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AnHoTanusa: B craTbe U30keHo onvcanue ycrpoicrsa Mu-
pa C MOMOIIIBIO OTHOU CYIIIHOCTU-Dpupa. [laHbl npeacTaBIeHUs
O CTPYKTypax 3/IeKTPOHA U MPOTOHA, MO3BOJISIONIME OOBSICHUTD
JIEKTPOHENTPATIBHOCTh ATOMA, MOHATh MPUPOAY 3apsija, EK-
TPOCTaTUYECKUX U IEKTPOMATHUTHBIX B3aUMOAEUCTBUM. JlaHbl
IIPEJCTaBJIEHUs O TpUpoje rpaBuTaumu. OnucaHa npupoaa Bo3-
HUKHOBEHUS 1IEHTPOOEKHOW CHIIbl. [laHbl ONMUCaHUS IKCIepU-
MEHTOB, MPOBEJEHUE KOTOPBIX, MOKaXeT Haauuue Ddupa Bo-
Kpyr Hac. JlaHO mpezacraBieHre O (POPMUPOBAHUM NIEMEHTOB
Tabnuibl MeHieneeBa, MOKa3aHbl B3aMMOJICHCTBUSI HA YPOBHE
aToOMOB U MOJIEKYJ. Ha KOcMOJIOrMuecKoM ypOBHE ITOKa3aHbl 9Ta-
16l pa3BuTUs BeeneHHou.

Sl omepupyio He crMMBOIaMH, a oOpa3aMH M MaTEeMaTHKY
HE NIPUBJIEKAIO ISl JOKA3aTeIbCTBA CBOUX BBIBONOB. [ noka-
3aTesIbCTBA sI IPUBJIEKAI0 SKCTIEPUMEHT 1 HAOIIOIEHU S ACTPOHO-
MU U actpodusuku. [Io MoMM NOHATUSAM NpUpPOAA CUJIBI 3a-
JokeHa B JBukeHuM Ddupa. B ocHoBe Beex saBnenuu IIpupo-
abl iexut CBETOd@uponunamuka. Bo BeenenHou mpoucxo-
JUT TOJIbKO ofiiH Tipotiecc nepexona Ddupa B CBET. Bee sBie-
Hus B [Ipupone nmpeaHasHaueHsl 1Jisi 0OECIIeYeHsT ITOrO Mpo-
LIeCCa WIN ABJIAIOTCA CJIEICTBUEM 3TOTO IpoLecca. Y MEeHs eCTh



TOYHBIE OTBETHI U HICTHHHBIE YOEKIEHUsI 10 TTOBOY PA3HBIX Be-
IIeH, U 1 B TOM aOCOJTIOTHO YBEpPEH.

Kiouessie cnoa: Ddup, Ceer, CBeToDprponruHaMuka.

YK 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
1s 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.

IIpeaucaosue

CotBopenue BeeneHHOM O4eHb JJIMTEIBHBINA ITPOLECC U ITOT
NpOLIECC /I0 HACTOSINEr0 BpeMeHW MpojosrkaeTcsa. B Bubmum
MO’KHO HalTH HaMEKU Ha 3T0. U npex e Bcero 3To Kacaercsi Bo-
ionienns bora B atom Mupe. Kro On. Ilociaymaem, uro On
cam roBopur o Cebe.

Ot NoanHa.

I'naBa 8

12 Onare ropopui Uucyc k Hapony u ckasasn um: S ceer
MUpY; KTO mocieayer 3a MHOIo, TOT He Oy/eT XOOUTh BO ThME,
HO OyZIeT UMEThb CBET KU3HHU.

5 Hokone {1 B mupe, 51 cBer mupy.

I'maBa 12

36 Jlokose cBET C BaMU, BEpyWTe B CBET, Jia OyJeTe ChIHAMU
CBETa.

46 S1 cBeT npwuiien B MUpP, YTOOBI BCSIKUI BepyoIuii B MeHs
HE OCTaBaJICSl BO ThME.

W He HyKHO MCKaTh CKPBITBIM CMBICI B ciioBe Ceer. HyxHO
NOHUMAaTh OyKBaJibHO, 4TO CBET U ecTb bor.

N3 kakoro marepuana cozgaHa Beenennas?

Bcenennas co3gana u3 mwiotu u kposu bora.

M.26:26 U korna onn enu, Mucyc B35 x71ed u, Omarocso-



BUB, IPEJIOMUII U, Pa3/laBasi yUeHUKaM, CKa3aJl: IPUUMUTE, SA1-
Te: cue ecTb Teno Mo€.

M.26:27 U, B3sIB variy u O1arofapus, Mojaajl UM U CKazaJr:
TefiTe U3 HEE BCE,

M.26:28 ubo cue ectb Kpos Most HoBoro 3agsera, 3a MHO-
T'MX M3JIMBA€Masi BO OCTaBJIEHUE IPEXOB.

Bcé, uro okpysxaet Hac 310 bor. O6 sTom roopsT Ero cnosa:
«5 B Bac, s Bbl BO MHe.» ['ie Bo MHue? B okpyxaroriem Hac Mupe.

CKOJIBKO BpeMeHM ITpoaoirkaercs npouecc TBopeHus?

Bor ycramu E3npst ckazan: «6o Bek moTepsisi CBOI0 I0OHOCTb,
¥ BpeMeHa MpUOJIMIKAIOTCSA K CTAPOCTH, TaK KakK BEK pa3fesieH
Ha JABEHaJUaTh 4acTey, U JEeBATh YacTel ero v MoJIOBUHA J1eCs-
TOM YacTU yXke MPOIUIM, U OCTAETCsl TO, YTO MOCE MOJIOBUHBI
necsitou yactu.» 3 Ezapel. 14—10, 11, 12. BcenenHou octanoch
CYIIIECTBOBaTh HEMHOT'MM OoJiee IBYX YacTel OTBEIEHHOTO Bpe-
MEHH.

Ilo cytu, Hayka musyvaer bora B Tex ninm unsix Ero npossie-
HUSX U €lIE yAUBIIAETCH, noyemy B IIpupoae BCE Tak moAOrHaHo
JU1s1 BOBHUKHOBEHUS BEIIECTBA U ku3HU. [IoTOMY M moiorHaHo,
yTo BceeneHHas 310 BHyTpeHHee HarojHeHue bora.

*_.Mos aymia Bbinnia! BHadase Bce 310 ObLIO OUSHB TSIKEJIO,
HO 3aTeM $ yBUJEJ] OYeHb sApkum ceeT. Kaszanock, 4ro cHavana
OH OBUT HEMHOTO TYCKJIBIM, HO 3aT€M CTaJl MOIIHBIM CHSHHUEM.
W tenuio ot Hero nepenaBasoch MHE: 51 UyBCTBOBAJ AYIIEBHYIO
TerioTy. .. Yl HeoObIYaiiHasi SIPKOCTh: OH MOKPHIBAJI BCE U, OTHA-
KO, HE MelllaJl MHE BUJIETh BCE BOKPYT: ONEPALMOHHYIO, Bpaden



U cecTep, Bce. 1 oTueIMBO MOT BUIETh, M OH HE caenuil... * ...
Caauaja, Korma BO3HUK 3TOT CBET, S HE COBCEM ITOHMMAJI, YTO
npoucxonut. Ho nmorom OH cripocuii MeHsl, — TOTOB JIM 51 yMe-
petb? CBET roBOpuII CO MHOM, 3TOT I0JIOC MPUHA/1JIEkKA]T UMEHHO
emy... 5l ayBcTBOBaJI ce0s O-HACTOSIIIEMY XOPOIIIO — B Oe3011ac-
HOCTHU Y OKPYKEHHBIM JII0OOBBI0. JII0OOBb, UCXOAIIAS OT HETO, —
9TO YTO-TO HEBOOOpaA3UMoe, Heonrcyemoe. . .. u3 KHuru P. Mo-
YA *KU3Hb MOCIIE KU3HU*
Kak CBET corBopun Beenennyio, unraiite nasee.

BBenenue

JlanHast paboTa CTaBHT CBOEW IIEJIbI0 IOKa3aTh YCTPOHCTBO
OKpy:katoriero Mupa v He CTaBUT 1IEJIbI0 ONTUCAHUE B3aUMOJICH-
CTBUH C IOMOIIb MAaTEMATUKH.

MaremaTtnueckoe 000CHOBaHHE MPUPObI TeX WM UHBIX SIB-
JieHu# TpeOyeT MPOBEICHUS] THICSY SKCIIEPUMEHTOB, UTO BHIXO-
JIMT 32 PAMKH JJAHHOW PaOOTHI.

C né€rkoil pyku yBakaemoro A. DiiHmmreriHa Ddup ObuT yaa-
N€H u3 ¢uszuku. OJHAKO B MOCEAYIOIEM Pa3BUTUU (PUBMKU
IIPUHSIM HA BOOPYKEHHE TaKOe IMOHSATHE, KaK «(pU3NYECKUI Ba-
Kyym». MoJ, mycToTa, HO HamloOJIHEHHAasi MHOKECTBOM YaCTHUIL
Y TIOJIEH, B T.Y. U BUPTYAJIbHBIX, POKIAIOIIMXCA U UCUE3AIOLIUX.
OnHAKO 3TOro OKa3ajaoCh HEJIOCTATOYHBIM ISl OOBSICHEHUS pe-
anbHOCTH. Ha nmomolup npusBaay TEMHBIE MATEPUIO U SHEPIUIO,



KOTOpbIE, KaK U DUp HEBO3MOXKHO HAUTU U WAECHTU(DUIIAPO-
Barb. Ho u 31010 OKazasocs HegocrarouHslM. ITosaTromy Ha mno-
MOIIIb TTPU3BAT OOKECTBEHHBIN 0030H XHITCA, a BMEeCTe C HUM
Y 110J1e, OTBevarollee 3a Maccy. MarHuTHOMY MOJIIO TIPUITUCATIA
CBOMCTBO 0c000¥ Matepuu. Kazamock Obl BCE, pealbHOCTh MOXK-
HO OOBSICHUTD C TIOMOIIIBIO TPUBJICUEHHBIX CcynTHOCTe. Ho Her.
Oxkazasioch, UTO HY’)KHO BBECTH €I1I€ HeCKOJIbKO YacTuil. [la u ak-
CHOHHAsl MaTepusi, BIPYr oKa3ajach BocTpeOoBaHHOU. Ceifyac
JOyMaloT BBOIUTh B (PU3UKY OCOOBI BHUJI CTPYH OTBEUAIOIINX
3a BCIUIECKM B paauionuarna3oHe. BocTpeOOBaHBI CTPYHBI /IS
0OBSICHEHHUsI YCTPOWCTBA BelecTBa. Jlymain, 4to mepedeHp Oy-
JeT IPOJOIIKEH, XOTs Obl TOTOMY, UTO TpeOyeT OObsICHEHUS TO,
U3 YEro COCTOSAT CTPYHBI.

B nanHO#1 cTrathe-MoOHOTpaduy MpeanprHsTa MONBITKA 00b-
SICHUTb YCTPOMUCTBO MMpa C MOMOIIBIO OTHOM CYIIIHOCTU-DPupa.

Panee nsyyenvem 3¢pupa 3aHMMaINCh MHOTUE ABTOPUTETHBIE
yu4eHble. DTUM TEPMUHOM OINPEAEISIN pa3Hble MOHATHS, HO Ya-
I1Ie BCEro UMEJIOCh B BUY 0COO0E COCTOSTHHE MaTepuH, KOTOpoe
3aroJHsIeT COOOM TMPOCTPAHCTBO MEXJIy aTOMaMU U APYTHMU
M3BECTHBIMU YaCTUIIAMU BEIIECTBA.

