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CJIOBO O HEBECHLBIX KOPAFBJIAX I'maBa 4. [IBMrarejiM 3KpaHHPYIOLIHE IpaBUTAlIUI0 U OP.
CKAYATH KHUTY

4.3. 00 3KpaHUPOBAHUM I'PaBUTAIIHH.

"Ts12icecmob 3aK/ar0uaemcsi He 8 YeM UHOM,KdK 86 momM, 4mo 3eMHble meaad
moKaromcs K uenmpy 3emiu moHKol mamepuet".
P.[Iexkapm.

Bcrynnenue.

Bo3MoKeH 11 BEIXO[l B KOCMOC Ha CKOPOCTSX, C KOTOPLIMH JIETA0T caMoneTh? [Ia ObIsT OBl BO3MOXKEH,
ecnu 6vI aTMOCchepa 3eMIu HaXxoguiach U B KocMoce Toxke. Torga 6u1 camoneTs 6e3 Tpyga HaXxoguiu "omopy" B
aTMocdepe U BEIXOOUIN CBOOOOHO B OTKPHITHIHA KocMoc. Kak KpacuBo 06 3ToM cKa3ai korma-To I1. H. HecTepos
'B BO3[yXe OJIsi caMOI€Ta BcooAy omopa'. K coxkaneHuio, eIMHCTBEHHAs Cpefa, yXOOsaIas OT 3eMJIM 3a HIPEeeTbl
aTMOCGEpPH B OTKPBITHIH KOCMOC 9TO MarHUTHOE Iojie 3eMiu. M B IPUHIIUIIE, €CTK OBl CAaMOJIETHI IIPHU CBOEM
1oJieTe MOTJIM "onupaThCcs" Ha MarHUTHOe noJjie 3eMnu. To 3aja¥a BEIX0Zla B KOCMOC Ha JO3BYKOBBIX UJIM [IaxKe
CBEPX3BYKOBBIX CKOPOCTSX Oblyia OBl pellleHa IPY ITOMOIIY OOBIYHBIX MAJIOMOIIIHEIX PEeaKTUBHBIX ABUraTtemnen [1].
B ToM 4mcine u masepHO-IIa3MeHHBX, HamogoOuu "JlanT-KpadT" . ETo TeXHUYeCKue XxapakKTePUCTUKHU
OKa3aJIuCh Ha YPOBHE PeaKTUBHOTO aBurarens 1942 ropga - Ha4ajabHOU IOPH peakKTUBHOM aBuanuu [29]. Ho Tak
71 06s13aTeIbHO "onupaThCsa" Ha MarHUTHOE mojie? Bo3MoXKHO, eCTh U gpyras onopa. M aTa crtaThes, COOCTBEHHO
TOBOPS, O "TpaBUTAlIMOHHBIX KPBUIbAX" UMM "IpaBUTAIlMOHHOU TATe". Vinu ke "3KpaHWPOBaHUU IpaBUTaAIIUU"
€CJTH XOTHUTE. [ UTIOTETUUECKOM SIBJIEHWH, KOTOPHIM TOXKE MOXKET OBITh UCIIOJIb30BAaHO B KA4eCTBE "KPHIJILEB" IS
alnmnapaToB CIIOCOOHBIX BHIXOAUT B KOCMOC Ha CAaMOJIETHBIX CKOPOCTsIiX. M He TOMBKO [JIs BEIXOOA B OTKPBITHIH
KOCMOC, a ¥ BO3MOXKHO [JIsT IBUKEHUS B IIPOCTPAHCTBE CO CKOPOCTSIMU OIU3KUMHU K CKOPOCTH CBeTa, a
BO3MOXKHO Jazke 1 OoJIbIIe.

O npo6Gi1eMax JTeBHTAIlHH.

OcobeHHOCTH WiIu TPOOIEeMBl, BO3HUKAIOIINE ITPYU KOHCTPYUPOBAHUY JIETATEILHEIX allllapaToB Ha JII000H
TsIT€ U3BECTHHI AaBHO 9TO:
-Manas unu HegocTaToYHad NOObeMHAas CHUla WUIIN TATa.

-BonbItiol cTapTOBLIY BEC allapara.
9Tu nBe MPoO6IEeMBl IPUXOAUTHCS PEIlaTh KOHCTPYKTOPaAM JTIO0OBIX JIETaTEIbHBIX alllapaToB TsIXKeJlee

Bo3ayxa. IIpuuem KirtoueBas mpobiieMa 3To "GOJIBIOM Bec" JieTaTeIbHLIX alllapaToB BCeX 663 UCKII0YEeHUS
TUMOB. IToaTOMY peuB mpobieMy GOJIBIIIOr0 Beca, Ml OTKPOEM HOPOTY B KOCMOC almapaTaM Jaxe C
MaJIOMOIITHEIMU CHUJIOBBIMU YCTAHOBKaMHU. [IpyTMMH CJIOBAMH, YCTPAHUB IPOGJIEMY BCEX JIETATEJIbHBIX QIlllapaToB
"BonpIoi Bec". "YouB" Bec nob6oro anmnapara Mbl 6e3 Tpyza BEIBEIEM €TI0 B KOCMOC JII000M amnmnapaT Ipu
TIOMOIIIM [axkKe MU3EPHOU TATe.



O HeBECOMOCTH.

KoneuHo, uutaTenb MOXKET MHe BO3Pa3UTh, YTO 3TO He BO3MOKHO. COCTOSHUE HYJIeBOI'O Beca He
BO3MOZKHO. M ommbeTcsi, COCTOssHUE "HYJIb-Beca " 9TO HEBECOMOCTH U 9TO COCTOSTHHE XOPOIIIO U3BECTHO HayKe.
JI1060€e Tesio MOXKeT IIpuU COOIONEeHUN OlIpeielIeHHbIX yCIOBUM IpebrBaTh B COCTOSTHUY HEBECOMOCTH, faxXKe B
mpefeiax TPaBUTAlMOHHOTO oJs 3emyu. O6patute ocoboe BHUMaHue 3T0 GakT: "JIroboe mes10 modcem
00.1a0amb Hy/1e8biM 8ecom Oddice 8 npede1dx 2pd8umMAuUOHHO20 noasa 3emau". [la AT 3TOTO TeJO AONKHO B
€CTeCTBEHHBIX YCIIOBUSAX IIPOCTO ITafiaTh C BEICOTHL. M IIpU nafgeHuu Teso TepseT Bec. [I0JTHOCTRIO.

OTcioga BEIBOf, 1000 anmapaT IyCTh HA PEaKTUBHOM MJIM K€ MAarHUTHOM TSre MOXKET MPeObBaTh B COCTOSHUYU
HYJIEBOTO Beca MK HeBecoMocTHu. Hamra 3afaya cHenaTh 3TO COCTOSIHHE 10 BO3MOXKHOCTH HENIPEPHIBHEIM,
TIOCTOSSHHBIM U He IIPUBSI3aHHBIM K CBOOOIHOMY ITafeHNIO B I'PaBUTAIMOHHOM I10Jie 3eMyu. BO3MOXKHO N 3T0?
TouHO MBI 3HaeM, UTO 3TO COCTOSIHME HEeBEeCOMOCTHU B IIPUPOIe IIPUBSI3aHO K aAeHu0. Ho cyllecTByioT 11
Ipyrye yCJIOBUS BO3SHUKHOBEHUS HeBeCOMOCTU 6e3 IPUBA3KU K cBOOOOHOMY nafmeHuio?! [Iymato, uto ga. Ho gnsa
TOTrO, 4TO OB HOHATH 3TO HYKHO pa300paThCs B IPUYNHAX HEBECOMOCTH.

O npuYMHAX HEBECOMOCTH.

Bce, 4T0 y Hac eCcTb OOBEKTUBHO, 3TO ONLIT, KOTOPHIM IIPOBOAUI KaXKIBIM B CBOEH KU3HU. ITO KaMEeHb UJIU
Ipyroy IIpenMeT, afalolluil ¢ BEICOTHL. [lymMalo MHOTHE, YaCTO 3ayMbIBalIuCh, II0UeMy KaMeHb ItafaeT? Bens
HUKAKOTO0 MOTOPYHMKA PEaKTUBHOT'O MJIM TaM IIPOIEJUIEPHOTO0 Y KaMHs HeT. M, TeM He MeHee, KaMeHb IBUTAETCS.
U 3T0 ONMHOCTHIO OeC PeakKTUBHOE OBUXKeHUe. [IBUXKeHNUe B paMKaX COBPEMEHHOU (PU3UKU IPAKTUYECKU
HEBO3MOKHOE €CJIX MEI TOBOPKUM O CBOOOOHOM OT JIIOOBIX Cpel B TOM YHCJIe U II0JIeM IPOCTPAHCTBE. AIPHUODPH,
€CJIY TeJIO [IBUTaeTCsl B HEKOM aOCOIIOTHO ITyCTOM IIPOCTPAHCTBE TO 3TO TEJIO JOJIKHO YTO-TO TOJIKATh.

B cnydae ¢ napamomuM KaMHeM. HaM OHATHO, YTO €CNU ABUTATENIS HEeT, TO 3HaYUT UTO - TO KaMeHb TOJIKaeT B
Hu3. EcTh HeKas cpefa B HallleM Cilydae I'PaBUTAIMOHHOE II0JIe, C KOTOPOM 5TOT KaMeHb B3aUMOMeiCTByeT.
Hekuii Hucxopamuy noTok (O Teopuu UCKPUBJIEHHOTO IIPOCTPAHCTBa BPEMEHU U ee HeJloueTax YyTh HUXKe aBT.).
BoT Kak 0 MexaHu3Me oO0pa3oBaHus rpaButanuu nucan P.[lekapra "TsaXKecTh 3aKI049aeTCs He B YeM UHOM, KakK
B TOM, 4YTO 3€MHBIE TeJjla TOJIKAIOTCS K IIeHTPY 3eMId TOHKOU MaTepuel'[12]. O ToMm, ke 4To "TonKaeT" 3Ty
TOHKYIO MaTepHIo K IIeHTPY 3eMJIU IIONUTEeT Peub HUXKe.

TTaparouprit
KaMeHb p——n,
0
KT

HrTak, KaMeHb HaXOOUTCS B HEKOM HUCXO[sAIIeM IoToKe. KoTopEIi u yBiekaeT ero. [Ipu 9ToM CKOPOCTh
€ero OBUXKEeHUS paBHa CKOPOCTHU IIOTOKA, TO €CTh KaMeHb IPU NaJeHUU HEOOBHUKEH OTHOCUTEJILHO
TIPOHU3BIBAIOILETO €TI0 HUCXOIAIIEro II0TOKa I'PaBUTALIMOHHOIO 10Jid. Kak TOMbKO KaMeHb KOCHeTCsT 3eMiu. Bce
OH OCTAHOBUTCS, @ HUCXOMSIIIHNY ITOTOK HAaYHET IIPOTEeKaTh CKBO3b HETO, IPUOABJIMBAS K IIOBEPXHOCTH 3€MIIH.
Tak nosBnsgeTcs Bec. iTak, OTCYTCTBHE Beca 3TO eCTECTBEHHOE COCTOsIHUE J1I00oro tena. Y Bce, 94To HAmo, 4TO
OBl BEPHYTH 3TO TEJIO B 9TO ECTECTBEHHOE COCTOSTHUE 3TO HAJl0 3aCTAaBUTh IMOTOK HE ITPOHUKATH BO BHYTPh TEJIa.
Torma Bce, YTO PAcCIIONOKEHO B ITOJIOCTH JaHHOTO Tena, OyAeT, HaXOOUTCS B COCTOSTHUYM HEBECOMOCTH. [la Tejo
OymeT, MOKOUTCS Ha MOBEPXHOCTH 3eM/IH. TaK KaK HUCXOMSIIHe IMTOTOKH OyIeT KOHTAKTUPOBATh C ITOBEPXHOCTHIO
maHHOTO Tena. Ho He Gojiee, Bce BHYTPEHHOCTY HUKAK He OyOyT pearupoBaTh C BHEIIHUM IIOTOKOM U BEC Tejia
ecnu u Oymet, To OymeT 00yCIIOBJIEH JIUIIb OTHOCUTEIFHO HE3HAYUTEIBHBIM KPAeBEIM ITIOBEPXHOCTHEIM
B3aMMOIENCTBHUEM C BHEIITHUM HUCXOISIINM ITOTOKOM. MITak, MBI MPUIIIIHA K UOEW O BO3MOXKHOCTH CO3OaHUS
"mHynb-Beca". ITyTeM sKpaHUpPOBaHUS TeJa OT BHEITHUX HUCXOOSAIINX I'PaBUTAIlMOHHEIX TOTOKOB. Ho celiuac gns
6oree TIIyOMHHOTO ITOHUMAHUS BOIIPOCAa, HEMHOXKKO, O HBIHE OUYEHb CUJILHO "MOOHOM" TEOPUU I'PABUTALIUU



npodeccopa B.A.ALITOKOBCKOTO.
O Teopuu rpaBuTanuu B.A All0OKOBCKOrO.

Ceiiyac cpenu NOKJIOHHUKOB "adwupa" 04eHs MmomyssipHa Teopus rpasutanuu B.A.AmokoBckoro. KoTopsi
TaKKe CUHUTAET, YTO 3(UP ABUIKETCS K LEHTPY 3EMJIM U BHI3BIBAET I'PABUTAIINIO. B 3TO HET HUYETrO HOBOTO CO
BpeMeH P.[lekapra. 3aciyra xe B.A.AI[JOKOBCKOT0O B TOM, UTO OH HaBEPHOE MIEPBHIM KTO IOMILITAICS OOBSICHUTH
nouyeMy 3Ta HaWTOHYalIIas MaTepus Ui apup, ycTpeMisieTcs K IeHTpy 3eMiu. [1o KpaliHell Mepe aApyrue
HOJ:[06HI:Ie IIOIIBITKHW MHE He M3BECTHHI. ECTeCTBeHHO, pa3 3Ta MaTepusd OBUT'asiCh K LIEHTPY 3eMiu caMa
BBI3BIBAET CHJIy I'paBUTALMU. TO eCTECTBEHHO UTO caM cebs a¢up yBIEeKaTh K LEHTPY 3eMIu He MOXKeT. Idup K
LEeHTPY 3eMJIM IOJIKHa yBJIeKaThb HeKas Opyras cuia. Tak nmpodeccop AUOKOBCKUYN IIPENIIOIOXKUI, 4TO 3GUp B
npepernax 3eMJIM UMEET MHYIO TeEMIIEPATYPY, YeM BHe 3emiu. Mmu ke BHyTpH 3eMIu 3TOT 3GUDP ropadunuid, a
3HAYUT Pa3psiKEHHBIN. A BHE XOJIONHLIN 1 60Jiee IIOTHBIN. Y momy4YaeTcst 9YTO XOMOMHBIN U IJIOTHBEIN 3GUpP
TedeT Ty[da I'fe IJIOTHOCThL 3(pUpa U ero TeMieparypa HUXKe.

