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B pamkax modenu HeoOHOPOOHO20 NOAAPUIAYUOHHOSO PUIULECKO20 BAKYYMA RPEOIONCeH Me-
XAHU3M BO3HUKHOBEHUS AHOMANLHO20 YCKOPEHUS ABMOMAamuUYeCcKux MeXCn1anemuslx cmanyui «lluo-
Hep-10/11», «anuneor, « Ynuccy. Ilokazano, umo @ cnyuae cyujecmso8anus 3a npederamu nosica ac-
mepouoos cnos MoOUPUYUPOBAHHO20 (uU3UYECKO20 8AKYYMA 2PABGUMAYUOHHOE Hone 8 5moM croe by-
0em ycunugamuCs, Ymo 3KEUGANIEHMHO NOAGNEHUID AHOMANbHO20 YCKOpeHus, Hanpagiennoz2o k Conn-
yy. Beiosueaemcs npednonodcenue 0 Hanuyuu 6 OQHHOM CN0€ 3HAYUMENbHBIX INEKMPULECKUX noel

BBenexue

B nocnenHee BpeMs HaKOMWIOCh JOCTaTOHHO CBe-
OEHUI O TPYAHO MHTEpPIpeTHpYeMBIX pe3yJbTaTaX Ha-
Onronennii B obnactu rpaButaumy [1-3]. OOHHM U3 HUX
ABNSIETCH OOHAPY)KEHHOE MO IOIUIEPOBCKUM IaHHBIM
aHOMAJIbHOE YCKOpEHHEe aBTOMAaTHYeCKOM MeXTUIaHeT-

% 10y TTner v avranuna Y
1ot cranuun «[Inonep-10». Ilpy ux ananuse 6buio 06-

HapyxeHo, uTo AMC HCOBITBIBAET HOMOJIHUTENILHOE
YCKOPEHHE HEM3BECTHOM INpPHPOMbI, HaMpaBieHHOE K
Conuwy, nopaaka 8-107° m/c%. Dro YCKOpEHHE COCTaB-
aser 0.065% ot rpasutaumonHoro nons ConHua Ha
pacctosiHuu 68 a.e., rae Haxonunach craHuus. [Ipenno-
JIAraloTCs Pa3fiINyHble MEXaHW3MBbI, OOBACHSIOIIHE 3TOT
3 dexT: kKocMoNOrHYecKkHii, KpynHomacluTabHbli, 3¢-
dexrtbl «rpaButauya — Bpemsi» [1]. B nanHoi#t pabote
paccMaTpMBaeTCs BO3MOXKHBIH MEXaHU3M BO3HMKHOBe-
HUSl aHOMAJILHOTO YCKOPEHUs B paMKax MpeACTaBieHUMN
NOJIApM3aLMOHHON MOJEIH HEOAHOPOAHOTO (PHU3HUYECKO-
ro Bakyyma [4]. DTa MOIeNb YXKe UMEET OMBIT YCMelIHO-
ro Ka4eCTBEHHOT0 00BbACHEHUS CBOIICTB pa3HOOOpa3HbIX
TPYAHO UHTEPIIPETUPYEMBIX ABAEHHMI: NMPUPOOHBIX ca-
MocBeTAlMXCs oOpasoBaHuit [5], TopHao, BpalleHWs
CITYTHHUKOB Ha opbute [6].