«OpnHa u3 mpoOiieM, KOTopasi C CaMOro Havyajla Mydaer Teo-
PUIO, 3aKJTI0YAETCS B BOITPOCE O COOTHOIIEHUH MEX/1y PeabHO-
cThio 1 popmam3mMom. Pusmka JAoKHA ObITh OOJBIIE, YeM Ha-
60p ¢opmyIl, ... OHA JOJKHA J1aBaTh KAPTUHY TOTO, KAKOBa pe-
AJIbHOCTh Ha CaMOM JeJie».

«Onpeaenutb, MOTYT WM HET Pa3UYHbIC YaCTHILIbI, U CHJIbI



OBITh OOBEMHEHB B TEOPHUI0, KOTOpass OObsICHSIET UX BCE Kak
IIPOSABJICHUE €IMHCTBEHHOU, (PYHAAMEHTAILHON CYIIIHOCTI.

Bor u noreITaemcs 3To crenarh.

1.0Onucanne Jdgupa.

CymectByer MupoBasi CyOcranius-D¢up. Bronne camo-
crosATenbHas U pazymHas. OH (Ddup) NOHUMAET, YTO HECOBEP-
IIeHeH. B TOM cMmbICiie, YTO HaloJIHEH HEraTMBHOM MH(popMa-
1yei, Kotopas BiaMsieT Ha cymiectBopaHue CyObeKTOB BHYTpU
Ddupa, HO cocTosMX U3 Ddupa, Tak cKazaTb, 1yxoBHbIE CyIil-
HocTu. B KoHue KoHIOB, OH MpUHUMAaET pelieHrne N30aBUTh-
¢ OT Hexopouled MHPOPMALMKU IYTEM CKaTUs €€ U KOHCEp-
Baiuu. CHavasa KOHCEpBUPOBAHUE MTPOMCXOIUT 3a CUET (PIIyK-
Tyauuid. HeratuBHasi uHpopMalus cocpeioTauynuBaeTcs B He-
tpuHOo, a CBET craHoButca ounineHHbIM Ddupom. [lorom
CO3/1aI0TCS YacTULBl (BELECTBO), KOTOpbIE MEPEBOAAT Dpup
B CBET. I'paButanus (CBETOBDBIE notoku) HarHeTaeT B Bellie-
ctBO Dpup, rae On nepeBogutcs B CBET. ®nopa u dayHa Toxe
nepesogut D¢up B CBET. Bo BeeneHHOM MpOUCXOIUT TOJIBKO
onuH nporecc nepexoaa ddupa B CBET. Dpup-Oren, CBET-
Coin. CBET opranusyet Bce nporiecchl Bo BeeneHHOR.

Il onucanus ycrporictBa Mupa nocrarouno onHon CyniHo-
cti 1 31oM CymHocTho siBnsgercsa Dpup-Cpena 3anoaHsA0MAL
BeCb 00BEM MOJ1 TBEP/ABIO.

O cpoiictBax Dupa, ¢ TAKUM YCTIOBHUEM, UYTOOBI BCE MHOTO-
obpasue GopM U SBJICHUI OKPYKAIOIIEro HaC MHUPA, SBJISIIOCH
CJIEACTBUEM CYILIECTBOBAHUS TOJIBKO OIHOM CYIIHOCTH Ddwupa.



Ddup obdnagaer onpeeEHHBIMUA CBOMCTBAMH, KOTOPBIE 1T03-
BOJIsTIOT EMy TBOpHTE BCE MHOrOOOpasue (hopM U sIBIICHUI OKPY-
*katorero Hac mupa u3 Ce6s-Camoro.

OcHoBHOe Ero cBOWCTBO HENpepbhIBHOCTh M CHOCOOHOCTh
UMETh Pa3HYIO TUNIOTHOCTD, YTO IMO3BOJISIET UCKITIOYUTH 0Opa3oBa-
HHE IYCTOTHI BHYTPH 00bEMa 3aHIMaeMoro Spupom. O0bEM 3a-
HUMaeMblii (prupoM HayKa Ha3bIBAET MPOCTPAHCTBOM, UTO SIBJISI-
ercst popmoit cymiectBoBanusi Ddupa. PopmupoBaHue CTPyK-
TYp B Dupe NpoucXoauT 3a CUET U3MEHEHUSI IJIOTHOCTU DPpu-
pa B ompeneneéHHoil oonactu. D¢up oOpasyeT BUXpH, TEUSHUS
U CTPYH, T.K. SIBJISIETCS KUJKOU CPENIOM.

HonyctuMm, yto Dup AUCKPETEH, T.€. COCTOMT U3 OYEHb,
OUYeHb MEJIKHUX YacTull. CMOXKEM JIM MBI C TIOMOIIIBIO €10 00BsIC-
HUTH rpaBuTalyio? CmoxeMm. [IBUkeTcs B LIGHTP 3€MJIU U yBJIE-
KaeT CBOMM JBM)KEHHEM TeJla, MPUKUMasi UX K MOBEPXHOCTH
3emin. CMOXEM JId MBI C €ro MOMOIIbI0 OOBSCHUTH CUJIbHBIE,
crnadble, 0OMEHHbIEe U MOJIEKYJIsIpHbIe B3anmonenicTusi? He cmo-
skeM. UTOOBI OOBACHUTD 3TU B3AMMOIEUCTBI S, MBI JOJIKHBI 00b-
SICHUTh, KaK OCYILECTBJISIETCS CBSI3b MEXIY YacTHUKaMu Dpu-
pa. Eciu mex iy yactnukamu Dupa He OyeT CBsi3H, TO U B3au-
MojIefiCTBIE HEBO3MOXHO. Eciu pa3pesatb OyKCHpPHBIN TPOC, TO
CMOXeM JI Mbl OyKcHpoBaTh aBTOMOOWIb? HeT. 3HaunT HYXHO
BBOJIUTh HOBYIO CYIIIHOCTh,  3TO MPOTUBOPEUYUT HAIlIEMY IEPBO-
HayaabHOMY yciioBUI0: CyHIIHOCTB TOJIBKO oHa. [Toatomy Dpup-
HenpepbIBHAS CYIIIHOCTb.

Me:xy aromamMu ¥ MOJIEKYJIaMU HET BUAUMOM CBSI3U, HO Be-



IECTBO (JI000€) COMPOTUBIISAETCS, KAK PACTSIKEHHIO, TAK U CKa-
THIO.

Marepusi, Tuib He3HaUUTeIbHAS YacTh BeeleHHOM, HO TI0T-
HOCTb MaTepuu OoJblIlle TIOTHOCTH Drpa HAMOTHSIOIIETO MPo-
CTPaHCTBO (HaOMomaTeNnbHbIA (hakT), 3HAUUT, DPUp JOTKEH
BKJIIOYATh B ceOs M TaKOe MOHSITUE KaK IJIOTHOCTh. YeM BbI-
11Ie TUIOTHOCTh, TeM OOJIbIIe MPOYHOCTh Ddupa. Dpup A0IKEH
UMETh CIOCOOHOCTh YIIJIOTHSITHCS U CHUKATh IJIOTHOCTH JI0 Oec-
KOHEYHO MaJjibIX BeJMYUH. DPUp Pa3HON IUIOTHOCTU AOJKEH
CBOOOJHO MPOHMKATH APYT CKBO3b APYyra HE HAPYIasi FTeOMETPUH
oOpa3oBaHuil (BUXpEU, aTOMOB, MOJIEKYT).

Dup coCTOUT U3 ABYX KOMIIOHEHTOB-TEMHOIO Ddupa (TEM-
Hou marepun) u CBETA (témuoil sHeprun). B Henmpax 3BE3n
v anet D¢up nepexoqut B CBET, T.e. anaurumpyer. CBET
AKTUBHAs1 KOMIIOHeHTa Ddupa, U3aydasch BUXPEBbIM MOTOKOM
u3 Heap 38€31 u 1aHet, CBET narneraer Ddup B Heapa.

Annurunsuus ectb nepexon Ddupa B CBET.

Bcé BemectBo Bceenennou cocrout m3 D¢upa. Bee monsa
BO BcenenHoil ects aBrkyimecs DdupHbie oOpasoBanus. Jlo-
60e 1BUkEeHNe MaTepur Bo BeenieHHo# 00ycIoBIeHO niepementie-
HUEM IMOTOKOB Ddupa.

2. CTpoeHue yacTuil Jie;Kamux B ocHoBe BemecTBa.

Bnauane 6puto CroBo, 1 CioBo 6suto y Bora, u CnoBo Obl-
Jo bor.

CnoBo-cnencreue BuOpanuu cpenpl ddupa. Budparmn-sto
nBuskenue. B nanHoM ciydae CioBO BBICTYIA€T, KaK OCHOBA CO-



31aHus ABMKeHUs B Dpupe. IMeHHO ¢ nepBoro JBUKEHUS BCE
v Havyatock. [lepBas imykTyarus riiotTHocT Ddupa, HO3BOJIUB-
uiast Ddupy nepevitu B CBET, u ects nepsoe CJIOBO. Ddup
nepemien B CBET, CBET cotrBopui BcenieHnyio ¢ eAMHCTBEH-
HOW 1iesbio U jasbiie nepeBonuts Ddup B CBET. B ganHom
cinyvyae CJIOBO BbICTynaer Kak AEWCTBUE UHUIIMUPYIOLIEE Ha-
4aJio eIMHCTBEHHOTO Mpoiiecca Bo BeenenHou nepexon Ddupa
B CBET. CoOcTBeHHO, 3TO JIefiCTBUE ¥ TBOPUT BCE.

W3nauansHO Dup 3aHUMAN BeCh 00bEM U UMEIT OJTHAKOBYIO
TIOTHOCTh. OIHAKO B 9TOM 00BEME MPOUCXOANIH (PITYKTYalluH
wiotHocty Ddupa. Cmorpure Puc.1. U kak cinencreue Qiaykry-
arui Ddupa noayuuaack AUCKpeTHas yactuiia Dpupa-HenTpu-
HO ¢ D(UPHBIM BUXPEM, KOTOpas MOIy4nsIa Ha3BaHUE IEKTPOH
(no3utpon) Puc 2.



OnyKTyauun wioTHocTH Jupa.
v

Fmeen 00BEME! TIOTHOCTH B
Gonsmen ofnénre

Sona paspriera
Dayervam o obréne Idupa

x

T'panniia nossmesHok
TEACTHOCTH SgUpa

Ecmt rpamia nossimersoft rurotroctis Sdupa
HMEET OEHOPOTEYES MOBEPRHOCTE (KON YPaITC)
b

stz X

b Y

TO B BOMEHT, KOTTA JHEPTHA BIVRTYAIHI
MMHMMANLHA, CIETYET VNP HIBHE

11 TaK poEIaeTes HelTPUHO-aCTILE ¢ Cavoft BEICOKOF

- V' naorsoctsio 3dupa i smant CBETA
HEHTPHHO

X Heftrpuro, cdopMHpOBas BHXPE 13
Ddupa CIAHOEMTCE NEKTPOHOM

Puc.1 ®Paykmyauyuu naomuocmu Igpupa

Ho onHOro snektpoHa (mo3uTpoHa) HEAOCTATOYHO /IS MOJTY-
YeHUsl BEIIECTBA.

HyxeH npoTtoH U HeUTpoH. JIOTMYHO NPEAIOIOKUTh, YTO
IPOTOH M HEMTPOH OBUTH CO3/1aHbl YK€ U3 UMEIOLIUXCS YaCTHIl,
KaK [IPOJOJIKEHNE YKPYITHEHUS CTPYKTYPBI yKe U3 UMEIOLIErocs
marepuaia.

