https://www.youtube.com/watch?v=ashOlylLwOQ
https://vkvideo.ru/video-183810725 456242314

#748 ®uzuka aroma. JHeprusi 3¢upa, npupoaa csera. dopmupoBaHue 3BE3,
IUIAHET. ACTpaJibHbIe MyTelleCcTBHS.

9 suBaps 2025 rona

Y4acTHUKHN KOH(pEPEeHINH:

HNpuna  IlomsopoBa  —  KOHTAakTEp ¢  BHE3EMHBIMM  [MBWIM3ALUAMH, C
TOHKOMAaTepHAIIbHBIMY LIMBUIIM3ALUAMHU U C [IlyXOBHBIM MUPOM,;

Tarbsiaa 1lIBen — ¢pu3MK, MPOrpaMMHUCT, KOHTAKTED;

Paom Twuitan — mpenacraBuTenb IUIAaHETHI bypxan, CIENMAIUCT 10 JHEPrETHUYECKUM
B3aMMOJEHCTBUSIM B OKpY>KalOIEeH cpeie MaTeprualIbHOTO U JIlyXOBHOTO MUPOB U MPeoOpakeHuit
Pa3IUYHBIX YHEPTUN.

00:00 Hauajo Buaeo.

00:21 ®parmenTsl KOH(pepeHIHH.

«...JItoOy10 2HEPrUI0 MOKHO OTCIEAUTH JIO €€ UICTOYHHKA. ..»

«...Y Bac HET NOHUMAaHUs, YTO MOPOJWIO KBAaHTOBOE IIOJIE, M3 KAaKUX DHEPIMH OHO
COCTOMT U KaK YIUIOTHSIETCS. ..»

«...YUToOBI OTKPHITH 3PUPHBIE YHEPTUHU, BaM HY)KHO 0oJjee NMPHUCTAIbHO MOCMOTPETh Ha
TO, YTO BbI Y>K€ OTKPBUIH. ..»

«M3yuaiiTe TIATENBHO MNPUPOAY CBETa, MMEHHO IpUPOJAa CBETa MPHUBEAET Bac K
n3ydeHuto rupa...»

01:08 IIpeacraBiieHne y4aCTHUKOB.

Hpuna: 3npasctByiite, noporue apysbs! Mens 30Byr Mpuna Ilonzoposa, g gBIsAIOCH
KOHTAKTEPOM C BHE3EMHBIMU LUBMWIM3ALMSIMHU, ¢ J[yXOBHBIM MHUPOM U C TOHKOMAaTE€pUAIbHBIMHU
muBmim3anusaMu. CeroaHs Bonpock! 3a71aéT TaTesiHa, ¥ Ha HUX OyJeT OTBeYaTh NpeACTaBUTENh
mwiaHeTsl bypxan — Paom Twifan, crenuanucT mo »HEpreTM4ecKuM B3auMmopaeucTBusM. OH
cerlyac yxe 3/1€Ch.

3npaBcTByliTe, TaTpsHa!

Tareana: 3apascTByiite, Upuna! 3npasctyii, Paom Tuitan! 3apasctByiite, 3putenu! S
Tatesina IlIBern, mo oOpazoBanuto ¢uszuk. Ho s Tompko mo oOpaszoBanwio (us3mk, padboTaro
IPOTrPaMMHUCTOM, TTO3TOMY BOIIPOCHI y MEHsS OyJIyT Ha ypOBHE IWJIETaHTa, MOXXHO CKa3aTb, TaK
KaK y>Ke JIaBHO K ()M3MKe OTHOUIEHHS HE NMEI0, HO HHTEPEC OCTAaJIC.

Hpuna (Paom Twuitan): [IpuserctByto, Tatbsna! Ciymato.

01:57 Paom Tuiian o BUXpeBOii U IUIaHETAPHOI MOJEJIAX aTOMA.

Tarssna: S npocnymana MHOro koHpepeHuuii ¢ yaacrueM Paoma Tuiiana, B HUX OYeHb
4acTO MOBTOPSIETCA KPUTHKA HalleW MOJEIN aTOMa, KOTOPYIO OH Ha3bIBAeT «IlJIaHeTapHOW». 1
TaM eté MpeJoCTaBIIAIOTCS KaKue-TO 3HaHUs 0 Mojenu aroMa B Mex3Bé3gHoM Corose, HO BCE
3TO AJI HAac BBINVIAJUT Kak-TO OY€Hb TyMaHHO. HenmoHsATHO, Kak 3T0 BCE mpuMeHsTh. MHoraa s
CIIBINLY TIOHSATUE «BUXPEBAsi MOJEIb aTOMa», BOT XOTEJIOCH Obl BCE-TaKU OCTAHOBUTHCS OOJIbIIIE
MMEHHO Ha 3TOM acIeKTe.