ITpssMO CKaxXy, YTO ABUKEHUE XOJIOOHBIX U IJIOTHBIX Ta30B, B 00/1aCTH C MOHUXKEHHLIM IaBJIEHHEM T'Ie ra3
6oytee HarpeT, ToXe 00ecrieynBaeTCsI TPEeTheW CUJION UK CHUJION rpaBuTanuu. 1o Bepcuu mpodeccopa
"TenoBele" IepeMelreHns 3dupa BLI3BIBAIOT I'PABUTALINIO, XOTS 3TO XKe CUJIa KOTOPYIO OHU ITPU3BaHbI BEI3HIBATh
¥ OOJIXKHA yBJIEKaTh caM 3dup K 1eHTPpy 3emnu. TakuMm o6pa3om a¢up 1mo Bepcun mpodeccopa ALIOKOBCKOTO 3TO
6apoH MioHXTay3eH, KOTOPHIN caM ce0si BRITSTUBaeT U3 00I0Ta 3a BOJIOCH. W IIpu 3TOM eIre TAHET 3a CO00M U
nomrans. To eCTh BCce CONMYTCTBYIOMMeE I'PyOLle BelllecTBa U Tena. OTciofa YKuTaTeNlb JOIKeH IIOHUMAaTh 1a
npodeccop AUIOKOBCKUU HCKal CUIYy TIHYIYI0 9GUp K IeHTPY 3eMJIX HO €€ YBH He HallleJl.

ITosToMy HUXKe NIPEIoKy BaM ApyTryio BepCUIO TOTO, KaK BO3HUKAET CUJjla TSIHyIIas 3up K LeHTPY
3emnu. Y mOMOKET HaM MOHSTH IPUPOAY 3Ty CUJIBL. [IPYyroi O4eHb U3BECTHHIN yUeHHN Anp0epT DUHITEHH. Kak
9TO HU CTPAHHO 4YeJIoBeK haKTUYeCKM U3THABIINY KOHIENHIo 3¢upa 13 Hayku. [loka ke IIPOJOIKUM IIPO
TPaBUTALIMOHHBIN ITIOTOK".

O "rpaBHTAIITMOHHOM Tsire".

MOozKHO IIPEeOIloyIOZKHUTh, 4TO B3aHMOﬂeﬁCTBHe HUCXOOAIIEero rpaBUTAllMOHHOI'O ITOTOKaA, C BEIIeCTBOM
06ycnoBieHo TeM. YTO HA HEKOM HAHO YPOBHE. M BeIIeCTBO, ¥ TPABUTALIMOHHBINA IIOTOK COCTOSIT U3 OTHOM
nepBUYHOU MaTepuu. OTCIOOa UX B3aUMOOEHWCTBYE BO3MOXKHO JIUIIb B TOM, ClIy4dae, €CIIU IPOTOHEL 3JIEKTPOHHL U
HEUTPOHBI U3 KOTOPHIX COCTOSIT BCE BEIIECTBA "CAelaHbl" U3 TOTO XKe TecCTa, YTO U "TpaBUTAIlMOHHBIM MOTOK". TO
€CTb IEPBUYHHINA CyOCTPAT U y "IPAaBUTAIIMOHHOTO IIOJISA" U Y 9JIEMEHTAPHBIX YaCTHUIl OMUH U TOT 2Ke. ITY MBIC/Ib
BeICKa3wIBal elrle Aprosckuil U. O. [12].KoTopsiii paccmaTpuBal 3¢GUp U 3eMHOE BeIeCTBO B KaYeCTBe
CYILIHOCTEeM OHOM U To¥ xKe mpupomsl [11]. TakuM o6pa3oM, Hao BBECTU TaKOe MOHSITHE KakK "MepBUYHAS
npamaTtepus”. U oHa cmoco0Ha MPUHUMATEL pa3nuyHble HopMel. B HameM ciydae ogHa Gopma 910 "HUCXOOAIMIUN
TPaBUTALMOHHEBIN OTOK", BTOpas HopmMa, 3TO 3JIeMEeHTapHEIE YaCTUIIE, KOTOPEIE Ha IITyOMHHOM YPOBHE €CTh
cTtabunpHBIe BuXpeBbie o6pa3oBanus [13][10], cocTosiime U3 Tou xKe IIpaMaTepH, YTO U "TPaBUTALMOHHBIN
HUCXOOSAIINY MOTOK" UM TPaBUTALIMOHHOE TI0JIE.

OTcioa CTAaHOBUTCS ITOHSATHA U MPUUYMHA BCeX HeyOad 9KpaHUPOBAHUS 3TOTO0 ITOTOKa. Eciu u cyliecTByeT
BO3MOZKHOCTbL 3KPaHMPOBAHUS HUCXOISAIIUX I'PAaBUTAIIMOHHEIX IIOTOKOB, TO TOJILKO ITPU ITOMOIIU CTyCTKa
CBOOOOHBIX BJIEMEHTAPHBIX YacCTHIl. TeJio MOIKHO TU00 COCTOSITh U3 CTYCTKA, HAIlpUMep 3J1eKTPOHOB 160 OBITH
TIOKPHITO "KOPOYKOH" U3 3JIEMEHTaPHBIX YacTHUll. I1pu onpeneieHHON I'yCTOTE IIJIOTHOCTH M CTaOUIBHOCTH
KapKaca yOepKUBalollero UX BMeCcTe, OTH "BUXPHU" M3 IpaMaTepy UK S1eMeHTapHble YacTullel. CTaHyT
HEIPEOIOINMEIM IPENATCTBUEM OJIT HUCXOOAMIEeT0 TPaBUTAIMOHHOTO IIOTOKA, COCTOSIEr0 U3 TOU Ke
"mpamaTtepun". be3 atoro ci1os mo60e BelleCcTBO 3TO "APYLINAK', B KOTOPEIE BTEKAET U BEITEKAET "HUCXOASAIIUAN
TpaBUTAlMOHHBIN" TOTOK.

Bo3MoO2KeH JIH 3KpaH?

Koneuno ynTaTenb BIpase 3amaTh Bonpoc "[loueMy UMEHHO 371eMeHTapHble YaCTUIEL 1 UMEHHO
9neKTpoH?" OO0BscHAI0 nouyeMy. B kauxkKke: Mocrananenko B. M., Cokomnos Y. FO. "O cunax Kazumupa Mexny
TenmaMmu crnoxkHoM dopmer// Jokn. AH CCCP, 1. 298, ? 5, 1988. c. 1380-1383.[11] MoXHO Hal'ThH WHTEPECHLIH
¢akT oka3bIBAaETCS 3JIEKTPOH B3aUMOJIEMCTBYET C BAKYYMOM 3TO IIPOSIBIIAETCS B 3(pdeKTe APOKaAHMUS 3JIEKTPOHA,
pearupymoiero Ha KojnebaHUsI 3TOH MaTepUaTbHOU cpenrl (BaKyyMa aBT.). IMEHHO TakK CYMTAIOT aBTOPHL. Ho s
JKe CUHMTAal0, YTO 3JIeKTPOH KoyebieTcss pearupys Ha BoJHeHUs a¢upa. Kak IUCT Ha IepeBe pearupyeT Ha Agaxe
HEe3HAYUTEe/IbHEIE IYHOBEHUS BeTPa. A 9TO 3HAYUT, YTO IJIEKTPOH 3TO IPENATCTBHE Ha IyTU adupa u OH Oymyuu
MPEnsITCTBUEM MOXKET U AOJIKEH OTpakaTh U 00jiee CUIIbHEIE CTPYyH 3dupa, TakKKue KaK rPaBUTALIMOHHEIE.

Takzke O TOOTBEPKIOEHUS BO3MOXKHOCTY CYILIECTBOBAHUSI aHTUTPABUTAIIMOHHOTO 9KpaHa IPUBENY
BBICKa3BIBaHUs 60Jiee aBTOPUTETHHIX B o6JiacTu "3dupommuamuku" ceetusn. Hampumep, nmpodeccopa
AmrokoBckoro B.A. "Ha noBepxHOCTH MeTaJJIOB UMeETCS TaK Ha3kliBaeMbIU "ciioit ®epmu", cocToamuii us
97IeKTPOHOB M MPENCTaBIISAIONINM CO00M MPaKTUYECKH HEIIPOHUIIAeMYI0 ITperpany ojisi GOTOHOB, B pe3yjIbTaTe
Yero CBET M OTPazKaeTCs OT IOBEPXHOCTHU MeTaJlljla 10 3aKOHaM ITPOCTOT0 MeXaHu4vecKoro yoapa. Ho 3To xe
O03HAYAaeT, YTO CTPYH 3dupa, obpasyouire GOTOH], HEe MOTYT IPOHUKHYTb CKBO3b METAJIJI: CJIUIIKOM BEJTHKO
CONIPOTUBJIEHNE NTPOX0oXKaeHus . Ho To Ke MOIKHO OTHOCUTHCS M K CTPYySIM 3dupa B cocTaBe adupHoro serpa"[4].
Tak, 94TO uges Toro, YTO SJIEKTPOH MOKET ObITh IPENSITCTBUEM Ha IIYTU 3QUPHBIX IOTOKOB, IIPUHAJIEIKUT BOBCE



He MHe. 51 mums B35 Ha ce0s1 CMesIoCcTh HopaboTaTh, Te uoeu, KOTOphe Hallle/l Y COBPEMEHHEIX CBETUIT
"DdupoguHaMuKu".

Takxke s OOIIYCKalo, 4YTO B Ka4YeCTBE 3KPaHa MO2KHO HCIIOJIb30BaTh U OPYyIrue 3JIEeMEeHTapPHEBIE YaCTUIIBI
KOTOpHIE TOXKE MOXXHO paccMaTpUBaTh KaK HeKHe BUXpeBble 00pa30BaHus B adupe Hampumep poToH [3], Ha
9TO MEHS HaTaJIKMBAIOT CJIOBa Itpodeccopa ALOKOBCKOTro "4To cTpyHu 3dupa, o6pasyromiue ¢doToHsl" [4]. 31O
noaTBepxkaaroT 1 onbITE A.I1. IIleroseBa co cTajJbHBIM IITaPOM MHTEHCUBHO U3JTyYAIOIINM B ITPOCTPAHCTBO
doTons nHpakpacHoro crnekTpa [11]. U maxe ¢oHoHEI [3] udnyuyaemble BUOPUPYIOMUMY cucTeMaMu. OIBITH
IOKTOpa TeXHU4YeCKuX HayK McTucinaBa MupomHukoBa. "becnokoitHas Macca mokos". (TM. 1988.1)[3]

O HIapOBOM MOJIHHH.

EcTecTBeHHO 00BEKTH UMEIOIINe TOTOOHBIM €CTeCTBEHHBIHN IITUT, ITI03BOISIONINN UM ITPeOLIBaTh
TIOCTOSTHHO B COCTOSIHUYM HEBECOMOCTH, €CTh. DTO IIapoBblie MOJTHUH [3]TTONEITKY 06BACHUTD IPUPOAY JIEBUTAIIUHN
1IapPOBHIX MOJIHUYM KOTOpPHIE, II0 CYTH, €CTh IIapoo0pa3Hble KOHOEeHCAaTOPE,, HEN3BeCTHOM HaM KOHCTPYKLIUYU
Ienanuchk gaBHo. Ho mpuemneMoi u 00bSICHAIONEH, TI0YeMy IIIapOBLle MOJIHUY JIEBUTUPYET TaK IPENJIOKEHO U
He ObUT0. TOrma Kak OTBET BecbMa IpPoCT. IIlapoBrle MOJTHUY HENIPO3PAaYHH OJIsT HUCXOMOSIIETO B HU3
TPAaBUTALIMOHHOTO MTOTOKA. M mpeOhIBaIOT MOCTOSIHHO B €CTECTBEHHOM COCTOSIHUU HeBecoMocTu. OTCIofa OHU
MOTYT JIEBUTHPOBATh, OTTANIKMBASCh OT HE3HAYUTEIBHOI 0 3IeKTPUYECKOTO MO 3eMiH, 3a cueT KyJTOHOBCKUX
cun ortankuBanus [3]. Takxke mapoBas MOJTHUS MOXKET ObITh OOBIYHBIM MOHOJIETOM. TaK €€ 3apsg MOHU3APYeT
BO3MOyX BOJINU3U MOJIHUM K CTeKaeT C HOHAMU 110 HallpaB/IeHUIO K 3eMJle, eCTECTBEHHOMY 3a3eMyuTento. Tak
BO3HUKAaET peaKTUBHas MOHHAasA TATa. Y maxe B CUIIy CBOErO HYJIEBOr'O Beca IIapoBasi MOJIHUS MOXKET JIETKO
B3aUMOIENCTBOBATh U C HE3HAUUTEJIbHEIM BETPOM U C BOCXOASAIINMU TEIJIOBBIMU IIOTOKAMU HarpeToro Bo3ayxa.
WTak, mapoBasi MOJIHUS OIIUPAETCS B CBOEM IIOJIETE HA "T'PABUTALMOHHYIO TATY" HUJIHM K€ IIPOCTO IPeOIBAET B
€CTEeCTBEHHOM [JIsI BCEX TeJI COCTOSTHUU HEBECOMOCTH. Ec/iu MBI IpUMeM 3Ty runoTe3y 3a ¢GakT.
[TpuoTKpEIBaETCS TaKKe U CTPYKTypa UIU YCTPOKUCTBO IIIapOBOYM MONMHUU. CUMTAETCs, YTO MIapoBasi MOJIHUS 3TO
TIJIa3MOU[ MJTH TIJIa3MeHHBIN 00BeKT. [0 cux mmop OBIIO 3arajKoi, TO Kak Ijla3Ma COXPaHSIeT CBOIO
1rapoo6pa3Hyio OTHOCUTENBHO CTAOUILHYIO CTPYKTYPY BHE CHJIBHBEIX MarHUTHEIX IToniel. HanpuMep cTaOuibHBIHN
TI71a3MEeHHBIN NIHYD JaBHO IBITAIOTCA co3haTh B MarHuTHoOM mone "TOKOMAKOB" Ho Tam mIa3Ma Kak
cTabuwibHOe 06pa3oBaHUe HE MOXKET CYIIeCTBOBATh U HECKOJBKUX CEKYHI. A B IIaPOBOY MOJIHUY IJIa3Ma
CcTaOWILHO COXPAHsSeT CBOU CTPYKTYPHBIE CBOMICTBA BEChMa IIPOMOJIKUTEIEHOE BpeMs. YeM 3TO MOXKHO
00bsicHuTh? [Ja mapoo6asuyio GopMy MOKHO OOBSICHUTEL TEM 4YTO 3Ta (hopMa BooOlle xapaKTepHa [IJit 00beKTOB
IpPeOBIBAIOIIUX B COCTOSTHUM HEBECOMOCTH. TaK HalpuMep KHUAKOCTh BCerma IpuHuMaeT (GpopMy 1apa B
COCTOSTHUYM HEBECOMOCTH Oy[Ob TO IIPY MafeHUM UJIH K€ Ha OpOUTAIIbHBIX CTaHIIUAX. HO HAlo yYUTHIBATh, YTO
1apoBasi MOJIHUS 110 COBPEMEHHBIM IIPELICTaBIeHUAM 9TO He XKHUIOKOCTh, a IIna3Ma. [1na3ma 3To
KpHUCTaJITM4ecKoe o0pa3oBaHue OHAa UMEET KPUCTAIINYECKYI0 pemeTKy [28]. I pyruMu CJIOBaMH ITapoBast
MOJTHUS KaK ¥ J000e Apyroe IIa3MouaHoe 00pa30oBaHue [OJIKHA UMETh CTaOUIIBHYIO CTPYKTYPY CXOTHYIO C
kpucrtauioM. Ho BoT He3agaya ¢popMy KpucTasiia Ijla3Ma UMeeT TOJILKO B HEBECOMOCTH, YTO yKe [TaBHO
IOKa3aHO 9KCIEePUMEHTAJIbHO B YCJIOBHUSX HEBECOMOCTH Ha opOuTanbHBEIX cTaHIuax [28]. OTcioma ciengyeT, 9TO
IJIS TOTO, YTO OBI IITapoBasi MOJIHUS MOTJIa IPUHUMATh €CTECTBEHHYIO /I Hee KPUCTAJUINYECKYI0 CTPYKTYPY U
mrapoo6pasryio popMy, BHYTPH Hee [I0JIKHa ObIThH 30HA CBOOOAHASA OT I'PaBUTAIMOHHOIO I10JIs1. TO eCTh BHYTPU
IIapoBOM MOJIHUM BO3HUKAET Ha HEKOTOPOE BPeMs I'paBUTAIlMOHHASA aHOMAaINs C HyJeBEIM BecoM. U nya3Ma B
9TUX YCJIOBUSIX 00pEeTaeT OTHOCUTEILHO CTAOUIIbHYIO KPUCTAIINYECKYIO CTPYKTYPY U Itapoobpas3Hyio dopmy
€CTECTBEHHYIO [JI Hee B COCTOSTHUN HEBECOMOCTH.