CrenyoluM 3TanioM B CO3[aHUM BELECTBa, ObUIO cO3Ja-
HUE JIySHEUTPUHO-CTPYKTYPbl HeoOXoaumou st (hopMHUpOBa-
HUSI KPUCTAJUTMUECKOW PEeImETKA MPOTOHA M HeWTpoHa. HeoO-



XOOUMO OBLJIO COETMHUTH JIEKTPOH U TIO3UTPOH B €AMHOE Iie-
noe. 1y 3T0oro HeoOXOaMMa BBICOKAsI TEMITEpATypa U AaBJICHHE.
TemrniepaTypa HeOOX0OaMMA IS TOTO, YTOOBI OCIAOUTHh D(PUPHBIS
BUXPH 3JIEKTPOHA U MO3UTPOHA, A JABJIEHUE HYXKHO VIl UHTE-
rpalyy HEUTPUHO NIEKTPOHA U MO3UTPOHA JPYT B ApYyra.

Sduprbnit
EMXpB

ik

| Tosmpor oTmmaeTca
TOBEO HATPAEIEHIENM
BpANIEHNA BIRPA.

[
ok
—— mefitpuno

InotsocTs 3dipa E Bimpe Mo Mepe MpHOMTKEHNA K
HEFTPHHO CTPEMITCA K MAKCIMY MY Pagiye Hiren

:‘)HGKT]DOH HE OTpaHITIeH.

Puc 2.9aexkmpon. Ilpeocmasasiem coboit uacmuuy-ueii-
mpuno ¢ suxpem Idupa, Komopulil ecmv 2pasumMAayUOHHOE
no.e 3moii uacmuybl



JysHeiTpHHO (HOZHTPOHHIT).

Puc. 3 /lysueiimpuno-coedunénnovle emecme 3.,1eKMpPOH
U nO3umpoH

s cozpanus gysueitpuno CBET koHueHTpupyercs B 11a-
POBOE CKOIUIEHHWE, BBIITYCKAET [BA JIKE€Ta U HATHETAEeT B I1apO-
BYIO 00J1aCTb JIEKTPOHBI U MO3UTPOHBI. [1o Mepe nmpoaBukeHust
JIEKTPOHOB Y NTO3UTPOHOB 10 JIKETY CO3AETCsI BBICOKASI TEMIIE-
parypa u gasienue. [Ipouecc mpoucxoguT npuMepHo Tak: [S51]

Active Galaxy 3C 264 (NGC 3862)




Puc.4 Komnvromepnas anumauust npoueccos 8 0iiceme

Chauana ¢popmupylorcs nysHenTpuHo Puc.3, a norom nporo-
HBl ¥ HEUTPOHBI M3 TaKUX oOpa3oBaHuii Puc.5:

ITocTpoeHHE KPHCTAIUIHYSCKOH
PEIIETKH IIPOTOHA
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Puc.5 Bzaumoodeiicmaue 08yx 0y3HelimpuHo 8 Kpucmanau-
uecKoil peuwiémke npomona



TIpoToH
Kpli’CIarmI[lIecm pemimca COCTOHT H3 MO3HTPOHHEB,

AMEKTPOHOB H MO3SHTPOHOB.

Tozutpos 1 ero nomne
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BlamoneiicTeng
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P1-30HA MOHILKEHHOMA NICTHOCTH
BHYTPH MPOTOHA.

Puc.6 Ilpomon

[TpoTOH B KOHEYHOM MTOTe BHIIIAAMT Tak: Puc.6. Y Heiirpo-
Ha Puc.7 no3uTpoH HaXoAUTCS B LIEHTPE U €ro I'paBUTALIMOHHOE
T0JIe HeUTpaInu3yercs 1nojeM 31eKTpoHa. [IpumepHo Tak:



Heiitpon
KpHCIaIlIlH‘ieCKaﬂ peméIKa COCTOHT H3 IIO3HTPOHHEB,
JIEKTPOHOB H IIO3HIPOHOB.

JnexTpoH, none KOTOpPoro
Broxpyer none nosnIpoHa

Bixps

Sdupa b
TosUTpoHHI ¢ L

I'paEMTAITHOHHEIE BHXPH
B3aMMONefCTEMA
TIOINTPOHHEE

30Ha BBICOKOF
TUIOTHOCTH

P1-20Ha NOHIKEHHO{ [IOTHOCTH
EHYTDH PEMETEN

HeiitpoH pacrogaeTcs Ha IMPOTOH M IEKTPOH, IEKTPOH TepaeT

4acTe S¢ipa cEOEro rPAENTALIMOHHOTO [TOME, 4TO TPAaKTVeTCd,
KaK EEIOpoC HefiTpHHoO.

Puc.7 Heitmpon



[IpHMepHas cXeMa paclana HeliTpoHa

T'pasuraumonnoe (BHxpeBoe) B3aMMOneicCTEIE
TIO3MTPOHMER :

TloautpoHun
PABMTALOHHEI

) § " BHXpE NIEKTpOHA
T paeuTalmoHHELT
EMXPE MOMTPOHA

e

1 cTangus
QOcnabnenme TPABMTALIHOHHEIX CBA3EH MY
TIOZNTPOHHAMH E KDHCTALTHYECKON pPemETES

Hefttprzo

MecTo sneKTpoHa 3aHNMaeT

MO3UTPOH
OnexTpoH TepaeT

HacTe 3bipa BNxpa
HazBIBAEMOTO
HeHTpPHHO.

2 cTapus-pasphIB cBA3eil.

Puc.8 Cxema pacnada ueiimpona Ha npomoH, 3.,1eKmpoH
U HellmpuHo

Tak ObUTM CO3AaHBI NIEMEHTapHbBIE YacTHIIBL. Takoe ycTpou-
CTBO YaCTULl MOXET OOBSICHUTh IEKTPOHEUTPAIILHOCTh aToMa,
HQJIMYME 3apAIOB Y TNl U UX OTCYTCTBHE y JIEMEHTAPHBIX 4Ya-
crud. [IposcHuT cnvH 3nekTpoHa U nporoHa. IozBoiaur paso-
Oparbcst ¢ OECUUCICHHBIM KOJTMYECTBOM YaCTHIl OTKPhIBAEMbIX



HAyKOW Ha YCKOPUTENISIX U MHOT'O Y€ro ellg.

3.Co3aanue 31eMeHTOB Ta0auIbl MeHaeeeBa.
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Ve g =
2 ‘,},x//{\

|l Opburta snekTpona

HpotOH

ATOM BOJOpOJA

Puc.9 Amom 600opooa. Iaexkmpon osudicemcs no nepu-
Mempy 2pasumayuoHH020 NOAsL RPOMOHA. Imum odecneuu-
eaemcst HellMPAAbHOCHb AMOMA, BUXPb INEKMPOHA ON0KU-
pyem 8uxpv npomoua.

CoszgaHue JIEMEHTOB BEIIECTBA AHAJIOTUYHO CO3IAHUIO IPO-
ToHOB 1 HerTpoHoB. IllapoBasi obmacte CBETA Beimyckaer
JBa JKEeTa, KOTOpPBIE BCACHIBAIOT U3 OKPYKAIOLIETO MPOCTPaH-
CTBa 3JIEKTPOHBI, IIPOTOHBI U HEUTPOHHBL. Ilo Mepe mponsuke-



HUsI 110 JIKETy U3 HUX (popmupyetcs Bogoposa u renuil. Ha Puc.
9 n300paxE€H aToM BOIOPO/IA.

W3 TakKuX CTPYKTYP CO3AaHBI BCE AaTOMbI XUMUUECKHUX JIEMEH-
toB Puc.10.

CospaHne aTOMOB 3JIEMEHTOB OMPEAEIEHHOIO MEpUoa Mpo-
VICXOZIAT B OINpe/ICIEHHBIN JTan pa3Butus Beenennon. Kaxnomy
nepyojly aTOMOB BelllecTBa Tabuibl MeHieneeBa COOTBETCTBY-
eT cBou 3Tan pa3Butus BeenenHon. CozgaHne aToMOB BelecTBa
MPOUCXO/UT B JIKETax.

Ha onpenesiéHHOM 3Tane pa3BUTUSA raJIakTUKY, 3BE3/bI U I1J1a-
HeThbl (POPMUPYIOTCS AaHATIOTMYHBIM 00pa3oM. [IBa 1xeta Bcachl-
BAIOT U3 OKPYXKAIOLIEro MPOCTPAHCTBA XMMHUYECKHE JIEMEHTHI
NIepBOrO, BTOPOTO, TPEThEr0 M YETBEPTOTO MEPUOIOB TAOIMIIBI
MengeneeBa. B pxerax (popmMupyloTcs 3BE3bl U TUIAHETAPHBIE
CHCTEMBI ¥ BHIOPACHIBAIOTCS B pyKaBa.

TonbKO HAa TOM JTare NOSABJISIOTCS 3BE3/1bl U IJIAHETHI U TOJTb-
KO Ha 3TOM 3Tane (POPMUPYIOTCS MX TI'PABUTALIMOHHBIE MOJIS.
Kpome Toro, Ha 3T0M 3Tarne co31aHo CJI0KHOE BELIECTBO, T.€. CO-
CTOsIILIEe U3 HECKOJIIbKUX XUMUYECKHUX IEMEHTOB.



) HEPTETHYECKHE YPOBHH aTOMOB

XUMHYCCKHX 3JICMCHTOB.
EpacHpii-op@HTe! 3nekTp 0HOE
Cirini-rpaEnTaOHHEE TIOTA
MPOTOHOE U SMEKTPOHOE

TIpoTOHBI PaACTIONATATCA TIO TIepHd epin ATpa.
HefTp OBI BHYTPH ATpa
. I'paemtaimorsse
@ -TIPOTOHE] 7 )\ moma ameKTpoHOE

Puc.10 Cmpykmypa amoma. Ilpumepnas cxema pacnono-
JHCEHUS1 FHEepPzemuU1ecKUX YposHeil 8 amomax

4.I'paBuranusi.

B IIpupone Bc€ anemenTapHo mpocto. CymecTByIOT JBE Cpe-
abl Dpup u CBET, KoTOpbIe ABIAIOTCS OCHOBOM MHUpO3/1aHus.
CBET wu3ny4asicb BUXPEBbIM IIOTOKOM, HarHeTaeT Jgup B Hezlpa
IUIaHeT U 3BE31. Brokymmiics D¢up B Hellpa U €CTh PUYHMHA
NPUTAJIKUBAHUSA TeJ K IIOBEPXHOCTH 3€MJIM.

Kak 6b110 paccmotpeno Beoiinie. [lapoBoe ckoruienne CBE-
TA BbIOpPOCHB /1Ba 1k€Ta HArHETAeT B 00JIACTh U3 OKPY:KAIOIIEro
MPOCTPAHCTBA paHee CO3/aHHble 1eMeHThl. [Io Mepe mpoxox-
JEHHUA 10 JKETY U3 JIEMEHTOB (DOPMUPYIOTCSA 3BE3BI U IUIAHE-
TBl U3 KOTOPBIX B LIEHTPAJIbHOU YaCTH CO3JAI0TCS 3BE3JHBIE CH-



CTEMBI U BBIOPACHIBAIOTCS] B PyKaBa TAJIaKTHK.
PaccmoTpuM 3KCiepruMeEHTaNIBHBIE TAHHBIE.
Ilurara [69]:

3.4. ®pakTaiibl B IJ1a3Me.

B patote [10] uccnenoBanvics HeoObIUHBIE (PUBUUECKUE SB-
JIeHUs1 B IJIa3Me, MPUBOASIIME K MOSIBJICHUIO B HeW (ppaKkTalib-
HBIX CTPYKTYp. BblI0 0OHapykeHO, YTO KBa3UHEUTPATBHOE CO-
CTOSIHHE IUIA3Mbl CMEHSJIOCH YITOPSAIOYEHHBIM cocTostHUEM [ 10].
Oo6pazoBasIiyecs: peryJisipHble CTPYKTYpPbl UMENN (PpaKTATBHYIO
3aKOHOMEPHOCTb, MpUYeM (PpakTajbl B IJIa3Me MPOSIBIISUIUCH
B MaKpOCKONMUYeckoM MmacinTtade. B mMakpo maciitade cTpyk-
TYpUpOBaHHAsI TIa3Ma TPEJICTaBIsia cOOOW JIBeé CUMMETpPUY-
HBIE CHUCTEMBbI, HAIIOMUHAIIKE IO (pOopMe BIIOKEHHBIE KOHY-
cbl (puc.l). B ¢pakTaspHBIX CTPYKTypax BUJHA XapaKTepHas
3aBUCUMOCTb, TIOCTPOEHHAsI MO MPUHIIMITY YIBOEHHUS MEPUOJA.
Ha yHuBepcaibHOCTh clieHapusl yABOEHUs NIEPUOJA B CUCTEMAX,
UMEIOIIUX Xa0TUIECKOE TIOBE/ICHNE, OOpaTU/I BHUIMaHUE B CBOMX
uccienoBanusx Peiirendoaym [11].