Kax moxHO cebe npeacTaBUTh HMEHHO BUXPEBYIO MOjieb aroMa? MHe Takke XOTelnoch
Obl ychbllIaTh M MPO MOJENb NMPOTOHA — TOrO, YTO MbI Ha3blBaeM SJIpOM aToMa BOAOPOJA,
IPOCTEHIIEro aToMa, PO MOJENb HEUTPOHAa M BUXPEBYIO MOJAEIb 3JIEeKTpoHa. Ecnm TakoBble
MOJIEIH Y HUX UMEIOTCSI.

Hpuna (Paom Tuiian): A nousn Bompoc.


https://www.youtube.com/watch?v=ash0lylLwOQ
https://vkvideo.ru/video-183810725_456242314

Kputuka nnanerapHoil Mojenu atoma Oblila BbI3BaHa TE€M, YTO 3Ta MOJEINb JOIMYCKAET,
OyATO «CyOaTOMHBIE YaCTHUIIbD» — YIUNIOTHEHHBIE KBAHTOBBIE IMOJIS — SIBJISIOTCS 0O0Jiee MEJIKUMHU
4aCTUL[AMH, Y€M aTOM, KOTOPBIN SBISAETCS CaMOM MEJKOM YaCTULIEH BEIeCTBa TOr0 MM UHOTO
aJIEMEHTA. A JIFO/IM HaYaJu €ro «JIPOOUTHY JaJIbIIIe.

Uro kacaercs NPOTOHA, HEUTPOHA M IJIEKTPOHA — MBI U3y4alu ITH TEPMHUHBI 3€MHOMI
¢bu3KKH, HO MBI TaK YacTU aToMa He Ha3biBaeM. Ha3BaHUS «IPOTOH», «3JEKTPOH» U «HEUTPOH»
OCHOBaHbl Ha DJIEKTPOMAarHUTHOW TEOPUU AaTOMOB, II0 KOTOPOH DIIEKTPOHBI 3apsyKEHBI
OTPULIATEIILHO, MPOTOHBI 3aPSKEHBI MOJOKUTEIBHO, 3 HEUTPOHBI HUKAK HE 3apsKeHbl. TO ecTh
ompeleacHue HIET Ha OCHOBE DIIEKTPUYECKHUX 3apsanoB. UTo KacaeTcs BUXPEBOW MOJIEIU
aTtoma...

(Mpuna) OH MHe ceifuac 006pa3 MOKa3bIBAET, YTO BMECTO BOT 3TUX YACTHI] — IMPOTOHOB,
HEHUTPOHOB M 3JIEKTPOHOB, aTOM COCTOUT, MOKHO TaK CKa3aTb, U3 TPEX BOPOHOK, KOTOpPHIE
BpalaroTcs, Kak BUXpH. [IpyuéM OH MHE MOKa3bIBAeT, YTO 3TH BOPOHKH, UX KOHYCOOOpa3HbIe
YaCTH HAIpPaBIICHB! B IPOTUBOIIOJIOKHBIE CTOPOHBI. BOT celfyac OH MOKa3bIBAET PUCYHOK: OJUH
KOHYC, U HAaIpOTHUB HEro0 TOXKE KOHYC, OHU COEIUHEHBbl Y3KUMHU YacTSIMH, U IIPU OTOM
Bpamatotcs. [IpencraBunmu?

TarbsiHa: 3T0 MOXKHO NMPEACTaBUTH, KaK MO ocsAM X, Y, Z pacnoJioKE€Hbl TPU KOHYcCA...
XoTs HeT, 3To OyJeT He oueHb... HaBepHoe, 9T0 60see cummeTpuydHas Gurypa.

Hpuna (Paom Tuiian): BoT KaX/bIil U3 3TUX TPEX KOHYCOB COCTOUT U3 IBYX KOHYCOB, U3
KOTOPBIX OJIMH HAIIPaBJIEH BBEPX MIMPOKOM YaCThIO, a BTOPOM BHU3 IIUPOKOM YaCThIO.

Tarbsina: 1 npocTpaHCTBEHHO OHM OPTOTOHAJIBHBIE IPYT IPYTY, NOJIy4aeTcs?

