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AuHOTanus: B craTbe M3/I0XkEHO OMMcaHue yCTpoHcTBA Mupa C MOMOIIBI0 OJHOW CYIIHO-
cru-dupa. JJaHbl IpeICTaBIeHUS O CTPYKTypaxX JEKTPOHA U MPOTOHA, MO3BOJISIONINE OObSICHUTD
NIEKTPOHEUTPAIIBHOCTD aTOMA, TIOHSTH IIPUPOY 3apsiia, MEKTPOCTATUIECKUX U AIEKTPOMArHUTHBIX
B3auMOJeUCTBUI. JlaHbl TIpe/CTaBieHrst O mpupoe rpaButarmu. OnucaHa Mpyupoga BOZHUKHOBE-
HUS TIEHTPOOEKHOM CHTBI. [laHbl OMMCaHMS SKCIIEPIMEHTOB, TPOBEAECHNE KOTOPHIX, MOKAXKET HAU-
yrie Dupa Bokpyr Hac. [JaHo mpesacTaBienre o (hOpMUPOBAHUM TIEMEHTOB TaOuIbl MeHzeneena,
TMOKa3aHbl B3aMMOJICHCTBYSI HA YPOBHE aTOMOB 1 MOJIeKy/ 1. Ha kocMoornueckoM ypoBHE MOKa3aHbI
3Tansl pa3BuTHs BeeneHHo.

41 onepupyio He cCMMBOJIaMH, a 00pa3aMH M MaTeMaTUKy He MPUBJIEKAIO JUIs JOKA3aTesIbCTBA
CBOMX BBIBOZIOB. [lJ1s1 TOKa3aTeIbCTBA 5 TPUBJIEKAIO SKCTIEPUMEHT M HAOMIONCHU ST ACTPOHOMUH U aCT-
poduzuky. [To MouM NOHATHAM IPUpPOA CUIIBI 3aJI0K€EHa B IBMKeHUU D¢upa. B ocHOBe Beex siBiie-
Huil [Ipupons! nexur CBETO3duponunamuka. Bo BeeneHHOI mporucXoauT TOIBKO OJUH MPOLIECC
nepexona D¢pupa B CBET. Bee siBnenus B [Ipupone npeqHasHaueHsl AJ1s1 00ecrieuyeHust 3TOro mpo-
1iecca Wi sIBJISIIOTCS CIIeCTBIEM 3TOrO IMporiecca. Y MeHsl €CTh TOUHbIe OTBETHl M UCTUHHBIE YOeK-
AEHMS 110 TTOBOJY Pa3HbIX BEIIEH, U 51 B 3TOM aOCOTIOTHO YBEPEH.

Kimouessie cnosa: Ddup, Ceet, CBeToDPUpoarHAMUKA.

YVIK 053

Akovantsev Peter Ivanovich,

pensioner,

Voronezh, Russian Federation.

Aethereal device of the World.

Annotation: In the article description of device of the World is expounded by means of one
Essence-ether. Ideas are given about the structures of electron and proton, allowing to explain
the electro neutrality of atom, understand nature of charge, electrostatic and electromagnetic co-
operations. Ideas are given about nature of gravitation. Nature of origin of centrifugal force is
described. Descriptions of experiments realization of that are given, the presence of Ether will show
round us.

An idea about forming of elements of table of Mendeleyev is Given, co-operations are shown
at the level of atoms and molecules. At cosmological level the stages of development of Universe
are shown.

I operate not symbols, and by characters and mathematics I do not attract for proof of the
conclusions. For proof I attract an experiment and supervisions of astronomy and astrophysics. On
my concepts nature of force is stopped up afoot Ether. All phenomena of Nature SvetoEfirodinamika
is the basis of. In Universe there is only one process of transition of Ether in LIGHT. All phenomena
in the Wild are intended for providing of this process or are investigation of this process.

Keywords: Ether, Light, SvetoEfirodinamika.

IIpemucioBue

CotBopenue BeeneHHOIM 0YeHb JUIMTENbHBIA IPOLIECC M ITOT MPOLECC A0 HACTOALIETO BpEMEHU
npofoykaercsi. B Bubnum MoxxHO HalTH HaMEKH Ha 3T0. M mpesk/ie BCero 3To KacaeTcsi BOIUIOIIEHHU ST
Bora B atoMm Mupe. Kto OHn. ITocnymiaem, uto O cam roBoput o Cebe.

Ot HNoanHa.

I'naBa 8

12 Onsare rosopun Mucyce k Hapony U ckaszan uM: S cBeT Mupy; KTo nocienyet 3a MHoo, TOT
HE 6y,ZLeT XOOuTh BO ThbME, HO 6yIICT HUMETH CBET KMU3HU.

5 Hoxkone 4 B mupe, 5 cBeT mupy.

I'naBa 12

36 JlokoJie CBET ¢ BaMH, BEPYWUTE B CBET, 1a OyleTe ChiHAMU CBeTa.
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46 4 cBet mpuies B MUP, YTOOBI BCAKUI Bepyloluii B MeHsI He OCTaBajICsl BO ThMeE.

W He HyXHO MCKaThb CKPHITHIN cMBICT B cioBe CeeT. Hy:kHO moHMMarh OyKBasibHO, uTO CBET
u ecth bor.

N3 kakoro matepuasia coznana Beenennas?

Bcenennas co3nana u3 1otu 1 Kposu bora.

M.26:26 U xoraa ouu enu, Mucyc B3sit x1ed U, O1arocoBUB, IPEJIOMUIT U, pa3/iaBasi yueHuU-
KaMm, CKa3al: IPUUMHUTE, AIUTe: cue ecTh Teno Moe.

M.26:27 U, B34B yaiy u Oarogapus, ol UM U CKa3al: IeiTe u3 Heé Bee,

M.26:28 ubo cue ectb KpoBb Most HoBoro 3aBeta, 3a MHOTHMX U3JIMBaeMasi BO OCTaBJICHHE
I'PEXOB.

Bcg, uro okpyxaer Hac 310 Bor. O6 3tom roBopsaT Ero cioBa: «SI B Bac, s1 BbI BO MHe.» [1e
Bo MHe? B okpyxaloiiem Hac Mupe.

CKoJbKO BpeMeHH Tpojioiikaetcs nporecc TopeHus?

Bor ycramu E3npsi ckazain: «M60 Bek moTepsiji CBOIO IOHOCTb, M BpeMeHa MPUOIMKAIOTCS K CTa-
POCTH, TaK KaK BEK pa3Je/I€H Ha ABEHAALIATh YacTeil, U IEBATh YacTel ero U MojI0BUHA JIECSATON 4acTu
y’Ke MPOIUIH, U OCTAETCs TO, YTO MOCJIe TOJOBUHBI iecsATor yactu.» 3 Eznpel. 14—10, 11, 12. Bee-
JIEHHOM OCTaJIOCh CYIIIECTBOBATh HEMHOTHIM OoJiee ABYX YacTell OTBEAEHHOTO BPEMEHH.

ITo cytn, Hayka u3yuaer bora B Tex wim uHbIX Ero nposiBiieHusAX U eme yauBIsgeTcs, oyeMy
B [Ipupoze BcE Tak nogorHaHo 1l BOSHUKHOBEHMS BEIIECTBA U KK3HU. [loToMy M mogorsato, 4ro
Bcenennas 3To BHyTpeHHee HarnonHeHue bora.

*..Mos nymia Beinuia! BHavyase Bce 310 ObIJIO OUeHb TSKENO0, HO 3aTeM sI yBUZEI OYeHb SIPKUI
ceeT. Kazasioch, 4To cHavasa oH ObLT HEMHOT'O TYCKJIBIM, HO 3aT€M CTaJl MOIIHBIM custHueM. U Terio
OT HEero mepeAaBaloch MHE: sl YyBCTBOBAJ IYIIEBHYIO TEIUIOTY... M HeoObluaiiHasi SIPKOCTh: OH
MOKPBIBAJI BCE U, OJHAKO, HE MEIIAaJl MHE BUJETh BCE BOKPYT: ONEPALIMOHHYIO, Bpayel U CecTep, BCE.
41 oTueTIMBO MOT BUIETH, M OH He cienwl... * ...CHavyayia, Korma BO3HHK 3TOT CBET, s1 HE COBCEM
noHumai, 4yro npoucxogut. Ho norom OH cnpocuin MeHs, — roToB v 1 ymepeTb? CBeT roBopuil
CO MHOM, 3TOT TOJIOC MTPUHAJJIEKAT UMEHHO eMy. .. S 4yBCTBOBaJI ce0si MO-HACTOSIIEMY XOPOIIIO —
B 0€30IaCHOCTH 1 OKPYKEHHBIM JTIOOOBBIO. JII0OOBB, UCXOMAIIAS OT HETO, — ITO YTO-TO HEBOOOPA3U-
Moe, Heoncyemoe. ... u3 KHuru P. Moynu™*:xu3Hp nocie kxusHu™

Kak CBET cotBopun Bcenennyio, unraiite naniee.

BBenenune

JlaHHast paboTa CTaBUT CBOEH LIEJIbIO0 IOKa3aTh YCTPOUCTBO OKpy:kamomiero Mupa u He CTaBUT
LIEJIbIO ONUCAaHKE B3aMMOAEHCTBHI C IOMOIIb MATEMAaTUKU.

Maremarnueckoe 000CHOBaHME IPUPObI TEX WM MHBIX SIBJICHUI TpeOyeT MPOBEIeHU s ThICSY
9KCTIEPUMEHTOB, YTO BBIXO/IUT 32 PAMKHU JIAHHOW PabOTHI.

C nérkout pyku yBaxaemoro A. iiHmTeiHa Ddup Obl1 yaaneéH u3 ¢gpusuku. OHaKO B TOCITe-
AYIOLIEM pa3BUTUU (PUBUKHU MTPUHSIIM HA BOOPYKEHUE TAKOE TOHATHE, KaK «(PU3NYECKUI BAKYyM».
Mo, mycToTa, HO HaloJTHEHHAst MHOKECTBOM YaCTHII U TIOJIEH, B T.4. ¥ BUPTYAJIbHBIX, POK TAIOIINXCS
1 ucyesaonmx. OIHAKO 3TOro 0Ka3ajaoCch HEJOCTATOYHBIM /17151 00bsICHEHH S peabHOCTH. Ha momorp
MPU3BAIM TEMHBIE MATEPUIO U HEPrUI0, KOTOPbIE, Kak U D(UpP HEBO3MOXKHO HAUTU U UAECHTU(]DU-
poBaTh. Ho 1 3TOr0 okazanoch HeaocTaTouHbIM. [103TOMY Ha MOMOIIb MPU3BAIA OOKECTBEHHBIH
6030H Xurrca, a BMeCTe ¢ HUM U T0Jie, OTBevaroiiee 3a Maccy. MarHuTHOMY TOJIO TIPUITHACAIIA CBOM-
CTBO ocoOo¥ matepun. Kazamock Obl BCE, peabHOCTh MOKHO OOBSICHUTH C TIOMOIIBIO TTPUBJICYEH-
HbIX cymnHocTed. Ho HeT. Oka3zanoch, 4To HY’)KHO BBECTH €II€ HECKOJIbKO yacTull. [la u akcuoHHast
Matepusi, BAPYT OKazajach BocTpeboBaHHOM. Ceiyac JymMaioT BBOOUTh B (PU3UKY OCOOBIN BUJ] CTPYH
OTBEUAIOIINX 32 BCIUIECKH B pagriouana3oHe. BocrpeOoBaHbl CTPYHBI ISl OOBSICHEHHUsI YCTPOMCTBA
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BelecTBa. Jlymaio, 9to rnepedyeHnb Oy/ieT MPOJIOIKEeH, XOTs Obl TOTOMY, UTO TpeOyeT OObSICHEHHUSI TO,
U3 Yero COCTOSIT CTPYHBI.

B nmanHo# craTbe-MoHOrpaduy npeanprHsTa MOMBITKA 00BSICHUTH YCTPOICTBO Mupa ¢ momo-
IO OIHOU CYIIHOCTU-Dupa.