KoHEeYHO MOXKHO HOTBITAaThCA 0OBSICHUTH CIIOCOOHOCTD K JIEBUTALIMH V IIIaPOBOM MOITHUHM OEHCTBUEM Ha
Hee BHITAJIKMBAIOLIEH CUibl ApxuMena. Ko OBl IITapOBYI0 MOJIHMIO MOXKHO pacCMaTPUBaTh KakK aHaJIOTHUIO
BO3OYIITHOTO Iy3EIPS B BoZe. THlla IIapoBasi MOJIHUS 3TO FOPSAYUN HOHU3UPOBAHHEIM ra3 Majiol NJIOTHOCTH, B
OKpyzKatoieil 60oJiee IMIOTHOM BO3OYyIIHOM cpene. Ho Torma Teopws o TOM, UTO IIapoBasi MOJIHUS 3TO
mi1a3MeHHOe o0pa30oBaHNe HaYyWHAET TPEIaTh o I1BaM. K ToMy ke eCTh HaHHBIM O TOM, YTO BETED HEe
OKa3bIBAET HA IApPOBYIO MOJIHHUIO HUKAKOI'O BIIUSHUS, 00Jiee TOTO OHA MOXKET JieTaTh IpoTuB BeTpa [30].
Croco6HOCTH Ajis mapoo6pa3Horo "ammaparta” jerde Bo3gyxa BecbMa (aHTacTudeckasi. X0OTs KakK pas 9Ta
CIIOCOOHOCTD, IBUTATHCS MPOTUB BeTPa, HATrIIOHO IMOATBEPKIAET, TO, YTO IIIapoBasi MOJIHUS OeUCTBUTEIbHO
MOXKeT OBITh U MOHOJIETOM, OBUXKEHUE KOTOPOI'0 ITPOTUB BeTpa 06ecrieynBaeT PEaKTUBHBIM CTOK MOHOB IT03aau
MOJIHUY.

00 HCKPHBJIEHUH IIPOCTPAHCTBAa-BPEeMEHH.

Koneuno, uuTaTesnb MOXKeT MHe BO3Pa3UuTh, UYTO BBOOUMaAs MHOH "IpamMaTepus" eCTb HU YTO MHOE, KaK
ckejsieT u3 mKada nom HasBaHUEeM "3¢up". M 4TO ecTh Teopus rpaBUTAIMN JUHINTENHA, COTIaCHO KOTOPOH
TPaBUTALIMOHHOE II0JIe 9TO HUKAKOM He "HUCXOIOAIIWI ITOTOK" a¢dupa, a HCKPUBJIEHHE ITPOCTPAHCTBA BpEeMeHH,
BBI3BAHHOE HaIU4YueM OOJIBIIINX TPaBUTALIMOHHBIX MacCC B OIIPEEJIEHHON TOYKe MPOCTPAHCTBAa. M MMEHHO 3TO
HUCKPUBJIEHNE U €CTh IPUYKHA TOTO, YTO TeJla CKaTHEIBAlOTCS Ha MHO 3TOH "TpaBUTAIMOHHOM SIMBI" MJIM BOPOHKMH.
ITpu BCcel KpacoTe U MONyIsIPHOCTU JaHHON TeopHu. JINUHO Yy MeHs OHa BBI3bIBAET YyBCTBO HEKOU HETIIOJIHOCTH,
He3aBepIIeHHOCTH. [JyMalo, YTO KaXKAbll, KTO 3HAKOMUTCS C 9TOM Teopuel, YyBCTBOBAJI 3Ty ONPENeIEHHYIO
HEYOOBJIETBOPEHHOCTH OT MOJIyueHHOH nHpopManuu. Kak 6yaTo, KapTuHA, KOTOPYIO MIPEAJIOKUI DUHIITEHH
HEeIOoJHAaLg.

Hrak, "rpaBuUTaIlMOHHAsI BOPOHKA" MENCTBUTENBHO €CTh, TO €CTh NCKPUBJIEHUS ITPOCTPAHCTBA BPEMEHU



IeNCTBUTENbHO cymecTByeT. Ho paGoTaeT 3Ta "rpaBUTAIlMOHHASA sMa" BOBCE He TaK KaK ONUCHIBAET DUHIITENH.
ITo ananoruu. MCKpuBUM, HallpUMep NOCKY UJIK IIPOCTO BEIKOIIAeM JIy3y B 3eMile. [la 11ap CKaTUTCS C
HCKpHBJ‘IGHHOI:I OOCKHU U HaXKe CKaTUTCA B JIY3Y. Ho Pa3Be UCKPUBJIEHHWE NOCKHU UJIN K€ KPHUBU3HA JIY3hl €CTh
IpUYrHa CKaThHIBaHUS Ilapa C JOCKU UIu B 1y3y? BoBce HeT. KpuBH3HA 3TO BCIIOMOraTeNIbHEIM (akTop.
OcHOBHas XKe IPpUYUHA 3TO CHUJIa TATOTEHMs, KOTOpas U TSHET II0 KPUBU3HE mIap B JIy3y. Takum o6pa3om,
DUHINTEWH Ha3BaJl BTOPOCTEIIEHHBIM 1 BCIIOMOTaTEJIbHEIN (DAaKTOD, @ UMEHHO KPUBU3HY IIPOCTPAHCTBA-BPEMEHU
OCHOBHOM IIDHUUYMHOM TOTO, UTO IIap nafaeT B Iy3y. KoHeYHO KpUBHU3HA IPOCTPAHCTBA NEUCTBUTENIPHO IMEET
oIIpenesleHHOe OTHOIIeHNe K 00pa30BaHMIO BTATUBaAloMeN cusbl. Ho TUITL B KOMIIJIEKCE C APYTUMH haKTopaMu.

U onmcats MexaHU3M 00pa30BaHUS 9TOM CHUJIBI MOXKHO OIIMCATh OISTH K€ MCIOJIL3YIO aHaloruio. Tak
"I'paBUTALIMOHHASI BOPOHKA" DUHINTEWHA 3TO CKOpPee TUTaHTCKas "rpyma" HamopoOue Tou, KOTOPYIO
HUCIIONB3YIOT OIS CIPUHIIeBaHMuA. "['paBUTAllMOHHAA BOPOHKA" DUWHINTEWHA UKW UCKPUBIIEHNE IPOCTPaHCTBa-
BPEMEHU CO37aeT pa3psKeHue, IyCTOTY B "BOPOHKE" KOTOPOE U 3acachiBaeTcs 3(pup M3 OKPYKAIOIIETO 3TY
"BOPOHKY" HEe MCKPUBJIEHHOTO IPOCTPAHCTBA. A BMECTE C 3TUM 3(GUPOM BTATUBAIOTCS U APYTrUe 3JIEMEeHTapHbIE
YaCTHUIIEI BXOOSIIME B COCTaB OOBIYHOTO BEIIeCTBa, I10 CyTH 3aMKHYTHE CTaOUJIbHEIE BUXPH COCTOSIINE U3 TOTO,
xe camoro 3¢upa [10][13]. Ecnu BHIKMHYTH 13 3TOM KapTUHKU 5GUp 3Ta "rpaBUTAllMOHHAs BOPOHKA"
nmepectaHeT paboTaTh. DTOM BOPOHKE, a TOYHee "rpyle" IpocTo Hedero OymeT B ce6s1 BTATUBATh. A pas HeET
TIOTOKa U3 3¢dupa ABUTAIOLIEr0Cs K IEeHTPY I'PaBUTAIIMOHHON BOPOHKY WIK "Tpymn” TO U rpaBUTaIUsA KaK
TakoBasi OyIeT OTCYyTCTBOBaTh. YBH "['pyma" paboTtaeT TOJIBKO B KOMIIJIEKTE C Ta30M MJIM XKUAKOCTBHI0. U TyT yXe
MaJIoBaXKHO, KaKHX 3Ta "rpyma" pa3MepoB WX KPUBU3HEL. KpHUBU3HA 9TO MPOCTO BCIIOMOTATEIbLHEIN (PaKTOp.
Bot Tak Anp6epT DUHIITEHH TOMOT HaM IIOHSTh, KaK BO3HUKAET CUJa yBieKamas 3¢up K IeHTPYy 3eMIIu.

O paciIMpeHHH IJIaHET.

A celtuac s mpepiiaraio, HEMHOXKKO OTBJIeUbCs. TeM 06oJiee YTO HOCYKUIM YUTATE b BIIOJIHE MOXKET OBITh
cefiyac o3agadeH BompocoM " A uTo ke OyHeT KOT[a 9Ta IPaBUTAILMOHHAA rpyma” 3amomauTca?" Ha, 9To s
oTBeuy cioBamu ITudaropa yuusiiero, 9to "Llenb XKU3HU - 3TO CTaTh 3Be3001". [1e10, B TOM, YTO BCE MACCUBHEBIE
Tesna, rornomas "a¢gup" yBeIUIUBalOTCSA B pa3Mepax U 3eMJIs He UCKITIOYEHUE:

375 mnpd nem nasad

Pacmupenne 3eMIu BCIeACTBIHE MOTIIONIeHU €10 3¢ HUpa KOCMUYECKOTO TPOCTpaHcTBa. CKOPOCTh BTEKAHUS
s¢upa B 3eMIII0 paBHa BTOPOM KOCMUYECKOM CKOPOCTHU U cocTasinseT 11,18 km/c

Bort Kak, Hanpumep, numeT 06 3ToM npodeccop ALIOKOBCKUM: "Bce KocMuYecKue Tesa - 3Be3abl. ConHIe,
TJIAHETHl ¥ UX CIYTHUKYU HEIIPEPHIBHO C MOMEHTA CBOEero 06pa30BaHMUs MOTIOMIAIOT 3¢up. ITOCKOIBKY B
IpoIlecce CBOETro MPOABUXKEHUS K Macce 3Qup He IIpeTepleBaeT aguabaTudeCKUX N3MeHeHN), 00beM eIuHUIIH
MacChl OCTAeTCS HEU3MEHHBIM), TO OH IIaflaeT Ha ITIOBEPXHOCTb MACCHI KaK TBEPIOE TEJIO, a 3TO 03HAYAET, YTO
3(HUpP BXOOUT B IIOBEPXHOCTH 3TOM MaCCHI CO BTOPOM KOCMHYECKO¥ CKOPOCThIO, paBHOM Oy ComnHila 610 KM/c,
ons 3emnu 11,18 km/c, a gg JIyasl 1,68 km/c." [3] O ToM, uTo 3eMis yBeIUYUBaETCSA B MacCe U B fuaMeTpe
M3BECTHO Ha CaMOM TO [eJie y»ke OaBHO. HekoToprle HAOIIOOEHUS M pacyeThl Aal0oT yBeJInudeHrue o6beMa 3eMITu
19 ky6uueckux cMm B rof [8]. Mnu " Kaxkayio CEeKyYHOy Macca 3eMJiM yBenuuuBaeTcs Ha 1,73 <10 B 6 cTemeHu T.
[5]. A Takxke "CKOpPOCTh YBeJIMYEHUS paguyca 3eMJii, BEIYUCIIEHHAS IIyTeM IIOCYeTOB IIpUpallleHus Iomanei
KOPHI OKeaHoB, cocTaBiseT ~2 cm/rog” [11].

00 3BOJIIOINUH IUIAHET B 3Be3[bI.

CormacuTech OUeHb HHTEPECHO. MTak, mpefmnosarao, 4To Bce 00beKThl Halllelr CoTHeuHOM CHUCTEMBI
TIOCTENIEeHHO 10 Mepe IIOrJIoeHUs 3¢drpa 3BOIIOIUMOHUDPYIOT B 3Be3abl. CHavYasia OHU IIPeBPaTATCS S B ra30BBIX
ruraHToB. [I0OTOM BHYTPHU UX HEOP HAYHYTCS TePMOSIAePHbIE PeaKIlUy, U BCe HOBbLIE 3BE3bl HAYHYT, KaK
moryouaTtk 3Gup, TaK U BEIOPACckBaTh €TI0 BO BHE, HO YK€ B BUAE 3JIEKTPOMArHUTHOI'O U3JIyYeHUN U COJTHEYHOTO
BeTpa. MMeHHO cTamus 3Be3[a M eCTh KOHeYHasi CTaIus Pa3BUTHUS UK Pa3dyBaHUS "TPaBUTALMOHHOU I'PyIIN".
Jlrobas "rpaBuTalMoHHas rpyia” OyaeT, HamoIHSATCS OO0 Hadyajla TEPMOSIIEPHBIX PEaKlus B ee Hegpax, a IIoTOM,
ee pacmmpeHue 6yoeT Y4aCTUYHO, a BO3MOXKHO U IOJTHOCTHI0 COAJTAaHCUPOBAHO MTOCTOSTHHBIM OTTOKOM BXOISIIIIETO
sdupa B BUAe U3Ty4YEeHUN U COJTHEYHOTO BETPa BOBHE.