HNpuna (Paom Tuitan): Hert, 3T0 3aBHCUT OT TOTO, Iie HAXOIUTCS aTOM — B CBOOOJHOM
COCTOSHMM WIM B CBS3U C JIPYTMMH aTOMaMHU, U CMOTpPS KAaKUE€ Ha HEro IOJs JIEHUCTBYIOT
W3HAYaJbHO. B cocTaBe 3iIeKTpoHA HaxOAATCs KBAaHTOBBIE 3HEpruu. Be€ neno B ToM, 4TO 1E€BATH
(bu3MUeCKUX SHEPrHuid, U3 KOTOPBIX COCTOST TPH YPOBHS aTOMa, B CBOIO OYepeab COCTOST U3
3(UpPHBIX PHEPrHM, KOTOPHIE SIBISIOTCS SHEPIHsIMH YeThIpEX cTuxuil. Tak BOT, B 3JEKTpOHE
HaXOJSATCS DHEPTUU CTUXUHM OTHS M BO3/yXa, npuuéM oras — 60%, a Bo3nyxa — 40%.

Tareana: Hy na, sta unopmaiust MHE yke BCTpeuyanach.

Hpuna (Paom Twuifan): Y mnpoToHa TO e caMoe, HO B IPOTHUBOMOJIOKHBIX
COOTHOWIEHUAX. UTO KacaeTcsi HEMTpOHA, TaM COJEP>KAHUE BCEX YETBIPEX DHEPrUil CTUXUH IO
25%.

TarbsiHa: A B Hameld MOJEIHM MOJY4YaeTCs, YTO HEUTPOH — 3TO CyMMa IMPOTOHA H
anekTpoHa. [Tockonbky B CBOOOHOM COCTOSIHMM OH CaMOIIPOM3BOJIBHO pacragaeTrcs.

Hpuna (Paom Tuiian): B npoToHe U 351eKTpOHE HET SHEPTHM CTUXUI BOJBI U 3€MJIH, a B
HEUTpPOHE OHU e€cTh — 110 25% TOro u Apyroro.

06:26 HemocraTku B nmpeAcTaBIeHHAX 3eMHOI (pu3uku. Macca 3nekrpona. U3 4ero
HA CaMOM JieJIe COCTOMT JJIEKTPOH?

Hpuna (Paom Tuitan): S uzyyan Bamuty ¢Gu3uKy, B TOM 4YHCII€ KBAHTOBYIO, IO JOCTYITHBIM
MHE UCTOYHHMKAM, HO HE CMOT JIONTH J10 TOHUMaHUs, OTKy/Aa OepyTcs 1O MpeICTaBICHHUIO Ballen
HAYKHU 3JI€MEHTapHbIE YaCTHUIIBl — TO, YTO Bl HAa3bIBACTE «DJIEKTPOHAMM», «(DOTOHAMMIY, a TAK¥Ke
«KBaHTaMMU» U «KBapKamMu». Y Bac HET MOHHMaHUsI «KBAaHTOBOTO IOJIs1», OHO HE C(POPMHUPOBAHO
MIOJIHOCTBIO. Y BAac HET MOHMMAaHMs, 4YTO MOPOAWIO KBAHTOBOE IIOJIE, U3 KAaKUX DHEPIUH OHO
COCTOHWT M KaK YTUIOTHSETCH.

51 3Haro, 4TO MO BamIUM pacdy€raMm OJIMH DJIEKTPOH MMEET Maccy... Macca 310, Kak s
IIOHMMAI0, Ballla KOJJMYECTBEHHAsI Mepa BenlecTBa’?

Tarbsana: [la, HO y Hac ecTh U rpaBUTAIIMOHHASA Macca, U UHEPIIMOHHAs Macca, U SKOObI
KOBaJIEHTHAs. Y MEHS 3TO OTAEJIbHBIN BOIIPOC.

Hpuna (Paom Tuiian): S Tak noHumaro, 4To oAuH (JOTOH Y BaC HUYETO HE BECHUT, y HETO
HeT Macchl. OJIUH AJIEKTPOH y BaC UMEET Maccy, MPUMEPHO... (oka3biBaeT 1udpy). [lo nanHpIM
Ballell HayKH OJIMH JIEKTPOH B JIIOOOM aTome JOJDKEH UMETh OJMHAKOBBIA pazmep. Tak BoT,
mr0001 Balll 3JEKTPOH UMEET Maccy, KOTopasi MEHbIIle Macchl aroma Bojopoaa B 1800 pas, To



ectb 1/1800-t0 atoma BozopoAa. DTO MO AAHHBIM Balleil HAyKH, €CTh TaKUE CIPABOYHUKH,
KOTOpPBIE YKa3bIBAIOT MAcCChl Pa3HBIX YACTHII.