Panee n3yuenuem aprpa 3aHUIMAIMCh MHOTHE AaBTOPUTETHBIE YUeHbIe. DTUM TEPMHUHOM OITpe-
AeJsUTA Pa3Hble MOHATHUS, HO Yallle BCEro MMENIOCh B BUAY 0CO00€ COCTOSIHAE MaTepHud, KOTOpOe
3amoyHsET COO0M MPOCTPAHCTBO MEXKAY aTOMaMH U IPYTMMHU U3BECTHBIMHU YaCTHIIAMH BEIECTBA.

«OpHa 13 mpo6ieM, KOTopasi C cCaMOro Hayasla My4JaeT TEOPHIO, 3aKJII0YAeTCs B BOIIPOCE O COOT-
HOIIIEHUU MEXJy PeabHOCTHIO M (popman3mMoM. Pusnka AoKHA ObITh Oosbile, yeM Habop ¢op-
MYJI, ... OHA JOJDKHA JaBaTh KAPTHHY TOTO, KAKOBA PEaIbHOCTh Ha CAMOM JIeJie».

«OnpenenuTb, MOTYT WJIM HET Pa3JIMuHbIe YaCTUIIbI, U CUITbI OBITh OOBEAMHEHBI B TEOPHIO, KOTO-
pasi OOBSICHSIET UX BCE KaK MPOsIBJICHUE €IMHCTBEHHOM, (DyHIaAMEHTAIbHON CYLTHOCTH.

Bor u norneitaemcs 310 caenars.

1.0Onucanue Jdupa.

CymectByer Mupopas CyOcranuus-Dgup. Bromne camocrositenbHas u pasymHas. OH
(Ddup) moHnmaer, yTO HecoBepIlleHeH. B ToM cMbIciie, YTO HAMOJIHEH HEraTUBHOM MH(pOpMaluen,
KOTOpas BIMseT Ha cyiiectBoBaHue CyObeKTOB BHYTpY Ddupa, HO cocTosAmx u3 Ddupa, Tak cKa-
3ath, AyxoBHble CyrHoCTH. B KOHIIE KOHIIOB, OH MPUHUMAET pelleHre N30aBUTHCSI OT HEXOPOIIIEH
uHpopmalu MmyTéM cxaTusi e€ U KoHceppaiuy. CHavajma KOHCEPBUPOBAHUE MPOUCXOAUT 3a CUET
rykryauuii. HerarueHas ungopmaiius cocpegoraurnBaercs B HeutpuHo, a CBET cranoButcs oun-
nieHHbIM Dpupom. [Totom cospatoTes yactuupsl (BewecTBo), kotopble nepesogar dgup B CBET.
I'paButanius (CBETOBBIE notoku) HarHetaet B BeriectBo Ddup, rae On nepesoautcsi B CBET.
®nopa u payna Toxe nepesoaut Dpup B CBET. Bo BeeneHHo# MpoucXonuT TOIbKO OIUH MPOLECC
nepexona d¢pupa B CBET. Dpup-Oren, CBET-Crin. CBET opranusyer Bce nporiecchl Bo Beenen-
HOW.

I onucanust yerporctBa Mupa gocratouno ogHor CyitHocTH 1 3Tor CyIITHOCTBIO SIBJISIETCS
A¢pup-Cpena 3anonHsomas Bech 00bEM M0J] TBEPABIO.

O cBoiicTBax Ddupa, C TAKUM yCIOBUEM, YTOOBI BCE MHOTooOpasue (hopM U SIBIICHUI OKpYKa-
IOILIEr0 HAC MUPA, SIBJISIIOCH CJIEJCTBUEM CYITIECTBOBAHMS TOJIBKO OIHOU CyIIHOCTH Ddwupa.

Ddup odnagaer onpeneIEHHBIMI CBOMCTBAMH, KOTOPBIE MO3BONISAIOT EMy TBOPUTH BCE MHOTO-
oOpasue popM U sABJIeHUN OKpy)atrero Hac mupa u3 Ceds-Camoro.

OcHoBHOe Ero cBoiCTBO HEMPEPHIBHOCTh U CIIOCOOHOCTh UMETh PA3HYIO TVIOTHOCTb, UTO TM03-
BOJISIET VICKJTIOYUTH 00Opa30BaHKe MyCTOTHl BHYTpU 00bEéMa 3aHuMaeMoro Dgupom. O0beéM 3aHUMA-
emMblil D(PUpPOM HayKa Ha3blBaeT MPOCTPAHCTBOM, UTO SIBJISETCS (POPMOIA cyliecTBOBaHUS Ddupa.
dopmupoBaHue CTPYKTYp B Ddupe MPOUCXOAUT 3a CUET M3MEHEHUsI IJIOTHOCTU Ddupa B onpese-
JE€HHOM oOnmacTu. Dpup 00paszyeT BUXpH, TEUSHUS U CTPYH, T.K. SBJISETCS KUAKOU Cpelon.

Hormyctim, 4to Dpup AUCKPETEH, T.€. COCTOUT U3 OYEHb, OUEHb MEJIKUX YacTull. CMOXeM JiH
MBI C IOMOIIIBIO €r0 00BSCHUTH TpaBUTaIMIO? CMOXeM. [IBIKETCs B IGHTP 3€MJIM U YBJIEKAET CBOMM
OBWXKEHUEM Tesia, TPYKUMasi UX K MoBepxXHOCTH 3emir. CMOXeM JIM MBI C €r0 MOMOIIBI0 00bsIC-
HUTH CUJIbHBIC, cllabble, OOMeHHbIe U MOJICKYJIsIpHbIe B3anmonencTeusi? He cmoxem. UToObl 00bsic-
HUTb 9T B3aUMOJICHCTBHSI, MbI IOJKHBI OOBSICHUTD, KaK OCYIIECTBIISIETCS CBSI3b MEK/y YaCTHUKAMHU
Ddwupa. Ecu Mexny yactnukamu Sduipa He OyaeT CBSA3M, TO U B3aUMOJICHCTBYE HEeBO3MOKHO. Ecin
paszpesarb OYKCUPHBIIA TPOC, TO CMOKEM JI Mbl OyKCHpoBaTh aBToMOOWIb? HeT. 3HauuT HYKHO BBO-
JWUTH HOBYIO CYIITHOCTb, @ 3TO TPOTUBOPEUHT HAllIEMY NIEpBOHAYATILHOMY YCII0BHIO: CYIITHOCTh TOJIBKO
onHa. [Toatomy Dpup-HenpepbiBHAST CYHTHOCTD.

Mex 1y aTOMaMu ¥ MOJIEKYJIaMH HET BUMMOM CBSI3U, HO BEILIECTBO (JII000€) COMPOTHUBIISETCS,
KaK PaCTSKEHMIO, TAK U CKATHIO.

Marepusi, T1IIIb HE3HAUMTEIbHAsT YacTh BeesleHHOM, HO TVIOTHOCTh MaTepuy OOJIbIIE MIOTHO-
cty Dupa HAMOIHSIOETO MPOCTPAHCTBO (HabMmoaaTe bHbINA (hakT), 3HAYUT, DPUpP JOIKEH BKIIIO-
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4arth B ceOsl ¥ TaKOE MOHATHE KaK TUIOTHOCTh. YeM BbIIlIe TUIOTHOCTb, TEM OOJIbIIe IPOYHOCTh Ddupa.
S¢up K0KEH UMETh CITIOCOOHOCTD YIIOTHSATHCS M CHUKATh TNIOTHOCTH /10 OECKOHEYHO MAJIbIX BEJIH-
yrH. Dup pa3HON TIOTHOCTH JOIKEH CBOOOIHO MPOHUKATH JAPYT CKBO3b JApPYra He HapyIlias reo-
MeTpUH 00pa30BaHUI (BUXPEU, aTOMOB, MOJICKYJI).

Ddup COCTOUT U3 IByX KOMIIOHEHTOB-TEMHOT0 Dpupa (TéMHON Matepun) 1 CBETA (témHoI
sHeprun). B Henpax 38€31 u mianet Dpup nepexogut B CBET, 1.e. annurunupyer. CBET aktus-
Hasl KOMITIOHEHTa Dupa, U3JIy4yasich BUXPEBBIM ITOTOKOM U3 HeAp 3B€31 U 1u1aHeT, CBET Harneraer
Ddup B Heapa.

Aunnuruisiums ects nepexon dgupa B CBET.

Bcé BemectBo Beenennoii cocrout uz Dgupa. Bee nonss Bo BeeneHHOU ecTh ABMIKYITHECS
S¢dupnbie obpazoBanus. Jliodoe IBUKeHHE MaTepru Bo BceneHHOI 00yc/IOBIEHO mepeMenieHueM
MOTOKOB Dcpupa.

2. CTpoeHue yacTui Jie:kalmux B 0ocHOBe Bemecrsa.

Buauaste 6s110 CitoBo, 1 CiioBo 6b1710 y Bora, u CioBo 6bi10 Bor.

CrnoBo-crieictBue BuOparmu cpenapl Ddupa. Budpanmu-3to neukenue. B gaHHOM ciydae
CoBO BBICTYIAET, KaK OCHOBA CO3/aHUs JIBMXeHUs1 B Ddupe. IMEHHO ¢ MepBOro IBMKEHHUS BCE
1 Havasiock. [lepBas oirykryarums motHocty Ddupa, nozponusiuas D¢pupy nepeiitu B CBET, u ectb
nepsoe CJIOBO. D¢up nepemen 8 CBET, CBET corBopui BeeneHHyio ¢ e AMHCTBEHHOM 1IENbIO
u aainseine nepesonutsh Dpup B CBET. B nannom ciiydae CJIOBO BbicTynaeT Kak J1eficTBUE UHUITH-
upyloliee Havajao eIMHCTBEHHOro mporiecca Bo Beenennoit nepexon D¢dupa B CBET. CobcrBeHHoO,
9TO JICWCTBUE U TBOPUT BCE.

N3HavanbHO Dup 3aHUMAI BeCh 00bEM U UMeEJT OMUHAKOBYIO IJIOTHOCTh. OTHAKO B 9TOM 00b-
éme npoucxoqwiv paykTyaruu miotHoctu Ddupa. Cmotpute Puc. 1. U kak cienctBue uiyKkTyanui
Ddupa nonyymnach JUCKpeTHas1 yacTuia Dpupa-HEUTPUHO ¢ DPUPHBIM BUXPEM, KOTOpasi MOJy-
YyuJia Ha3BaHUE MEKTPOH (1mo3uTpoH) Puc 2.

Ouyxryaiun iwiorHoct Jdupa.

Hmeen 08BEMEI MIOTHOCTH B
Gomemen obTeme

@aywryam e obséne Idupa

Ecmst rpasiia nopsimertof muotsoc dupa
HMECT ONHOPOIHYIO MOBEpRHOCTS (KoHdimypaLnc)

x

TO B MOMEHT, KOTAa JHePrHA QuIyKTyanm
MIHHMAIEHA, CLETYVET YIap HIBHE

M TEK POMIASTCA HelTPHHO-1aCTHUA ¢ camoll BLCoroi

S ¥ nacrHoctsio Iupa i keant CBETA

X Heittpuuo, cdopMiponas BHXpE 13
Sehipa CTAHOENTER 3NEKTPOHOM.

Puc.1 ®aykmyayuu naomuocmu Igupa

Ho onHOro snekrpoHa (Io3uTpoHa) HEI0OCTATOUHO IS MTOTyYeHU sl BEIIECTBA.