ITpunmocyiiTe Cclofia TO, YTO BCe HAIIM IJIaHETHl OTHANsS0TCa oT CoJHIla nocTeneHHo [15] 1 Bo3HMKaeT
omyteHne, 94To Hama ConHeuyHas CucTeMa "3anporpaMMupoOBaHa’ UK OaXe TOTOBUTCS CTaTh HOBOU
ranakTukoi. Tak ere B 2004 rogy poccuiickue actpoHoMsl I'puropuit Kpacuuckuit u Buktop Bpymb6epr



YCTaHOBUJIU, YTO CO BpEMEHEM U eXeTOoqHO 3eMJist yaasnsercs oT CoJiHIla B cpefHeM Ha 15 canTuMeTpos [14].
IToxoxuM o6pa3oM u JIyHa ymasnsisichk OT Hallled IJIaHeTH Ha YeTHpe caHTuMeTpa [14]. B mro6oM ciydae
BO3MOXKHO Grarofmaps MOTJIOIIeHUI0 3¢ HUpa MaCCUBHLEIMU TeJlaMM U3 OKPY2KAaIoIIero IPoCTPaHCTBa y T000H
YacTHUUYKe BO BcesleHHOM eCTh IIaHC CTAaTh 3Be300i. BoT BaM u 060:KeCTBIeHNWE BCETO B paMKaX SI3bIUeCKHUX
Teopui [Tudaropa. ComHIle 3TO OAPEBHEHUIINH OOT SI3LIYHUKOB. Y e KaXkIol YaCTUYKHU BO BCcesleHHOM 9T0
000KeCTBUTCS UIu CTaTh COIHIIEM - I3BIYeCKUM 00KeCTBOM. DTAaKUU COBpeMeHHBIN KaTtacTepusm (0T rped.
Katootepifw, 'ToMeIaTh cpenu 3Bé30') - B ApeBHErpeuecKoi MuOJIOTHH - TPOIeCC ¥ pe3ynbTaT IpeBpalleHns
60roB, II0MieN, ZKUBOTHBIX U IIPEIMETOB B OOBEKTHI 3BE3MHOTO HebGa: CO3BE3qUSI, aCTEPU3MEI, 3BE3ALI U MIIEUHBIHN
ITyTs[9].

KcTtaTu Teopusi o ToM, 94TO 060beKTh CoHeuHON CHUCTEMBI ITOCTEIEHHO 9BOIIOUMOHUPYIOT B 3BE3bI IIPEJIOKEHa
He MHOU. Ee aBTop "BnunoB B. ©. U3noxusiiui ee B KHure "PacTyias 3emns: u3 iaHeT B 3Be3nw".[5] [IpaBpa,
B IIEPBOMCTOYHUKE aBTOP CcJj1ab0 PACKpPEHLJI, YTO €CTh ABUTATEIIb 9BOJIIOLIMY BCEX IJIAHET B 3BE30EL. [la OH MUIIET O
npeobpa30BaHUH "TPaBUTAIIMOHHOTO ITOTOKA" B MaTepuio. Ho caM MexaHM3M IIpeo6pa30BaHus 3TO cjiaboe 3BEHO
ero Teopuu. C umgeed ke 0 TOM, YTO B HEApPax 3eMJIU IPOUCXOOUT OOBIYHOE 3aBUXpeHNe 3¢upa B
KBa3uCTaOUIbHEIE BUXPU TPEX TUIIOB "3J1€KTPOH" "MPOTOH" "HEUTPOH", IIPOLIECC 0YEeHb HATIOMUHAIOIIUHI
KaBUTAIIWIO, C IOCJIeAyomuM ux "cnunanueM” B aToMsl [10]. OH He 3HaKOM. B 11000M ciiydae ecniu IpU3HATH
aTbTepPHATHUBHYIO KOJIbIIEIPAaHHYI0O MOJIeNIb aToMa KOTopyio BriepBhle npemioxun K. Cuenscon B 1960 romy [13].
To adbdekT cnunanus "37eMeHTapHEIX YaCTUI-BUXPEN" B aTOMBI 110 KOJIbLIETPAHHOMY TUITY AejlaeT Unelo
oO6pa3oBaHre MaTEePHUU B HEIpax 3eMJIU SIBIIEHUEM TPUBUAILHBIM.

TakzKe HaJIo CKa3aTh, YTO U 0OPATHHIN IIPOIIECC "PACTBOPEHUSI" BEIIECTBA AOIKEH UMETb MECTO BO
Bcenennoi. Tak GOTOH BUOUMO MOCTEIIEHHO TEPSET CBOIO Y9HEPTUI0, CTAHOBUTCS HEBUOUMBIM U KaK OBI
pacTBopsieTcsd B BakyyMe [11]. Ho mepen TeM Kak paCTBOPUTHCS B BaKyyMe 3TU BUXPEBLIE 3¢UPHBIE
obpa3oBanus, unu GOTOHE COOTBETCTBYIOLINE BCEM [AJIMHAM BOJIH 3J1€KTPOMATrHUTHOTO CIIEKTPAa, KaK ObI
BUOPUPYIOT Ha TPaHH, MTOJTHOTO MCYE3HOBEHUS, TO TIOSIBIISISICh U3 3UpPe, TO PACTBOPSISICH B HEM. AHAJIOTHUS
Kopabiib, KOTOPHIY TO HEIPSIET B HAOETrarwIIyo BOJIHY TO U3 Hee BEIHEIPUBAET.DTU (DOTOHEI C IPAKTUYECKHU
Hy/neBo# sHepruel obHapyxkuni B 1958 rogy Mapkyc CriaapHet [26]. Cefiuac TpUHSATO CYUTATh, YTO 3TO (POTOHEI
BO3HUKAIOT B Pe3y/IbTaTe aHUTUIISAIINY B BaKyyMe HEeKUX BUPTYa/JIbHEIX YaCTHUI] C HyJIEBOM SHEPTUEN.
ITpenmnooXXUTENILHO BEIleCTBa U aHTHUBeIleCcTBa [26]. TakxkKe B paMKax IIpeajiaraeMoM 3BOJIIOIUY IIJIaHET B
3Be3nnl. [IpuunHa yoeranus minaHet oT COnHIIA, HE CMOTPS Ha yBenudeHune Macc COJHIE U IIJTaHeT, KOTOpoe
IOJIZKHO OBLIIO OBl BEI3BATh COMMIKEHUE, BCE eIlle OCTAETCS 3arafgKoi. XOTs yKe U €CTh TeOPHs SITOHCKUX
IPOJIUBAOIas CBET Ha MpUYUHYy pa3beranus miaHer [14].

O Bo3paxkKeHHusX

CraGbIM MECTOM IAaHHON TEOPUU SIBJISATHCS TO, UYTO OHA He OOBSCHSIET TOrO II0YEMY XKe IMPUTITUBAIOTCS
abCoJTIOTHO BCe KaK MUKDO Ta U MaKpo OOBEKTHL BO BCEJIEHHOM. HampuMep MBI TOYHO 3Ha€M, YTO HUKAKUX
KaBUTAIlMOHHEIX IIPOIIECCOB B HEApaxX aCTePOUA0B He MPoucXoauT. To ecTh aUp KakK TaKO! He IOTJIOIIaeTCs
acTepoupgaMu U He IIpeoOpa30BLIBaETCS B UX HeApax B BellecTBo. M Bce xKe u acTepounsl 06y1agaoT
TIPUTSIKEHNEM UJIU CUJION TSAKEeCTU Ha CBOed oBepxXHOCTU. Y 00BSICHUTL BOSHUKHOBEHNE 3TON CUJIE TeUeHUeM
s¢rpa B Hegpa aCTEPOUIOB KaK TO BBHITJIIAUT OUEHb YK HaTSIHYTO. To eCcTh aupHas Teopus rpaBUTAIIUN
IOJI>KHa OBITH IOIlOJIHEeHA. Tak IPUMeD C acTepouaaMy HaTaJIKUBaeT Ha MEIC/IbL O TOM, YTO ecliu 3pup u
y4acTBYeT B fejie 00pa30BaHUsI CUJILI IPUTSKEHUU TO He TOJIBKO II0 CXeMe CTeKaHUs K IIeHTPY 3Be3n u [InaHer.
OOBsICHUTH CUITy IPUTSIKEHUe Ha MaJIbIX 00beKTaxX MOXKHO CIIeAyIomuM o0pa3oM. Kak yke yIOMHUHAJIOCh.
JIt060€e BeIeCcTBO UCKPUBILET BOKPYT cebs1 mpocTpaHcTBo. CIIeOCTBHEM 3TOT'0 €CTh U3MEHEHUE IJIOTHOCTH
s¢rpa BOKPYT U BHYTPH JII060T0 BellecTBa. [IpyruMu CIo0BaMU BCe YaCTUYKYU BCEeJIeHHOU OKPYKeHHBI KaK
UCKPUBJIEHHLIM IIPOCTPAHCTBOM TaK U pa3pszKeHHHIM 3¢upoM. Kak Ovl 30HOM ¢ pa3pskeHHBIM adupoM. [Ipu
9TOM OBUIKeHUS 3¢dupa BO BHYTPh 00beKTa He OyIeT Tak Kak B HepaxX YaCTHUIIEL UJIU acTepouna HeT
KaBUTAIIMOHHEIX IIPOIIeCCOB. Marskle 0OBEKTEL ellle He JOCTUIIN HEKOM KPUTUUECKOM MacCChl IIPU KOTOPOH 3¢uUp
Ha4YWHaeT 3aCaChIBATbCsI BO BHYTPHh U KaBUTHUPOBATE C 06pa3OBaHI/IeM BellleCTBa. U cxeMa BO3HUKHOBEHUS CHUJIBLI
TSAXKECTH MoXKeT OBITh 00bsICHeHa TeM, YTO IIPK MPUOINKEHUH YacTUI] BelleCcTBa OPYT C APYTOM IPOUCXOOUT
HaJIoXKeHUe IPOCTPaHCTBeHHO-3(DUPHEIX aHOMaIWHE BOKPYT YaCTHUIl U IIOJIydaeTcs, YTO BHeIIHee [aBlleHue,
IlaBJieHNe BHeIIHero s¢upa C HOpMaJIbHON IIJIOTHOCTHIO OyHeT Oobllle YeM JaBieHre s¢rpa MeXay YacTULlaMu.
Y BHemHUH 3(pUp IPOCTO TONKAET BCe Tejla Ha BCTpedy APYT APYry. AHaJIoroM 3TOro Ipoliecca MOXKET
BeICTYHIATh 3 dekT Kazumupa. B KoTopoM [Be IINTaCTUHE PACIIONIOXKEHHBIE PANOM "IPUTATUBAIOTCA" K APYT
Ipyry. A arkTUUeCcKM COaBIMBAIOTCS M3 BHE CUJIAaMU KOTOPBIE CYMapHO IIOJIy49aloTcs OOJIbIIe YeM CUJIBI
OeHCTBYyIOIINE MeXnay miacTuHaMu. Eme omHa npubnuKeHHas aHaJIOTUs 9TO cuia Bepuynu. Bnarogaps
KOTOPO¥ [Ba PSOOM IUIBIBYIINX KOPa6yisd IPUTATUBAIOTCS OPYT K APYTY TaK Kak JaBjieHHe BOOHI BHE 0OJIbIlle YeM
IaBJieHHe BOOLl MeXkAy HuMH. Onupasich Ha 3TO JOIYIeHNe WU TUII0Te3y MOXKHO IIPeAII0I0KUTh, YTO Oa MEI
MOXKeM 3KpaHUPOBaTh 3QUPHEIE IIOTOKU ABUTAOIINECS K IeHTPY 3eMJId ¥ TEM CaMBIM YMEHBIITHUTL CYMMapHO
BecC 9KpaHuUpyeMoro oobekra. Ho MoKeT okKa3aThCs Tak, YTO B IIPOIIEHTHOM COOTHOIIIEHHUU BeC 00YyCJIOBJIEHHLIN
HUCXOOAIUMHU 3QUPHEIMU II0TOKAaMU MHOI'O MeHbIIle YeM BEC BO3HUKAIOMNY B pe3yIbTaTe HaJllOKeHUe
MIPOCTPAHCTBEHHO-3()UPHEIX aHOMaIUH BOKPYT YaCTHIl BelllecTBa. TaKuM 06pa30M MBI MOXXEeM HPEOIIOI0XKUTh
4TO BeC 00YCIJIOBIIEH HE TOJIbKO HUCXOOSAIIUME 3()UPHEIMU TOoTOKaMu. KOHEYHO 5TO IPOCTO MPEIIOI0KEHNE.

Takze Hajgo IOHUMAaTh, UTO IIpefjIoKeHHass MOfesIb B KOTOPOU rpaBuTanusl 00yCclIoBlIeHa Pa3HOCThIO
IaBleHU! B adpupe. MoxeT OBITE IlIepeHeceHa U Ha IIPOCTO MCKPHBIEHHOE IIPOCTPaHCTBO. Tak He UCKPUBIIEHHOE



MIPOCTPAHCTBO BHE MCKPUBJIEHHBIX 30H BOJIM3W MaTepHaIbHEIX 0O0BEKTOB. MoKeT 06J1amaTh ONpeneeHHON
YIOPYTOCThIO U CAABIUBATh "IPUTATHUBATH" OPYT K APYTY MaTepualbHbIe OOBEKTH. TaK KaK UCKPUBIIEHHOE
IIPOCTPAaHCTBO MEXKNOY B3aI/IMOJZ[eI;ICTByIOH_II/IMI/I TellaMu 06na11aeT MGHLH.IGI:I YIOPYTOCTBIO YEM BHEIIIHEE He
UCKPUBJIEHHOE MMPOCTPAHCTBO. TaKUM 06pa30M IpaBUTALUST MOKET OBITH 00YCIIOBII€HA HE TOJIBKO PAa3HOCTHIO
IaBJIEHUU B OKPYyZKarolleM Teja 3dupe. A U yIPYroCcThiO BHELUIHETO HE NCKPUBJIEHHOTO BEI[ECTBOM
IPOCTPaHCTBa.