Tak BOT, 3TO CXOAHO C HAIIMMHU HAOJIOJCHUSMH, [TIOTOMY YTO COIJIACHO HAIlel Hayke
OJIMH aToM Bojiopoza conepkuT B cede 1600 kBanToB. Cormacurech, uro mudpsr 1800 u 1600
HECKOJIBKO CXOJIHBI, a €CIIM 3TO TaK, TO 3HAYMT, Bl CUMTAETE KBAHT 3JEKTPOHOM. Benpb y Bac,
€CJIM 0 Macce CYMTaTh, TO B OJJHOM arome Bojopoaa MoryT ymectutbcs 1800 anexkTpoHOB, a
COIVIACHO JIaHHBIM HalllEil HayKu OJUH aToM Boxopoaa coctouT u3 1600 xBanTOB. IIpocTto
OTJIMYME B TOM, YTO y HAC OHHU elI€ I€BATU BUOB.

Tarbana: Paom, ecniu MOXHO, naBail He OyJeM ONSATh FOBOPUTH O Halled, Kak eé
Ha3bIBAIOT, «IJIAHETAPHOW» MOJIEH, TOTOMY YTO JIMYHO MHE OHAa TOXE He O4YeHb HpaBUTCA. S
cTajma OoJpllle M3y4yaTh pa3Hble >(PUPOIUHAMUYECKHE MOJXOMbI, XOTEeNoCh OBl eI C HUMHU
CpaBHUTH. S| 1ymato, Thl ¢ 3TUM Toke 3HaKoM. Ho Hamm sduponmHammudeckue MoJIenu pUucyoT,
HarpuMep, MPOTOHBI U HEUTPOHBI B BHUJIE TAKMX TOPOB, MPOCTHIM S3BIKOM — «OYOIMKOBY». A 'y
TeOsl Takas MOJeNb, MpaB/a, HE OTAEIBHOIO MPOTOHA, a LEJIOr0 aToMa, HECKOJBKO Apyras —
BUXPHU B BUJIE 3TUX KOHYCOB, COEIMHEHHBIX BEPIINHAMMU.

09:22 Paom Tuiian o npupoae «3pupar.

TaTbsina: ¥ MeHs emé Bonpoc Mo MOBOAY IMpeacTaBieHui 00 a¢upe. Y Hac OT APEBHUX
I'PEKOB MOIUIO TaKOE MPEACTaBICHUE, YTO 3(UP COCTOUT U3 MENbYaNUIINX YaCTHII, KOTOPBIX OHU
Ha3bIBAIN «ameps». [la, s 3Haro, 4To, o JaHHbIM Mex3Bé3qHoro Coro3a, Ha caMOM Jiese, BUIOB
a¢upa Toke MHOTO, HE OJIUH up.

HNpuna (Paom Tuiian): /[a.

TarpsaHa: VHTEpecHO, Kakoe-TO OCHOBAaHUE II0J JTUMHU B3IIAJAMHU JPEBHUX I'PEKOB
ecte? f nymaro, 4TO KM TOXE, CKOpee BCEro, BO BpeMs KOHTAKTOB, CKOpEE BCETO,
HEOCO3HAHHBIX, TaKyl0 HH(OpMAIHMIO KTO-TO TMepenaBal, XOTs KTO 3HAeT, M CaMH MOTJH
JIOTa1aThCA.

Hpuna: Bo-niepBbIX, MbI yXe BbIICHWIH, uTO [Indarop (Ob1a y Hac ¢ HUM CBS3b) — 3TO
Borutomenrne Kupxurona. 1 on kak pa3 6bU1 KOHTaKTEPOM. Sl OMHIO, Y HAac ObLIO ¢ HUM BUJEO.
ITo kpaiineit mepe, [Tudarop To4HO OBLT KOHTAKTEPOM, 5 3TO 3HAIO.

(Paom Twuitan) Yrto kacaercsa yactull 3¢upa, AaBaiiTe Mbl TIOCMOTPUM HE Ha CJIOBO, a Ha
TO, YTO CTOUT 32 HUM, KaKOi cMbICT OHO Hec€T. YTo Takoe «yacTuia»? ITo 4acTh 4ero-to doee
KpyIHOTro. MOKHO 71 CKa3aTh, 4TO Jy4d — yacTulibl CoJHia?