HyxeH npoToH 1 HeHTpoH. JIOrMYHO MpeanoNoKUTh, YTO MPOTOH U HEUTPOH ObLIM CO3/1aHbI
YK€ U3 UMEIOLMXCS YaCTUL], KaK MIPOJOJIKEHUE YKPYITHEHUS CTPYKTYPbI yXKe U3 UMEIOLIEerocst Marte-
puana.
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CreytoliM 3TaroM B CO3/IaHUM BEIIECTBA, ObLIO CO3[AaHME TYIHEUTPUHO-CTPYKTYPhl HE0O-
XOAUMOM 151 (POPMHUPOBAHMSI KPUCTAJUTMUECKON PEIIETKY MPOTOHA 1 HelTpoHa. HeoOxoaumo ObL10
COEMHUTD IEKTPOH M TIO3UTPOH B eIuHOE 1iesoe. i 3Toro HeoOXoamuma BBICOKAsi TeMIieparypa
1 napieHne. Temmeparypa HeoOXOOuMa JJIsl TOrO, YTOObI OcnadbuTh DPUpPHBIE BUXPU JIEKTPOHA
Y TIO3UTPOHA, a JIaBJIeHUEe HYKHO /IS MHTErPalliyi HEUTPUHO JIEKTPOHA U MO3UTPOHA JIPYT B Jpyra.

SrpHENT
BHXPb

" TombKO HaMpanTeHMen
EBpAIIeHIA BIXpA.

ok o

—— mefitpuso

InomsocTs 3dupa B EMEPe N0 Mepe NPHOIDKEHIE K
HefITHITHO CTPEMHTBCR K MaKCHMYMY Pamiye Hirgen

aﬂeI{TpOﬁ He OTpaFHiHeH.

Puc 2.9aexmpon. Ilpedcmasasiem co6oil uacmuuy-HeiimpuHo ¢ guxpem Jgupa, komopotil
ecmb 2pasumayuoHHoe noje SMoil YacmuLybl

JyaHelTpuHO (O3UTPOHHIT).

Puc. 3 /ly>ueiimpuno-coe0uHénHble 8mecnie I1eKmpox U NO3UMPOH

Jnst cozpanus gysneiitpuHo CBET KoHLIEHTpUpYeTCsl B IIApOBOE CKOTUIEHHE, BHIITYCKAET JBa
JKeTa ¥ HarHeTaeT B IapoBYI0 00JIaCTh JEKTPOHbI U MO3UTPOHBL. 110 Mepe MpoBUKEeHUs TEKTPO-
HOB U MO3UTPOHOB IO JXKETy CO3Ja€Tcsl BBICOKas TemIeparypa U JasjeHue. IIporecc npoucxogur
IIPUMEPHO Tak: [51]

Active Galaxy 3C 264 (NGC 3862)

Puc.4 Komnvromepnas aHumauusi npoueccos 8 0icemne
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CHavana popMUpyIOTCSl AySHEUTpUHO Puc.3, a MOTOM MPOTOHBI ¥ HEUTPOHBI U3 TAKMX 0Opa-
3o0BaHuil Puc.5:

ITocTpoeHHEe KPHCTALIMYECKOH
PeLIETKH IPOTOHA

1% = Jl5a EIpA NOHIPOHNEE
@ MOTYT YIepANEATE
1% -~ M SMeKTpOH,
'-? el T TOTHTPOH,
UTH TIOSHTPOHILE.

),-«-
—09ast=p— A (0EE=—=3=20 0O/
Homrpoxmu Tosntponmit
(nysuefiTpuno) (myaHefiTpHHO)

Puc.5 Bzaumooeiicmaue 08yx 0y3HellmpuHo 8 KpucmaaauuecKkoil peuiémke npomona

TIpoToH
Kplrcramuqecm peméﬁca COCTOHT H2 MO3NTPOHHER,

AMEKTPOHOE H MO3HTPOHOE.

TTosuTpoH ¥ ero rmoxae

Pe

Aﬁf@" 5 “3bpe

b

2 *._30Ha MoBRIMeHHOR
@ . mmoTHocTH P2

Honn'pc}um L

T'paBHTALMOHHEIS BIXPH ¥
BaaMoneficTEIR [y P .
MOMITPOHNER 18 :

P1-30H2a noxIckenHOf nAOTHOCTI
EHYTPH NPOTOHA

Puc.6 IIpomon

[TpoToH B KOHEYHOM MTOTE BBIIJISAAUT Tak: Puc.6. Y HeliTpoHa Puc.7 mo3utpoH HaxomuTcs
B LIEHTPE U €ro I'paBUTALIMOHHOE T0JIe HEUTPAIU3YeTCs MoJieM 1eKTpoHa. [IpumMepHo Tak:
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Helitpor
KpHcram'mquKaﬂ peménca COCTOHNT H3 MOIHTPOHHEE,
JMIEKTPOHOE H IIO3HTPOHOE.

SIeKIpoH, MONE KOTOpOro
EBnorpyeT mone mosutpoHa

Py
Brxps

Ddupa
Iozutporuit « Lo

rpaBHTa]_[H OHHBIE BHXPH “‘.
EzaMMonciicTENa 0, 4 P 3oHa BRICOKOH
[IOSHTPOHHEE 7% e - [IOTHOCTH

P1-20Ha MOHIDEEHHOIT MIOTHOCTH
BHYTPH DemETKH

Hefitpon pacronaeTcs Ha IPOTOH M JIEKIPOH, JMEKIPOH TepAET
ugacTe {Hpa CEOET0 rPaBMTALIMOHHOTO [IONA, 9T0 TPAKTYETCH,
Kak BE1I0pOC HEATPHHO.

Puc.7 Heiimpon

TIpuMepHas cXeMa pacrana HeiiTpoHa

I'pasuTamonHOe (BHXpEBOE) BIaMMOIEHCTEIE
. MO3NTPOHMER %

Tlosntpormm
PAEMTALIMOHHELT

" EMXpE 37EKTPOHA
T paeHTaLMOHHEI

BHXPE ITO3NTPOHA

1 cTagus
OcnabneHne rpaBHTALMOHHEIX CBA3EN MEHIY
TIOZHMTPOHMAMH E KPHCTAIIMYECKON pemETre

‘_'J:,i i‘?'/(

Heitrpuno

MecTo 3neKIpoHa 3aHHMAasT

TIOZUTPOH
DnexTpoH TepaeT

ugacTe Ddipa BHIpa
HAa3bIBAEMOTO
HEefITPHHO.

2 cTanusA-paspeIB cBsAzei.

Puc.8 Cxema pacnaoda neiimpona Ha npomoH, 1eKmpoH u HellmpuHo

Tax ObuH CO3AaHbl 2JICMCHTAPHLIC YaCTHUILIbI. Takoe YCTpOﬁCTBO qaCTull, MOXCT 0OBACHUTD
SHCKTPOHefITpa)IbHOCTb dTOMa, HaJIMYNE 3apAd0B Yy TEJI U UX OTCYTCTBUE Y IJIEMCHTAPHbLIX YaCTHULI.
HpOHCHI/IT CIIMH 3JJICKTPOHA M IIPOTOHA. Ilo3BouT pa306paTLc;1 ¢ OECYMCIEHHBIM KOJIMYECTBOM
YaCTHLl OTKPBIBACMBbIX HaYKOﬁ Ha YCKOPUTEJIAX U MHOI'O 4€TO0 ele.

3.Co3xanue 3JjieMeHTOB Ta0 ULl MeH1eieeBa.

11
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ATOM BOOOpOZA

Puc.9 Amom 600opoda. Inekmpon 08uicemcs no nepumempy zpasumayuoHHo20 NOAsL nPo-
moHa. Imum odecneuusaemcst HellMpPALbLHOCHb AMOMA, 8UXPL INEKMPOHA ONOKUDPYem 8UXPb
npomoHa.

CoznaHue 3JIEMEHTOB BEILECTBA AHAJIOTMYHO CO3[aHUI0 IIPOTOHOB M HEeWTpoHOB. IllapoBas
obnactb CBETA BbilTycKaeT JBa JKeTa, KOTOPbIE BCAChIBAIOT U3 OKPYKAIIIETO MPOCTPAHCTBA JIEK-
TPOHBI, TPOTOHBI U HEUTPOHBI. [10 Mepe mpoaBHKEHUS N0 IKETY U3 HUX (DOPMUPYETCS BOJOPO.
u renuii. Ha Puc. 9 nzo6paxén atom Bomopozaa.

N3 takux CTpyKTyp CO3AaHBI BCE aTOMbl XUMUYECKUX 1eMeHTOB Puc.10.

Co3zaHrie aTOMOB 3JIEMEHTOB OIPEIEJIEHHOTO MIEPUO/IA MPOUCXOUT B OIIPEAEJIEHHBIN STaM pa3-
BuTHs Beenennoit. Kaxnomy neprony aToMoB BelliecTBa TaOiuiibl MeHeieeBa COOTBETCTBYET CBOM
stan pa3Butus Beenennoi. Co3gaHne aTOMOB BEILIECTBA MPOUCXOIUT B JIKETaX.

Ha onpenen€éHHom stane pa3BUTHS FUIAKTUKH, 3BE3/bl U TJIAHETHI (POPMUPYIOTCS AHATIOTAY-
HBIM 00pa3oMm. JIBa aKeTa BCachIBAIOT U3 OKPY:KAIOIIETO MPOCTPAHCTBA XMMUUYECKUE IEMEHTHI Tep-
BOTO, BTOPOTO, TPEThEro M YeTBEPTOro mepuoyioB Tadmisl MeHzeneeBa. B pxkerax popmMupyrorcst
3BE3[IbI U TUIAHETAPHBIE CUCTEMbI U BHIOPACHIBAIOTCS B PyKaBa.

TosbKO Ha 3TOM 3Tare NOSABJIAIOTCS 3BE3/1bl U IUIAHETHI U TOJIBKO HA 3TOM dTare (pOpMUPYIOTCS
MX IpaBUTALIMOHHBIE NI0J151. KpoMe Toro, Ha 3TOM 3Tarie CO3JaHO CJI0KHOE BEILIECTBO, T.€. COCTOsIIEe
W3 HECKOJIBKMX XMMHYECKUX JIEMEHTOB.

BHETP TETHYECKHE YPOBHH aTOMOB

XHMHYCCKHX 3]ICMCHTOB.
KpacHbmi-opSHTe] 3MeKTpOHOE
Croni- rpaEnTALTOHHEIE [OIA
TPOTOHOE M SMEKTPOHOE

TIpoTOHBI PACTIONOTAIOTEA 0 Mepid epint Anpa.,
HeiTTpOHBI BHYTPH ANpa

. Tpapurarmonmb1e
~7 |\ DOMA 3NEKTPOHOE

12
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Puc.10 Cmpyxkmypa amoma. Ilpumepnas cxema pacnonodicenust IHepzemuuecKux yposHeii
6 amomax

4.I'paButanmusi.

B Ilpupone Bce€ anemenTapHo npocto. CyiectByioT 1Be cpeabl Dup u CBET, koTopble siBiis-
1o1cst ocHoBo Muposzaanus. CBET uzinyyasick BUXpEBbIM [TOTOKOM, HarHeTaeT D¢up B Hejpa IJla-
HeT U 3BE€3[. [Bmkymmiics D¢up B Hellpa U €CThb NPUYMHA NPUTAIKUBAHUSA TeJl K MOBEPXHOCTU
3eMJIM.

Kak 6b110 paccmorpeno Boie. [Ilapooe ckorierne CBETA BBIOpOCHB /1Ba JIkeTa HArHETaeT
B 00/1aCTh M3 OKPYKAIOIIErO MPOCTPAHCTBA paHee CO3/1aHHble 1eMeHTHl. [1o Mepe MpoXokIeHus
IO JIKETY U3 JIEMEHTOB (POPMUPYIOTCS 3BE3/bI U IIJIAHETHI U3 KOTOPHIX B IEHTPAJIBHON YaCTH CO3/a-
I0TCSI 3BE3/IHBIE CHCTEMBI U BHIOPACHIBAIOTCS B PyKaBa TJIAKTHK.

PaccmoTrpum skcnepruMeHTabHbIE TaHHBIE.

Iurara [69]:

3.4. dpakTaiisl B IJ1a3Me.