Ho TakXke Hamo f06aBUTh, YTO HEOOXOAUMO 0OBSICHUTH KAaKHUeE CUJIHI IIEPEPACIIPENETISIOT BEIIECTBO yYKE B
mpeperax M000T0 TPaBUTAIIMOHHOTO HOJIsI. Beb Bce Ke MBI 3HAeM, YTO €CTh "JIeTKue" u "TsKeskie" BellleCcTRa.
IToueMy rassl Bcerma HaXOAATCS Hal TBEPOBIMU TeJlaMHM, a He Ha 000poT? YTo Ke MPUBELY Ha IEPBBIM B3TJIAL
daHTacTUYECKYIO0 MBIC/Ib 110 9TOMY BoIlpocy. Ha Bce Tena B rpaBUTAIlMOHHOM II0JIE IEUCTBYET aHaIoT CUJIBL
Apxumena. Tak m060€e BeIeCTBO UK JaXKe aTOM CO3[aeT BOKPYT cebsi 060JI0YKY C oIpeneeHHON
KOHIIeHTpaluel a¢upa. [Ipu vem uem GoJbIe Macca Tejla TeM KOHIIeHTpalusa 3¢upa B paioHe HaX0XKIeHU s
IaHHOTO BeIeCcTBa MeHbIe. BelllecTBa Kak ObI OKPYKEHBI My3bIPSIMU C Pa3pPsaKEeHHBIM 3QUPOM IIPUYHUHA
KOTOPOI'0 3TO UCKPHUBJIEHHE ITPOCTPAHCTBA BOIM3M BeIlecTBa. A pa3 Tak To I000€e BEIIeCTBO B3aUMOOEHUCTBYET C
BHEITHUMHU 3¢UPOM. TO eCTh BEHITECHSIET YaCTh €TI0, YTO €CTECTBEHHHIM 00pa30oM IIPUBOAUT K TOMY, YTO Ha BCe
Tena B TI000M IPAaBUTAIMOHHOM TOJIe MeHCTBYeT TaKKe BhITAIKUBAIOIas UxX cuja. I1o cyTu aHamor CUikl
Apxumepa [26]. OTa cura BO3MOKHO U OTBEYaeT 3a paclipenesieHrne BellecTBa COTJIaCHO MacCcaM BO BHEITHEM
CUIILHOM T'paBUTAIIMOHHOM I10sie. OTCIOJa eCliy 3Ta TEOPUs BepHa. 10 eCNIU MBI CMOXKeM YBeJINUYUBaTh 30HY
pa3psixkeHus 3¢pupa BOKPYT JI€TATEILHOTO amnapaTa, Mbl OyIeM YBeITUYUBaTh A CTBYIOIIYIO Ha JIeTaTeIbHbIN
amnnapaT BHITAJIKUBAIOUIYIO CUJTY. AHAJIOT YeM OoJblile pa3Mep BO3AYIIHOTO mapa. Tem 6ombInas
BHITAJIKUBaloOas Cuja JAelCTBYyeT Ha Hero B aTMocdepa. ONBITH NOATBEPKAAIONINE 3Ty TEOPHUIO ITOKa
OTCYTCTBYIOT €CTh IIPaBfia OIILIT C 3aPSI2KEHHBIM ITapooOpa3HbBIM KOHAEHCAaTOPOM, aBTOP KOTOPOI'0 UCKPEeHHEe
CUMTAaET, YTO BeIMUYNHAa pa3psaKeHue spupa BOKPYT 0ObEKTa MIPSIMO 3aBUCHUT OT BEIUYUHEI 3JI€KTPUUYECKOTO
3apsiga [26]. [Ipu yeM MBI MOKEM IOJIYUYHUTh KaK YBeJIMYeHNe OeHCTBYIOIEeH Ha Iapoo0pas3HElil KOHOEHCATOP
aHaJiora cuiIbl ApXUMefa, Tak U ee ymeHbineHue [26]. [I711 3Toro Hy2KHO IIPOCTO IIOMEHSATD IOJIIPHOCTD
BHeIITHel 00KJIafKHu IITapoo0pa3Horo KOHIeHcaTopa.

OCTaBIO 3TOT OMBIT 6€3 KOMMEHTAPUEB BCE KE CJIUIIKOM MaJTbl CUJIHI ITOJIyYEeHHBIE 3KCIIEPUMEHTATOPOM.
B mo6oM ciiydyae TEOPETU3UPYS O IPUPOIE TPaBUTAIIMU MBI MOKEM OYEHb [aleKo YUTHU OT [[eKapTOBCKUX
BO33pPEeHUM Ha NPUPOAY rpaBuTtanuu. CyIieCTBEHHO UX PACIINPUB U YITyOUB.

O ponu yenoBeka BO Bcenennomn.

KoneuHo, onmmcanHbIE KPYTOBOPOT MaTEPUU BO BceneHHOM o4eHb HHTEPeceH. M oueHb MaciTabeH Kak I10
TIPOMOJIKUTEIFPHOCTH TaK M 1o MaciuTabaM. Ho KakoBa poyb YeoBeKa B 3TOM KpyroBopoTe? Kakyio ponb emy
oTBena BceneHHas? BeiBoA HampalluBaeTcsi caM coboii. [IpefHa3HaYeHUe YeIoBeKa U YeJIOBeYeCcTBa BO
BcesieHHOM 3TO COXpaHeHMe XKU3HU IIyTeM IIepeHoca ee Ha IIJIaHEeTHl ellle He [MOCTUTIINEe 3Be3qHOM cTaguu. be3
4eJsioBeKa, 663 pa3yMHBIX CYIIECTB IIePEHOC KU3HU Ha OPYTHe IJIAaHETHl B BUE PacTeHul, 6aKTepHii, BUPYCOB
u.n. Ecnu v Bo3MOKeH To BecbMa coMHUTENEH. [loaToMy 6e3 Hanmu4us pa3yMHBIX CyIIeCTB, ZKU3Hb BO
BcenenHoO cKopee Bcero oO6pedeHa Ha MCYe3HOBeHHe. MEl 9TO XpaHUTEe N XKU3HU BO BcenenHoi. EcTecTBeHHO
IIPU YCJIOBUH, TOTO, YTO BCE MJIAaHETHI JEeVCTBUTEJIFHO 3BOJIIOIUOHUPYIOT B 3BE€3HI.

KoHeuyHO 3TO MpegHa3HauYeHWe BeChMa NPAKTUYHO MAaTEPUAIMCTUYHO U 51 OBl laXkKe cKa3asl 6aHaIbHO.
IToaTomy s GBI XOTeJI 3TO MpeqHa3HavYeHue OOIOTHUTD B oyxe JdaxapTa Tomse. Yuusiiero, 4to "Baliu umeun sTo
He Brl, 9T0 Becenennast yepe3 Bac nmeiTaeTcst oco3HaTth cebs" [17]. dmxapT Tosne cuuTan BceneHHYI0 eIUHBIM
nensiM. Enunaoi cymHocThI0. To ecTh haKTUUeCKU YeJIOBeYeCTBO 3TO I'Jla3a VIIU U PYKU BcerleHHOMH.
[MTomyuaeTcs, 9TO pa3yM KaxKAoro 4ejloBeKa 3TO U pa3yM Bcenennol Toxke. Ero pyku riasa u yIu 3TO U I1a3a
pyku yiu 1 BeceneHHo#M Toxe. Yepes Hac, ¢ HAMU U IIPU IOMOIIM HAc, BcesleHHast IBITaeTCs 0CO3HATh cebs,
U3YYUTH, MOHATE. ITocMOTPeTh Ha cebs1 CO CTOPOHHI. BEIMTH Ha HEKUH CIeAyIOIN YPOBEHb BOCIIPUATUS CEOSI.
JTO He IPOCTO MH u3ydaeM BceneHHy 3T0 BceneHHas yepe3 HAaC U C HaMH U3y4YaeT U MO3HaeT cebs.
Bo3MoxkHO 61arogapsi TOMY YTO MH CyIIecTByeM, BcesieHHast pa3yMHa. M TyT HEeT HUKAKOTo ITaHTen3Ma. B
CMEICTIe 0002KEeCTBJIEHHUS IPUPOILL. ITO MPOCTO MOIEITKAa OCO3HATh POJIh YeJIOBeKa BO BcesleHHOM, KaK 4acTH
€OUHOI0 1IeJIOTO, II0 KaKOM TO IPUYMHE 3TO eOUHCTBO UJIM YTPATUBIIEro wix "3abbIBIIEro", a CKopee BCETO ellle
IPOCTO HE OIIYTHUBIIEr0. BO3MOXKHO 3TO OLIyIIEeHNE TIIyOMHHOI0 EQUHCTBA CO BCEM U BCEMHU IIPUXOAUT Ha
OIPYTUX YPOBHSAX OCO3HAHHOCTU. UMeHHO Tak cumurtan dnxaptT Tore.

Takke BecbMa MHTEPECHA CyAb0a TeX XKUBHIX CYIIIECTB KOTOPHIE BCE XK€e OCTaHyTCs Ha 3emie. TyT mBa
BapuaHTa, Tub0 BCe CyIecTBa MOTUOHYT. ITO peanbHee Bcero. JIn6o 4acTh U3 HUX ITOCTENEeHHO II0 Mepe
npUGIUKEHNS JIAaHETAPHLIX YCIIOBUN K 3BE€3IHEIM 3BOJIIOIUOHUPYET B GOPMEL XKU3HU IIPUCIIOCOOJIEHHEBIE KUTh B
YCIIOBUSIX LIAPSAIIUX Ha 3Be3hax. TaK 4TO BO3MOKHO ApeBHUE MUGMEL O TOM, YTO Ha HameM CoJIHIle KUBYT HEKUE
JKUBBIE CyIiecTBa. MMeroT mox co6oit HeKyI0 pa3yMHYI0 OCHOBY. MOXXHO maxe nodaHTa3upoBaTh Ha 3Ty TEMY, Oa
OPOCTSAT MEHS PeIUTHO3HEIe JIIOIH.

Hanpumep Mucyc XpucToc mmocie BLIIOJHEHNN cBoel Muccuu. Bo3Heccs Ha He6o, "omecHyo Otma" [25].
A uto ecnmu OH BepHYyJics Ha ConHie oTkyaa OH u OvIT pogoM?! 4 HU B KOel Mepe He OTpuIlaio 60KEeCTBEHHYIO
cymHoCTh XpucTa. OH MOT BIOJTHE OBITH BHICIIIMM COJTHEYHHIM cyIiitecTBoM u CeiHOM OTila, TBOpIla BCe
Bcenennoii. He 3ps ke opTomoOKcabHBIe XpUCTHaHe Ha3kBaloT Xpucta "HUctunabiM ConHueM" [24]. Ja u
YeBCTBYIOT B KaueCTBe BEIXOOHOTO OHS, OeHb CoyHIla, BOCKpeceHbe. OTCIOOa, 9TO BHICKa3kIBaHUE "McTuHHOE
ComnHIEe" MOXKHO IOHUMAaTh UHOCKa3aTeNlbHO, YTo OH UCTHHHAS CyIHOCTh CONHIIA WX gaXe OyIla U pa3yM



Comnuna. B mo6oMm ciydae mexny XpuctoM u CONHIIEM €CTh OIIpefie/ieHHast CBsI3b. Begb Korma XpHUcTa pacusiiu
mpeBHue uyneu, To CosHile moMepkio (JIyka 23:45) cpequ 6efa OHS ¥ KaKOe-TO BpeMs He [aBajo CBeT. [Ipuuem
moMepKJIo TonbKo CoJIHIlEe, a He Apyrue 3Be3nbl. Kak ropoputhcs "Xodellb y3HaTh, KTO UCTUHHEIN Bor, pacriHu
CorHIIe", 4TO M MOMBITAIUCH COEIaTh OPEeBHUE UyOeu. Bpsaaiu mogoOHbe BHICIINE CYIIHOCTH MOTJIH
00pa30BaThCS MYTEM 3BOIOIUY U3 HEKUX OCTABJIEHHBIX Ha ITOKUAAEMEIX IIJITaHEeTaX JKUBBIX OpraHu3MoB. CKopee
Bcero npas [Tudarop, u KaxxgoMy U3 HaC CyKOEHO CTaTh 3Be37ou. CTaTh AyIIIaMu U yMaM{ HOBBIX 3BE3]I.

O npeoGpa3oBanuu 3¢upa B BelieCTBO.

TIpexpae YeM MbI [ajblile mepeleM HeIoCPeaCTBeHHO K reHepaTopaM HeBecoMOocCTH. [laBaiiTe Goree
IeTaJbHO OCTAHOBUMCS Ha TBOPEHUHU 3JIeMEHTApPHBIX YacTHUll U3 3¢dupa B Hegpax 3eMyiu. Ml yKe pa3o0paucs,
yT0 Orarogapsi KpUBKU3HE ITPOCTPAHCTBA B Hepax 3eMJIM CO3[IaeTCs pa3psaXkeHue B KOTOPOE U 3aCachiBaeT
6oJtee MJIIOTHBIN 3GUP U3 OKPYZKAIOILIEr0 IPOCTPAHCTBA. [IpU 9TOM IIPOUCXOOUT ITPOLIECC TOXOXKUU E€CITU HE
UOEHTUYHBIN C IBJIEHUEM II0OJIy4YUBIIeM Ha3BaHUe "KaBuTauusa'. KaBuramus (0T jaT. cavitas - mycroTa) -
o0pa3oBaHKe B XKUIKOCTH ITOJIOCTEH (KaBUTAIIMOHHBIX ITY3LIPHKOB, UIU KaBEPH), 3alI0OTHEHHBIX ITAPOM.
KaBI/ITaLII/ISI BO3HHKAET B Pe3yJibTaTe MECTHOI'O IIOHU2KEHHNSA OJaBJIEHUsA B 2KUOKOCTH, KOTOPO€ MOZKET
TIPOUCXOOUTDH IIPU YBEJIMYEHUU €€ CKOPOCTH (TUAponuHaMuyeckas KaBuTtauus) [22]. Bo3MOXKHEL TaKKe U OpyTrue
npuuuHbl. Unu o onpenenenuto Kpuctodpepa Bperntnena: 'Korga KHUOKOCTh ITOOBEPraeTCs JaBIEHUIO HUXKE
TIOPOroBOTO (HAMIPSXKEHUIO PACTIXKEHMS) TOTAA LIEJIOCTHOCTD €€ IT0TOKAa HapyllaeTcs, ¥ 00pa3yoTcs
nmapoobpa3HbIie MOJIOCTH. DTO SIBJIEHME Ha3bIBAaeTCs KaBuTanuen [22]. ®PakTudecky BOga BCIIEHUBAETCS.
B03MOKHO, YTO OTHOCHUTEJIPHAS CTAOUIIBHOCTD 3TUX ITY3BIPHKOB JOCTUTAETCS 3a CUET TOTO, UTO OTU ITy3BIPHKU HE
IPOCTO HAAyTHI ITIaPOM U I'a30M, a 3TOT Map ¥ ra3 HaXOOUTCS B 3aBUXPEHUU. A BUXPh 9TO JOCTATOYHO
ctabuibHOe o6pa3oBanue. 1 UMEHHO BUXPEBOE COCTOSHUE Iapa ¥ ra3a U JejlaeT 9T MYy3BPbKU CTaOUILHBIMH.
Takxke eCTb MHEHHE, YTO B JIIOOLIX CpedaxX, BO3MOXKHO TOJIbKO TPH BUAa CTAOUIbHEIX THIla Buxps [10]. CMm.puc.