Takum oOpa3zoMm, B IJI1a3Me, BMECTO XaOTHYECKOro ToBe/e-
HUsA, HaOJMIOMAJICS COBEPIIEHHO OIpeIe/ICHHBI BU OPraHM-
3allMM M COBEPIICHHO OIpElEeIeHHAsl B3aMMOCBSI3b JIEMEHTOB
CTPYKTYpbl. BbIsIBJIeHHAasi BbICOKAsl CTENEHb YNOPSIOUYEHHOCTH
B IUIa3Me, BCTYMaeT B MPOTUBOPEYME C TPAJAUIIMOHHBIM MTOHUMA-
HUEM MPOLIecCOB B Hel. Bce 3To yKka3biBaeT Ha MpoLIeCcChl, B KO-
TOPBIX MPOUCXOANT YMEHBILIEHUE SHTPONUU IIA3MBbI.



I1na3MeHHbIE KOHYCB

[lnasMeHHHe KOHYCH

!

[lnazmoobpasyouuil KaHa

Puc. 11 Cmpyxkmypa, nadaroaemas 8 naazme

IMurara [70]:

Huxe npuBeneHbl HEKOTOpbIE Pe3y/IbTaThl HALIMX IKCIIEPU-
MEHTAJIBHBIX UCCJIEJOBAaHUM, KOTOPBIE, Ha HAlll B3IV, TaKxke
MOATBEPKIAIOT 3aKOH yMeHbllleHus sHTpornuu [15]. Hamu uc-
CIeIOBATNCh HEOObIUHBIE (pu3mueckre 3(PppeKTsl, 0OHApYKEH-
Hble B Tuiazme [15]. B miasme HaOmonanock MosiBICHUE pery-
JIApHBIX CTPYKTyp. KBasMHENTpanbHOE COCTOSHUE IJIa3Mbl Me-
HSUJIOCh Ha yropsiioueHHoe cocTosiHue. OOpa3oBaBIlIMecs pery-
JISIpHBIE CTPYKTYPbI UMEJIH (PpaKTaIbHbIE 3aKOHOMEpPHOCTH [15].
Hexkoropsle (potorpadpun «0TreqyaTkoB» IUIA3MEHHBIX (PpaKTa-
JIOB, 3a(pMKCHPOBAaHHbIE HA MUILIEHAX U3 TYIOIUIABKUX MeETaJl-
JIOB, NpUBe/ieHbl HUXke Ha puc.l [15]. B cooTHOmEeHusX mupu-



HBI 1I0JIOC B (PPAKTAJIBHBIX KOJIBLIEBBIX CTPYKTYpax MpocMaTpu-
BAETCs XapaKTepHas 3aBUCUMOCTb, [IOCTPOECHHAS 1O MPUHLMITY
YIBOEHMU nepuona. Ha yHuBepcanbHOCTh YIBOEHUS NIEPUO-
Ja KojeOaHuil B chUcTeMax MMEIOIIMX XAaOTHMUYECKOe MOBe/IeHNe
oOparui1 BHUMaHue B CBouX MccienoBanusix Peirendaym [18].




Puc.12. Pomoezpapuu «omneuamkos» @dpaxmanbHolx
CMpYyKmyp, 603HUKAIOWUX 8 naa3me.

Ha Puc.13a cxemaruuecku nokasaHbl IIa3MeHHble (ppakTa-
JIBI, BOCCTAHOBJIEHHBIE ITO «OTIIeyaTKkaM» Ha MunleHsax. Ha Pu-
c.136 mokazaHo ceyeHue (PpaKTAILHOTO KOHYCa U €ro TOHKas

CTPYKTYpa.



[InasMeHHEE KOHYCH TOHKQ.? CTRYRTYPA

Naasuoobpasymmuii Kanan

Puc.13. Ilhazmennwvie ppakmansit. a,0

dpaxTanbHble MPOSIBICHUS B CTPYKTYpax SIBJSETCS BCEOO-
MM TPU3HAKOM JJIsi MHOXECTBA MPUPOIHBIX MPOSIBJICHUN.
dpakTtassl NPOSBIISIOTCSA KAK HA MAKPOYPOBHE, TaK M HA YPOBHE
37leMeHTapHbIX Yactull [16, 17]. [1na3zma He oka3anach UCKIIO-
yeHueM. [TosiBjieHue peryJisipHbIX CTPYKTYP B IJIa3Me YKa3blBaeT
Ha HaJIM4Ke MPOLIECCOB B HEl, UAYIIUX C YMEHBIIIEHUEM IHTPO-
nuu. Pe3ysbTarhl UCCIIEIOBaHUS] YMEHBIIIEHUS] SHTPONKHU TL1a3-
Mbl MOTYT OKa3aTbCsl KJIIOUYEBBIMM JJIsi IOHUMAHUS MPOLIECCOB
B (pU3HMUYECKOM BaKyyMme, TPUBOJAIIMX K POKACHUIO TUCKPETHO-
IO BEUIECTBA U3 BAKyyMa.

Teopema KiMMOHTOBMYAa NPAKTUYECKM CHUMAET 3amlper
Ha BO3MOKHOCTb BO3HUKHOBEHUSI PETYJISIPHBIX CTPYKTYP B KOH-
TuHyyme. B pamkax Teopun pu3nueckoro Bakyyma, UCIoIb3ys
S-teopemy KimmoHTOBHYA, MOSABIISETCA BO3ZMOKHOCTH OOOCHO-
BAaTh BO3BHMKHOBEHUE HE TOJIBKO PETYJSPHBIX CTPYKTYpP B KOH-
TUHYYME, HO U TIOPOKACHUE JUCKPETHBIX YACTUIL U3 HEPEPhIB-



HOro BakyyMa. OgHuM u3 cieactBuil S-reopeMbl KitmuMoHTOBH-
ya [BJISIETCS BBIBOJ O TOM, YTO KOPHH JUCKPETHOCTU CJIEIYET
WCKaTh B HEMPEPHIBHOCTU. 3aKOH YMEHbIIIeHUs SHTpornuu Kiu-
MOHTOBMYA JJAET KJIIOY K pa3pelieHnio PyHJaMEeHTaIbHOM KOJI-
JIM3UU HENPEPbIBHOCTU U JIUCKPETHOCTH, KOTOPasi A0 CUX IOp
HE Haluia cBoero peuieHus. Konen nurar.
Henpa-BbicokoTemnepaTypHas Iuia3Ma, KOCMOC (IIpOCTpaH-
CTBO) -HU3KOTEMIIEpaTypHas Ijia3Ma, HO (pakTalibl (pOpMUpPY-
er CBET. Konycueiii motok CBETA Gepér Hauano B Heapax,
Kak (ppakTas, ¥ BBIXOAUT B KOCMOC, BcachiBasi DpuUp B HEApa.
Ot0 U ecTh rpaBuTanvis. KTo HU Oyab, MOXKET JIaTh MpeCTaBie-
HUE rPaBUTALIMU, OCHOBBIBASICh HA IKCIIEpPUMEHTax? A O IpUpo-
Jie JUKETOB €CTh TeTephb Y KOro MO0 COMHEHHUsI? A UTO HallOMHM-
HaeT 1367 D10 BceHenpeMeHHO AU(pPaKIIMOHHAS] KAPTUHKA.

Puc. 14 /Ixcem-suxpv uz Ceema snympu Kkomopozo gbopmu-
PYHOMCs RPOMOHBL U HEUMPOHbL



Puc.15 /Incem-euxpv uz Ceema é komopom dhopmupyrom-
cs 36¢30bl U NAAHEMbL U U3 KOMOPbLIX hopmupyromcst 36€30-
Hble cucmembvl

Co BpemMeHeM [IKEThl UCUE3AI0T U B LIEHTPE TrajlakTUKU (pop-
MUpyeTcsl KBa3ap,

Puc.16 Kesazap. Buympu uépnas mouxa-uiaposas o00-



aacmo u3 Ceema Huuez20 He U3AYUarOWast, NOIMOMY Kaxcy-
wasicst UEpHoOIL, KOMOPYH CUUMAarom 4EépHoI Oblpoil

Puc.17 Yzacarowuii keazap

KOTOPBIN BBHITIOJIHSIET BaKHYIO POJIb B CTAHOBJICHUU I'PaBUTA-
MOHHBIX T10J1el 386311 1 tiadeT. Ceoumu CBETOBBIMU nioto-
KaMU OH Har"eraetr D¢up B CBOU HeJpa, HO MO Mepe MPOXOK-
JICHUSI Yepe3 rajlakTUKy, Dup MUTaeT HOBOPOXKIEHHBIC 3BE3/IbI
Y TUIAHETHI, IOMOTasi CTAHOBJIEHUIO UX TPABUTAIIMOHHBIX TOJIEH.
Hacrtymaer MOMeHT, Korja mpakTH4ecku Bech Ddup, 1Mo mepe
JBVKEHUS K KBa3apy, MOMIONIAETCs 3BE3/1aMU U TIJTaHETaMH, TI0-
9TOMY KBazap yracaer. IMeHHO Mo3TOMY KU3Hb KBa3apa KOpOT-



ka. OT KBa3apa, B LIEHTpe raJIakKTUKH, OCTAETCS apoBasi 001acTh
3anosiHeHHass CBETOM. OnHa HMYEro He M3JydaeT u MO3TOMY
HE BUJIHA.

IIpupoaa rpasuranum.
Panee ObIJIO M3BECTHO, YTO TPABUTAIMS ITO CHJIA C KOTOPOM
BCE MaTepuaibHble OOBEKThl B3aUMOJIEHCTBYIOT APYT C JIPYTOM.

Cuia B3aMMOJIeWCTBYSI BCeMUPHOTO TsiroteHust Ovuta M. Hetoto-
HOM BbIpaxeHa (popMyJIou:

ma-112

OpHako He OblJIa OTKPBITA MTPUPOJA TPABUTALIMH, U IO HACTO-
SIIIIETO BPEMEHU HUKTO MPECTABJICHNSI HE UMEET O CaMOM MpU-
pOE TPaBUTALIAN.

MHo10 TeopeTndeck 0OOCHOBaHA Hay4yHasl WJesl O TOM, 4TO
rpaBUTAIMsl, HE YTO MHOE, KaK MOTOK Ddupa K LEHTpam Iuia-
HET Y 3BE3[, TAE€ OH NEPEXOAMT B JIPYroe arperarHoe COCTOsI-
Hue-CBET u CBET gBurasce ot LeHTpa, BUXPEBBIM KOHYCHBIM



MOTOKOM, HarHetaeT Dup K UEHTPY, 3BE3]1 U IUIAHET.