Ou3pyecKkuit BakyyM B JaHHOH MOAEGIM paccMaTpu-
BaeTCAd KaK IOJSpU3aLUOHHAs cpela, 3JMeKTPOMarHuT-
HOE 110JI€ ONUCHIBAETCA YpaBHEHUAMM MakcBenna, a [uis
OMMCAaHHUA TPaBUTALMK MCIONB3YIOTCS ypaBHeHus Xe-
BUcaiina, BBOOALIME B PACCMOTPEHHE IPaBUTALMOHHLIN
aHaJIor MarHUTHOTO M0Js — criHOBOE noJe. [IpaBoMou-
HOCTb TAKOTO PAacCCMOTpPEHMs] 'PaBUTALUM IKCIIEPUMEH-
TaNbHO 00ocHOBbIBaeTcs B [3]. Takkxe B MoIeny BBeje-
HO TNOHATHE MOAH(DHULUUPOBAHHOIO (GUINUECKOro Bakyy-
Ma, B KOTOPOM pPa3jM4Hble MONAPU3AUMH OKa3bIBAIOTCS
cea3anbl. B [S] paccmoTpeHs! pasnuuHbie 3¢ ¢exTs,
BO3HHMKAIOIME B pe3yNbTaTe ydeTa JIEKTPOrpaBUTaLu-
OHHOM M MardHUTOCMUHOBOH cBA3el. OHH MpOABAAOTCA
B camocBeyeHud M®B, nosBneHHs B HEM BO BHEUIHMX
NOJISAX 3JEKTPUUYECKOH, TPAaBUTALMOHHOMN, MarHUTHOH M
CNMHOBOH mnonapuzauui, 3¢dexrax ckpyuHBaHHS MpPH
BapHalMsAX MAarHUTHOro M crnuHOBOro nond. CreneHb
MoaupHUKaUMK BaKyyMa Xapakrepusyercs Oespasmep-
HBIMH TIapaMeTpamiu g, (I8 30eKTPOrpaBUTaUMOHHOM
CBSA3M) M g, (M1 MarHWTOCITMHOBOM CBSA3H), KOTOpbIE

MBICIIATCA KaK J0Jisl CBA3aHHBIX Aunosiedf (COOTBETCT-
BEHHO 3/IEKTPHYECKNX C IPaBUTALMOHHBIMH W MarHuT-
HBIX CO CMMHOBBIMH) B 061l COBOKYITHOCTH QMIIOJNEH,
«HacenaoWux» ¢mnvecknit BakyyM. HeobGxomumo
NOMYEPKHYTh, YTO CTENEHb MOIM(HUKALMH SBJISETCS
NPOCTPaHCTBEHHO-3aBUCUMOI (yHKUMeH, TakuM oOpa-
30M, BBOIUTCA MPENCTaBICHUE O HEOIHOPOAHOCTH (H-

3HYSCKOre BakyyMma. Bee ynomsnyToie addextnr (camo-

CBEYEHHE U T.N.) HabAIOJAIOTCS TONBKO B JIOKAJIM30BaH-
HbIX 001acTAX C BLICOKOIH CTEMEHbIO MOXM(UKALMU —
BaKyyMHBIX JOMeHaX. BHe HMX «paboTator» 0ObIUHbBIE
3aKOHBbI JJIEKTPOAMHAMHUKM M rpaBUTaumMu. Mozens mno-
3BOJISIET NMPOU3BOAUTL YUCIECHHbIE OUEHKH CTENEHH MO-
IudHKaUMK Ha OCcHOBe Habmonaembix >ddexros. Ha-
npumep, creneHs Moandukawn OB B noHocdepe 3em-
JIM UCXOAS M3 HaHHBIX O BpAILEHMH HMCKYCCTBEHHbIX
CIYTHHUKOB 3€MJIH OLieHeHa B [6] kak a,=4- 1072

MexaHu3m nameHeHusn FPaBUTALIMOHHOIO nonsa

TTycTb IUIOTHOCTL MPABUTALIMOHHBIX M JJIEKTPHUECKUX
3apsl0B paBHa HyJII0. B 3TOM cnyyae ypaBHeHus oObe-
JIMHEHHOM 3IEKTPOTrPaBUCTATUKY [4] 3aMUCHIBAIOTCA B
BUZE

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

rne E, Eg — anexTpuueckoe u rpaBUTALMOHHOE MOJIA, a
D, D — anexTpudeckoe U rpaBUTALIMOHHOE CMELLEHHS.
BewecTseHHbIE YPAaBHEHUS B JAHHON MOJEIH MMEIOT
BHI

D=g4E + gEg, 3.1

Dg=&cEq + ¢ E, (3.2)
rne & — DJEKTpUYecKas MNPOHHLAEMOCTh BakKyyMa,
&6=1/(47G)=1.193-10° kr-c’M° — rpaBMTALHOHHAS
NPOHMLAEMOCTb Bakyyma, G=6.672-10"" m*/(kr-c?) —
rPaBUTALMOHHAs MOCTOSIHHAA, & — KO3(D(GULHEHT diek-
TPOTPaBUTALMOHHON CBA3M B MOAMGUUHMPOBAHHOM ¢u-
3uyeckom Bakyyme (M®B). Ipu £=0 >1u ypaBHenus
NepexXonaT B OOBbIYHEIE.