Prxc.] Brops moma: " I(-)" - anextpox Pxc2 Brops mona: “I1 (+) - nporox | Prec 3 Brops mona: “H (D) - mefcrpox
Cpasy xke 3aberaio Hanepeq Ha30BY uX "IIPOTOH" "351eKTPoH" U "HeUTpoH". Kak BupmTe "HEUTPOH" 5TO
BUXPE B BUXpe. TO eCTh OH COCTOUT M3 OBYX COBMEIIIEHHEIX BUXpEN "IPOTOH" U "3JIEKTPOH".

Teneps npoBeneM aHanoruio. ECTECTBEHHO, YTO IJIOTHHIM 3¢GUp IIonanas B 0671aCTh C IOHUKEHHBIM
IaBJIeHHeM, IpUUYMHa KOTOPOTo CUJIbHOE UCKPUBJIEHNE IIPOCTPaHCcTBa-BpeMeHH ("addexT "rpymu", cM. BeIe").
OH IIOABepraeTcs OaBJIEHUIO HUXKe IIOPOr0BOro, LEJIOCTHOCTD IIOTOKA pa3pyllaeTca U IPOUCXOOUT
"BeceHuBaHue" ¢ 00pa30BaHUEM ITapooOpa3HbX Buxpen. [1o Tumy "nmpoToH" "371eKTpoH" U "HeHUTpoH". A BOT, TO
KakK OHU CIIUIAITCS B OOUH aToM, BO3MOXKHO 3HaeT K. CHenbCcoH npennoxusmuii B 1960 rogy KonblierpaHHYIO
Mmopmenb atomoB [13][10].

I'eHepaTOphHI HEBECOMOCTH.

WTak, maBaliTe BCce Xe BepHeMcs K 3(pdeKTy HeBeCOMOCTH U IIPOCTO IIePEeYUCIUM I'eHepaTophL
HEBECOMOCTH, IJIsI TOTO, YTO OBl IBUTATHCS HaJIblle yXKe K 3Be3maM.

-1- CamoreT, meTsAmui 110 BOJTHOOOPa3HOM TPAaeKTOPUU BBePX-BHU3I. [Ipu mmajleHun ¢ BO3OYUIHON I'OPKH Ha
60pTYy caMoJieTa HaCcTyaeT HEBECOMOCTb.

-2- IMaparomuii ¢ BEICOTH mpeagMeT. OH TakXKe mpeObIBaeT B COCTOSTHUN HEBECOMOCTH.

-3- lllapoBas momnuus [3].

-4- CtranbHoi map, A.I1. Ileronesa. HarpeBaeMuiit u3HyTpu 1a3depoM. Mcnomb3yeT B KayeCTBe 9KpaHa
3aBecy u3 GpoToHOB UHppPaKpacHoro crekrpa [3]

-5- AmomuHUEeBEle aHTeHHE! "Bosimxkep"-1 u "Bosmxkep" - 2. [3] Vix aHTEHHEBI TOXe U3Ty4YaeT B
OPOCTPAHCTBO (OTOHBI HH(PPAKPACHOTO CIIeKTPa. To ecTh HarpeThie aHTEeHHH "BosmkepoB" 9TO MIUTH KOTOPLIE
MPENSATCTBYIOT IPOTEKAHUIO YePe3 aHTEHHBI Haberarollero Ha aHTeHHEI 3¢upHoro notoka.[3] OTcioga u
IOTIOJIHUTENIbHOE TOpMOXKeHue. dbdeKT nomy4dnsn Ha3dBarnue "['paBuTanuuHas anoManus [Tuorepos” [16].
BrisicHMIIOCH, UTO nokupaomye Conaeuynyo CucteMy 30HOL TOPMO3STCS OBICTPEE, YEM CIIENyeT U3 IOJI0KEeHUN
coBpeMeHHOM Teopuu [16].

-6- Bubpupymoiue cucTeMsl. MCIonbp3yIolyue B KauecTse "9KpaHa" 3aBecy u3 GOHOHOB [3]

-7- 3apsKeHHBIN chepuyecKuil KOHAeHCcaTop. MCromb3yomui Kak 9KpaH 3J1eKTPOHH [3]



BrionHe BO3MOXKHO, YTO UMEHHO 3apsIKeHHBIN chepuduecKu KOHIEHCAaTOp ¥ MOXKET CTaTh IPOTOTUIIOM
QHTUTPABUTAIIMOHHOTO IMTa. KOTOPHIH HagekHO OyOeT MOAaePKUBATh COCTOSIHIE HEBECOMOCTH BHYTPHU
TIOJIOCTH 3apsiKeHHOU chephl. 4, momyckas, BApUAHT, YTO ¥ MOHEI MOTYT 00J1afaTh CIIOCOGHOCTHIO OTPaXKaTh
BBI3LIBAIOIIME I'PaBUTALMIO CTPyHU 3dupa. Ha Kak "mokpuITh" chepy MoHAMHU UM TaM IIJIa3MOM MHE II0Ka He
TIOHATHO. B n1060M ciiydae oKa IIpefosarai UMeHHO 3apsaKeHHbIN cheprieckuil KOHIeHCaTOp CUUTaTh
CaMBbIM IIEPCIIEKTUBHEIM HallpaBJIEHUEM B JleJie CO3aHus 'TpaBUTaUMOHHOMU Taru". inu xke "Hynb-Beca'.

O ckopocTH cBeTa.

Teneps onsATh 0 OBUXKEeHUU. HacTo yuTass TPYIBEl COBPEMEHHEBIX TEOPETUKOB OT 3dupa, MOKHO HATKHYTHCS
Ha OYEeHb UHTEPECHBIE BEICKA3bIBAHMUS O TOM, UTO IIHUJIOTHI allllapaTOB IIOCTPOEHHEBIX C YYETOM
a¢UpOOUHAMUYECKUX TeOpUui He OyOyT MPHU YCKOPEHUU HUCIIBITHIBATE IIEPETPY30K. Bomee TOro, mogoOHBIE
anmnapaTtsl CIOCOOHE ITepeMeIaThCs B IPOCTPAHCTBE CO CKOPOCTSIMHU BHIIIe CKOPOCTH CBeTa. Bce 9TO OKyTaHO
TaKUM HenpoOWBaeMBIM TYMaHOM, YTO IOHSITh, O YEM HUET PeUb BeCbMa TPyAHO. IT0aTOMy BO3bMY Ha ce0si TPyQ
IIPOJIUTE CBET Ha 3TOT TEeMHBIN BOIIpOC.
C TOoYKM 3peHUs IpeAjaraeMoi B JaHHOW CTAaThbe TEOPUU I'PABUTAINHU, I€PETPY3KU MOTYT OBITH IIPOCTO
pe3yabTaToOM TOT'O, YTO TEJIO OBUTAETCS C HEKOM CKOPOCTHIO yKe B CTAallMOHAPHOM MJIM HEMOOBUIKHOM "3dupe"
Kak 6vl HaBcTpeuy 3¢upy. CMOTPUM PUCYHOK.

m=0 kr
m - 3aBHCHT
0T CKOPOCTH

Hu prucyHKe cxeMaTHYeCKU IT0OKa3aHO TOPMO3HOE OeNCTBUE CTPYKTYPH 3dHpa, YBEIUYHUBAIOIIIEECS OO0
npepesia Ipu poCcTe CKOPOCTH YacCTUll 0 CKOPOCTH cBeTa. CaMo, ABUXKEHUE Tella 3acTaBiseT 3pup BTeKaTs, C
HEKO! CKOPOCTHIO B TEJIO M TOTAA IHUJIOTH OYOYyT UCHBITHIBATE Ileperpy3ku. Haberarrmuii Ha HUX 3¢pup OymeT
BIaB/IMBATh UX B Kpecna. Oco6eHHO eCcJid OHU OBUTAlOTCS NIEePIeHAUKYISIPHO IO YTJIOM B HUCXOMOSAIIUX II0TOKaX
adrpa, TaKUX KaK r'paBUTAllMOHHOM I10Jle. B ciiydae ke OBUXKEHUS B CTAIlMOHAPHOM WJIM JKe MEXIIJIaHEeTHOM U
Iaxke MeX3Be3THOM 3(}upe, IPU YCKOPeHUU Bpone Obl, rae To 10 mpo1eHToB cCKOpocTH cBeta. Ha 6opTy
BO3HUKHET "IICeBHO rpaBuTtanus’. [IuaoTH OyOyT XOOUTH 10 0Ty KaOMHEI Kak o 3emiie. [Ipuuem cuna
TSIKECTH, KOTopasi OyaeT UX IPUTSITUBATh K MOy, O6yOeT paBHA IPUOITU3UTEILHO CUJIHL TSI2KECTH Ha 3eMiie. A
BCe IIOTOMY, YTO CTPyHu 3dupa OeCHpensTCTBEHHO IPOHUKAIOT B KaOWHY MUIIOTOB. DKpaH Ke 3aCTaBUT 3TU
a¢bupHBIE CTPYH 00TEKATh KaOUHY THUJIOTOB ¥ BCSA KaOWHA U MUJIOTH TOXKe OyOyT, HAXOOUTCSA B COCTOSSHUU
HeBecOMOCTH. M HUKaKUX I1eperpysokK.

Bomnee Toro, Teno, crabunbHO IIPU YCKOPEHUN IIpebLIBalolllee B COCTOSSHUY HeBecoMOCTu. CMoxkeT 6e3 nmpobieM
IPEOZoJIeTh CKOPOCTE cBeTa. M TOJIBKO IMOTOMY, YTO OCHOBHOE YCJIOBHE IIepeXofa CBeTOBOT0 6apbepa 9TO
OTCYTCTBHE Y PA3TOHSIEMOI'0 Tejla PeISTUBUCTKON MacCH. My Ke MacChl BO3HUKAIOIIEH IPU YCKOPeHuu. A
mo6asi Macca UM BEC 3TO Pe3yJIbTaT B3aUMOAENCTBUS C HaGeraioum Ha Tejio adupom. Unn "...Heo6X0omauMo
TIOMHUTD, YTO Macca — 3TO CBOKMCTBO BeIIIeCTBa,00yCIIOBJIEHHOE B3auMOeHCcTBUEM Tefa ¢ adupom"[11]. OkpaH
JKe 3amuinamui Kopabiab oT Haberawoiero sdbupa 1o MBEICIA TEOPETUKOB OT 3¢dupa, OymeT cTabuibHO
TOAepKKUBaTh CYMMapHYI0 Maccy Kopalyis Ha OTMeTKe HOJIb. B cuily Toro, 4To B3auMopgelicTaue
3¢up-BeIecTBO B Hegpax Kopabis pa3pylleHo, OTCYTCTBYET. YTAXKeNATbCS OYLYT TOJIBKO BHEIIHNE 3JIEMEHTEL
KOHCTPYKLNY, B3aUMOJeNCTBYOmMe ¢ HaberaomumM 3¢pupoM. Eciu KOHeYHO Takue 3JIEMEeHThHl KOHCTPYKTUBHO
OynyT. Ho OHM YMCTO TUNIOTETUUECKHME U HU K yeMy. [Ipyrumu cjioBaMu. Co3maB 3KpaHHI IPEIOTBPAIIAIOIIe
B3aUMOJENCTBHe KOopaliis C BHEITHUME HaberarmomuMy noTokaMu 3¢upa. MEI 110 MBICTH 9¢GHUPOTEOPETUKOB,
TIOJIy4YMM BO3MOXKHOCTb KaK [IBUTaThCs 6€3 IIeperpy3o0kK, Tak U u3bexkaTh PEISTUBUCTCKOTO yBeJIUYeHUST MacCH
Kopabsg. A 3HQYUT, U IPEON0JIeTh IIOPOT CKOPOCTH cBeTa. Ho TyT Hafo OTOBOPUTHCS €CNIU Pedb UAeT O
CKOPOCTAX ONMU3KUX K CKOPOCTHU cBeTa. To sKpaH monkeH OBITH CKOPee BCEro TOJIBKO Ha ¢oToHax. Tak Kak ecniu
UCIIONIb30BaTh 3JI€KTPOHEL. To y2Ke caMU 3JIEKTPOHBI UK XKe 9KpaH U3 HUX OyIeT yBenuuuBaThcsl B Macce. Torma
Kak (pOTOHEI y2Ke OBUTAIOTCSI CO CKOPOCTBIO CBETA U JKECTKO He CBS3aHH C KopabieM.



Ha yeMm moemem?

Xopommit Bonpoc Ha caMoM-TO gese. [I71s1 pa3roHa amnnapara ¢ "aHTH-9)UPHEIM 3KpaHOM" HYKHEI
IBUTATEIX BHYTPEHHET O PACIIOIOKEHUS, CO3MAIOIINE IIYCTh U MU3EPHYIO TATY, HO JKeJIaTeJIbHO 6e3
peakTuBHYyI0.Tak Kak j11000¥ aHTUTPAaBUTAIMOHHBIN 9KPaH AOIKEH OBITh LIEJIOCTHHIM. A JTI060€ COTIJIO 3TO
HapylleHue 11eJIOCTHOCTHU 3KpaHa.

"dduponersr”.K coxkaneHUIO OIBUTATENN U UK XOTS OBl yOEIUTETEHEIE TPOEKTHI IBUTATEJIEH KOTOPHIE
croco6HEIE CO30aBaTh TATY KOHTAKTUPYS HAIPSIMYIO CO CBOOOTHBIM 3(GHUPOM OTCYTCTBYIOT. YBHI IIPECTABIIEHUN
KaK pa3roHSTh YTO-TO, OIUPAsICh HEIIOCPEeACTBEHHO Ha 3¢up uim TaM co3maBaTh "pa3psakeHue" B apupe Ha[
WY IIepef anrapaTaMy B KOTOpPhIe OYOYT CIIOI3aTh UJIX BHIAAB/IMBATHCS allllapaThl C HYyJIeBEIM BECOM 51 TaK U He
Hamen. Bo3MoXKHO, MOKHO CO3[aTh HEKOE 3aBUXPEeHUE B 9uUpe, Iepeq annapaTtoM B KOTOpoe U OyIOeT
3aTAruBaTh annapar. Ho Kak 3To coejyiaTh U BO3MOXKHO 1 3T0? HU OHM M3 U3BECTHHIX MHE 3(UPO-TEOPETUKOB
OTBeTa Ha 3TOT BOIIPOC He JaerT.