B pabore [10] uccrnenoBaauchk HeOObIYHBIC (PU3MYECKUE SIBJICHUS B I1a3Me, NPUBOISAIINE
K TOSIBJICHUIO B Hel (PPaKTaJIbHBIX CTPYKTYp. BUIO 0OHapykeHO, 4TO KBa3MHEUTPATbHOE COCTOS-
HUE TUIa3Mbl CMEHSIIOCh YHOpsiIoueHHbIM cocTostHueM [10]. O6pa3oBasiimecs: peryisipHble CTPYK-
TYpbl UMeJM (PPAKTATIBbHYI0O 3aKOHOMEPHOCTb, MpUYeM (ppakTasibl B IJIa3Me MPOSIBIISINCH B MaK-
pockornyeckoM Maciiradbe. B Makpo MaciTade CTpyKTyprpOBaHHAS IJ1a3Ma MPeJICTaBIIsiia coOou
JB€ CUMMETPUYHbIE CUCTEMBI, HAIIOMUHAIOIIME 110 (popMe BJIOKEHHBIE KOHYCHI (puc.1). B ¢ppakTans-
HBIX CTPYKTYpax BUJIHA XapaKTepHas 3aBUCUMOCTb, ITIOCTPOEHHAS 110 IMPUHIIUITY YIBOEHHUS MEPUOJA.
Ha yHuBepcanbHOCTB ClieHapHs YIBOEHHS MEpUoAa B CUCTEMAX, UMEIOIINX XaOTUYECKOE NIOBE/IEHUE,
oOpaTw1 BHUMaHHUe B cCBoUX uccienoBanusax deiirendaym [11].

Takum 00pa3om, B TUIa3Me, BMECTO XaOTUIECKOTO IMOBEICHN I, HAOTIONAJICS COBEPILICHHO OITpe-
JeJICHHBIM BUJ OpPraHU3allid U COBEPLIEHHO OMNpeJesieHHas B3aUMOCBSI3b JIEMEHTOB CTPYKTYPBHI.
BrisiBiieHHas BBICOKas CTENEHD YIIOPAAOYEHHOCTH B IUIA3ME, BCTYIIAET B POTUBOPEYUE C TPATULIU-
OHHBIM TTIOHMMaHHUEM IPOLIECCOB B Hell. Bce 3To yka3piBaeT Ha MPOIECChl, B KOTOPBIX MTPOUCXOAUT
YMEHBILIEHUE SHTPOIUH TIJIa3MBl.

[InazmeHHbIE KOHYCBI

[lnasMeHHEe KOHYC

[lnasmMmoobpasyoumuil KaHad

Puc. 11 Cmpykmypa, nadarodaemas 8 naazme
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Iurara [70]:

Huxe npuBesieHbl HEKOTOpBIE PE3YJIbTaThl HAIIMX SKCIEPUMEHTAIBHBIX UCCIIEI0BAHUM, KOTO-
pble, Ha Halll B3IJIsA], TaKXke MOITBEPKAAI0T 3aKOH yMeHbIlleHus suTponuu [15]. Hamu uccnenosa-
JICh HeoObIuHbIe (pu3mveckue 3(p¢eKThl, oOOHapykeHHble B Tuiazme [15]. B mmasme Habmonanoch
MOSIBJIEHUE PETYJISIpHBIX CTPYKTYp. KBasuHelTpasibHOE COCTOSIHME IJIa3Mbl MEHSJIOCh Ha YHOPS-
noueHHoe coctosiHve. OOpa3oBaBIIMecs PeryjsipHble CTPYKTYpbl UMeH (PpaKkTalibHblE 3aKOHO-
mepHoct [15]. Hekotopsie otorpaduu «0TneyaTkoB» Iia3MeHHbIX (DpakTasioB, 3apUKCUpPOBaH-
HblEe Ha MUILEHSX U3 TYTOIUIABKUX METaJLIOB, MpUBeIeHbl HUke Ha puc.l [15]. B cooTHOmEHM X
LIMPHUHBI TIOJIOC B (PPAaKTaJIbHBIX KOJIBLIEBBIX CTPYKTYpax IMPOCMATPUBAETCs XapaKTepHas 3aBUCH-
MOCTb, HocTpoeHHasi o npuHuuny Y IBOEHW S nepuona. Ha yHuBepcanbHOCTb yABOEHM S NEpUoAa
KOJIeOaHMI B CUCTEMaX MMEIOIIMX Xa0TUYECKOe MOBeIeHHEe 0OpaTiyl BHUMAaHKE B CBOMX MCCIIeJOBa-
Husx Peiirendaym [18].
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Puc.12. ®Domozpapuu «omneuamros» @HpaKmarbHolx CMPYKMYp, BG03HUKAIOULUX
8 naasme.

Ha Puc.13a cxemaTnyecku MoKa3aHbl IVIa3MEeHHbIE (PpaKTasibl, BOCCTAHOBJICHHbIE 0 «OTIIeYar-
Kam» Ha MulneHsx. Ha Puc.136 noka3aHo ceueHue (ppaKkTalbHOrO KOHYcCa U €ro TOHKasi CTPYKTYpa.

[nasMeHHME KOHY CH ToHEA&Ad CTPYRETYpa

MnasmMmoobpasyomui rRaxan

Puc.13. I1ha3zmennvie goppakmanst. a,0

dpakTanbHble TPOSIBICHUSI B CTPYKTYpax sIBJISETCS BCEOOIIUM MPU3HAKOM JJIsi MHOXECTBA
NIPUPOIHBIX MPOsABIEHUI. PpaKTasbl MPOSABISIOTCA KaK Ha MAaKpPOYpPOBHE, TAK U HA YPOBHE JIEMEH-
TapHbIX vactul] [16, 17]. [lna3ma He okazanach UCKIoUeHueM. [losiBiieHne perysasipHbIX CTPYKTYp

15
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B IJIa3Me yKa3bIBaeT Ha HAIMYKE MTPOLIECCOB B HE, MAYIIHMX C YMEHbIIIEHUEM SHTPOIUH. Pe3ysbTaTsl
WCCIIeIOBAaHM S yMEHBIIIEHHSI SHTPOIUY T1J1a3Mbl MOTYT OKa3aThCsl KTIOUEBBIMU ISl TIOHMMAaHHMSI TTPO-
11ecCOB B (PU3NYECKOM BaKyyMme, PUBOIAIIMX K POKIACHHIO JUCKPETHOTO BEIECTBA U3 BaKyyMa.

Teopema KiMMOHTOBHYA MpPAaKTHMUECKW CHUMAET 3alpeT Ha BO3MOKHOCTh BO3HUKHOBEHUS
PETYJISIpHBIX CTPYKTYp B KOHTUHYYMe. B paMkax Teopun (pu3N4ecKoro Bakyyma, UCHONb3Ys S-Teo-
pemy KiimMoHTOBMYA, MOSBISAETCS BO3MOKHOCTh OOOCHOBATh BO3HUKHOBEHHE HE TOJIBKO PETYJIsp-
HBIX CTPYKTYP B KOHTHHYYME, HO U TIOPOXJEHUE TUCKPETHBIX YaCTHIl U3 HETIPEPHIBHOTO BaKyyMa.
OpHuM U3 cnencTBuil S-teopemMsl KilMMOHTOBUYA sIBJIsSIETCS BBIBOJ O TOM, YTO KOPHHU JIUCKPETHO-
CTH Clle[lyeT MCKaTh B HEMPEPbIBHOCTU. 3aKOH YMEHBILICHUsI SHTpoNuu KIMMOHTOBUYA JaeT KJTod
K pa3peleHuio (pyHIaMEeHTAIbHOU KOJTU3UM HETPEPHIBHOCTH M IMCKPETHOCTH, KOTOpast IO CHX MOp
HE Hallla cBoero pemeHusa. Konen nurar.

Henpa-BbicokoTemnieparypHast Iia3mMa, KOCMOC (ITIPOCTPAHCTBO) -HU3KOTEMIIEpATypHast
mia3ma, Ho (ppaktaisl popmupyer CBET. Konycheiit morok CBETA Gepét Hauasio B HeApax, Kak
(pakTan, ¥ BHIXOAUT B KOCMOC, BcachiBast Dpup B Heapa. ITo U ecTh rpaButarms. Ko Hu Oyap,
MOXET J1aTh TPE/ICTaBJICHUE I'PaBUTAIINM, OCHOBBIBASICh Ha SKCIIEPUMEHTax? A O MpPHUpOAE JKETOB
ecTh Ternepb y Koro Jimdo comHeHusi? A uro HaniomuHaeT 1367 1o BceHenmpeMeHHO N paKIIMOHHAS
KapTUHKA.

Puc.14 /I»cem-suxpo uz Ceema sHympu Komopozo (hopmupyromcst RPOmMoHsl U HellmpPOoHbl

Puc.15 /Irrcem-euxpo uz Ceema 8 Komopom dhopmupyromest 36¢30ul U nAaHembol U U3 KOMo-
pblx popmupyromcest 36¢30Hble CUCHIEMbL

Co BPEMCHEM [IZKEThI UCYE3AI0T U B LICHTPE I'AJIaKTUKU (l)OpMI/IpyeTCH KBasap,
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Puc.16 Keazap. Buympu uépnas mouka-uaposas ooaracmo u3 Ceema Huuezo e uz.ayua-
HWast, NO3MOMY KaXCywasicst YEpHOIl, KOMOPYH CUUmMarom UépHoii Oblpoil

Puc.17 Yeacarowguii keazap

KOTOPBIN BBHIIIOJHAET BaXKHYIO POJIb B CTAHOBJIEHUU I'PAaBUTALMOHHBIX IOJIEN 3BE3[ U IUIAHET.
Ceonmu CBETOBbBIMMH norokamu oH HarHeTaeT D(pup B CBOM HEZpa, HO 10 MEPE MPOXOKACHUSA
yepes raJlakTUKY, D(pUp NUTAET HOBOPOXKIEHHBIE 3BE3/1bl U TUIAHETHI, IOMOI'asi CTAHOBJIEHUIO UX I'pa-
BUTALIMOHHBIX Nos1el. HacTymaeT MOMeHT, Korja NpakTUYECKU BECh DpUp, 10 MEPE JBUKEHUS K KBa-
3apy, MOIVIOIIAETCA 3BE3/1aMU U IUIAHETaMU, [T03TOMY KBa3ap yracaeT. IMEeHHO I03TOMY KU3Hb KBa-
3apa KopoTtka. OT KBa3apa, B LIeHTpe raJlakTHKH, OCTa&Tcs mapoBasi oonacts 3anoinHenHass CBETOM.
Ona HUYero He U3JIy4aeT U NOITOMY HE BUHA.

IIpupoja rpaBuTanuu.
PaHee ObLIO M3BECTHO, YTO TPABUTAIMS 3TO CHJIA C KOTOPOH BCE MaTepUaibHble OOBEKTHI B3a-

MMOJEHCTBYIOT pyT ¢ ApyroM. Cuiia B3auMOJeNCTBUsI BCEeMUPHOTO TaAroteHus osuia M. HelotoHOM
BbIpaxkeHa (POpPMYJION:
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OpnHako He ObUTa OTKPBITA MPUPOJIA TPABUTALIMK, U IO HACTOSIIETO BPEMEHU HUKTO MPE/ICTaB-
JIEHUs1 He MMeeT O CaMOM MPUPOJIe TPaBUTALINY.

MHoI0 TeopeTuYeckd 0OOOCHOBaHA Hay4yHasl Uesl O TOM, YTO I'paBUTAllMsl, HE YTO MHOE, KaK
NOTOK DuUpa K LHEHTPpaM IUIAHET U 3BE3], IIIE OH NEPEXOAMT B JIpyroe arperatHoe cocrosinue-CBET
n CBET pBurasch OT LIEHTpa, BUXPEBBIM KOHYCHBIM ITOTOKOM, HarHetaer D(pup K LEHTPY, 3BE3]
Y TUIAHET.

HayuHble 3Ha4eHMs JaHHOM M/IeH 3aKJII0YAIOTCS B TOM, YTO OHA MOJTHOCTBIO MEHSIET MPEACTaB-
JIEHUE O OKPYKAIoIIeM Hac Mupe U BeeneHHou.