HayuHble 3HaYeHHS JAHHOW WAEU 3aKJIOYATCA B TOM, 4TO
OHA IOJTHOCTBIO MEHSIET MTPEJICTABJICHUE O OKPYKAIOIIEM HAC MU-
pe u BceneHHOM.

bnaronapst TaHHOI HAYYHO Hiee MOXHO OOBSICHUTH (DOPMU-
POBaHME MIA3MEHHOTO KPUCTAJUIA, KOTOPBIN OB MOTyYeH Ha Op-
OutanbHOU CTaHIMM «MUp» B T€YEHUH BOCBMUJIETHETO JKCIIe-
PUMEHTa, IOTEPIO MBIILIEYHON MAaCcChl KOCMOHABTOB, HAXOSAIIMX -
csl JUIUTENIbHOE BpeMsi Ha opOuTe, COo3/1aTh HOBYIO TEOPHIO BO3-
HUKHOBEHHsI BCEJIEHHOW B OCHOBE KOTOpPOU OyleT He Martepws,
a cozHaHue. OHa MO3BOJIMT HAM OTKAa3aThCsl OT OOJBILIOrO B3pbI-
Ba U JIaCT BO3MOXXHOCTb 3aIVIsIHYTh B HAYAJIO HAYaJl.

bnaromapsi JTaHHOMY OTKPBITHIO, MOXHO Oy/IeT IPaKTUYECKU
co 100% BepoOATHOCTBIO, ITPOCUATATh BO3HUKHOBEHUE 3EMJIE-
TPSCEHUM, BO3MOXXHO JaKe 32 HECKOJIBKO CYTOK [I0 MX Hayasa.
Pa3zpaGoTtarh HOBbIE TEXHOIOTHH U T. J1. U T. TI.

CyllHOCTh HAyYHOW WIEM 3aKJIIYaeTCsl B TOM, YTO MHOIO
000CHOBaHa B3aMMOCBSI3b MEK/y T'PaBUTALIEN U JIBHKYIIUMCS
CBETOM B0 B3aUMHO ITPOTUBOIIOJIOKHBIX MTOTOKAX.

Jloka3aHo, YTO 3Be€3[bl M3JIYYalOT SHEPTUI0 B OKpYXKalollee
npocTpadcTBo B Buae Ceera (B 1aHHOM citydae 1o CBeToM noj-
pasymeBaetca HenpepsiBHasa Cpena, KOTOpoe SABJISAETCS JpyruM
arperatHbIM cocTosiHueM Ddupa.)

Kak 13BecTHO, OCBEILIEHHOCTh
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I'ne: ® — cBeToBOM MOTOK. YeM Jasibliie HAXOOUTCA OT UCTOU-
HUKa CBETa, TEM MEHBIIINI CBETOBOM MOTOK MPUXOJUTCS HA €/1U-
Hully momaau. Hayka yTBepkIaeT, 4to cujia CBeTa He 3aBUCUT
OT PacCTOSIHUSA JI0 UCTOYHUKA cBeTa. Tak i 310? Paccmorpum
9TO Ha Ipumepe: cM. puc. 18.

ceemda

4% 1



Puc.18 Ceemosoii nomox & 3agucumocmu om paccmostHus

[To nanHoi popmysie Mbl umeeM: J 1=Jr=J.

Ho 310 cnipaBeyiMBO JIUIIIb TOJILKO B TOM CJIy4ae, €CJIU Mbl
coOepeM CBeTOBOM MOTOK co Beel miomaau. OpHako S; <S5 <53,
3HauUT AD > AD)> AD3 NpUXoAAIIMIACA HA €IUHUILY ILUIOIA-
.

Ecmu S; <55 <83, 10 J1> Jo> J3.

W 4gem panpllie OT UCTOYHUKA CBETa, TEM MEHBIIIE CBETOBO-
IO MOTOKA MPUXOIUTCS Ha €MHUILY TIJIOIIA 1, COOTBETCTBEHHO,
YyeM JaJibllle OT UICTOYHMKA CBETa, TEM CHJIa CBeTa MeHbIIe. 3Ha-
yurt: J=E - S.

PaccmoTpuM ABa UCTOYHMKA CBETa, CBETOBBIE MOTOKU KOTO-
PBIX U3BECTHBI U P> D5.

OcBelIeHHOCTb OT MEPBOr0 UCTOYHUKA!
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Puc. 19 Pasencmao 08yx ceemosvix nomokos é mouxe O

PaBeHcTBO ocBemmeHHOCTH 0T @1 u ®, OyaeT B HEKOTOpOM
Touke O.
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Ecnu Oyner n3BeCcTHO pacCcTOsTHUE MeX/Ty ICTOYHMKAMU CBETa
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PaccMoTpyM cuTyanuio ¢ rpaBUTalyen.

BosbmeMm gBe Macchl mi> my uznyvawoiue CBET @ > @,

Kaxnas macca OyeT KOHIIEHTPUPOBATh BOKPYT ceOsl TpaBu-
TallMOHHbIE OTOKU DpuUpa, MIIOTHOCTh KOTOPbIX OyJeT paBHa:
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Puc.20 Pasencmeao osyx Igpupnovix nomokxos 8 mouxke O

B Hexotopoii Touke O TIOTHOCTh TPaBUTAIIMOHHBIX TIOTOKOB
OyaeT paBHa:
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Otciona cuily B3auMOAEWCTBUS JIByX MacC MOXHO OIpe[e-
JIUTH 10 (popMmyJie:
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e Sg — IUIOIA/lb B3AaUMOJEHCTBHS IBYX Macc.

g — YCKOpEeHHEe B TOUKE PaBEHCTBA I'PAaBUTALIMOHHBIX MOTO-
KOB.

[Toatomy kilaccuueckasi (popMysia HE BEPHA B CBOEU OCHO-
Be. [Ipeamonaraercs, 4Tto rpaBUTAIIMOHHOE TMojie hopMHUpYeT
He Macca, a paktuyeckn noie ¢popmupyer CBETOBOMH notok.
KoadduiimeHT mponopiimoHaIbHOCTH YTOUHSIET CHTY B3aUMO-
JeWCTBYSI, T.K. OOJBbINAs Macca W3IydaeT v OOJBIIHIA CBETOBOU



notok. [ToaTomMy y Tesn, mpakTUUECKH OTCYTCTBYET IPAaBUTALIMOH-
HO€ B3aMMOJIEMCTBHUE, T.K. CBETOBBIC MTOTOKH M3JTy4aeMble UMU
OYEHb HE 3HAYUTEJIbHBI.

Paccmorpum nipumep:

Llextp

= ConHya

ConHue

Puc. 21 Bzaumooeiicmsue 3emau u Coanua

L= 150 000 000 km.
m=342 000 m,

To: R| Oyner paBen npumepHo 256 000 km

VnBoeHHast cuna B3aMMOAEWCTBHS OyneT (popMHpOBATHCSA
3a CYET MACChl 3EMJIH.



Puc. 22 dopmuposanue cunvt 2pasumauioOHHo20 8030ell-
cmeusi Ha meno

Connue uepes 3emJto nepekadnBaeT JPup. 3a c4eT Toro, uTo
Ddup yBIeKaeT CBOMM ABM:XeHHeM 3emitio B ctopoHy CorHia,
IIPOUCXOIUT cMelleHre 3eMid B cTopoHy CoOJHIIA, BO3HUKAET
omyieHue nputskeHus 3emud ConHieM. AHaJIOTMYHO MPOKC-
XOIUT U ¢ JIyHOM.

['paBuTaius — notok ddupa u He ToabKo. MimeHHo u3 Ddu-
pa cpopMUPOBaHBI JIEKTPOHBI, TPOTOHBI U HEUTPOHBI — OCHO-
Ba COBPEMEHHOU Matepun. DUp, AHHUTHWIIUPYS B HEZIpax 3BE3[
U IUIAHET, TIEpeXoauT B japyroe arperatHoe coctosinue-CBET,
YTO U SIBJISIETCS MCTOYHMKOM SHEPruu 3B€34. VIMEHHO B 3TOM
MPUYMHA TOTO, YTO HeJllpa IUIaHET PacKasieHbl. D(PUpPHbIE MOTOKU
BHYTpU BelllecTBa (POPMUPYIOT MEXATOMHBIE U MEXMOJIEKYJISAP-
HbIE CBSI3U.

Ecimu MBI B TOUKY paBEHCTBA T'PAaBUTALMOHHBIX ITOTOKOB
Conauia 1 3emiti, MOMECTUM MaTepUATbHBIA OOBEKT, JIOMYCTUM
Jlyny, u ecimm neHTp TsKecTH JIyHBI IOCTOSTHHO OyAeT HaXOMUT-



Cs1 Ha JIMHUM COETUHSIONIEN IIeHTpHl TsokecTr CosHIa M 3eMITH,
To JlyHa HUKOrJa He ymajer Ha 3emyio. [lake eciu Mbl ipusio-
KUM K JIyHE CHJTY, 4TO Obl TPUOIM3UTH €€ K 3eMJIe, TO YeM OJIv-
ke K 3emyie Mbl OyieM npuommkath JIyHy, To TeM Oosblliee yCH-
Jie Mbl Oyziem ripusiaratb. Ham Oyaer ka3arbcesi, YTo B3auMOJIeH-
crBue Jlynsl ¢ ConHilem Oyziet yBenuuuBathes, a JIyHbl ¢ 3eM-
Jiell yMeHbIIaThCsA. B AGCTBUTEIBHOCTH TO HE TaK, MPOCTO YeM
ommke Kk 3emute Oyaet JlyHa, Tem OoJiee TUIOTHBIN TTOTOK MEXITY
3emuieit u ConHileM OyJieT Ha He€ JIefiCTBOBaTh, 1 COOTBETCTBEH-
HO, O0Jiee TUTOTHBIN MMOTOK POXKJIAET U OOJIBIIYIO CHTTY.

Pazyiombl ¥ CIBUTH 38MHOM KOPBI IO pa3jioMaM, TPOBOIUPYET
rpaBUTAIMOHHOE B3aumojericTBue 3emiu ¢ ConHileM v JIyHOH.
W ecm rpaBuTaniionHoe B3aumosericteue ¢ CotHIIeM BHIriOaeT
3eMHYI0 KOpY OT LIEHTpa 3eMJIY, TO B3auMOJeucTBUe ¢ JIyHOu,
HA00OPOT, MPUKUMAET 3eMHYI0 KOPY K LIEHTpY 3eMin. 3emMHast
KOpa MOCTOSTHHO JiepOpMUPYETCS ¥ 32 MUJUTUOHBI JieT ChOpPMHU-
POBAJICh TEKTOHUYECKHE PA3JIOMBbI 3€MHOI KOPBI.
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Puc. 23 I'pasumauuonnoe g3aumooeiicmaue 3emau ¢ Jly-
Hott u Coanuem

[Tostomy npu ConHEYHOM 3aTMEHUM NPAKTUYECKU BCerja
MIPOUCXOASAT 3EMJIETPSICEHUSI.

Tenepp Hy)HO Pa300paTbCs, KAaK K€ JABMKYTCS BCTPEUHBIE
noroku CBETA u Ddwmpa.

Ceer OBMXKETCA OT COJHIIA B ABYX HANpaBJeHUAX (IO BUH-
TOBOM KOHYCHOM TPAae€KTOPUU U CaM KOHYC Bpalliaercsi), 3a CUET
9TOrO M HarHeraercss DPUp K LEHTPY 3BE3[, B IPUJEIIaX OIpe-
JEJIEHHOTO TeJIeCHOro yria. I1o MoMM aHHBIM TEJIECHBIN YOl
paBeH 2%. Beero y kax0oro MatepuasibHOro oobekta 50 Takux
CEKTOpPOB.
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Puc.24 CBETO3gupnuviit nomok

B epasumauiOHHOM noJe 3emau maxkux nomokos, eepo-
AMHO, MmbulCAauU. U3 maxkux nomokoa 3mo noae u cocmoum.



Kaxk BunHo 13 puc.24 notoku CBETA u D¢upa He 0ka3bIBaloT
BO3JIEHCTBYE APYT Ha Apyra. Yem Onuke K MaTepuaibHOMY 00b-
eKkTy, TeM Bbiie oTHocTh CBETA u Ddwupa. OcHoBHas 3a1a4ya
3Be31] Beenennoit nepepadorats Dup B CBET. U atoT niporiecc
HOCHT Ha3BaHUE AHHUTHJISIIIUSI.