Taresana: Ho /g Hac yacTMn@a — 3TO HEYTO JIOKAJIM30BAHHOE B IPOCTPAHCTBE, a JIyd
MMEET KAKYIO TO MPOTIHKEHHOCTD.

Hpuna (Paom Tuitan): Xopoio, BO3bMHU OTPE30K JIyda, KOTOPBIA OTpaXkaeTcs OT 3epKajia
Y Ha3bIBAETCS y BAC «COJIHEUHBIM 3aiiuukom». OH saBisieTcsa yactuied ComHia?

Tarbsina: B Hamiell Hayke HaxXoAsT B IOBEJEHHUM JIyda COJIHI[A M CBOWCTBA YaCTHULIBI, U
cBoMcTBa BOJHBL. [loaTOMY y Hac Takast JBOMCTBEHHOCTh HENOHSTHAS.

Hpuna (Paom Twuifan): Korna Mbl roBOpUM O BOJTHAX 4Y€ro-indo, Mbl e UMEEM B BUAY
BOJIHBI KaKOW-TO OJHOM cyOCTaHIMM B Jpyrod cyobcraHuumu. Bo3pbMmMéM BOJNIHY B OKeaHe:
CyOCTaHIUs BOJHBI 110 KAUECTBY HUUYEM HE OTJIIMYAETCS OT CyOCTaHIIMU TOTO, TJie OHa BO3HUKAET.

Tarbsina: Jla.

Hpuna (Paom Twuifan): A yem Tor/aa BoJHA OTIMYAETCS OT MoBepxHOCTU MOpsi? Tem, 4To
B HEW COJEPKHUTCS HEKOTOPOE KOJUYECTBO BOJBI, KOTOpas C OINPEACIEHHBIM PUTMOM
MIOJTHUMAETCS HAJl €ro NOBEPXHOCTHI0. Korna Mbl rOBOPUM MPO BOJHBI SHEPTHH, MBI BUJIUM TO
K€ caMOe — JHEpreTHYecKoe IoJje, OJHOPOAHOE, KaK OKeaH, U TaM HEKOTopble KojeOaHus,
KOTOpbIE Ha PYCCKUH S3bIK MEepEeBOJATCS Kak BUOparuu. VI UMEHHO 3T BUOpAIMM MOCTOSHHBI
JUISL KaXKJIOTO TUIa BOJHBL. Tak, €cliM BOJIHBI OK€aHa 3aTyXaloT M OCTaHaBIIMBAKOTCA, TO
BUOpalMM WIM Kole0aHHs HHEPreTHYECKUX BOJH, HHEPrUd B TPOCTPAHCTBE, Oyab TO
3JIEKTPUYECTBO, MATHETU3M, PAJUOBOJIHBI U T.JI. — OHU HE MOTYT IPEKPATUTHCS.

[To HaOxrOAEHUSAM JIIOAM 3HAIOT, YTO €CIM KaMEHb KHMHYTh B BOJY, TO BOJIHBI CHayasa
NOSIBSITCS, @ MOTOM NpekpaTsaTcs. Eciu moayer Betep, BOJHBI OyayT O Te€X MOp, MOKa OH UX



Oyner moguuMath. Ecim ecTh Kkakoe-TO (hU3MYECKOE SIBIEHHE, 3HAYUT, €CTh TO, YTO €ro
MOpOKIAeT. A Temneph MojaymaiiTe: BalM y4€HbIe MHOTHE CTOJIETHSI HAOJIO/IAl0T PaJHOBOJIHBI,
AIIEKTPUYECTBO, JIPYIH€ SHEPTUH, KOTOPbIE MMEET BOJHOBYIO IPUpONY, Hanpumep, cBer. OHH
BUJIST, YTO SHEPreTHYECKOoe Moje HEPABHOMEPHO, OHO BUOpPUPYET C ONpeneaEHHON 4acTOTOM.
bonee Toro, sTa yacrora Mo3BOJISIET, HAIPUMED, IV1a3aM YEJIOBEKA BUICTh ONPEACIIEHHBIN IBET.
Tak ckaxku e MHe, [10 KaKoi MPUYMHE Ballld YYEHbIE TOBOPST, YTO 3TU BOJHBI, 3TH BUOpaIUH,
3TH KOJIeOaHUsI HE IMPEKpaIlaloTcs, He 3aMeUIAIOTCS M He 3aTyXaloT ¢ MOMEHTa 0Opa30BaHUs
Bcenennoii? 3HaunT, €CTh HEYTO, YTO MOAACPKUBACT WX BUOPAIIMH HA OJHOU U TOH )K€ 4acTOTe.