IpennonoxuM, 4To B MPOCTPAHCTBE HA YAATEHHH

ot Connua r=R (r — xoopanHata B cepuueckoil cuc-
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teme koopauHaT ¢ CONHLEM B LEHTPE) UMEETCs OXHO-
POAHBIN C/IOM MOIM(HIMPOBAHHOIO (U3MYECKOrO Ba-
KyYMa CO CTENeHbI0 MOIU(PHKALMH dg, BHYTPH KOTOPOTO
ko3P duiMeHT 3TEeKTPOrpaBUTALIMOHHON CBA3M & HE
paBed Hyio. ITycTe WIS NPOCTOTHI aHANW3a MOBEPX-
HOCTb CJI0si COBMaaeT C 3KBUMOTEHLMANbHOH MOBEpX-
HOCTBIO /IS 3HEPTHH IPABHTALMOHHOTO O/, @ JJeK-
Tpu4ecKoe nojie BHe cnos E, paauanbHO HanmpaBieHo.
Torna BHe cjios, npu » < R, BELIECTBEHHbIE YpaB-

HEHMS 3aITHCHIBAKOTCS TaK

D.=¢&E,, “4.1)

Dg.=&cEGe, 4.2)
rae E., Eg, — anexTpuueckoe ¥ rpaBUTALIHOHHOE 1014, a
D., DG, — 37eKTpUYECKOE U TPAaBUTAUMOHHOE CMEILEHHUA
BHe cyios M®B. Brytpu cnos (npu r 2R) X MOXHO
NpENCTABUTH B CJIEAYIOLIEM BUJIE:

D;=e5E, + £ Eg; (5.1

Dgi=ecEqi + &E..  (5.2)
['paHWYHbie YCIOBHS HA MOBEPXHOCTH CJIOA COCTOSAT B
paBeHCTBE KacaTesbHBIX K IOBEPXHOCTH C/IOA KOMIIO-
HEHT MOoJIeH, T.€.

[Eixn]r=R =[Ecxn]r=R > [EGan]r=R =[EGexn]r=R (61)

M PaBeHCTBE HOPMAaJIbHBIX K MOBEPXHOCTH liapa, KOM-
TTOHEHT UHAYKLMHA, T.e.
(Di, n)r = R =(De, n)r = R ; (DGi, n)r = R = (DGe, n)r
=R, (6.2)
rae n — eIMHHYHBIN BEKTOp HOpMAalM K INOBEPXHOCTH
cnost. [lepBoe rpaHUYHOE YCJIOBHE NPU 3aJaHHOH reo-
METPUHU U3-3a OTCYTCTBHS TAHTEHUHATbHBIX KOMIOHEHT
y nonei obpauaercs B TOXKIECTBO.

PemiedneM naHHOM 3anaqy ABJIAIOTCS CleAyIOLIME BBI-
parkeHus

1 a,n,
E, = E,-————E,., (11
1-a’ i a’ e
1 a
E;, =——=E-——T""FE: .02
l—aa 770( _ae)
81 b
rone d = —F/—————— — CT€l¢Hb MOIAW(PHKALUH Ba-
&
VEOE0G
KyyMa no 3eKTPOrpaBUTALIMOHHOM CBA3H;
B
no = Y29 ~1.161-10'0 ke/ K,
V€O
M
E, = ——— I — rpaurauuonHoe nosne ConH-
drey,r

Ha B OTCYTCTBHME MoOAM(PHUKALMH BakyyMa (HEBO3MY-
weHuoe); M=1.989-10°° kr — macca Connua. ITpu E,=0

05770

E, =—1—_;§—an . (8.1)
1

EGi = "1’“:- 2 EO(; (82)

Kax BugHo W3 ypaBHeHus (8.2), MpH HEHyneBOH
cTeneHy MoJudrKaLUKi BaKyyMa rpaBUTALMOHHOE ToJe
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YBEJIMYMBAETCA, YTO MOJDKHO DPErHCTPUPOBAThCH Kak
NOSBIEHUE JONOJHHUTENBHOTO YCKOPEHHMS, HalpaBlieH-
Horo k ConHiy:

a, = Eoc — Egi = a’(1- a;) xEo =~ a;’Eog, )