Bnaronaps naHHO#M HayYHOM MJiee MOKHO OOBSCHUTH (POPMUPOBAHUE [JIA3MEHHOTO KPUCTAILIA,
KOTOPBIIi ObUI MOJTy4eH Ha OPOUTAILHONW CTaHIMU «MHUp» B TEYEHUM BOCBMUJIETHETO SKCIIEPUMEHTA,
MIOTEPI0 MBIIIEYHON MAacchl KOCMOHABTOB, HAXOASIIUXCS IJIUTENIbHOE BpeMsl Ha OpOHTe, CO3JaTh
HOBYIO TEOPHUIO BO3HUKHOBEHHS BCEJIECHHON B OCHOBE KOTOpPOM OyJeT He MaTepusi, a co3HaHue. OHa
MO3BOJIUT HAM OTKa3aThCsl OT OOJIBIIOrO B3pbIBa M JACT BO3MOKHOCTD 3arJIIHYTh B Ha4aJI0 Havyall.

bnaronaps JaHHOMY OTKPBITHIO, MOKHO OyzieT npaktudecku co 100% BepoSITHOCTBIO, IPOCYH-
TaTh BOBHUKHOBEHUE 3eMJIETPSICEHHI, BOBMOXHO JIaXe 32 HECKOJIBKO CYTOK JIO MX Havasa. Pazpabo-
TaTh HOBBIE TEXHOJIOTM U T. 1. U T. I.

CymHocTh Hay4YHOH MEW 3aK/II0YaeTcs B TOM, YTO MHOI OOOCHOBaHA B3aMMOCBSI3b MEKLY
rpasutanyed 1 JerkymmmMcss CBETOM Bo B3aMMHO IPOTHBOIIONIOXKHBIX TOTOKAX.

Jloka3aHo, 4TO 3B€3/Ibl M3TY4aI0T SHEPTUIO B OKPYXKalollee MPOCTPaHCTBO B Buze Ceera (B JaH-
HoM ciydae nop Ceerom nogpasymeBaerca HernpepsiBHas Cpena, KOTOpoe sBIISIETCS APYTHUM arpe-
raTHBIM COCTOSIHUEM Dpupa.)

Kax 13BecTHO, OCBEIIEHHOCTh

D D
E =— = >
S 4*xma*xR

I'me: ® — cBeToBOU MOTOK. YeM gasibliie HAXOOUTCS OT UCTOYHUKA CBETA, TEM MEHBIINN CBe-
TOBOM TMOTOK MPUXOOUTCS Ha €AWHMILY IUtolmaau. Hayka yTBepkaaer, 4yTo cujia CBeTa He 3aBUCHUT
OT PacCTOSIHUS JI0 UICTOYHMKA cBeTa. Tak jii 310? PaccMoTpuM 31O Ha mpuMepe: cM. puc. 18.
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Puc.18 Ceemogoit nomok 6 3agucumocmu om paccmosiHus

I[To nanno# hopmyse Mol umeeM: J=J,=J3.

Ho 370 cripaBeyivBO JIMIIIb TOJBLKO B TOM CITydae, eCJId Mbl COOepeM CBETOBOM MOTOK CO BCEl
mommany. OnHako S; <S> <83, 3HaunT AD 1> ADr> AD3 npuxoaAIuUincs Ha eUHMITY TUIOMIA/IH.

Ecmm §; <S, <83, 10 J71> Jo> J3.

N yem panbiiie OT UCTOUHUKA CBETA, TEM MEHbIIIE CBETOBOIO MOTOKA MPUXOJUTCS HA €AMHULLY
IUIOIIAAM, COOTBETCTBEHHO, YEM JTAJIbIIIE OT UCTOYHMKA CBETa, TEM CUJIa CBeTa MeHbIlle. 3HauuT: J=E
-S.

Paccmotpum /1Ba UCTOYHMKA CBETa, CBETOBbIE IIOTOKU KOTOPBIX U3BECTHBI U D > D).

OcBelIeHHOCTh OT MEePBOro UCTOYHUKA:

)
E= 4o11-R!
OT BTOPOTO!
@
E=7oK
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Puc. 19 Pasencmao 08yx ceemogvix nomokos 8 moukxe O

PagenctBo ocserieHHoctH oT @ 1 @, Oyner B HekoTopoit Touke O.

E=E,

Torna:
M
R? RS
R &
R @
B 0 O
R: @

Ecnm Oyzet u3BecTHO paccTosiHUE MeXy MCTOUYHMKaMu cBeta L, To R =L-R;, orciona:

LR:_ /@
R V@
I
R‘_\’:__1
g
L
B

| D
1+ =
PaccMoTpum cutyatuio ¢ rpaBUTaLden.

Bosbmem 1Be Macchl m > m; usnyyvawoime CBET &> @,

Kaxmas macca OyzieT KOHLIIEHTPUPOBATh BOKPYT ce0sl IpaBUTAIMOHHBIE TOTOKK Dupa, IIoT-

HOCTb KOTOPBIX OyJeT paBHa:
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N= & : N;=LJ
4-11-Rs 4R
e . i
I1] o | e 13
Rl 0 R2

Puc.20 Pagencmeo 08yx Igupnvix nomokxos é mouke O

B Hekotopoii Touke O MIOTHOCTh TPABUTAIIMOHHBIX TIOTOKOB OyAET paBHa:

m b R m Ry 4 /mu

—_—_— = OTCIOfA —— =« =——=\ | ——
A 2 2 -]

4R 4R R: m’” R ¥V m
TOTa, €CJIH PACCTOAHHE MEXIY MaccaM L, TO:

I

L - Ri=

R—=
1+

Ortciona cuity B3aMMOJENUCTBUSA JIByX MacC MOXKHO OINpPEAEIUTb Mo hopmyJie:

F= #: -Se .gg WIH F:¢' Sn'gs

I L. X
4. | e
(VR e

rae Sg — IJIOIA/b B3aUMOJICHCTBHS JBYX Macc.

£B — YCKOPEHHUE B TOUYKE paBEHCTBA I'PABUTAIIMOHHLIX ITOTOKOB.

[Noatomy knaccuueckas (popMmyria He BepHa B cBoe ocHoBe. [Ipenmonaraercs, 4To rpaBUTaId-
oHHoe roJte popmupyeT He Macca, a pakTidecku nose popmupyer CBETOBOMU notok. Kosddumm-
€HT TPOIOPIIMOHAIBHOCTY YTOUHSIET CHITy B3aMMOJECUCTBUSA, T.K. OONbINAs Macca U3jydaer u O0Jb-
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IIMIA CBETOBOM NMOTOK. [103TOMY Yy Tes, MpakTUYecKu OTCYTCTBYET I'PaBUTAIIMOHHOE B3aUMOJIEIICTBHE,
T.K. CBETOBBLIC ITIOTOKHU U3JTyHYAEMbIC UMW OYE€Hb HE 3HAYNUTCJIbHBI.
Paccmorpum npumep:

LlgHtp

= Connya

ConHys

Puc. 21 Bzaumooeiicmaue 3emau u Coanua

L= 150 000 000 k.
mg=342 000 m,

To: Ry Oyzet pasen npumepno 256 000 km
VaBoeHHas! cuia B3auMofIeNCcTBUs OyaeT (hOpMUPOBATHCS 32 CUET MACCHI 3eMJTH.

Puc. 22 Popmuposanue cuavl 2pagumayuoHH020 8030€liCMEUsL HA MeN0

CounHue yepe3 3emno nepekadyuBaeT dpup. 3a CYeT TOro, 4to DPUp yBJIEKAET CBOUM JIBH-
keHreMm 3eminio B ctopoHy ColHIIa, IPOUCXOOUT cMelleHre 3eMiM B cTopoHy CollHIIa, BO3HUKAET
orymenue nputskeHns 3emian ConHiieM. AHAJIOTMYHO MTPOUCXOAMT U ¢ JIyHOM.

I'paButanmsa — nmorok ddupa u He TonbKO. iMeHHo u3 D¢upa chopMUpPOBaHBI SJIEKTPOHBDI,
IIPOTOHBI M HEUTPOHBI — OCHOBA COBPEMEHHOMW MaTepuu. DPup, aHHUTUIMPYS B HEJIpax 3BE3] U IUIa-
HET, IepeXoAUT B Apyroe arperatHoe cocrosiHue-CBET, 4To u ABJsieTCs MCTOUHUKOM SHEPIrUu 3BE3 .
VIMeHHO B 3TOM NPUYMHA TOTO, YTO HE/Ipa IUIAHET pacKajieHbl. D(UpHbIEe OTOKU BHYTPHU BELIECTBA
(bopMHUPYIOT MEKaTOMHBIE U MEKMOJIEKY/ISIPHBIE CBS3H.

Ecnu MBI B TOUKY paBeHCTBA IpaBUTALIMOHHBIX 1OTOKOB CosHIA M 3eMJId, TIOMECTUM MaTe-
pUasbHBIA 00BEKT, JomyctuM JIyHy, W ecim LeHTp TsokecTd JIyHbl MOCTOSIHHO OyJeT HaxomuTCs
Ha JIMHUY COeAMHSIoNIEN LeHTphl TshkecTd CosHua 1 3eMiid, To JIyHa HUKOra He ynaJeT Ha 3eMITI0.
Jlasxe ecrm Mbl IPHJIOKHUM K JIyHE CHUTY, YTO OBl IPHOIM3UTD €€ K 3eMJIe, TO YeM OJIKe K 3eMile Mbl
Oynem npudmkarts JIyHy, To TeM Gorblnee ycuiue Mbl Oynem npwiarate. Ham Oyner kasarbest, 4To
B3aumorneiicteue JIynsl ¢ ComnHileM OyaeT yBenrmuuBarhes, a JIyHbl ¢ 3emiell yMeHbInatbesi. B neit-
CTBHUTEJILHOCTH 3TO HE TakK, MPOCTo YeM Ommke K 3emue Oyner JlyHa, Tem Oosiee TUIOTHBIA TOTOK
mexay 3emueid 1 ConmHuiem OyaeT Ha He€ JIeiCTBOBaTh, M COOTBETCTBEHHO, OOJiee MIOTHBIN MOTOK
POKIAaeT 1 OOJBIIYIO CHITY.

Pa3nombl 1 cIBUTM 3eMHOM KOPBI 110 Pa3jioMaM, MPOBOLMPYET I'PaBUTALIMOHHOE B3aUMOJEH-
creue 3emuu ¢ ComHiiem 1 JIyHoit. U ecnu rpaButanimonHoe B3anmopeicteie ¢ COHIIEM BBITHOAeT
3eMHYIO KOpY OT LIeHTpa 3eMJIH, To B3aumozencTre ¢ JIyHoii, Ha000poT, MPHKMMAeT 3eMHYI0 KOpY
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K HEHTPY 3eMJIi. 3eMHasi Kopa MOCTOSIHHO Ae(hOPMUPYETCS M 32 MUJLJTMOHBI JIET chOPMUPOBATUCH
TEKTOHUYECKHE Pa3JIOMbl 3eMHOM KOPBI.

! 1

Py 4 / i
/ {//
e /

BoamopeicTome
My

" T q;a_:ﬁ:enmnec
\\_J/
Puc. 23 I'pasumavyuonnoe 83aumooeiicmeue 3emau c Jlynoii u Coarnyem

[Tostomy npu CostHEYHOM 3aTMEHMM ITPAKTUYECKH BCET/Ia IPOUCXOAAT 3EMIIETPSICEHNUS.
Tenepb HY:)KHO pa300paThCs, Kak ke ABUKYTcs BeTpeuHble notok CBETA u Ddwupa.
Caer 1BUXETCA OT COMHLIA B JBYX HallpaBJIEHUsX (110 BUHTOBOM KOHYCHOM TPaeKTOPUM U cam
KOHYC BpalllaeTcs), 3a CYET ITOr0 U HarHeTaercs: Dpup K LEHTPY 3BE3[, B IPUAEIIAX ONPENEIEHHOTO

TenaecHoro yria. [lo MouM JaHHBIM TenecHbd yron paBeH 2%. Bcero y Kaxaoro marepuaibHOrO
oO0bekTa S0 TaKUX CEKTOPOB.