EcTbh MHOXECTBO BapHaHTOB 3(GUPHBIX TEOPUM ¥ HU K OMHOM B KOMIIJIEKTE HE UOET XOTSI KaKoi HUOyIb
TONKamIIui "meBatic". IToxoxke, U3BECTHBIM KPUTEPUH UCTUHHOCTUA TOU HUIJTM MHOU TEOPUU UMU COBCEM 3a0HIT:
"Xopormasi Teopus IO3BOJNSET CO34aBaTh TEXHUYECKUeEe yCTPoucTBa". Kak, HanpuMep 5TO IPOUCXOOUT B
9JIeKTPOOVHaAMUKE WU 3JeKTPOHUKe. ECnu Ke Teopuu He CONMYTCTBYIOT TEXHUYECKHE YCTPOKCcTBa. To OHa
BecbMa COMHHUTEJIbHA.

"MarauTtonerbl".[103ToOMy BO3MOKHO UMEET CMBICJI ITOTPOOOBATh MPUMEHUTH Ha MTOJOOHBIX allllapaTax
YCTAHOBKM "MarHUTHOU TATHU". MarHUTHOE 10Jie eCTh Be3fe. [Jaxke B MeK3Be3THOM IIpocTpaHcTBe. M Cuma
JlopeHIia, gelicTByIOIas Ha 3apsKeHHbIe YaCTUIIBEL TaBHO yKe U3BeCTHHIM 3¢ deKkT. Bce, 4TO HY>KHO yXKe
OomesiaTh OOBECTH T€ KOHCTPYKIIMH, JIOPEHIIOJIETOB, YTO Y2Ke Ipedjaaraiuchk pasee. Ho 65111 BEIOPAKOBAHBI KAk
110 IIPHUYHUHAM Ipo6iieM ¢ KpaHaMmu [6]Tak mo mpuuuHe Masnou Taru [7]. Ho onsTs ke nmomoOHbIe OBUTATETH
CYIIIEeCTBYIOT TOJIBKO TUIIOTETUYECKH.

"UuepueHouabl".Ecimu yuTaTens BOPYT BCIOMHUII PO "umHepruHouasl". To moka HeT coolIiieHuit 06 ux
ycremrHoi paboTe B HEBECOMOCTH. XOTS 3TO JAaBHO yKe MOXKHO OBIIIO caenaTh. [IoMecTUB HampuMep MOJIEITh
JTI000r0 MHEPIIMHOUIA, B TOT K€ CaMOJIET [AJIsi HOATOTOBKYM KOCMOHABTOB, JIETSIIIUM 110 BOJTHOOOPa3HOMU
TPaeKTOPHUHU U UCIHITATh ero paboTy B YCIOBUSX UCKYCCTBEHHON HEBECOMOCTH. 3a¥eM ObIJI0 HAalIpuMep CTaBUTh
"unepuenoun" Kb Xpyuuyesa Ha cuyTHUK "HO6umeinsii" [20] BooOIie Mano moHATHO?! JInubo OHU HUYEro Ha
Hero He cTaBuMu. JIm6GOo IMOCTAaBUIM Ha 9TOT CIIYTHUK HEYTO TaKOe, YTO HUKAKOT0 OTHOIIEHUS K "MHeplieHouaaM"
He uMeeT. M Bcs 3Ta UCTOPUSA C IIOMeIeHreM Ha coyTHUK "FOOunenHsi" "unepreHounna’, mpocTo
Ie3uHdOpMAaIs Ieflb KOTOPBIHM, CKPHITH KaKyI0-TO Cyliep-ceKpeTHYI0 pa3paborky Kb umenu "XpyHuuena".
B03M02KHO 3TO OBIJI0 KaKOE-TO CEKPETHOE YCIIOBHO O€30TKAaTHOE OpyXKue. [IJ1sT OXOTH 3a CITyTHUKaMHU.

"PeakTuBHBbIE aBUrarejn".Tak, 4TO OCTaeTCs OBUTaTEIM CO3Oalllre peakKTUBHYIO TAra. Ho TyT ecThb
0COOEHHOCTb PEAKTUBHEIN IBUTATE b HAPYLIIAaeT TePMETHYHOCTh CHEPHI, @ 3TO MOKET IPUBOOUTE K BEIXOIY
amnmaparta U3 COCTOSIHUS HeBeCOMOCTH. [I03TOMy Hafo MPUMEHATh Te ABUTaTeNlM, B KOTOPHIX caMa "peaKTuBHas"
cTpys OymeT skpaHoM. Y TaKux OBUTATEJIsS BCETO IBa.

MeximiaHeTHbIM BuMmana.

ITepBhIl ABUTATEIH, MOKET UCIIOIb30BATHCS B KOCMOCE 9TO OOBIYHBIM jTa3ep. Tak MBI 3HAEM, UTO JIa3ep
usnydaeT POTOHEI, @ OHU TaKXkKe O0TpaxKaloT CTpyu 3dupa. Bo3aMoKHOCTE UCIIoNb30BaHUs Jla3depa B KauecTBe
PEaKTUBHOTO OBUTATENs, PaO0OYHUM TEJIOM B KOTOPOM CiIyKaT GOTOHHL. [TogTBepkmaioT u onbiTe A.I1. IllermoBa.
Tak oH IPOCBEP/IUII B CTAJILHOM ITIape OTBEPCTHUE IO CEPEeOUHEI Illapa U Yepe3 Hero Harpesan chepy jiazepoM
[11]. Y Bce ke monmyuun 3¢deKT YaCTUUHOTO SKPAaHUPOBaHMUS I'PAaBUTALIMU JaXKe He CMOTPS Ha (pakTudeckoe
HapyIlleHue I1eJIOCTHOCTHU cdeprl. [Ipeanosnarap, 4YTO yCKOPeHUe 3KpaHUPOBAaHHOU ChHEPEI MOXKHO OCYIIECTBIATH
U C IIOMOIIIBIO0 OOBIYHOT0 Jla3epa. HampaBus 1y4 HapyKy Yepe3 OTBEPCTUE-COIUIO II03aAy anmnapara.
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C aHTHIpaBH P Ha oTOHOHAX K
Ma3epoDI, KaK HCTOMHHKE PEANTHBHOH YCKOPsSOLIe  CHITBI

Curel 60JIBIIIME [IJI YCKOPEHUS allapaTta C HyJ1eBOM Macco¥ HU K 4yeMy. Ecnu jta3zep OymeT maBaTh
HECKOJIPKO TpPaMM TSITH TO 3TOTO0 yke OymeT moCcTaTouHo. K ToMy, 2Ke Mbl TOYHO 3HAaeM, 4TO (POTOHEI TOXKE
o6amaioT 9KpaHUpPyomWuM 3¢bdHeKTOM T09TOMY KOHTAKT 3dupa co chepoit uepes 3TO COII0-OTBEPCTHE
uckioyeH. [Tpumniiocyiite ciloga TakKe TMTaHTCKYI0 CKOPOCTh UCTeYeHMs U3 3Toro coiula poToHOB. Tak
COTJIACHO TEOPUHU PEaKTUBHOI'O OBUXKEHUS, CKOPOCTh PA3TOHSIEMOI'0 PeaKTUBHOM CTPyeH anrapaTa 3aBUCUT
Tak¥Ke U OT CKOPOCTHU HCTedeHus pabouero tena us comia [18]. Y Bel mofiMeTe, 9YTO 3TOT annapar
000pPyAOBaHHBIM aHTUTPABUTALIMOHHBIM 3KpaHoOM Ha (OTOHAX, Macca KOTOPOT'0 BCerfga paBHO MacCe ITOKOS.
Ilaxke C TSATOM B HECKOIBKO I'PaMM CMOXKET Pa3BUTb CKOPOCTh 110 UCTHHE (paHTacTHuYecKyo. I[IpuuemM KOpmIyc
Kopabiis moJIKEeH IMIPOCTO MHTEHCUBHO M3JTyYaTh TONBKO TemioBbie GoTOHB! unu MHppakpacHbie BomHbL. DKpaH-
KOPIIyC MOXKEeT OBITh HeKUM aHanoro jamibel YOO. B mo6oM cinydyae BO3MOXKHO KepaMHKa CIIOCOOHAasT Ipu
HarpeBaHUM JaXkKe BHYTPEHHEM IOAIIOBEPXHOCTHOM MHTEHCHUBHO M3JIy4YaTh TEIUIO B BuAe MHDPaAKpPaCHBIX BOJIH
yXKe CyIIecTBOByeT. Tak HalpuMep MOZKHO IIPEATOJIOKUTh, YTO 0COOEHHOCTh KEPAMUYECKON KapOyIIOPHOH
TIJIUTKY, CO30AHHOM KaK TEIJIOBOM 9KpaH [Jisd KOCMHUYECKOI'0 COBETCBOTO Kopobs "BypaHn" mMeHHO u o6Jiamarna
TaKOM YHUKAJIBHOM CIIOCOOHOCTHIO, ITPKU HaTrPEBAHUK OHA HEe IIPOCTO HEe MPOITyCKaja TEIIO K MEeTaJUTU4eCKOMY
KOpIycy Kopabiisi, a MHTEHCHUBHO M3/Iy4ajla B IPOCTPAHCTBO MH(pPaKpacHbIe BOIHEI, TAKUM 00pa3oM n30aBIsisiCh
oT u30BITKA TeIllJla, HECKOJIBKO OXJIaxKaasich mpu 3ToM [31]. B mo6om cinydae cranbHOM 1map A.II. Illeronesa,
HarpeBaeMbll U3 HYTPU U €CTh TOT IPOTOTUI "BUMaHa", B KOTOPOM 3KpaHUPOBaHUeE IPaBUTAIUN JOCTUTaeThCS
3a CYeT IIOBEPXHOCTOHOTO MHTEHCUBHOT'O U3JTy4YeHUsT HOTOHOB-UH(pPaKPaCHOTO CBeTa, a yCKopeHue 00523aH0
JIa3epHOMY JIy4y, HO y2Ke HallpaBJIeHHOMY 3a Ipenesibl Chephl.

IInaHeTapHbIii BuMaHa.
Bropoit Tun gBuraTens. 9To noHoneT. Mnu "sneKTpocTaTuyeckuil geurarens". B KoTopoM Bo3myx

TOJIKAIOIINI anlapaT MOHU3UPYETCs BOIM3U CUIFHO 3apsI2KEHHOTO TeJjla B TaK "Ha3bIBAEMOM KOPOHHOM
pa3psame" [19].



The experiment

F=qE0(1/E| — 1/!:'2)
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balance mass
ep=10"Vv
S =100 cm’
E=1; e2=6
C=3<10"F
g="TR=10""K
F=1510°N

Kak BuguTe 3TOT KOHAEHCATOP OBUTATEIb COCTOUT U3 ABYX METAJNIMYECKUX 00KIa[OK K KOTOPEIM ITOOaH
TIOCTOSTHHBIN TOK. BO37yx BONMM3U OMHOM M3 MJIACTUH a UMEHHO TOM TIe eCTh U30BITOK 3JIEKTPOHOB
MOHU3UPYETCS U BOSHUKAET PEAKTUBHBIM CTOK MOHOB, KOTOPBIM U CO3[AAET PEAKTUBHYIO TATY. Teleps IpoCcTo
mejlaeM 3TOT KOHOEHCATOp II1apooOpa3HbIM, M MOKPHEIBAEM BHEIITHIOK OOKJIaKy TOHKHM CJIOEM OUAJIEKTPUKA,
KpOMe TeX , MeCT r'me OyoeT MPOUCXOOUTh HOHU3AIIMS BO3yXa U CO3MaBaThCs PEAaKTUBHAS TsTa.

[I1apoobpasusrit
KOHJEeHCaTop.
(IIOKPBIT AU3IEK TPHKOM,
KpOMe MeCT OHI3HPYHOLIX
OKPY>KaIOIIMIA B 03yX)

/

Honsr

(Peak THRHEII CTOK HOHOR)

ViV oy

ILnanerapuerii Buman.

Atmosphere
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Hounsr

L

" (Peak THEHBII CTOK HOHOE)

[

C awrnrpasw Y Ha INMEXTP
Henoms it gt mep B NPOCTPAHCTEE
"' KOpOHMBIH paspsn’” P it aTpIoCHepHBIH BO3AYX..

IIpu momade K 0OKJIamKaM HaIPsXKEeHUs. BKIII0YaeTcs 31eKTPOCTaTUYeCKUH aHTUTPABUTAIIMOHHBIN 9KpaH
Ha CBOOOOHEIX 3JIEKTPOHaX. Kopabyik IepeXoguT B COCTOSIHUE HEBECOMOCTHU. A BO3JIE KOHTAKTUPYIOIIUX C
BO3[yXOM IIJIAaCTUH BO3HUKAET "KOPOHHEIM pa3psan" peaKTUBHEIM CTOK MOHOB U KaK CJIEICTBUE MOSIBJISETCSI
peakTuBHAas Tsra. IlycTh u crnabas HO BBUAY HEBECOMOCTH alllapaTa BIIOJIHE JOCTATOYHAast, YTO OBl ammapaT

B3MEIJI B BO3OYX.



O "Tokax cMmeIeHus"

B03MOKHOCTE JIEBUTAIIUH 3a cueT KyTOHOBCKHMX CHUJI OTTAIKWBAHUS 3TOTO IIapooOpa3HOro KOHAeHcaTopa
B 9JIEKTPUYECKOM I10JIe 3eMIIU IPOoCTUparImuMcs 00 50 KM B BEICOTY s IIOKa UTHOPUPYIO. B Bumy
HEe3HA4YUTETbHOCTH JAaHHBIX CUJI. XOTS TMIIOTETUYECKHU OHa cymecTByeT [23].Takke nmpepmosara, 4To K
o0KJTagKaM KOHAeHCaTOpa MOXKHO IIOJaBaTh He TOJIFKO IIOCTOSTHHBIN TOK, a U IIepeMeHHbIN. Torga Mexmy
macTHHaAMM MapooOpa3Horo KOHJeHcaTopa OyayT BO3HUKATh TaK Ha3bkliBaeMble "ToKu cMmelnenus" [21]. Ha
puCyHKe n300pakeHbl TOKHA CMEIeHus MeXay 0O0KIagKaMu IIJIOCKOT0 KOHIeHcaTopa.

s -
+§—

5 -
an an
= @ ? A

Tok cmeweHua. Mo MakcBenny

W 3Ty "TOKH CMeIllIeHusT" ToXe BO3MOXKHO €CTh BUXpPeBhie 00pa30BaHus B 3¢upe, KaK U 3JIeMeHTapHBIE
YacTHUlEl, HO 6ojiee MaciiTabHbIE, a 3HAYUT CYIIECTBYIOT THIIOTETUYECKas BO3MOXKHOCTDb MCIOJIb30BaTh "TOKH
cMmelneHus" B KauecTBe "9kpaHa". KoTopkiii BO3MOKHO 6ymeT paboTaTh Ha IOPSIAOK 3G deKTUBHEH YeM MPOCTO
9KpaH Ha CBOOOOHEBIX 3/1€KTPOHAaX miH naxe poronax. Eciu sTa goragka mogTBEPOUTCS TO MBI KAK MUHUMYM
TOTyYHUM I1apooOpa3HbIN aHTUTPABUTAIMOHHEIN 9KpaH Ha "TokKax cMmeleHus". [IpaBma ocTaeTcs BOIpoc, Kak
9KPaHUPOBATh BHEIIHIOIO IJIACTUHY KOTOPas B3aUMOIENCTBYET C BHEIITHUM HaberawIuM II0TOKOM 3dupa.
Cxkopee mpu oMoty (GoTOHOB HHGPAKPACHOTO CIEKTPa, KOTOPhie OYOy BRIAEISATHCS €10 IIPU HarpeBe
BBI3BAaHHOM IIPOXOKAEHVEM dYepe3 MJIaCTUHY TePEMEHHBIX TOKOB.

musor.

