU3NUECKOT0 BaKyyMa IMO3BOJISICT MOHATH Me-
XaHU3M aHOMAJbHOTO YCKOPEHHS aBTOMATHUUYECKMX MEXKIUIAHETHBIX CTAHUUMW U B TO K€ BpEMs
MPEACKa3bIBACT CYIIECTBOBAHUE DJICKTPUUECKOTrO MOt 3a opobutoir Mapca. CoracHo Mozenu, J10-
MOJIHUTENIbHOE aHOMAaJIbHOE YCKOPEHHME HampasiieHO B CTOpoHY CouHIA, a 3JIEKTPUYECKOE MOJe
MOXET OBITh HAINpPaBJIeHO Kak B CTOpoHY CoOJIHIIA, TAaK U B MPOTHUBOMOJIOKHOM HAMpaBlIeHUH. Takum
obpa3om, B CollHeUHO! CUCTEME B paiioHe MIaHEeT-TUTaHTOB M, BO3MOXHO, Jajiee MOTYT CYIIECTBO-
BaTh €CTECTBEHHBIE JIMHEHHBIC YCKOPHUTENN KaK JJIEKTPOHOB, TaK U MPOTOHOB M MOHOB. BO3MOXKHO,
YTO UMEHHO B CBSI3M C 3TUMH YCKOPUTEISIMU MBI HaliZleM OTBET Ha Bompoc: «OTKyJa UAYT K Ham
MOIITHBIC YHEPTETUUYECKUE MMOTOKH KOCMHUYECKOTO M3TyYeHHsI? DTU IMyYKHU 4acTUIl 0OMOapaupyroT
3emito u3 KocMoca. X sHepruu CIMIIKOM BBICOKH JJII HUX, YTOOBI OHU MCXOJWJIM OT OYEHb y/a-
JICHHBIX UCTOYHUKOB, TO3TOMY OHH JIOJDKHBI UCXOJIUTh OTKYAA-TO MOOJIMN30CTH, HETTOCPEICTBEHHO B
Hamiel ["anaktuke. Ho actpou3uku NOHATHSA HE UMEIOT, YTO B HAIIUX OKPECTHOCTSIX MOXKET CITy-
KUTh UCTOUHUKOM KOCMUYECKOTO MU3IIyYSHUs» [7].

Bo3znukaet u ipyroii Borpoc: « ACTpOHOMBI IOTEPSUIN U3 BUAY YK€ THICSIUM KOMET U HE MO-
I'YT OOBACHUTH MPUYMHY MX Hcue3HOBeHUs» [8]. Kocmuueckue Tena B 3JIEKTpUYECKOM T0JIe, OYe-
BUJIHO, CTAHOBATCA AJIEKTPUYECKUMU AUNONSIMH. [103TOMYy MeXay HUMU JOJDKHBI JEHCTBOBATH HE
TOJIbKO TPaBUTALMOHHBIE CUJIBI, 0OPATHO MPOMOPLUUOHAIBHBIE KBAAPATy PACCTOSHUSA, HO U DJICK-
TpUUYECKUE CUJIbI, 00PaTHO MPOMOPLUUOHANIbHBIE KyOy paccTosiHusl. Takum 00pa3oM, Ha KOMETHI MO-
TyT JEHCTBOBATH CUJIbI, KOTOPhIE HE YUYUTHIBAIOTCS B COBPEMEHHBIX pacyeTax JABUKEHUS KOCMUYE-
ckux Ten B CONHEYHOHN cucreme.
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ABOUT PIONEER-10/11 ANOMALOUS ACCELERATION PHYSICAL
MECHANISM

Lavrent’ev M.M. ", Dyatlov V.L.", Gvozdarev A.™

" Mathematical Institute of Siberian Branch of Russian Academy
Gorno-Altaysk State University

Based on inhomogeneous physical vacuum model a anomalous acceleration of Pioneer-10/11,
Galileo, Ulysses spacecraft is considered. A gravitational field is shown to be increased in a
layer of modified physical vacuum hypothetically placed out asteroid belt. It is equivalent to
anomalous acceleration directed toward Sun. Electrogravitational polarization of modified
physical vacuum can be a source of strong electrical field at this area.

Keywords: inhomogeneous physical vacuum, anomalous acceleration of spacecraft, gravita-
tional field