Pe3ynbTaThl OLEHOK CTEIleHM MOAM(HKALMM Ba-
KyyMa Ha OCHOBe 3HaueHuil u3 [1] npeacrabneHsl B Ta6-
e (Mpy 3TOM CpellHee 3HA4YeHHE TIPaBUTAIIOHHOIO
nonis MpHOGAWKEHHO ONpedensanoch 1o  (opmyde
Eo=GM/(r\r,), rne r, u r, — paccrosiuue a0 ConHua B
Hayalle M B KOHIE yYacTKa aHaIM3UPYeMOM TpaekTo-
pun). s obnactu mponera «Iluonepa-10» creneHb
MoaurKalLui BaKyyMa OLIEHHBAETCS Kak a.=2-102. 310
oueHp Oonplias BENMYWHA, AHOMAJIBPHOE YCKOPEHHUE,
BLIUKCIEHHOe Ha opOute OnuTepa Mg OTaHHOM cTerne-
HY MOIMQUKALMH BaKyyMa COCTABNAET BEJHYHMHY TI0-
psaka 10* M/Cz, B TO BpEMs KaK BKJIaJl OT COJHEYHOH
panMauuM, 3aMeTHbidi B JOIUIEPOBCKUX JaHHBIX, ObLI
paseH 5.107° m/c’. EcTecTBeHHO, cpa3y K€ BO3HHKAET
BOMPOC, N0YEMY CTONL CUIIbHBIA 3D deKT He ObLT 3ame-
yen. [To-BuauMOMY, pacnpejeieHne MoIM(UIMPOBaH-
Horo Bakyyma B CO/JHEUHO! cHcTeMe I0BONBLHO HEOH-
HopoaHo, u BOmu3u ConHua cTeneHb MOAMPUKALMH
uwxe. JlelicTBUTENEHO, HEONHOPOIHOCTH CTENEHU MO-
nudukauun tpebyioT yxe HaHHble o ABMxeHuH «Iluo-
Hepa-10»: Ha paccrosHuu 40 — 60 a.e. cornacHo u3Me-
pEHUAM aHOMAJbHOE YCKOPEHHE MOCTOSHHO € TOYHO-
croio 2:107% M/c?, a pacueT npu ycnoBUHM TOCTOSHCTBA
a; NaeT U3MEHEHUE a, B QManasoHe OT 12:10° m/c? no
5.4-10"° M/c’. Ouenku ctenenu Momudukauuu B pas-
nyHbIX 067acTax ConHeYHOW CHCTEMBI MOXKHO MPOu3-
BECTH MO JaHHbBIM 00 aHOMaJbHOM YCKOPEHHHU HPYTHX
CITyTHHUKOB, NPUBENEHHBIX B [1]. Pe3yabratel aTHX oLe-
HOK CBelieHb! B TaGauiy (cM. Huxke). Kak BUOHO U3 Hee,
moauduKalMs BaKyyMmMa, MO-BUAMMOMY, 3HAYUTENBHO
ycunuBaetcss B paiioHe opOutel HOmutepa u nanee 3a
Heil, npuHuMas BONM3K opOutel 3eman ¥ Mapca oTHO-
CUTENBHO HU3KKMe 3HaueHUs. O NpUYMHAX TAKOro pac-
npefeNieHus T0Ka HHUYEero ONpeNeNeHHOTo CKa3aTh
HeNb34.

Bunumo, ¢ BonHamu HeonHopoaHocth M®B cBs-
3aHa W HaOmojgaeMas Bapuauusg ckopoctu «ITuoHepa-
10» ¢ aMmIATY 0% OKOJIO 3 MM/C M MEPHOJIOM OKOJIO 3
Mecsaues [1]. 3aMeTuM, 4TO 3Ty BapHAlMIO HENb3sl 00b-
SCHUTb HM OJHHM M3 APYTHX NpPEINaraeMbeIX MeXaHu3-
MOB TOSABJIEHUS aHOMAJILHOTO YCKOPEHHH.