Tema

— e Y

Puc.24 CBETO3gupnuwtii nomok

B epasumayuOHHOM no.e 3emau makux nOMOKO08, 6€POSIMHO, MblCAUU. H3 maxux nomo-
K06 5mo no.ae u cocmoumt.
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Kak BugHo u3 puc.24 notroku CBETA u Ddupa He oKa3bIBaIOT BO3/IEUCTBUE JAPYT Ha Jpyra.
UYem Onmke K MaTepuasibHoMy 00beKTY, TeM Bbilie mioTHocTh CBETA 1 Ddwupa. OcHoBHas 3a1a4a
3Be311 Beenennoit nepepadorars Dpup B CBET. U 310T niporiecc HOCUT Ha3BaHUE aHHUTIISIINS.

Jloka3zartejbCTBa JOCTOBEPHOCTH HAYYHOM HEH.

JI71s1 JoKa3aTesbcTBa JOCTOBEPHOCTH HAYYHOM MIEU MOTY ITPUBECTH SKCTIEPUMEHTAIbHbIC TaH-
HbIE, MOJIyYeHHbIE COBPEMEHHOUN HAYKOM.

1.BochMuIeTHUH SKCTIEPUMEHT IO (POPMUPOBAHUIO TIA3MEHHOTO KPUCTAJUIA HA OpOUTATbHOM
KOCMHUYECKOH CTaHIIMK. B ycloBHsX, korga Macca 3eMiii He OKa3bIBaeT BIUSHUS Ha (pOpMUpOBaHUE
IPaBUTALIMIOHHOTO NIOTOKA APYTroi Maccoi (B TaK Ha3bIBAEMOM YCIOBUSIX HEBECOMOCTH), TO TpaBUTa-
1oHHble ToToKK ConHIa 1 3eMITM MOTYT BO3/IEHCTBOBATh HA IJ1a3MYy BBI3bIBAsI €€ IBUKEHHUE.

2.CeetoBble cronObl-heHomen [lpupoast nonrBepkaaer cymectBoBanne CBETO3dupHbIX
MOTOKOB, Puc.25.

Puc.25Csemogubie cmoaovi-nposieaennvie CBETOI¢gbupnvie nomoxu

3.BaxkHoe 3HaueHMe B JAaHHOM Cllydae MpHoOpeTaeT KpUTHYECcKas Macca siIepHOro 3apsija.
SlnepHblil B3pbIB HA TOBEPXHOCTU 3€MJIM, MIPEIioaraeT MUMeTh ONpee/ieHHyI0 Maccy Ypana — 238.
B KocMuyeckoM MpocTpaHCTBe KpUTHUecKas Macca Oyzer npyroil. M ecim ona OyneT Oorblie yem
Ha 3emie, TO MOKHO OYyJeT C yBePEHHOCTBIO TOBOPUTD, YTO TPAaBUTALIMOHHBIE TOTOKH, (hOpMHpyeMble
3emJiell, NOBBIIIAIOT BHYTPEHHIOK SHEPTHIO SAEPHOIO 3apsia, YTO U MO3BOJISAET YMEHBIIUTb KPUTH-
YECKyI0 Maccy B ycloBUsAX 3eMiM. Eciu kputrueckas Macca, B KOCMUYECKOM ITPOCTPAHCTBE, Aep-
HOTO 3apsifa OyZeT MeHblIle, YeM Ha 3eMJle, TO TO MO3BOJIMT CAENaTh BBIBOA, YTO 3eMiisl OTOMpaeT
YacTb BHYTPEHHEW SHEPIUU AIEPHOIO 3apsja.

4.B kauecTBe JOKa3aTeIbCTBA MOKHO UCIIOIb30BaTh U BO3MOKHOCTbh HAYYHOIO pacyera MecTa
Y BPEMEHU 3eMJIETPSACEHUS, OPUEHTHUPYACh NoJIokeHnAMH 3eMid, ConHia, JIyHsl U Ap. IUIaHeT.

5.B kauectBe JOKa3aTesbCTBA MOXKHO MCIIOJIB30BATh HAy4HBIE JaHHBIE O TOM, yTO FOmuTep
WCIYCKAaeT B OKPY’Kalolliee MPOCTPAHCTBO SHEPIUH 3HAYUTEIBHO OoJIbIne, YeM nomydaet oT ConHia,
a TaKXke TO 4TO AP0 3eMJIM UMEET BBICOKYIO TeMneparypy, a CoHLe CBEeTUT MUJUTMAPABI JIET.
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6.B kauecTBe JOKa3aTeILCTBA MOXKHO UCIIONB30BATh TO, YTO BO BeeneHHoM, HaYUMHas OT SMeK-
TpOHa U 3aKkaHuuBas [‘anakTukamu, Bce IBUKETCS, a UCTOUHUK jaBrskeHus ectb CBET, T.K. nBurasco
Cawm, gBUXeT Bcé BO BeerleHHOM

7.B kayecTBe 10Ka3aTeIbCTBA MOKHO MCIOJIB30BaTh M (DaKT BHE3AIMHOW MOTEPH BBICOTHI MEX-
JOYHAPOIHOW KOCMHYECKOW CTaHIMel. B MOMEHT, Korjia BRIOPOC M3 COJTHEYHOTO Sijipa OKa3bIBACTCS
Ha JTyue COeIMHSAIONIEM LeHTpbI TshkecTH CoHIA U 3eMJTH, TIPOUCXOIUT MAaKCUMAIIbHBIN OTTOK TEM-
HOM 3Hepruu ot 3emuti K CoNHILy, YTO B CBOIO OUY€PEeb CIOCOOCTBYET YBEIMYEHHIO IPUTOKA TEMHOM
SHEpruu K 3emJie, M KaK CJIE/ICTBUE YBEJIMUMBACTCS CHJIA B3aUMOJCHCTBUSI MEXy MEXTyHapOTHOM
KocMHUUecKol craHmueit u 3emieid. CTaHIMSI COOTBETCTBEHHO TOTEPsia BBICOTY, UTO M OBLTIO 3ape-
rUCTpUPOBaHO B iekabpe 2004 roma. Yeennuenue xe nmpuroka Dgupa k COoNHITY ¢ MOMOIIBIO ITaHEeT
COJIHEYHOM CHCTEMBI, TIO3BOJISIET COJTHITY PETYJIMPOBATh CBOI0 AKTUBHOCTD.

8.B kauecTBe JOKa3aTeqbCTBA MOKHO MCHOJIB30BATh U CIEMYIONIMNA SKCTIEpUMeHT. B3ecum
OZIHY ¥ Ty’KE€ MacCy Ha IIPY)KMHHBIX BECaX B MOMEHT HauOOJIbIIIeH M HAMMEHBIIIEH COTHEYHON aKTHB-
HocTH. Bechl 3ahuKcHpyIoT Maccy OOJBINYIO B MEPUOJ HAMOOJIbIIIeH COTHEUHON aKTUBHOCTH.

9. Haykoii nokazano, uto CBET moxer u TofkaTh U TAHYTh: [52]

Puc.26 Toakarouwas cunra Ceema

[urara: «B cBoém 3kcnepumenTte JIEOHXapAT M €ro KOJUIETW MPOJEMOHCTPUPOBAIU, 4YTO
MOBEPXHOCTD KHUIKOCTH MOXHO 3aCTaBUTh M30THYTHCS BHYTpPb, UTO OyJEeT COOTBETCTBOBATH TOJIKA-
IOLLIEMY JABJIEHUIO CBETa, U C/IENaTh 3TO MPHU MOMOILIM OTHOCUTEJIBHO IIMPOKOTO MyYKa U3Ty4YeHUs
B OTHOCHUTEJILHO KPYITHOM KOHTelHepe. ITH iBa (pakTopa 3aCTaBJISIIOT CBET (POPMUPOBATH CTPYKTYPY
MOTOKA B KUJKOCTH.

JleoHxapnT 1 ero KoMaH/1a pelivIi NOBTOPUTh CBOM SKCTIEPUMEHT U, KaK TOJIbKO OHU UCIIONb-
30BAJTM Y3KUM JIyd U MaJIblil KOHTEWHED, MPOSIBUIIOCH TSHYINEe JaBJeHUe CBeTa. DTO O3HAYAET, UTO
XapakTep JaBJIE€HUS 3aBUCUT HE TOJIBKO OT CBETA, HO M OT CaMOM MJKOCTH, MOSICHSIIOT UCCIIE10Ba-
Tenan.» KoHerl muraThl.

CBET enuncreennas Cpeja npeteHayiolias Ha 3BaHue «TEMHON SHEPTum».

10.06HapyxeHa BUxpeBas CTpykrypa CBETOBOTO IMOTOKA. 6 JIeT st 0 Hel TBepky. [53]
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Puc.27 Bpawenue Ceemogozo ayua (CeemoIgupnozo nomoka)

SnoHCcKMe, YKpauHCKUe, aMEepPUKaHCKHE U KOPEHCKHE YYeHble OTKPBUIM HOBBIE HEOOBIYHBIE
CBOIICTBA CBETa. ABTOPHI OIyOJIMKOBAJIM UCClIeoBaHue B KypHasie Nature Communications, KpaTko
C HUM MO}HO o3HakomMuThcs Ha caidte RIKEN, kpynHoro sinorckoro MHcTUTyTa (pU3MKO-XUMUYe-
CKHUX UCCIIEIOBaHUMN.

Hccnenys iuHaMUYecKie XapaKTepUCTUKY SBAHECHIEHTHON BOJIHBI, yUeHble OOHAPYKWUJIH, YTO
€€ MMITYJbC U CIMH MMEIOT IONEPEYHBbIE KOMIIOHEHTBI, KOTOPbIE OPUEHTUPOBAHBI IMOJ, MPSAMBIM
YIJIOM K HAIpPaBJIEHUIO pacripocTpaHeHusA. PU3MKH TakKe OTKPBUIM, YTO MONEPEYHAsk KOMIIOHEHTA
CIIMHA HE 3aBUCHUT OT MOJIAPU3ALIAY U ClIMpaIbHOCTU. CBOMCTBA UCCIIEAOBAHHBIX BOJIH, KaK 3asABJIAI0T
aBTOPBI, B HEKOTOPOM CMBICIIE TTPOTHBOIIOIOKHBI CBOMCTBaM OOBIYHBIX BOJH.

11. CBer npeBpaTuiid B CBEPXTEKYUYIO KUIKOCTb [72]

Puc.28 Hzoopasxcenue: Polytechnique Montreal

®duszuku U3 uTabsiHcKoro uccienoareibckoro uHCTUTYTa CNR NANOTEC nipeBpatuiiu cBeT
B QHAJIOT KBAHTOBOM JKMKOCTH, UCIIONb3Ys MEKTPOHBI U3 Opranndyeckux moinekya. Hoas ¢gpopma
MaTepuH CrocoOHa «0OTeKaTh» MPEMATCTBUS, He co3/aBasi 3aMesiomneil ee psaou. CtaThs yUeHbIX
onyonukoBaHa B xypHasie Nature Physics. KpaTtko o Heit coobiaercs Ha caiite Phys.org
Db deKT cBepXTeKy4YecTd BO3HMKAET, KOrja CKOIJIEHHE YaCTUIl WJIM aTOMOB (OTHOCSIIMXCS
K 0030HaM) OXJIAXKJAIOT MOYTH A0 a0COMOTHOroO HyJsl. ITockombKy G030HBI, B OTIMYME OT (hepMHO-
HOB, MOT'YT 3aHMMAaTh OJJHO U TO K€ KBAaHTOBOE COCTOSIHME, OHM BCE IOCTUTAIOT MUHUMAIILHO BO3-
MOXKHOTO SHEPreTHUeCcKOro ypoBHs. TerioBoe ABMKeHre MpeKpaiaeTcs, OMHAKO HAYMHAIOT POSIB-
JSATbCSL KBaHTOBbIE 3((eKThl. B pe3yinbrare aToMbl HAUMHAIOT «TeUb» O€3 TPeHHsl, POCAYNBASCH
CKBO3b y3KHe NN U Kamuuisipbl. Takoe BemecTBO Ha3bIBAIOT KBAHTOBOM KUKOCTHIO.
VYueHsle MoKa3aum, 4To (popMy MaTepuH C MOXOKUMHU CBOMCTBAMU MOKHO CO3[aTh IPU KOM-
HATHOM TeMITlepaType C IOMOIIBIO MOJISIPUTOHOB — KBA3UYACTHI], BOSHUKAIONIHUX [P B3aUMOJECHUCTBUM
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(pOTOHOB ¢ KONEOTOMUMUCS YaCTUIIAMU KaKOU-TOO0 cpefbl. [1onsipuToHbI, TakuM 00pa3oM, mpe-
CTaBJISIIOT COOOM BOJIHY, COCTOSIIIYIO U3 IBYX KOMIIOHEHTOB — JIECKTPOMATrHUTHBIX KOJIEOAHUI U BO3-
Oy KIEHWI Cpefbl.