Joka3zaTe/ibCTBa J0CTOBEPHOCTH HAYYHOI U 1eH.

Il ToKazaTenbCcTBa JOCTOBEPHOCTM HAYYHOU WIEM MOTY
MPUBECTU SKCIEPUMEHTAIbHBIE JIaHHBIE, TOJyUYeHHbIE COBpe-
MEHHOM HayKOU.

1.BocbMUIETHUI 3KCIEPUMEHT N0 (POPMHUPOBAHUIO IL1a3-
MEHHOI0 KpHCTaJl/la Ha OpOMTaJIbHOM KOCMHUYECKON CTaHIIWU.
B ycnoBusix, korga macca 3eMiin He OKa3bIBaeT BIMSHUS Ha (Pop-
MHPOBaHUE I'PaBUTALIMOHHOIO MOTOKA IPYTOl Maccoi (B Tak Ha-
3bIBAEMOM YCJIOBUSIX HEBECOMOCTH), TO T'PABUTAIIMIOHHBIE MIOTO-
k1 ComnHIla 1 3eMJii MOTYT BO3/IEMICTBOBATD Ha IJIa3MY BbI3bIBas
e€ IBUKEHHE.

2.CeetoBble cTONOBI-(heHOMeH [Ipuponsl moaTBEpKIaeT Cy-
miecrBoBanue CBETO2¢dupHbix notokos, Puc.25.



Puc.25Ceemosvie cmonovi-nposséaenuvie CBETOI¢bup-
Hble NOMOKU

3.BaxHOe 3HaueHUE B JAHHOM CJTy4ae IpHoOpeTaeT KpuTuye-
CKasl Macca IIEpHOTO 3apsa. SInepHsblil B3pbIB Ha NOBEPXHOCTU
3eMJIH, PEATNOIAraeT MMETh ONPEAeSIEHHYI0 Maccy YpaHa — 238.
B KocMH4ecKoM MpOCTpaHCTBEe KpUTHYecKasi Macca OyaeT JIpy-
roii. M eciu oHa Oyznet Oosblile yeM Ha 3emJie, TO MOXKHO OyzeT
C YBEPEHHOCTBIO TOBOPUTb, YTO I'PABUTALIMOHHBIE IOTOKHU, (POP-
MUpYyeMbIe 3eMJIEH, TTOBBIIIAIOT BHYTPEHHIOI SHEPIUIO AJEPHO-
ro 3apsja, 4To U MO3BOJSAET YMEHBIIUTh KPUTHUYECKYIO Maccy
B ycoBUAX 3emud. Ecnu Kputrueckas Macca, B KOCMUYECKOM
IPOCTPAHCTBE, AAEPHOTO 3apsaa OyleT MeHbIle, YeM Ha 3eM-
Jie, TO 3TO MO3BOJIUT CAETATh BHIBOI, YTO 3eMJIsi OTOMPAET YacTh
BHYTPEHHE HEpIruu sIepHOro 3apsja.



4.B kauecTBe JI0Ka3arejbCTBA MOXKHO HCIIOJIb30BaTh U BO3-
MOKHOCTb HAYYHOTO PacyeTa MecTa U BpeMeHH 3eMJIETPsICEHU S,
OpUEHTUPYSICh NookeHusiMu 3emuin, ConHua, JIyHbl 1 ap. Tuia-
HeT.

5.B kauecTBe /10Ka3aTesbCTBA MOXHO MCIIONb30BaTh HAy4-
HBlE JaHHBIE O ToM, 4yTO FOmuTep ucmyckaer B OKpyKaiolee
MPOCTPAHCTBO SHEPIMM 3HAYUTENILHO OOJIbIlie, YeM TMoaydaer
ot CosHIIa, a TakKe TO YTO PO 3eMJIM UMEET BBICOKYIO TeMIIe-
parypy, a CosHile CBETUT MUJUIMAP/BI JIET.

6.B kauecTBe JOKa3aTeIbCTBA MOXHO HCIIONIB30BaTh TO, UTO
BO BceneHHoOM, HauMHas OT 3JIeKTpoHa U 3akaHuuBas ['amakTu-
KaMM, Bce JBHXeTcs, a ucrounuk apmxkenus ectb CBET, T.k.
nBurasace Cam, IBUKET BCE Bo BeenleHHOMN

7.B KauecTBe JOKA3aTeNbCTBA MOXKHO HUCIIONB30BaTh U (pakT
BHE3AITHOW TOTEPU BBICOTHI MEKAYHAPOAHON KOCMUYECKON
craHieil. B MoMeHT, Koraa BHIOPOC U3 COTHEYHOTO SIApa OKa3bl-
BaeTCs Ha JIyue COeIMHAIONEM IeHTPsI TskecTr ConHila 1 3eM-
JIY, TPOUCXOIUT MAKCUMAJIbHBI OTTOK TEMHOM SHEPIUH OT 3€M-
mu K CoJHILy, 4TO B CBOIO OU€pelb CIOCOOCTBYET YBEIMUEHUIO
MPUTOKA TEMHOM SHEPruu K 3eMJie, U Kak CJIEICTBUE YBEIUYU-
BAETCs CUJIa B3aUMOJEUCTBUS MEXIY MEXKIYHAPOTHOM KOCMHU-
yeckou ctaHimend u 3emiied. CTaHIMs COOTBETCTBEHHO MOTEpPsI-
JIa BBICOTY, UTO U OBLJIO 3aperucTpupoBaHo B gekadpe 2004 roga.
VBenuuenue ke rnputoka ddupa Kk ConHIly € MOMOIIBIO IUIaHET
COJIHEYHOM CHCTEMBI, TIO3BOJISIET COJTHILY PEryIMPOBAThH CBOIO aK-
TUBHOCTbD.



8.B kavecTBe /J0Ka3aTeNbCTBA MOXHO HCIOJB30BATh U Clie-
JOYIOIIUI 9KcepuMeHT. B3BecuM OflHy UM Ty:Ke Maccy Ha mpy-
’KUHHBIX Becax B MOMEHT HauOOJIbIIICH U HaMMEHbBIIIeH COJTHEY-
HOM aKTUBHOCTH. Bechl 3apuKcHpyIOT Maccy OOJbIIYIO B IEPHOL
HarOOJIbIIIEH COTHEUHON aKTUBHOCTH.

9. Haykoii nmokazano, uto CBET moxer u Tonkate u Ts-
HYTb: [52]

Puc.26 Toaxarowas cuara Ceema

[urara: «B cBOEM 3KcniepumeHTe JIEOHXApAT U €ro KOJJIeru
MPOAEMOHCTPUPOBAJIM, YTO MOBEPXHOCTh KUAKOCTA MOXKHO 3a-
CTaBUTb U30THYTHCS BHYTPb, UTO Oy/IET COOTBETCTBOBATH TOJIKA-
I0IIEMY JTABJICHUIO CBETA, W CHIEJIATh TO MPU MMOMOIIU OTHOCHU-
TEJIbHO MIMPOKOTO MyYKa U3JIy4YeHUs] B OTHOCUTEIBHO KPYITHOM



KOHTelHepe. DTu JBa (paKTopa 3aCTaBJISIOT CBET (DOPMUPOBATH
CTPYKTYpPY MOTOKA B KAJKOCTH.

JleoHxapAT 1 ero KOMaH 1a pelIvIA IOBTOPUTH CBOU SKCIEpU-
MEHT U, KaK TOJIbKO OHU UCIOJIb30BAJIM Y3KUM JTy4 U MaJIblid KOH-
TeHEp, MPOSBWIOCH TSHYIIEE JaBIE€HUE CBETa. JTO O3HAYAeT,
YTO XapaKTep IaBJIEHUS 3aBUCUT HE TOJIBKO OT CBETA, HO U OT Ca-
MO JKMUOKOCTH, TTOSICHSIOT UCClIeA0OBaTe . » KOHell IUTaThI.

CBET eauncreennast Cpea npeTeHayoiasi Ha 3BaHUe «TEM-
HOW SHEPTUn».

10.06HapyxeHa BuxpeBas CTpykTypa CBETOBOrO MOTOKA.
6 JieT 51 0 Her TBepKy. [53]

Puc.27 Bpawenue Ceemosozo ayua (CeemoIdghupnozo no-
moka)

HHOHCKI/IC, YKPAUHCKHUEC, aMCPHUKAHCKUC U KOpCﬁCKHe yue-
HBIC OTKPbLIIM HOBBIC HEOOBIYHBIE CBOMICTBA CBETA. ABTOpr OHY6-



JIMKOBaJIM ucclieoBaHue B xkypHasie Nature Communications,
KPAaTKO ¢ HUM MOXHO 03HakoMuTbcs Ha caute RIKEN, kpymHo-
ro SAAMOHCKOTo MHCTUTYTA (PUBUKO-XUMUUECKUX UCCIIEIOBAHU.

Uccnenyss nrHamMuYecKHe XapaKTepUCTUKU 3BAHECLIEHTHOM
BOJTHBI, yUeHbIe OOHAPYKUJIU, UTO €€ UMITYJIbC U CIIUH UMEIOT T10-
nepevyHble KOMIIOHEHTBI, KOTOPbIe OPUEHTUPOBAHBI MO TPSIMBIM
YIJIOM K HampaBjieHUI0 pacnpocTpaHeHusi. UMK TaKKe OT-
KPbLIM, UTO MOMNEpeYHast KOMIIOHEHTA CIIMHA HE 3aBUCUT OT IIO-
Jspu3aluu U cnvpanbHoCcTU. CBOMCTBA UCCIIEJOBAHHBIX BOJH,
KaK 3asiBJISIIOT aBTOPbI, B HEKOTOPOM CMBbICJIE IIPOTUBOMOIOKHBI
CBOKCTBaM OOBIYHBIX BOJIH.

11. CBeT npeBpaTuiiv B CBEPXTEKYUYIO KUJKOCTD [72]

Puc.28 Hzoopascenue: Polytechnique Montreal

OU3UKN U3 UTATBSIHCKOTO HCCIIEIOBATEILCKOTO MHCTUTYTA
CNR NANOTEC npeBpatuiii CBET B aHAJIOT KBAHTOBOW KU/I-
KOCTH, HUCTIOJIB3Y$ SJEKTPOHBI U3 OpraHNuYecKux Mojekys1. Ho-



Basi (popmMa MaTepHM CIIOCOOHA «OOTEKaTh» MPEMATCTBUS, HE CO-
31aBas 3amemsistionielt ee psou. CTaTbsl y9eHbIX OITyOIMKOBaHA
B )KypHase Nature Physics. KpaTko o Heii cooO1iaercs Ha caiite
Phys.org

DddeKT cBepXTeKy4ecTH BO3HMKAET, KOIJa CKOIUIEHUE Ya-
CTHII WJIM aTOMOB (OTHOCSIIMXCS K 0030HAM) OXJIKIAIOT TIOUTH
10 adcomoTHOro Hys. [TockonbKy 0030HHL, B OTIIMUME OT (hep-
MHOHOB, MOTYT 3aHUMAaTh OJHO M TO %€ KBaHTOBOE COCTOSIHUE,
OHM BC€ JOCTUTAIOT MUHUMAJIBHO BO3MOKHOI'O SHEPIeTUYECKO-
ro yposHs1. TerioBoe ABUAKEHHE MpeKpalaeTcs, OAHAKO HAYM-
HAIOT MPOSIBJISAITLCSL KBaHTOBbIE 3eKThl. B pe3ynbrate aromMsl
HAYMHAIOT «Te4Ub» 0€3 TPEeHU s, IPOCAUMBAsICh CKBO3b Y3KHE Ilie-
JM ¥ Kanwuispbl. Takoe BeHecTBO Ha3bIBAOT KBAHTOBOM KM[-
KOCTBIO.