Tarbsana: Hamm yuénblie BooOIIe-TO BUIAT U3MEHEHHUS YacTOThI B paHHel Bceenennoii —
3TO TO, YTO OHM MPHUITHCHIBAOT PACIINPEHUIO BCeneHHON.

13:26 Ilouemy TpaBa Bcerna 3eqénas? Ilpupoaa usera.

Hpuna (Paom Twuifan): BoT BO3bMH 4acTOTy KpacHOro unsera. Eciu Mbl BO3bMEM
KpacHbIN I[BET, IOYEMY Thl €0 OTJIMYaeuib OT 3enéHoro? Iloromy 4TO y Hero pasHas 4acroTa.
Korza noBepXHOCTh OTpakaeT CBET, U OH, IPHOOpETas ONMpeaesEHHYIO YacTOTy, MonajgaeT Tebe
B I'J1a3a, Thl CYUTHIBACIIb 3Ty BUOPALIMIO KaK 3€JEHBIN IBET.

A mouemy 3TOT IBET, €ro BHOpalusi HE MEHSETCS yXKe MHOI0, MHOTO ThICSYEIeTH?
JIromu 5000 ner Haszan BUAEHHM TaKOW K€ KpAacHBIM WM, Hampumep, 3€iI€HbIM nBeT. ['nmasza
4eJI0BEKAa HACTPOEHBI TOYHO HA 3Ty BOJIHY, HA 4AaCTOTY 3€JIEHOr0, KPACHOIO U BCEX OCTAJIbHBIX
uBeToB. Ho oHM He cTanu BMecTo 3eJ1€HON TpaBbl BUJAETh (GUOJETOBYIO TPaBy, TO €CTh BUOpaIUs
He MoBbIcWIAachk 10 (uoseroBoro 1mpera. M oHum He cranmu BMecTO 3eNEHOM TpaBbl BHJIEThH
KpacHyI0 TpaBy — Be/Jb BHOpalMs 3TUX BOJH HE MOHM3WIACH J0 KPAaCHOIO IL[BETa. 3HAUMT, €CTh
HEKasl BHEPIus, KOTopas MOAAEPKUBAET YaCTOTY CBETOBBIX BOJIH B OJIHOM M TOM K€ JIMaIla30HE,
C OIpeIeIEHHBIM YUCIIOM KOJIeOaHUN IHEPreTUYECKOro CBETOBOTO IOJIA B CEKYHY, HE OoJibIie
Y HE MEHBIIE.

MHue 6bl XO0TenoCh JUIsl HArJIsAHOCTH HAIllUM 3pUTENSM TOKa3aTh Takyl cxemy (Ha
JKpaHe cxema «OJIEeKTPOMArHUTHBIM CIEKTp — psaA (HOpM DIEKTPOMArHUTHOTO H3IY4EHUs,
PacMoI0XKEHHBIX 110 TOPSAKY BETMYMH WX YACTOT WM JUIUH BOJIHY):

(Mpuna) OH uMeeT B BUIY, YTO BOT TyT y HAcC €CTh I[BETa BUIMMOTO M3JIyYeHHs CBETA.
KpacHsb1it BoT 371€Ch HaXoauTCs, a (UOJIETOBBIM HAXOAMUTCS 3/eCh (MOKa3pIBaeT Ha dkpane). 1
3/1eCh BOT HaIlMCaHbl LU(PHI — KaKOBa JUIMHA BOJH B MeTpax. To ecTh ueM KOopoye BOJIHA, TEM
ObicTpee y He€ BHOpalMH, TO €CThb T€M BbIlle BHOpaluu, Bbille Kojedanus. M BOT 31ech
HamucaHbl yObIBaromue uugpsl 7, 6, 5, 4 — TO ecTb BOJHA CBETa OT KPAacHOTO IBETa K
(buoIeTOBOMY YKOpauMBaeTCsl, 3HAUUT, 4YaCTOTa BUOpaLIUi pacTET.

U Bot PaoMm Tuiian xo4eT 3a1arh BOIPOC.

(Paom Twuitan) [lo xakoi mpuyrHE yacToTa BUOpALMK 3TUX BOJIH M MX JJIMHA OCTAIOTCS
HEU3MEHHBIMM, KakKas SHEprusl MOJJAEPKMBACT HX, XOTA Mbl 3HAEM, YTO B OKEAHE BOJIHBI
3aTyXarT?

Taresna: Hy, 115 Hac 370 ConHIIE — UCTOYHUMK YHEPTHH, B TOM YHUCIIE U CBETOBOM.