Puc.29 Hzoopasxcenue: Polytechnique Montreal

B xoze sKcriepuMeHTa UCTIONb30BAIACh CBEPXTOHKAS IJIEHKA U3 OPraHNIeCKUX MOJIEKYII, KOTO-
PYIO TIOMECTWJIA MEKIy ABYX 3€pKal ¢ OY€Hb BBHICOKMUMHU KOI((PHUIMEHTAMU OTPaKEeHUsI. YUeHbIe
3aMyCTHJIM B YCTPOUCTBO (POTOHBI, KOTOPBIE MOMAJATN B 3€PKAJIBHYIO JIOBYIIIKY M KPEIKO «3aren-
JISUTACH» 32 MOJIEKYJIBI, TOPOXKAasi, 1O CIIOBaM CaMUX (PU3UKOB, THOPUIHYIO KUAKOCTh, COCTOSIIYIO
u3 cBeta u Matepun. [locneqHsss MoxeT CBOOOIHO TeUb, He 3aMeTISAsICh TPU BCTPeUe C KaKUM-JIMO0
MPENSATCTBHEM, TTOCKOJIBKY B HEHl HE BO3HHUKAIOT TypOYyJIeHTHbIE BUXPH.

o cnoBam wmccienoBaTenei, MOMyYeHHbIE UMK Pe3YJIbTaThl MOKA3bIBAIOT, YTO CBEPXTEKyuee
BEIIIECTBO MOXHO TOJNy4YUTh, HE TpHOeras K CUJIbHOMY OXJIaXIEHUI0. DTO TMO3BOJUT CO3[ABATh
YCTPOMCTBAa HA OCHOBE (DOTOHHOW CYTNEPKUAKOCTH, B KOTOPHIX TPEHUE M COMYTCTBYIOIIME MOTEPU
Teruia OyayT CBeeHbl K MUHUMYMY. KoHelr urars.

KuaKocTeio MOKeT OBITh TOJIBKO TO, UTO 10 cBoek [Iprporie n3HavaIbHO SBISIETCS KUIKOCTHIO.
VYuénsle mpocto coznanu yciaosusi, mpu kotopeix CBET niposiBuut cBou uctuHHbie cBoiictBa. CBET-
KUAKOCTb.

12. Y4eHble CMOTJTH CO3/1aTh cepeOpsHbIE HAHOUTIIBI ONITHYECKUM BUXPEM
https://ria.ru/science/20170531/1495399543.html [73]
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Puc.30 Cxema o0pa3osanusi HAHOU2.1bl HA NOGEPXHOCMU MeMAAAA NO0 Oelicmaeuem onmu-
uecK020 euUXpsi.

MOCKBA, 31 mas — PUA HoBoctu. Yuensie [JaibHEBOCTOYHOTO (heiepalibHOTO YHUBEPCH-
tera U JlalbHEBOCTOYHOTO OTAEeHusT PoccHiiCKO akaJieMuy HayK OOHApyXHWJIM HOBOE CBOWCTBO
BUXPEBBIX JIa3epHBIX UMITYJIbCOB CO3JaBATh METAJJIMUECKME HAHOUIIIBL. BBIsSIBIIEHHBIN 9(h(PEKT MOKET
paciIMpUTh BO3MOXKHOCTH JIA3€PHOI MevaT, MO3BOJMUT CO3[aBaTh MPUHLUMUIHMAIBHO HOBbIE HAHO-
CTPYKTYPBI C TIOMOIIBIO JIA3EPHBIX UMITYJIbCOB. Pe3ysbTaThl viccieJoBaHusI OMyOIMKOBaHbI B CEPUM
CTaTell B aBTOPUTETHBIX HayuHbIX kypHasiax Optics Express, Applied Physics Letters, ACS Applied
Materials and Interfaces.

Kak cooOmmin HaydHblid COTPYIHUK Kadeapbl TeopeTudeckod U sipepHou usuku IIIKossr
ecrectBeHHBIX HayK [IB®Y Anekcanap Kyummxkak, rpymmnoit yuensix IB®Y u IBO PAH mnpose-
JieHa cepysl SIKCIIEPUMEHTOB 110 MUKPOCKOIMYECKOI MeYaT Ha METAJUIMYECKUX TUIEHKaX U3 30J10Ta
1 cepebpa ONTUIECKUMH BUXPSIMU — OCOOBIMH JIA3€PHBIMH UMITyJIbcaMu. [1o Bo3eiicTBreM J1azepa
Ha TIOBEPXHOCTH TUICHOK TOSIBISUTUCH KOHYCOOOpasHble (hOPMBI C pa3MepoM y OCHOBaHHSI MeHee
1 MUKpOHa U TOMIMHON «ocTpusi» oT 10 1o 20 HaHOMETpPOB.

CxemaTtnueckoe M300pakeHue mpoliecca (pOpMUPOBAHUS CITUPATBLHBIX HAHOUTII HA cepedpsi-
HOW TJICHKeE O] ISFICTBUEM BHXPEBBIX UMITYJILCOB. Ha KpaiiHeM rmpaBoM n300pakeHuH, IOy YeHHOM
MIPU TIOMOUIH CKaHUPYIOLIETO 3JIEKTPOHHOIO MUKPOCKOMNA, KPACHBIMH CTPEJIKaMU MIOKa3aHO HarlpaBs-
JIEHUE 3aKPYYEHHOCTH.

[Tpu 3TOM NONMyUMBIIMECS METALTMYECKHE HAHOKOHYCHI OKA3aJIMCh 3aKPYUYEHHBIMU B HAIIPaB-
JIEHUH BpaIlIeHHs OOTyJaloNero UX ONTHYECKOTO BUXPSI.

«OnTUYeCcKUi BUXPb — OMH U3 HanboJIee MHTEPECHBIX BUJIOB JIa3ePHBIX My4YKOB. OCOOEHHOCTD
B TOM, YTO €r0 BOJIHOBOM (PPOHT IPH paciipOCTpaHEHUH B TPOCTPAHCTBE BpalaeTcs MOJI00HO CBEPITY.
[Tpu BO3/1€iCTBUM Ha METAJUIMYECKYIO TJIEHKY OH IJIABUT €€ B TOYKE MMITYJIbCA U BBITSATUBAET U3 Hee
MUKPOCKOIMMYECKYIO UIJTY, 3aKPYUEHHYIO B HAIpaBJIeHUU BpallleHus BUXpsl. M3ydyeHuio pusnueckux
CBOWCTB 3TOT'0 IIPOLIecca Mbl OCBSATUIIH CIIELIMATIbHOE UCCIIeJOBaHUE», — paccka3ail Ajekcanap Kyu-
mmxak. KoHer uTarol.

B naHHo#t paboTe sicHo npezcTasieHo, uto CBETOBOJ noTok nMeeT BUXPEBYIO IPUPOLY,
Puc.31.

28



I1. . AxosanneB. «Kak 6or corBopu Bcesennywo. Teopust Beero»

Jemxenne CBETA

’,}-,:;-’,"a;r
@,
AT

A-A yBeTHYEHO

Puc.31 CBETO3gupnwiit nomok

- Jndpaxumst CBETA.

HenrpansHerit
CBETOBOH nya

L

Puc.32 /lugppaxkuus CBETA

29



[1. . AxkosanneB. «Kak 6or corBopui BceneHnyio. Teopusi Beero»

L-[IiHa BOIHEL De,

Puc.33 Ilpedcmasaenue o oaune eoanvt CBETA

Uem ormmuaercs uzodpaxkenne CBETOBOI'O mnoToka, mpeacraBieHHOE B UCCISIOBAHUU
oT Moux npezacraBieHuil? ToMbKO TEM, UTO MOTOK JIa3epa CkKaT yCTPOMCTBOM. bosibliie HuYeMm.

13. YyeHble 0OBACHUIN MPOUCXOKICHUE «OTHEHHBIX BOJIOC» Ha ColHIe

http://www.astronews.ru/cgi-bin/mng.cgi ?page=news&news=9919&utm_referrer=https
D%3... [74]

L

BRNASA's SDO il

Pl = -

Puc.34 «Oznennvie éonrocor» na Coanue

Ecnu Ml B3r1s1HEM HeM Ha HeOo, To CostHIle OyAeT MpecTaBaAThCS HaM KaK POBHBINM U «CITO-
KOUWHBIN» CUSIONIVIA TUIOCKHIA AUCK. B IEHCTBUTENBHOCTH ke, COTHEYHAsl TIOBEPXHOCTh MpeObBaeT
B HENPEPHIBHOM, «KUITSALIEM» JBUKEHUH, I1€ €KEAHEBHO MPOUCXOIUT BO3HUKHOBEHHE KPYIHBIX
BCIIBIIIIEK (KOPOHATBHBIX BRIOPOCOB MACCHI ), IyTEM KOTOPBIX pacKajieHHas MaTepus 3Be3/Ibl, 2 TOUHee
ee COTHA MUUIMOHOB TOHH, KaK Obl «KaTaIy/lIbTUPYIOTCS1» B OTKPHITOE KOCMHUYECKOE ITPOCTPAHCTBO.

OpHako, COMHEUHbIe BHIOPOCHI, & BEpHEe UX INIABHBIA UCTOYHUK — TO He BCObIKH. [1o 60sb-
I1Ieil YaCTU UM SIBJISIETCS] COJTHEUHBIN BeTep M OCHOBHBIE 3JIeMEHTHI TOHKOW CTPYKTYPbl XpoMOChepbl
ConHia (CUKyJIbl), MHaYe — MPOTYyOepaHIlbl Y MOBEPXHOCTH CBETUJIA, OTKYJa BHIPHIBAETCS 3a Tpe-
nenbl ConHia ero yckopstiomasicss Matepusi. C O1mM3Koro Obl pacCTOSIHUSI, €Cl Obl 9TO OBUIO BO3-
MOHO, HaM Obl TIOKA3aJI0Ch, YTO COTHEYHBIH 1A BECh MOKPHIT IIEBEISIIIIUMUICS «OTHEHHBIMU BOJIO-
caMm».
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Nwmenno i uccnepoBanus Conxua, B 2013 rony NASA 3anyctuia KOCMUYECKUIA CITyTHUK
IRIS (Interface Region Imaging Spectrograph), 4roObl mpoHaOmOnaTh 32 BOSHUKHOBEHHEM 3THUX
BCIIBIIIEK Y MIPOUCXO/SIIMMHE MPOIIECCaMH BO BHEIITHEW 000JI0UKE 3BE3/bl.