VYueHple nokazanu, 4yTo (opMy MaTepUM C MOXOKUMHU CBOU-
CTBaMM MOKHO CO3/1aTh IIPU KOMHATHOM TEMIIEPATYPE C MOMO-
IIBIO TIOJIIPUTOHOB — KBAa3WYACTHII, BO3HUKAIOIIMX IPH B3aUMO-
aeicTBiM (POTOHOB C KOJIEOMOMUMHUCS YaCTHLIAMH KaKOH-JH-
60 cpenpl. [TonspuToHbI, TAKUM 00pPa30M, MPEACTABISIIOT COOOM
BOJIHY, COCTOSIIIIYIO U3 JIByX KOMIIOHEHTOB — 3JIEKTPOMarHUTHBIX
KoJie0aHUi ¥ BO3OYKIEHUIA CPEJIbL.



Puc.29 Hzoopaxcenue: Polytechnique Montreal

B xoze sKcriepuMeHTa KCIOJb30Bajlach CBEPXTOHKAs IJIEH-
Ka M3 OpPraHMYEeCKMX MOJIEKYJ, KOTOPYI0 MOMECTHIM MEXIY
JBYX 3€pKaJl C OYEHb BHICOKUMH KO3(PPUIIMEHTAMU OTPAKEHHUS.
VueHble 3ayCTHIIM B YCTPOICTBO (DOTOHBI, KOTOPbIE MONAAAIN
B 3€PKaJIbHYIO JIOBYIIIKY M KPEMKO «3aleTJISIUCh» 32 MOJIEKYJIbI,
HOpOXkJasi, O CJIOBAM CaMHX (PU3MKOB, TMOPUIHYIO KUAKOCTb,
COCTOAIIYI0 U3 cBeTa U Marepuu. [locieqHss Moxer cBOOOAHO
Te4b, HEe 3aME/ITISSCH ITPU BCTPEUE C KAKUM-JIMOO MPETISITCTBUEM,
IIOCKOJIBKY B Hell He BO3HUKAIOT TYpOYJIEHTHbIE BUXPH.

I[To cioBam uccrienoBaresnieil, MOMTyYeHHbIE UMH PE3YJIbTaThI
NOKa3bIBAIOT, YTO CBEPXTEKYYyee BELIECTBO MOKHO MOIYYUTb,



He mpuberas K CHJIbBHOMY OXJIQKIEHUIO. DTO MO3BOIUT CO3/1a-
BaTh YCTPOWCTBA Ha OCHOBE (DOTOHHOW CYNEpPXKUAKOCTH, B KO-
TOPBIX TPEHHE U COITYTCTBYIOIINE TIOTEPH TETIa OyayT CBEJEHBI
K MUHUMYMY. KoHell nurarsl.

KuakocTeio MOXKET OBITh TOJBKO TO, YTO MO cBoel [Ipupo-
JIe U3HAYAJIbHO SIBJISIETCS KUAKOCTBIO. YUEHBIE TPOCTO CO3/1aIH
ycioBust, ripu kKotopeix CBET nposiBui cBoM UCTUHHBIE CBOK-
crBa. CBET-xuakocTsb.

12. YueHble cMOITIM cO3/1aTh cepeOpsiHbIe HAHOMIJIBI ONTHYE-

CKHM BUXPEM
https://ria.ru/science/20170531/1495399543 .html [73]

Puc.30 Cxema odpa3zoeanusi HQHOU2AbL HA NOBEPXHOCMU
Memanna noo delicmeuem ONMUUECK020 BUXPSL.


https://ria.ru/science/20170531/1495399543.html

MOCKBA, 31 mas — PUA HoBoctu. Yuensie [lanbHEBOCTOU-
HOro (pefiepaibHOrO yHMBEpcuTeTa U JlabHEBOCTOYHOIO OT/e-
nenusi Poccuiickoil akaneMun Hayk OOHapyXWJIM HOBOE CBOM-
CTBO BMXPEBbIX JIA3€PHBIX MMIIYJIbCOB CO3[aBaTh MeTaJlJInye-
CKH€ HAaHOUIJIbl. BbisiBNIeHHBIN 3(p(PEKT MOKET pacllupUTh BO3-
MOXHOCTH JIA3€PHOW MeyaTy, MO3BOJIUT CO3AaBaTh NMPUHLIUIIN-
QJIbHO HOBBbIE HAHOCTPYKTYPBI C MOMOIIBIO JIA3€PHBIX MUMITYJIb-
coB. Pe3ysbTarsl uccieoBanus onyOIMKOBaHbI B CEpUU CTaTel
B aBTOPUTETHBIX HayuHbIX )KypHasax Optics Express, Applied
Physics Letters, ACS Applied Materials and Interfaces.

Kaxk coo0mu HayyHbli COTPYIHUK KadeAapbl TEOPETUUYECKON
u saepHont ¢puszuku Ikonbl ecrectBeHHbIX Hayk [IBOY Anek-
cannp Kyummkak, rpynnoit yuensix IB®Y u IBO PAH mnpo-
BE/IeHa CepUsl SKCIEPUMEHTOB MO MHUKPOCKOIMMYECKON MNevyaTu
Ha METAJUIMYECKUX IJIEHKaX M3 30J10Ta U cepedpa ONTUYECKU-
MU BUXPSIMU — OCOOBIMHU JIa3€pHBIMU UMITYysIbcaMu. [Toz Bo3eit-
CTBHMEM Jla3epa Ha MOBEPXHOCTU IUIEHOK MOSBJISINCH KOHYCO-
oOpaszHble (POPMBI C pa3MepPOM y OCHOBaHMS MeHee | MUKpOHa
Y TOJIIMHOU «ocTpusi» oT 10 1o 20 HaHOMETPOB.

Cxemarnueckoe u300paxeHue mporecca (HOpMUPOBAHUS
CIIMpaJIbHBIX HAHOMIJI Ha CepeOpsHOM IUICHKE TION JIEHCTBUEM
BUXPEBBIX UMITY/TLCOB. Ha KpaitHeM mpaBoM M300pakeHuH, TI0-
Jy4YEHHOM MpPY MOMOIIM CKaHUPYIOIIETo 3J1eKTPOHHOTO MUK PO-
CKOIIa, KPACHBIMU CTPEJIKAMHU [TOKA3aHO HAITPaBJIEHNE 3aKPyYeH-
HOCTH.

[Tpu 3TOM MOTyYMBLIMECS METANIMYECKUE HAHOKOHYCHI OKa-



3aJIMCh 3aKPYUYEHHBIMH B HAIIPABJIEHUH BpAIlleHUs 00Ty JaroIe-
IO MX ONTHUYECKOTO BUXPS.

«OnTrYecKuil BUXpb — OMH M3 HanOoJiee MHTEPECHBIX BU-
JIOB JIa3epHbIX My4YKoB. OCOOEHHOCTh B TOM, YTO €rO BOJHOBOM
(ppoHT 1pHU pacnpocTpaHEeHUU B MPOCTPAHCTBE BpALIAETCs TMO-
no6HO cBepity. [Tpu BO3IeCTBIM HA METAJUTMIECKYIO TUIEHKY OH
TUIABUT €€ B TOUKE UMITYJIbCA U BHITSTUBAET U3 Hee MUK POCKOIH-
YECKYIO0 Uy, 3aKPYUYEHHYIO B HAIlPABJIEHUU BpalllEeHUs1 BUXPSI.
Nzyyennio (pu3nUIecKrx CBOMCTB ITOTO MPOIECCa Mbl MIOCBATU-
JIM CHIelIMATbHOE UCCIIeJOBaHMe», — pacckazal Asiekcanap Kyu-
Muxkak. KoHelr nurarsi.

B nanHO# paboTe SICHO TIpecTaBIeHo, UYTO CBETOBOMH ro-
TOK MMEET BUXPEBYIO ITpupony, Puc.31.



Hpmzkenne CBETA

A-A yBeTHYEHO

Puc.31 CBETO3gupnuviit nomok



Hudpaxmua CBETA.

UentpamsHemt
CBETOBOMH ny«
AA

Puc.32 /Tugppaxuus CBETA



L-nmHHA BOTHBL

Puc.33 Ilpeocmasaenue o orune goanvt CBETA

Yem ormmmuaercs nzodpaxenne CBETOBOI'O notoka, npen-
CTaBJICHHOE B HCCJIEIOBAHUU OT MOUX TpeacTaBieHuii? Tonbko
TEM, YTO MOTOK JIa3epa ckaT yCTpOMCTBOM. boJibliie HuueM.

13. YyeHble OOBSCHUIN MMPOUCXOKIEHNE «OTHEHHBIX BOJIOC»
Ha ConHile

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



http://www.astronews.ru/cgi-bin/mng.cgi?page=news&news=9919&utm_referrer=https%253
http://www.astronews.ru/cgi-bin/mng.cgi?page=news&news=9919&utm_referrer=https%253

Puc.34 «Oznennvie gonocor» na Coanue

Ecnu Mbl B3m1siHEM HeM Ha HeOo, To ConHie Oyaer npen-
CTaBJIATHCSI HAM KaK POBHBIA M «CIIOKOWHBIN» CUSIONIUNA TIOC-
KU JUCK. B NEeWCTBUTETBHOCTH K€, COJTHEYHasl MOBEPXHOCTh
npeObIBaeT B HEMPEPHIBHOM, «KUITSAIIEM» IBMKEHUH, THIE eKe-
JTHEBHO MPOUCXOANT BO3HUKHOBEHME KPYITHBIX BCIIBIIIEK (KOPO-
HAJTBHBIX BHIOPOCOB MAaCChl), ITyTeM KOTOPBIX pacKaJleHHAsI MaTe-
pusi 3Be3[Ibl, a TOUHEE €€ COTHU MWJIJIMIOHOB TOHH, KaK ObI «Ka-
TaIyJIbTUPYIOTCSI» B OTKPHITOE KOCMUUYECKOE IPOCTPAHCTBO.

OpHako, COMHEYHbIe BHIOPOCH, 4 BepHee MX IJIABHBIM MCTOY-
HUK — 3TO He BchblKU. [To Gomblield 4acTu UM SIBJISIETCS CO-
HEUYHbI BETep U OCHOBHBIC JIEMEHTHI TOHKOM CTPYKTYPBI XpO-
Mocepst ComHIIa (CITUKYITBI), HHAYE — MPOTYOEPAHIIB Y TIOBEPX-
HOCTU CBETWJIA, OTKyJa BbIpbIBaeTcs 3a mpezesbl ConHIa ero



yckopsitorasicst Mmatepusi. C OIM3KOro Obl PacCTOSIHUS, €CIU Obl
3TO OBLJIO BO3MOXKHO, HaM ObI TTOKA3aJI0Ch, YTO COJTHEUHBIH 1ap
BECh MOKPHIT MIEBENSIIUMUCA «OTHEHHBIMU BOJIOCAMUY.

Nwmenno nns uccnenosanust Connua, B 2013 rony NASA 3a-
nycruia kocmuyeckuid cnyTHUK IRIS (Interface Region Imaging
Spectrograph), 4ToObI MPOHAOMIOAATH 32 BOSHUKHOBEHUEM 3TUX
BCIIBIIIIEK U MPOUCXOASAIIMMHU MTPOIIECCaMU BO BHEIITHEH 0007104-
K€ 3BE3/bl.

[IpoaHayin3upoBaB MoJy4YeHHbIE 30HOM JAAHHBIE, COTPYIHUK
Jlaboparopuu coHeuHOU acTpohU3NKHA aMEPUKAHCKON KOMIIa-
Huu Jlokxua-Maprun B I[lano-Anto — Xyan-Maprunes-Cuko-
pa (Juan Martinez-Sykora) BMecTe cO CBOMMU KOJIJIETaMU BbIsIC-
HWIY TPUYMHY CYIIECTBOBAHUS MOJOOHBIX «OTHEHHBIX BOJIOC»
Ha noBepxHocTu ConHia. ExxecekyHIHO BO BHeIIHe#H 000104-
K€ CBETWJIa MTHOBEHHO 3apOKAAIOTCS U MPOMNAAA0T MUJLTUOHBI
criuky’1. KopoHasibHbie BHIOPOCHI M3 HUX B MUT «HAOUPAIOT» BbI-
COTY JIECSITKOB THICSTY KUJIOMETPOB, TOCJIE Yero: 0o maaaioT
00paTHO, MO0 «YJIETYUYUBAIOTCS» B OTKPHITHIA KOCMOC.