HNpuna (Paom Tuitan): A mo kakoi mpuyuHe, pas3ieTasch B IPOCTPAHCTBE, STH BOJIHBI HE
3aTyXarT, TO €CTh UX YacTOTa He najact?

Tarpsana: Pasnerascb B NpPOCTPAHCTBO... Y HAC B 3TOM Cily4yae TOBOPAT MPO
JOTUIEPOBCKU 3(h(eKT, KOTOPBIN MEHseT HaOII0JaeMyl0 4YacTOTy. JTO, Ha CaMOM Jiejie, TOJIBKO
JUIIH HAOJI01aeMast 9acToTa, TOATOMY CIIOPHBIM TaKOM BOIIPOC.

Hpuna (Paom Tuitan): Ilpocto g TyT 3aman Bompoc, 4ToObI cKa3aTh, YTO HEM3MEHHOCTh
3TUX YacTOT MOJIEPKUBAIOT KaK pa3 d3(pUpHbIE SHEPTUU.

Tarpsna: 5 510 noHsna, na. 4l noHsANIa, Kyaa OH KIOHUT.

Hpuna (Paom Tuitan): S Bam ckaxy Kak (U3MKY: 4TOOBI OTKPBITH 3(PUPHBIE YHEPIHH,
BaM HY)XHO Oojiee TMpPHCTAIBHO IOCMOTPETh HA TO, YTO BBl YK€ OTKPBUIM, — Ha
3JIEKTPOMarHeTu3M, Ha TpaBUTAIIMIO, Ha CBET, HA PaJUOAKTUBHOCTh, HA paHoBOIHbI. To ecTh Ha
TE€ BOJIHBI, KOTOpBIE BaM YK€ M3BeCTHbI. OCOOEHHO TIIATEIbHO HA CBET, IOTOMY YTO BHI XK€ €ro
BUJINTE, OH BUAUMBIN 171 Bac. M3ydaiiTe TmiarenbHO mpupoay cBera. MIMeHHO mpupoja cBera



npuBEAET BaC K U3YUYEHUIO upa.

17:01 Paom Twuiian o npupojae cBeTa M paanoBoJIH.

Tarbsna: Ho toraa ckaxu, Paom Tuiian, CBET — 3TO 3JI€KTPOMAarHuTHAsI BOJIHA WJIN BCE-
TaK{ HeT?

HNpuna (Paom Tuiian): Het, y Hero cBoii KBaHT.

Tarbsina: BoT 370 HHTEpECHBIN BONIPOC AJI HAC, MOTOMY YTO B HAIlled HayKe CUMTAETCH,
KaK Tbl 3Haellb, YTO CBET — 3TO IMPOCTO HEKOTOpas HeOOjbllas YacTb 3JIEKTPOMArHUTHOTO
cnektpa. Ho eciau M3y4uTh 3TOT BONPOC, TO OKA3bIBAETCS, KaK K TaKOMY BBIBOJY INPHILIN
yu€nble? [[a mpocTo MOTOMY, YTO CKOPOCTh PACTIPOCTPAHEHMS CBETA 0KA3AJIaCh TOUYHO TAaKOM XKe€,
KaK U CKOPOCTb PAaCIpOCTPAHEHHUs APYrOro 3JIEKTPOMAarHUTHOTO u3inydeHus. M moxoxe, 4ro
JIPYrUX JI0Ka3aTeNbCTB TOTO, YTO 3TO OJTHO U TO XK€, HA CAMOM JIEJI€ Y HacC U HeT.

HWpuna (Paom Tuiian): To ects ecnu Bbl ¢ MpuHOl uaére psioM ¢ OAHOM M TOH K€
CKOPOCTBIO, TO BBI J]Ba OJIMHAKOBBIX YEJIOBEKa?

Tarbsina: J[a, IPOTUBHUKH 3TOM TEOPUU NPUBOAAT UMEHHO TaKOW apryMeHT, YTO 3TO e
CMEIIIHO, KaK MOKHO M3-33 OJJHOM CKOPOCTH CKa3aTh, YTO 3TO OJHO U TO XK€ sABjieHue?!

Ho Torma xe y MeHs emé oauH BOIPOC: B BAalI€l TEOPUHU PATUOBOJIHBI — DTO TOXKE HE
COBCEM TO JK€ CaMO€, YTO 3JIEKTPOMATHUTHBIE BOJIHBI? ITO TaK WJIA HET?