[TpoanaM3MpoBaB MOTyYeHHBIE 30HOM JIaHHBIE, COTPYAHMK JlabopaTopuu COTHEYHOM acTpo-
(pusuku amepukanckoi komnanuu Jlokxua-Maprus B [1ano-Ainto — Xyan-Maptunes-Cukopa (Juan
Martinez-Sykora) BMecTe cO CBOMMM KOJUIETaMH BBISICHWIN TPUYHMHY CYIIECTBOBAHUS MOJOOHBIX
«OTHEHHBIX BOJIOC» Ha moBepxHocTH ConHia. ExxecekyHIHO BO BHEIIHEW 000I0UYKe CBETHUIIa MIHO-
BEHHO 3aPO’K/IAI0TCS U MTPOMAAAI0T MUJUIMOHBI CIMKYIT. KopoHasbHbIe BHIOPOCH U3 HUX B MUT «HA0U-
paioT» BBICOTY JIECSTKOB THICSY KMJIOMETPOB, TIOCTIE Yero: MO0 MaaaioT 00paTHO, OO «yJIeTy4nBa-
I0TCS1» B OTKPBITBIN KOCMOC.

C noMolIpi0 CO3JaHHOW KOMIBIOTEPHOM MOJIENN HEJp CBETWJIA, YUEHBIM YIAJIOCh pasrajarhb
TallHy «OTHEHHBIX BOJIOC», cymecTByomux Ha ComHile. OKa3anock, YTO MPUMIOBEPXHOCTHBIE CIJIOM
3BE3/Ibl «KHUIIAT» HEUTPAILHBIMU aTOMaMH, KOTOPbIE, KaK ObUIO BHISICHEHO, KapAWHAJIBHBIM 00pa3oM
M3MEHSIIOT [TOBE/ICHNE JIMHUI MarHUTHOTO TOJISI B BEpPXHEW 4acTu XpoMocepbl, BHIpaOATHIBAIOIINECS
«KUIISIIEH» COTHEYHOU MaTeprel B Oosiee rTyOOKHUX Heipax CBEeTHUIIA.

OHHM HE «CUETUISAIOTCS» C JIUHUSAMHI MarHUTHOTO TOJIsA, Oaroiapsi YeMy Te C JIETKOCTBIO BBIXO-
OAT «HAPYXKY» BMECTE C 3apssKEHHBIMU YacTUI[AMU, TIO3TOMY CJIOBHO JIBUKEHUEM KaTarlyJibThl, OHH
BeIOpachBaioTcs B arMocdepy ConHIa ¥ B OTKPHITOE KOCMHUYECKOE IIPOCTPAHCTBO. 32 CUET ITOTO Ke
npoliecca, Kak rOBOPAT yUeHbIe, pa3orpeBaeTcst BbIOpackiBaeMast IjIa3Ma M MPOUCXOIUT BO3HUKHO-
BEHME OCOObIX MAarHUTHBIX BOJIH, CBSI3aHHBIX C COJIHEYHBIM BETPOM.

[Mpennonaraercs, 4To Mocye pasraJkyu MeXaHU3Ma 3apOsKkICHUS «OTHEHHBIX BOJIOC» HA MOBEPX-
Hoctu ConHiga, 601ee TOYHO MOKHO OyJeT MPOrHO3MPOBATh «COJTHEUHYIO TIOTO/LY» M MTPOJBUHYThHCS
B 00BbsICHEHNH 00pa30BaHMsI JPYTUX TUIIOB BCrbIeK. KoHell nuTarhl.

Uro HaM BaXHO 3HATh U3 3TOr0 cooOmeHusa? YTo Takoe CIUKYJIbI, KOTOpPBIE JIEXaT B OCHOBE
«OTHEHHBIX BOs10C» CosHia?

Criikynel (OT Jat. spiculum — KOHYMK, OCHIpu€) — OCHOBHBIE 3JI€MEHThl TOHKOM CTpPYK-
Typbl xpomocepsl Connna. Ecniun HaOmonats muM6 CosHIIa B CBeTe ONMpenesiéHHON CIIeKTpalib-
HOW JIMHWUH, TO CITUKYJIBI OYIyT BUJHBI KaK JIOCTaTOYHO TOHKHE, B MaciiTadax CoiHia (quameTpom
ot 500 1o 1200 kM) CTOIOMKHU CBETSIIENCS TUIa3Mbl. DTH CTOJOUMKM BHIOPACHIBAIOTCS U3 HUKHEU
xpomocgepbl co ckopocThio okoito 20 km/c Ha 5—10 Tbic. KM BBepX. Criukysa KUBET S—10 MUHYT.
(13 Bukn)

Ectp 111 e1g ucciiefoBaHus Tak WY MHAYE CBSI3aHHbBIE C «OCTPUEM». KOHEUHO €CTh U MBI €10
paccMOTpey BhIllIe B MyHKTE 12 0 cepeOpsHbIX HAaHOUTJIAX.

IuTara:
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Puc.35 Cxema odpa3osanus HaHOU2.1bl HA NOGEPXHOCMU MeMAAAA NOO Oelicmaeuem onmu-
uecK020 euUXpsi.

[Tonyuaercs, uto octpué€ Ha Connue popmupytot ayun yazepa? Her. [TonsitHO, yTo mpupona
BO3HUKHOBeHUsI ocmpué Ha CoJHIIe 1 cepeOpsSHBIX HAaHOMIIT OfHa U B €€ ocHOBe Jie)kuT CBTOpup-
HBII BUXPb.

14. YueHble IONBITATIMCH OOBSCHUTH CITydand HEOOBIYHOTO CBeUeHHsT HeOa B HOUHOe BpeMs. [75]

Ha npotsi’keHun 1ByX ThICSY JIET Y4€HBIE, (PUIOCOMDI U 5KYPHAIMCTBI MBITAJIUCH Pa3ralaThb pU-
pony peIKkux aTMOC(EPHBIX SIBJIEHUIl, KOTOPBIE NMOTYYUIM HA3BaHUE «SIPKUX Houel». Micropuuecku
K HUM OTHOCSIT CJIy4ar HeOOBIYHOTO CBeYEeHUsI HeOa B HOUHOE BpeMsi B yMEPEHHBIX MIMPOTaX, KOTO-
poe MO3BOJISIET CIIOKOMHO YMTATh KHUTY WM PA3[JIsabIBaTh CUITYIThl AAJIEKUX TOp.

Puc.36 Ceeuernue neoa Houwvro

B camom Havasie epBOro CTosieTusi OHUM M3 NEPBBIX «SpPKUE HOYM» OIHCAJ ABTOP SHLMK-
nonenun «EctectBennas ucropusi» [Inunuii Crapumid. [Ipyrue ynoMrHaHus B ra3etax U Hay4HOM
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ymuteparype otHocaTes K 1783, 1908 u 1916 rogam. CerogHsi U3-3a CUJIBHOTO CBEYEHUS] TOPOJIOB
HaOJTIOIaTh PUPOAHBIN (PEHOMEH MOXKHO ObLIIO ObI TOJIBKO B YAAJIEHHBIX paiOHaXx.

Ho 310 s1BNE€HME HACTONBKO peKoe U JIOKAIM30BAaHHOE, YTO HUKTO U3 COBPEMEHHBIX MCCIIEI0-
BaTeJsiel He BUJIEN «SIpKHe HOUM» COOCTBEHHBIMHU IJIa3aMH, YTO IMOPOKAATIO BIIOTHE 3aKOHHBIE COMHE-
HUS 00 UX PEAbHOM CYIIIECTBOBAHHH.

Tem He MeHee aHOMaMsl ObUla 3apEerMCTPUPOBAHA WHCTPYMEHTAIBHO HHTEP(EPOMETPOM
WINDII, ycraHOBJIEHHOM Ha MccieoBaTebckoM cyTHUKe BepxHen atmocdepsl NASA (UARS).
Cam anmapar 3akoH4MI cBolo muccuio emé B 2005 romy, HO cOOpaHHbBIE UM JaHHBIE TPOAOIKAIOT
00pabaThIBaTh JI0 CUX TIOP.

Jleso octaBasioch 3a MajibIM — OOBSICHUTh TPUPOLY SABJIEHUS. B3sSThCs 32 9TO periy crenma-
mucts u3 Mopkcekoro yauBepeutera B Toporto Topron Ilermapn (Gordon Shepherd) u Enmun Uxo
(Youngmin Cho).

«SIpKue HOUM IEUCTBUTENBHO CYILIECTBYIOT, U OHU HABEPHSIKA SIBJISIOTCS BAPHAHTOM COOCTBEH-
HOT'O CBEUEeHHsI aTMOC(epbl, KOTOPOE MOKHO HAaOMOAATh CO CITyTHUKOB», — pacckasbiBaeT Lllenmapn
B [IPECC-PENIN3€e YHUBEPCUTETA.

CoOcTBeHHOE cBeyeHHe aTMocepbl Kak TaKOBOE OOYCJIOBJIEHO M3TyYeHHEM CBETa B XOME
XMMHYECKUX PEaKLMi B BEPXHUX CJIOAX arMocepsl. B yacTHOCTH, OCHOBHOM 3€JIEHBIN CBET BO3HU-
KaeT MpH paclIENJIEHUH MOJIEKYJISIPHOTO KMCIOpOJa Ha OT/IEJIbHbIE aTOMBI.

VuéHple Ha MPOTSKEHUH ABYX JIeT BbIMCKMBaIM B JaHHBIX WINDII HeoObruHble mpodum
COOCTBEHHOTO CBEYEHHs1 aTMOC(Eephl, OTCEMBasl MaJIeHUe METEOPUTOB U TOJISIPHBIE CHUSTHMSI, KOTO-
pble UMEIOT CBOM YETKHUE MOANMCU. B utore ucciaenosarelsam yaaaoch BeAEIUTh 11 momxonsmmx
COOBITUT, JTBa U3 KOTOPHIM OBLUTH OITMCAHBI UMH B CTaThe, ONMyOIMKoBaHHOU B m3nanuu Geophysical
Research Letters.

Oxkazanioch, 4T0 BO BpeMsl «SIpKHUX HOYEW» MHTEHCHMBHOCTh COOCTBEHHOTO CBEUSHHS aTMO-
cepsl YBEIMYMBACTCS OT YETHIPEX /10 JecATH pa3. A HaOmonarh JaHHBIA 3((EKT B pa3IuuHbIX
MecTax 3eMHOr0O Iapa MOXXHO MPUMEPHO B 7% HOuell. ABTOpBI padOTHl YBEPEHbI, UTO, Oa3UpysICh
Ha TMOyYeHHBIX UIMU JAHHBIX, JTIOOOW aCTPOHOM PACCUMUTAET, KOT/Ia eMy HaOJI0/1aTh 3a PEeIKUM aTMO-
cepHBIM SIBJIEHUEM.

Ortkpesitue lenapaa nu Yxo nmeet BaskHOE 3HAUEHUE [J1s1 COBPEMEHHOM acTPOHOMUM. SIBjIeHU S
«SIPKOI HOUM» MOT'YT BHOCUTb CyILIECTBEHHbIE KOPPEKTHUBbI B TOUHOCTb JAaHHBIX, [TOJTy4a€MbIX HA3eM-
HBIMH YYBCTBUTEJIbHBIMU MTPUOOpAMHU, U TIPE/ICKa3aHUe MX TIOSBJICHUS TIO3BOJUT U30€XkKaTh Cephe3-
HBIX ommoOoK. KoHer nurarsl.

Hecomuenno, nansbiii penomen cBsizan co CBETO2dupHbIMU MOTOKaMU, U3Ty4aeMbIMU
u3 Henp 3emutn. U ecit 3MMOoi ropofIcKoe OCBEIIeH e MO3BOJISIET MPOSIBUTH 3TH oToKM B Buje CBE-
TOBDBIX cTon6oB, TO B TEMIBIE TIEPUO/IBI TO/IA TO BhIpakkaeTcsl B cBeueHnu armocdepsl. CBs3aHO
9TO C HAJIMYMEM BOJIbI B aTMOcepe B BUJIE UCTIAPEHUH, KOTOPBIE He YXY/IIAIOT BUJUMOCTh, HO TIepe-
M3JTy4YaloT B aTMocepe BUAMMOE U3JTyYeHHe U3 HeIp.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.
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