C nomolIpio CO3JaHHOM KOMITBIOTEPHON MOJIESI HEJIp CBETU-
Jla, YYEHBIM YZIAJIOCh pasrajaTh TallHy «OTHEHHBIX BOJIOC», CY-
mectByonux Ha Connie. Oka3anoch, YTO MPUITOBEPXHOCTHBIE
CJIOU 3BE3/Ibl «KUIIIAT» HEUTPAIbHBIMU aTOMaMH, KOTOPbIE, Kak
OBbLIO BBISICHEHO, KapAMHAJIBHBIM 00pa30M U3MEHSIIOT TIOBEICHIE
JIMHUI MarHUTHOTO T10JIS B BEPXHEHN YacTu Xpomocdepsl, BbIpa-
OaThIBAIOIIIMECS «KUTISIIEH» COTHEYHON MaTepuel B Oojee Tiry-
OOKHMX HeIpax CBETUIIA.



OHM HE «CUETUTSAIOTCS» C IMHUSIMU MarHUTHOTO T0J1s1, OJ1aro-
Japsi YeMy Te C JIETKOCTBIO BBIXOASIT «HAPYKy» BMECTE C 3apsi-
’KEHHBIMU YACTUIIAMU, TTO3TOMY CJIOBHO JIBMIKEHUEM KaTallyjlb-
Thl, OHU BbIOpachiBaioTcsi B atMocdepy ColHIla U B OTKPHITOE
KOCMHMYECKOE MPOCTPAHCTBO. 3a CYET ITOro Ke Mpolecca, Kak
TOBOPSIT yUeHbIe, pa3orpeBaeTcs BEIOpackiBaemast Tia3mMa 1 mpo-
UCXOUT BOZHUKHOBEHUE OCOOBIX MAarHUTHBIX BOJIH, CBS3aHHBIX
C COJIHEYHBIM BETPOM.

[Ipennonaraercsi, 4YTo Mocje pa3rajku MEXaHU3Ma 3apOox/[e-
HHS «OTHEHHBIX BOJIOC» Ha moBepxHocTr CofHIla, 0oee TOYHO
MO>HO Oy/IeT MPOrHO3UPOBAThH «COTHEUHYIO TOTO/1y» ¥ MTPOJIBU-
HYTbCSI B OOBSICHEHUM OOPa30BaHUS APYTMX THUIIOB BCIIBIIIIEK.
Kouerr nurarsl.

Yro HaM BaXXHO 3HATh U3 ITOrO coodmeHus1? Yto Takoe cru-
KYJIbI, KOTOpPBIE JIeKaT B OCHOBE «OTHEHHBIX BoJioc» ConHiia?

Crivdkynbl (OT JiaT. spiculum — KOHYMK, OCHpué) — OCHOB-
HBIE 3JIEMEHTHl TOHKOU CTPYKTyphl xpomocgepbl ComnHija. Ec-
mm HabmoaaTh MO CoJTHIIA B CBETE OIPEIEIEHHON CIIEKTPaib-
HOW JIMHUM, TO CIUKYJIBI OYAyT BHIHBI KaK JOCTAaTOYHO TOH-
kue, B Macmradbax Conxna (auamerpom ot 500 no 1200 km)
CTOJIOMKY CBETSIIECHCS IJ1a3Mbl. DTH CTOJIOMKH BHIOPACHIBAIOTCS
U3 HWKHEN XpoMoceprl co ckopocThio okono 20 km/c Ha 5—
10 ToIC. KM BBepx. Criukyia kuBeT 5—10 munyt. (M3 Bukn)

Ectp n1m eme uccienoBaHusi Tak WIA WHA4Ye CBSI3aHHbIE
C «ocTpuéM». KOHEYHO eCTb U Mbl €r0 pPacCMOTPESHU BHIIIIE
B MyHKTE 12 0 cepeOpsiHbIX HAHOMIJIAX.



[Murara:

Puc.35 Cxema oOpa3zosanusi HaHOU21bl HA NOGEPXHOCMU
Memanna noo delicmeuem ONMUUECK020 8UXPsl.

[Tonmyyaercs, yto ocrpué Ha ConHie (OpMUPYIOT JIy4YH Ja-
3epa? Her. IloHATHO, 4TO mpHpoAa BO3HUKHOBEHWS OCHMPUE
Ha ConHile U cepeOpsIHbIX HAHOUTJT OJJHA U B €€ OCHOBE JICKUT
CBTO>¢upHbIii BUXPb.

14. VyeHble MOMBITATUACH OOBSICHUTH CIyYal HEOOBIYHOTO
CBeueHus1 Heba B HOUHOe Bpems. [75]

Ha npotsikeHuu ABYX ThICAY JIET YYEHBIE, (PUIOCO(BI U KYP-
HAQJIMCTBI TBITAIACh pas3rajiaTh MPUPOAY PEAKHX aTMOC(epHBIX
SIBJICHUM, KOTOPBIE MOTYYWJIM Ha3BaHUE «SIPKUX HOYen». Mcro-
pPUYECKM K HUM OTHOCSIT CIy4a HeOOBIYHOTO CBeUeHHs HeOa



B HOYHOE BpPEMsS B YMEPEHHBIX IIMPOTaX, KOTOPOE IO3BOJIS-
€T CIIOKOWHO YWTaTh KHUTY WJIM Pa3[JisibIBaTh CUIYITHI IaJE-
KHUX Top.

Puc.36 Ceeuenue neoa nouvro

B camom Hayasie mepBoro CToNETHsI OIHUM U3 MEPBBIX «SIPKHE
HOYM» OIKMCAJl aBTOP SHIMKJIoNeanu «EctecTBeHHast UICTOpUsI»
[Tmuuuin Crapumid. Ipyrve ynoMuHaHus B ra3eTax U HAy4YHOU
muteparype otHocsATca K 1783, 1908 u 1916 romam. Cerogns
U3-32 CWJILHOTO CBEYEHUsI FOPOIOB HAOMONATh MPUPOAHBIA (e-
HOMEH MOXHO ObLJIO OBI TOJIBKO B y/IaJIEHHBIX paliOHaXx.

Ho 310 siBjIeHre HACTOJIBKO pEeKOe U JIOKAJIM30BAHHOE, YTO
HUKTO M3 COBPEMEHHBIX MCCJIEA0OBATeNeil He BUIEN «SpKUE HO-
Yi» COOCTBEHHBIMHU IJIa3aMU, YTO MOPOK/IAJI0 BIOTHE 3aKOHHbIE
COMHEHHsI 00 UX peajbHOM CYIIIECTBOBAHUU.



Tem He MeHee aHOMayvs ObLIa 3aperMCTPUPOBAHA WH-
crpyMeHTasbHO UHTepdepomerpoMm WINDII, ycraHOBIEeHHOM
Ha MCCIEA0BATEIbCKOM CITyTHMKE BepxHer atMochepsl NASA
(UARS). Cam anmapar 3akoH4YmUI cBoto muccuio eiié B 2005 ro-
Iy, HO coOpaHHbIE WM JaHHbIE MPOJOJIKAIOT 0OpadaThIBaTh
J0 CHX TOp.

Jleno ocraBasioch 3a MaJIbiM — OOBSICHUTh PUPOAY SIBJICHUSI.
B3AThcA 32 3TO PElIMIIN CTIEIUATNCTH 13 VIopKCKoro yHIBEpCH-
teta B Toponro I'opaon Ilermapn (Gordon Shepherd) u Envun
Uxo (Youngmin Cho).

«SIpKre HOUM AECTBUTENBHO CYIIECTBYIOT, M OHU HaBEPHSIKa
SIBJISIIOTCS. BAPUAHTOM COOCTBEHHOTO CBEUeHH s aTMocepbl, KO-
TOpOE MOKHO HaOJTIO/IaTh CO CITyTHUKOB», — pacckasbiBaeT [llern-
napj B pecc-pein3e YHUBEPCUTETA.

CoOcTBeHHOE CBeueHre aTMoc(ephl Kak TaKOBOE 00YCIIOBIIe-
HO M3JIyYE€HUEM CBETA B XOJE€ XMMUYECKUX PEaKlIMi B BEPXHUX
cnosix atmocepsl. B 4acTHOCTH, OCHOBHOM 3€/IEHBIN CBET BO3-
HUKAeT MpH PaCIIEIUVIEHUHA MOJIEKYJISIPHOTO KUCIIOpO/ia Ha OT-
JeJIbHBIE ATOMBI.

VYuéHple Ha MPOTSAKEHUU JIBYX JIET BBIMCKMBAIM B JAHHBIX
WINDII HeoObruHbIe MPOpUIN COOCTBEHHOTO CBEYEHUSI aTMO-
cdepbl, oTcenBasl NaJeHUe METEOPUTOB U MOJSPHBIE CUSIHUA,
KOTOpblE MMEIOT CBOM YETKME Noanucu. B urore uccnenosare-
JISIM yaJioch BbIAeIUTh 11 mogxoasimumx coObITU, Ba U3 KOTO-
PbIM OBLITM OMKCAHBI MU B CTaThe, OMyOJIMKOBAHHON B U3JIAaHUN
Geophysical Research Letters.



Oxkazajnoch, 4T0 BO BpeMsl «SIPKHMX HO4YEW» WHTEHCHUBHOCTb
COOCTBEHHOTO CBEUEHHSI aTMOC(epsl YBEINIMBACTCS OT YeThI-
pEX /10 necATu pa3. A HaOoAaTh JaHHbIA 3((EKT B Pa3IUIHBIX
MECTax 3€MHOI0 I1apa MOXHO ITPUMEPHO B 7% HOYeW. ABTOPHI
pabOTHI yBEpEHBI, UTO, Oa3UPYSCh HA TIOTYUYEHHBIX MU TAHHBIX,
JOOOI aCTPOHOM PACCUUTAET, KOT/Ia eMy HaOMoIaTh 32 PEIKUM
aTMOC(PEpHBIM SIBJICHUEM.

Otkpeitre llenapna n Yxo uMeeT Ba)XHOE 3HAYEHUE AJIS CO-
BPEMEHHOU aCTPOHOMUHU. fIBJE€HUs «SIPKOM HOYM» MOTYT BHO-
CHUTb CYIIIECTBEHHbIE KOPPEKTHUBbBI B TOUHOCTh JAHHBIX, TIOTydae-
MBIX Ha3eMHBIMU UYBCTBUTEIbHBIMU MPUOOPAMU, U MPeICKa3a-
HUE UX TOSIBJIEHUSI MO3BOJIUT U30€KaTh CEPhE3HBIX OMMO0K. Ko-
Hell LIUTAaThI.

HecomuenHo, ganHbii ¢peHoMeH cBsa3aH co CBETO2¢upHbI-
MU TMOTOKaMU, M3jydyaeMbiMu U3 Heap 3emuid. M ecnu 3umon
TOPOJICKOE OCBEIIIEHHE TO3BOJISIET MPOSBUTH ITU MOTOKU B BU-
ne CBETOBDBIX cton6oB, To B TEMJIbIe IEPHOIBI TOIa STO BhIpa-
kaercs B cBe4eHnH atmocdepsl. CBSI3aHO 3TO C HAJIMYMEM BO-
Jbl B aTMocepe B BUJIE UCTIAPEHUI, KOTOPbIE HE YXYAIIAIOT BU-
JUMOCTb, HO MEPEen3IyydaioT B aTMocgepe BUAUMOE U3ITyUueHe
U3 HeJp.
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