[eiicTBye 3NeKTPOrpaBMTaLMOHHOW NONAPU3a-
UMK Ha nnasmy

Bropoii 3ddekT, Bhi3bIBacMbIi MOTM(HKaLMEl Ba-
KyyMa, COCTOMT B MOABIEHUH 31eKTpHyeckoro nojs E; s
pesynbTate anekTpudeckolt nonapuzauud M®B B rpa-
puranuonHoM mnojie Connua (cM. ypasHenue (8.1)).
OlieHKH ero HarnpshkeHHOcTH (6e3 ydeTa 3KpaHHWPOBKH
MJIa3Moit) Takxke NpHBeeHbl B Tabnauue. 3aMeTHM, 4TO
€ro HampasJieHHe 3aBHCHT OT 3Haka a.: nmpH a.>0 oHo
HanpasieHo ot Cosnua, npu ¢.<0 — k Conniry. 370 no-
Jie [O/DKHO OKa3blBaTb BJMAHME Ha ABHAKEHHE 4acTHIl
nnasmel. Tlon ero nedictBueM npu a.>0 31eKTpoHbI Oy-



6ymyt orrankuBaThes oT ConHIA, a MPOTOHB! U AApa
reaus — NpUTAruBathes Kk HeMy. [Ipu a,<0 Oymer Ha-

6monatbes obpaTHas kapTuHa. Takum obpasom, 8 MOB
BO3HHMKAET MEXaHM3M pa3JieNIeHus 3apsa/IoB.

Tabnuua

AHOMarnbHOE YCKOpPEeHWe KOCMUYECKNX annapaTos Mo AaHHbIM 13 [1]

} Paccrosnue no T o —— Bepxuuit npenen
Kocmuueckuit ConHLIa Ha aHAH- HaNpAXXKEHHOCTHU
. Bpewms nposieta | yckopeHue aj, IvduKaLuu
anmapar 3UpyeMoil Tpaek- 10719 /2 I INMEKTPUUECKOTO
TOpUH, a.€. Yy i nons E;, B/m
; 3 sHBaph 1987 — 8.09+£0.20 1.8-10% 4.9 -10
Pianeer 10 44—-a0 wios 1995 8.85:0.03 1.9 107 5.1-10°
Pioneer 11 o 30 10 1.10.1990 8.56+0.15 1-10° 8.3 -10°
5.4 — 1.3, nonepex | ¢espans 1992 — 3 4
Ulysses SP—— dberpans 1995 1243 1.2-10 1.1-10
Galileo 1-54 8.1.94 -6.9.94 8+3 9.10" 1-10*
. Op6ura 3emnu u s 3
Viking Mapca <0.1 <6-10 <2-10

Ha rpanuie cnos MB® B pesynbTaTe 3meKTpOrpa-
BUTALIMOHHON TMOJIAPU3ALMU MOABUTCS CJIOH C MOBBHI-
IIEHHOH KOHUEHTpauuen cBsisanHoro ¢ M®B 3apsna.
Kak usBectHo, div D =p=0 (6e3 yuera 1urasmsi), Kpome
T010, D=5E+Prg, nosToMy 06beMHas TUIOTHOCTL CBS-
3aHHoro 3apsaaa M®B onpenensgerca dopMmynoi

P, =divPy, =-divg E, =-grad a,_x

1+ aj (10)
XmﬂoEoc ~—grad a, xn,E,; .

B nnasme 3Tu CBA3aHHBIE 3apsfbl IOJIKHBI
YPaBHOBECHTBCS 3a CHET MOBBIIICHHOHN TUIOTHOCTH Yac-
THLL NPOTHBOIOJIOKHOTO 3apsia: MMEKTPOHOB mpu a,>0
1 MpoTOHOB npy a,<0 Ha OmwxHe#d k CoNHIY IrpaHuLe
cnos. B pesynbraTte gomkHa BO3HMKHYTH 06jacTh mMo-
BBILUCHHOW IJIOTHOCTH 3apsAaa Ha rpaHuue cios M®OB :
P = —Pes