IaBatliTe mogBegeM UTOr. ECTh IBe MOIENU MUpPa.

- Ta, B KOTOPOU HeT 3¢dupa, HET JOCTYIIHOIO OJI BCeX KOCMOCa, HeT MeK3Be3JHEBIX ITyTeIlIeCTBUY,
IpenCcTaBJIEeHUs O IPaBUTAIIUY He [TO3BOJIAIOT Jaxe Ha OyMare co3[aTh anmnapaT KOTOPHIM XOTs OBl C HATSAKKOU
MOXKHO Ha3BaTh aTUT'PaBUTALMOHHEIM. U YyesloBeYeCcTBO CYyIeCTBYIOT He IIOHSATHO 3a4eM.

- ¥ eCTb Ta MOJIeJIb MUpa B KOTOPOM eCTh MecTO [Jisg 3dupa, a 3HaYUT, OHAa [IOIIyCKaeT CyIeCTBOBaHUE
arnnapaToB CcOelalomnX KOCMOC KakK OIMKHUM U OajbHUM BIIOJIHE NOCTYIHEIM. Mopenb, KoTopasi OObsCHSET, YTO
€CTb TOIJIMBOM [Jis 3Be3[. M 4uTo Takoe rpaBuTauus. M maxe moueMy BpallalOTCs IIaHETH 1 3Be3mkbl [11]. U u3
4ero U Kak YCTPOEeHH! 3JIeMeHTapHble YacTuIlsl ¥ aToMel [10]. ITycTs u noka cxeMaTtudecku. U maxe mosjgydaeM
OTBETHI Ha BOIIPOCH! (GUI0COGCKOTro IIJIaHa 0 IpefHa3HaudeHUH YeloBeKa Bo BceneHHOM.

KoneuHo, a¢bupHEIE MOLENIN PEaJIbHOCTH II0KA ellle He COBEPIIeHHH. TaK, HalpuMep, Ipu 00bsSICHEHUU
TIPUPOMOEI TATOTEHUS 3(PUPOTEeOPEeTUKY, TaKue KaK, HanpuMmep npodeccop AumokoBckuii B.A. Bce etle
paccyXkaalT 0 HEKUX TEeMIIEPATYPHBIX 'PagueHTax B abCOJIIOTHO MHEPTHOM B IJlaHe TeMmmepaTyp adupe. Cam
BoOO111e TEpMUH "TeMIeparypa 3¢upa" abcypaeH. Tak Temnso B BemecTBe 3TO "OPOYHOBCKOe ABUXKEHUeE", a B
BaKyyMe TEIJI0 9TO uH¢ppPaKpacHoe u3nydyeHne uiu ¢GOTOHH WH(ppPaKpacHOro crekTpa. To eCTh TEIJIO BCerma
COIIYTCTBYET BellleCTBY. A KaKoe BelllecTBO B 3¢rpe? MaKCUMyM, YTO B HeM MOXKeT OBITh 3TO "GOTOHE" C
IpakTUYeCKU HyJIeBOU sHepruel [26]. Torma, 4To Ha3kIBaeT TeMIIepaTypoil adupa AIoKOBCcKui? CTelneHb
HacHIIeHus GOTOHaMU C HyJIeBOM 3Hepruei? OTBETH Ha 9TU BOIIPOCH TaK B.A.AITTOKOBCKUY U HE IPENJIOXKUII.
XoTs1 MOe MHEHHE, MOZKHO JIMIITE TOBOPUTE O PA3HOCTH B IJIOTHOCTH 3dupa 00yCIOBIEHHON KPUBU3HOMU
IPOCTpPaHCTBa. A He 0 HeKoU Muduueckoit Temneparype sadupa. Ho cornacurech, KapTuHa MUpPa, KOTOpas
BBIPHCOBBIBAETCSI CKBO3b TPYIBI IMOHEPOB "adupoanHaMuKu" BecbMa HHTepecHa. [1o0 KpaliHel Mepe, OHA He Tak
yHBIIa 1 6e3Hafe’KHa 110 CPAaBHEHHMIO CTOM KOTOPYIO IIpefjiaraeT COBpeMeHHas HayKa, Iie BCEX U BCe XKAET
TeIioBast cMepTh BecenenHolt. Pazberanue niaHeT U rajlakTHUK KatacTpoda, a BOBCe He 3aKOHOMEPHBIH IIpoliecc,
CIIOCOOCTBYIOIUY 3BOJIIOIUY BCEX IIJIAHET B 3Be30bL U T.O. M 3eMisa Kak BeuHasl pe3epBalus OIS BCeX HaponoB



3eMH, U3 KOTOPOU B JIydIIeM CiIydae BEIPDBYTCS €OUHUIIBI U3 MUJIIINOHOB. Y TO, KAKUM-TO 4y[JOM HEU3BECTHO
Korpa. ITuIry 9To TOJIBKO IIOTOMY, YTO B COBPEMEHHOU HayKe IUII0pajn3M MHEHUM OTCYTCTBYET. A I'Ie HeT
Pa3HBIX B3TJIAAOB Ha OOHY U Ty 3Ke mpobyieMy TaM HeT u nporpecca. [IpoTuBopeuns Hanu4due MHOTUX BEPCU
PEeaNpHOCTH U IIPOMCXOOUBIIETO WJIM NPOUCXOAAIIETO, YaCTO ABJIAIOTCS ABATATEIEM TOJTYKOM AJIsT HOBBEIX
TIOMCKOB, @ 3HQ4YWUT U HOBBIX OTKPHITUN U JOCTUXKEHUU.

JIutepaTtypa.

-1- B xocMmoc Ha MarsuToruiaHe. Jlemeriko Auppeii. http://samlib.ru/editors/l/lemeshko a w
[aab.shtml

-2- O maruutonete ®unuMoHeHKoO. Jlememko Auppeii. http://samlib.ru/l/lemeshko_a wy/all.shtml

-3- l'enepaTtop Hyne-Beca. Jlememko Auapeti. http://samlib.ru/l/lemeshko_a_w/den.shtml

-4- DbupHLIT BeTep: mpobiemMa, ommOKY, 3agadn B.A.AI[FOKOBCKUH

-5- binaoB N.®. "Pactymas 3emMnsa: u3 mwiaHeT B 3Be30bl". - M.: Enutopuan YPCC, 2003. - 272 ¢
http://www.nbuv.gov.ua/books/2011/11blinov.pdf

-6- O maruutonete ®unuMoHeHKo. Jlemeriko Aunpeii. http://samlib.ru/l/lemeshko_a wy/all.shtml

-7- O maruutonete EBctpaToBa. Jlememko Aupapeit. http://samlib.ru/l/lemeshko_a_w/alg.shtml

-8- TO 9YTO OT HAC CKPEIBAJIN. 3EMJIA PACTET. UccnenoBarus npodeccopa Xunsrepbepra
http://www.youtube.com/watch?v=1-xVsyiOFwl
-9- KaTactepusM. MaTtepuan u3 Bukumnenuu - cBOOOOHOM sHIMKIIomeauu http://ru.wikipedia.org/wiki/
%D0%9A%D0%B0%D1%82%D0%B0%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%B7%D0%BC
-10-Topomup. Anekcaunap Copoxkahttp://www.skif.biz/index.php?name=Forumsé&file=viewtopic&
p=222341#222341
-11- Bauaos.B.®. KHHETUYECKAYA I'PABUTAILIWA. U PACTYIIAA 3EMJIA http://www.nbuv.gov.ua
[books/2012/12 blinov_r.pdf B.®.
-12-. dpkoBckuii M. O. BceMupHoe TSATOTEHHE KaK CIIeACTBHEe 00pa30BaHUs BECOMOUM Ma TEPUU BHYTPU
HebecHBIX Tel. M.: 1989, 388 c.; CITb: 1912. 269 c.
-13- A3ml BakymoguHaMuku. Jlememko Aupnpeii.http://samlib.ru/editors/l/lemeshko a w/azu.shtml
-14- ACTPOHOMEI OIIpefeIuIi IPUYUHEL IOCTEIIEHHOr 0 yaaneHus 3emnu ot ComnHia. http://oko-planet.su
[science/sciencecosmos/11853-astronomy-opredelili-prichiny-postepennogo.html
-15- TlocTenenHo muaHeTH ymansoTcs oT ComHIa. http://rutube.ru/video
[971£47573373a45b4246a143afb2670f/

16."Bosigxxep" 1 u "Bosimkep" 2 yX yxKe 3a npepenamu ConHeuHo# CucteMrl. http://riddles.uz.ua
ubl/vojadzher 1 i vojadzher 2 uzhe za predelami solnechnoj sistemy/1-1-0-12

-17- 9pxapt Tonne. Cuna MOMeHTa ceildac. .

-18- FOpwuit Anekcaugpoud Cene3aneB OCHOBbBI QJIEMEHTAPHOUM O®U3UKU (ITocobue mist
camoobpa3oBanus) M., 1964 r., 376 ctp. c ui. 'naBa 3 &11.2 [[puMeHUMOCTh "3aKOHOB COXpaHEeHUSI" K
OBUKYIIMUMCS XKUOKOCTSIM U ra3aM.

-19- AxtusHoe nBuxeHue ®ponos A.B. ELECTRIC SPACECRAFT, Leicester, North Carolina 28748 USA,
Issue 27, 1997 p.30-31

-20- Uuepiounsl. MaTepuan u3 Bukunenuu - cBo60HON sHIMKIoneauu. http://ru.wikipedia.org/wiki/
%D0%98%D0%BD%D0%B5%D1%80%D1%86%D0%BE%D0%B8%D0%B4%D1%38B

-21- Toku cmemenus o Makcseny.http://www.youtube.com/watch?v=bhYKI5b L1k

-22- KaBurtamus. MaTepuan u3 Bukumnenuu - CBOOGOIHOM SHITMKIIomeaun. http://ru.wikipedia.org/wiki/
%D0%9A%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F

-23- Onektpocrart.http://samlib.ru/l/lemeshko_a_w/aba.shtml

-24- PoxpectBo 'Henobemumoro Conuia' (AMduTeatpoB).MaTepuan u3 BUKUTeK# - CBOOOTHOM
6ubnuotexu http://ru.wikisource.org/wiki/%D0%A0%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%382
%D0%B2%D0%BE_%C2%AB%D0%9D%D0%B5%D0%BF%D0%BE%D0%B1%D0%B5%D0%B4%D0%B8
%D0%BC%D0%BE%D0%B3%D0%BE_%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B0%C2%BB_(%D0
%90%D0%BC%D1%84%D0%B8%D1%82%D0%B5%D0%B0%D1%82%D1%80%D0%BE%D0%B2)

-25- K Bo3uecenuio 'ocnioguio: "Opecuyio Otua". [IuakoH AHnpey ['IyIeHKo.

-26- 9ddekT Kasumupa. MaTepuan u3 Bukuennu - CBOOOOHOM SHIMKIIOTEOUH.
http://ru.wikipedia.org/wiki/%D0%AD%D1%84%D1%84%D0%B5%D0%BA%D1%82_%D0%9A%D0%B0
%D0%B7%D0%B8%D0%BC%D0%B8%D1%80
%D0%B0#.D0.98.D1.81.D1.82.D0.BE.D1.80.D0.B8.D1.8F .D0.BE.D1.82.D0.BA.D1.80.D1.8B.D1.82.D0.B8.D1.8F

27. Hynp-ipocTpaHCTBeHHEBIN ABuraTtenb. CymapkoB C. http://samlib.ru/s/sumarokow_s/npd.shtml

28. Cencanuonnoe OTkpriTre! OnbiTH ¢ [Tna3moit B Kocmoce! http://www.youtube.com
[watch?v=EF2rYKOKhVw

29. Jlerenna o JleBuadane. Jlememko.A. http://samlib.ru/editors/l/lemeshko_a w/e8rar.shtml




30. O6111MEe CBEmeHUsI O MIapoBOM MOIMHUHU http://www.molnie.ru/sharmo-sveden.php

31. UmnynecHEIM nBuraTens "TepmuHaTop". Copoka AnekcaHnp http://samlib.ru/editors/l/lemeshko a w
m.shtml

Aemop: Jlemewko Audpeti. 2012.

KommenTtapuu: 51, mocnengnuii ot 07/12/2015.
© Copyright Jlememko Arnpeii (biomarket@ukr.net)
Pasmemen: 03/09/2012, namenen: 21/03/2015. 60k. Onenxa: 3.32*6 Bama onenxa: HE HUTa v

CraTuCcTUKA. OK
e CraThs: EcTecTBO3HaHUE —_—

C8sA3ambCs C NPo2paMMUCMOM calimd.

Hosele kHUTY aBTOpOB CH, BHIIIEAIINE U3 NTeYaTH:

K.ITonsinckas "9 HeHaBuKY o6opoTtHen" M.KpacaBuna "Octpele rpanu” O.[TamuauHa "Jlequ-agpakoH.PakynbTeT 060poTHHYeCcTBA"
I''TonuapoBa "Hekpomant.PaboTa cinoBHo npa3nHuk" E.Hukonsckas "CHexabiias HeBecTa" A.I'puns "Onumnuana. By6HoBas mama"
JI.Teppu "ITox kpeinioM apakoHa" V.Kapiiesa "OGeper misi oruensoro mara" H.Kosnecosa "[Ipu3payHbiii poMas"

A.lemueHKO "OXOTHUK"

Kak nonacmb 8 9mom cnucok

CaiiT - "XygokHUKHI"
Iocka 00'saBinenuni "Kuuru"