Hannune Taxkmx obnacteil cBA3bIBaHMS 3apsja
ABJIAETCA BO3MOXHBIM CIIOCOOOM IMPOBEPKM HAIlEH rit-
notesbl. Cyas mo AaHHBIM TaGIuUIpl, TaKue TPaHUIbI
JOJKHEl HAXONUTCH B OKpecTHOCTH opbuthl HOmmTepa,
npuaeM grad a, =10°/(6:10"" m) = 2:10™ M. Ouenka
TUIOTHOCTH CBA3aHHOTO 3apsja MpH r=5.4 a.e. U TaKOM
3HAYEHWH TpadueHTa cTerneHM Momudukaumym grad a,
[aeT BEJINYUHY pmle'ZO Ki/m®, uro COOTBETCTBYET H3-
6bITOUHOM KOHLEHTPALMHU YACTUIL OJHOTO 3HaKa MOps/i-
ka 0.1 m”. Tlpu KOHIEHTPALMH [11a3Mbl B OKPECTHOCTH
IOnurepa nopsaaka 10* M~, 3T0 cocTaBiseT KoM npo-
LEHTA, YTO NOBOJILHO 3aMETHO.

EcTecTBeHHO, 4TO CMELIEHNE 3aps 0B IU1a3MBI JOJIKHO
NpHUBECTH K 3KpanupoBanmio nois E;. Ilo-sunumomy,
3TOMY CMEILEHHUIO JOJDKEH MPEMATCTBOBATL CONHEYHbIH
BETEP, ABUTAIOLIUHCH CO CKOPOCTHIO COTEH KIIOMETPOB
B CEKYHJY, TaK YTO MOJIHAsi KOMIEHCALNsA He JOCTUTaeT-
cA.

3aMeTUM, UYTO PaBHOBECHE MEXIY CBA3aHHBIMM 3a-
psanamy M®B M yacTHLIaMM IUIa3Mbl JOCTXKMMO JIMIIb
B CIIy4ae HEM3MEHHOCTH COJHEYHOTO BETpa, FpaBUTALH-

OHHOIO MOJifA, W CTENEHH MOAUGUKALUU BaKyyMa a.
Tlpu u3MeHeHuy MOOOr0 U3 ITEPEUHCIIEHHBIX TapaMeT-
poB B o6nact BHyTp M®DB BO3HWKAET 3eKTPHUECKOE
nojie. TakuMm 0Opa3oM, HalW4yue B KOCMHYECKOM MPO-
ctpancTee M®B  [0NKHO TOpOSBAATBCA B CHiibHBIX
JNIEKTPUYECKHX SBJICHUAX, COMPOBOXKIAIOIMX JIFOGbIE
Bapualld¥ YINOMSAHYTBIX NapaMeTpoB, MCTOYHMKOM u3-
MEHEHHUH COJIHEYHOrO BETpa MpPH ITOM SBISETCA COJ-
HEYHas aKTUBHOCTh, TIPaBUTALMOHHBIC BO3MYIlIEHMS
CBsA3aHBI C mposieToM 4depe3 cinoil M®B koMer u acte-
POMJIOB, TIPHYUHBI K€ W3MEHEHHUs CTereHH Moauduka-
LM BaKyyMa OCTaroTCs IOKa 3araakoi.

3akmoveHue

[TongpuzanMoHHas MOJENb HEOTHOPOAHOTO (HU3H-
YeCKOro BaKyyMa MNO3BOJISIET MOHATb MEXaHU3M aHo-
MallbHOTO YCKOPEHHS aBTOMAaTHYECKUX MEXTUIaHETHBIX
CTAHLMH U B TO XK€ BPEMsl NIPEICKA3bIBAET CYIECTBOBA-
HHE 3JIEKTPUYECKOro noas 3a opburoit Mapca. Cornac-
HO MOJENH, IOIOIHHUTEIBHOE AHOMAbHOE YCKOpEHHUE
HampaeJeHO B cTOpoHy CoJHLA, a 3JEKTpUUYecKoe rosie
MOJXET ObITh HalpaBleHO Kak B cTOpoHy COJIHUA, TaK U
B NPOTHBOINOJIOKHOM HanpasineHHd. Takum oOpasom, B
ConHeyHOW cHCTEME B paiioHe MUIAHET-TUTAHTOB M, BO3-
MOJKHO, Jafie€ MOIYT CYLUEeCTBOBaTb €CTECTBEHHbBIE JIH-
HelHbIE YCKOPHMTENH KaK 3JIEKTPOHOB, TaK ¥ NPOTOHOB H
HOHOB. BO3MOXHO, UTO UIMEHHO B CBA3U C 3TUMH YCKO-
pHUTENAMM Mbl HaliieM OTBET Ha Bonpoc: «OTKyIa uayT
K HaM MOIIHBIE 3HEPTETUYECKUE TIOTOKH KOCMUYECKOTO
u3NydeHusA? 3TU IMy4Kd 4acTHL 6oMOapaupyoT 3emitio
3 KocMoca. Mx 3HEpPruu CIMIIKOM BBICOKH IS HUX,
4yTOOBl OHM HCXOJAMJIM OT OYeHb YHaJieHHbIX WUCTOYHM-
KOB, [T03TOMY OHH JOJIKHBI HCXOAUTb OTKYAa-TO NMoGiu-
30CTH, HENOCPEACTBEHHO B Hawel [Namakruke. Ho act-
pO(U3MKH MOHATHSA HE MMEIOT, YTO B HAIMX OKPECTHO-
CTAX MOXET CITy>KUTh HCTOYHUKOM KOCMHYECKOTO M3JTy-
yeausny [7].

Bosuukaer ¥ apyroi Bompoc: «ACTPOHOMBI MOTeE-
P U3 BUIY YK€ THICTYH KOMET M HE MOTYT OOBACHUTD
MpU4UHy ux ucdesHoBeHus» [8]. KocMmuueckue tena B
JNEKTPUYECKOM TIONE, OYEBUIHO, CTAHOBATCS JJIEK-
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TpUYECKHMMH AunoyaMH. [103ToMy MexXy HMMH NOJIK-
HBl Je#CTBOBAaTE HE TOJIbKO IPaBUTALHOHHBIE CHIIBI,
00paTHO NpONOpLHOHATbHBIE KBaApaTy PacCTOAHHMSA, HO
M 3JEKTPUUYECKHE CUIbl, 00pPaTHO NMPONOPLHOHATbHBIE
ky6y paccrosHus. Takum o6pazoM, Ha KOMEThl MOTYT
JIeCTBOBATh CHJIbI, KOTOPbIE HE YYUTBIBAIOTCA B COBpE-
MEHHBIX pacueTax JIBWKEHHs KocMuueckux ten B Con-
HEYHOMW CUCTEME.
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IInasma mwapoBoi MoJIHUM.
Sphere Lighting.

E.H. Kyaukos.

Kax BunHO U3 npencTaBaeHHOM paboThl, MbICIEHHOE
MOJIEIMPOBAHHE MO3BOJIMIIO ABTOPY MOCTPOMTH MOJENb
I1a3Mbl IIAPOBOY MOJIHMM U C €€ NOMOIIbI0 00bACHUTD
camble 3K30THYHBIE NposABieHUA mazMouaa IM. Tlo-
HATA (U3MKO-XUMHYECKas CYIIHOCTh HEPaBHOBECHOU
nnasmel LI, cocTosmieif TOMBKO W3 MHOTOKPAaTHBIX
HMOHOB W COBEPLICHHO JIMUIEHHOH CBOGOMIHBIX 3/1EKTPO-
HOB. JlnurtenbHoe cylecTBoBaHue mnazmbl LLIM o6y-
CIIOBJIEHO OTCYTCTBHEM B HEH CBOOOIHBIX DJIEKTPOHOB M
NMHI000pa3sHON XapaKTEPHCTHKON TEMIOEMKOCTH y BO3-
OyXIEHHBIX Afep MONEeKYJ. DTH NPH3HAKK NPVHUMIIA-
albHO OTIMYAIOT HEPAaBHOBECHYIO miasmy LLIM. Mo-
[e/1b NI03BONIWNIA Pa3paboTaTh METOJ OLEHKH BETHYNHBI
3armaceHHoi sHepruu ruiazMonaoM LM B 3aBucumMocTH
OT €ro JMameTpa M 1BeTa, TOYHEee, OT KPaTHOCTH WOHHU-
3aiMu. Ha MBOroumncIeHHBIX npuMepax rnoxkasaHa uene-
Basg (ynkuus rwasmounna IIIM - mouck W moryomeHue
cBOOOIHBIX NEKTPOHOB AJIsi PEKOMOHMHALIMA HOHOB.

Beicokas KpaTHOCTh MOHM3AIMH TIPUAAET CBOHCTBO
Adyanu3Ma yactuuam riasmel 1M, 4to B cBoro ovepens
00ycnaBanMBaeT X CMOCOGHOCTH MPOXOMUTH Yepe3 JK-
paHbl, a Takke NapyCHyr0 "Mpo3padHOCTh" IUIa3Mouja
LIIM npu ABH)XEHMH Ha M0G0 CKOPOCTH uepe3 BO3MYX.
CymiecTBOBaHHE MOBEPXHOCTHOTO HATSKEHUS Y MHOTO-
KpaTHeIX HOHOB obecneuuBaer mazMouny LIIM Hyse-
BOE BSI3KOE TpeHHe O BO3AyX. [Inasma IIIM pa3meiBaeT
yIapHyio BOJHy. Bce Tpw mnepeducieHHsle CBOWCTBa
00€CnevnBaloT HyJeBOE a3pOIMHAMHYIECKOE COIPOTHB-
JieHHe ToJjieTy camoro rasmounga 1M, a okasaBmuch
Ha HOCY CKOPOCTHOIO TPAHCIIOPTHOTO CpEJCTBa, Ha-
TIPUMEpP CaMoJieTa, Pe3KO CHUXKATh €To JI060BOE compo-
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TuBseHue. Onmcan npouecc poxaenus 1M u3 crBona
JuHerHoH Monnuy, Tlpennoskena runoresa pekoMOuHa-
LIMOHHOM HOHHU3all{y, MOBBIIAKOIIEH KPATHOCTb MOHH-
3alMH Y OJJHOM YacCTH MOHOB IUTa3MBbl 33 CUET B3PbIBHOM
pPEKOMOMHALMY [OPYrof 4acTH HOHOB, C TOSBICHHEM
SAPKO CBETALUETOCH OMOJOAMBILIErocs iasMounga LIIM.
nubo ¢ mpeBpaueHueM ruazmonsa LIIM B HeBUIOHMMbIi
danTom L1IM ¢ nepemereHueM ero, ubo N0 NPOBOAAM,
C BBIXOJOM M3 NPOBOJKH B TOUKE KOPOTKOTO 3aMbIKaHUA
WK U3 OPYTHX TOKOIIPUEMHHKOB, JIMOO C TelenopTaly-
eit 6e3 MPOBOMOB C BBIXOAOM M3 METAUTHIECKHX Mpel-
METOB (IBO3/s, KpIOKa, JIBEPHOM pyvku, kpaHa Garapeu
OTOIUIEHHSA, KJIEMMbI aKKYMYJISITOpa U T. 1.) ¥ BU3yallu-
3anuel. TlokasaHa BO3MOXHOCTB 3amuThl oT LM ¢ mo-
MOILIBHO 1a3epa Ha CBOOOIHBIX 3JIEKTPOHAX.

Xots OpeJIOKEHHass KOHUEMIMA MO3BOJIET o6bsC-
HATb BCe HaOnIoOAaBlIMecs NPOABIECHUA [UIa3MOMAA
IIM, onHako s HE NMUTAK WIMO3MH, YTO OHA cpa3zy Oy-
JIET BCEMH NPUHATA. Takoro ¢ HOBBIM 3HAaHMEM MPAKTH-
4eckH He OblBaeT. II03TOMY 5 He HaBA3bIBAIO €€, & TOJb-
KO 3HaKoMJIO ¢ Hel. Kaxxaplif BoneH b0 MpHHATSH ee,
ybenuBIIKCh, YTO OHa JEHCTBUTENLHO BCE OOBACHSAET,
160 OTAaTh TpEeAroYTeHHEe APYroi KOHUETHH, eCiH
TaKoBas JIy4lIe W NPOLIE PacKpPbIBAaET BCE MPOSBJIECHMS
mnasmonaa LLIM.

51 Hazeroch, YTO MPOCTOTA NPEMUIOKEHHBIX TUIIOTE3
MIO3BOJIMT HOBOMY 3HAHMIO CTaTb JOCTYMHBIM JUIS BCEX
KEeNAOMMX €ro MOHATh. HeT COMHEHHA, YTO HepaBHO-
BECHAs [1a3Ma CO BPEMEHEM CTaHET TaKoH Ke yrpas-
NAeMO¥M M TOCTYNHOH, KaK U OCBOEHHAs Ye/IOBEYECTBOM
PaBHOBECHas ILI1a3Ma.
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