Hpuna (Paom Tuitan): ¥ HUX TOXe CBOM KBaHT, M MPUUYEM Y JIEKTPUUYECTBA CBOIl KBAHT,
Yy MarHeTu3Ma CBOM KBAHT M 'y PaJMOBOJIH CBOM KBaHT. VX Ha 1epBOM BHEIIHEM YPOBHE aToMa —
TOTO, YTO BBl Ha3bIBACTE «IJIEKTPOHHON 000JIOYKOI»... Bl roBopHTe, YTO KaXKIBIH AJIEKTPOH
HaXOAMTCA Ha CBOEHM OpOMTanu M BpalaeTcs BOKPYT sSapa aToMa, U HEBO3MOXHO YCTaHOBUTH
TOYHO, B KAKOM UMEHHO MECTE TOH OpOMTaIM HAXOAMUTCS 3JIEKTPOH. BOT Bamm yTBEp>KAEHUS.
Mo>kHO JuIIb CKa3aTh MPUOIUZUTETBHO.

18:47 Paom TwuiiaH 0 3BE31HBIX NbLJIEBBIX 00JIaKaX.

Hpuna (Paom Tuitan): Hampumep, ecau Mbl BO3bMEM aToM BOJOpoJa... Bel ero emié Ha
W30TOTBI ICNIUTE — BOJIOPO, ACHTEpUid, TPUTHN, TaM TIPOCTO y HETO JT00ABISIOTCS HEUTPOHBI. A
Mbl BO3bMEM KJIACCUYECKUU BOJIOPOJ, €ro aroM COCTOUT M3 MPOTOHA U BJEKTPOHA. ITO
MPOCTEUIINI aTOM, Ha €r0 OCHOBE CO3/IaHbI BCE IPYTHE aTOMBI Yepe3 TEPMOsSIIEpHBIE PEaKIuy B
3BE3/1axX, ATOT MPOIECC U3BECTEH. JlJIsl 3TOTO 3BE3/IbI NEPBOHAUATIBHO U «3aXKUTAKOTCS», TBOPSITCS
TaJIAKTUKH, YTOOBI, BO-TIEPBBIX, CO37aTh MaTepual Ui IUIAHET. DTO TO, YTO BBl HA3bIBACTE
NBUIEBBIME OOlakamu. Eciau BbI CMOTpUTE Ha TMBUIEBBIE O0JIaka M3/1alieka U BHJIUTE UX B CBOU
TEJIECKOIIbI, JUIsl BaC 3TO MPOCTO KPacHBOE 3pENHIIE — MOJCBEUYECHHbIE 3BE3/I0M pa3HbIX (opM
obnaka. Bugenu 3To B Teneckon?

TarbsiHa: ToJIbKO HA KAPTHUHKAX.

Hpuna (Paom Tuitan): A g-To BUAEN, BEIXOAWI B KOCMOC U CaM 3ajieTajl B 3TU MBUICBHIE
obmnaka, n3ydan ux. S ObUT B SKCTICAUIIHSIX.

TaTbsina: A y MeHs TIOKa He OBLIIO TaKOW BO3MOXHOCTH.

HMpuna: OH roBopuT, 4TO MpUriacui Obl Bac.

TaTssina: 5 He oTKaxych, Oy/Iy mepBasi B ouepeiu, mpuierait!

HNpuna (Paom Tuiian): O, 3Ha4uT, BBl COINIACHBI HAa (PU3MUYECKUN KOHTAKT?!

Tarpsana: J{a, nByms pykamu! 3anuiure B ouepe/s!

Hpuna: /{a, y Hac TaMm yxe o4epe/ib.

(Paom Twuitan) Tak BOT, BBl CMOTPHUTE Ha pa3HbIC MBUIEBBIE O0aKa — Ha KapTHHKAaX, Ha
dotorpadusix. Y Bac ecTh TelecKombl Ha opOute 3emiu, KoTopblie (ororpadupyror 0e3
atMocdepsl BOT 3T oOpa3oBanus. Bel mymaere: «3To 4To Takoe? DTO MPOCTO TaK, MbLIb». Ha
caMoOM JIeJie, 3TO KOJIBIOCNH TUIaHeT, TeX CaMbIX IUIaHET, TJIe Yepe3 MIJLIHOHBI JIET BOSHUKHET
KU3Hb. I TOHKOMaTepuaiabHble CYIIECTBA — IIA3MOM/IbI, KOTOPHIE OTBEUYAIOT 3a CO3/IaHHME 3TUX
MBUIEBBIX OOJIAKOB, OHM OYEHb HAJCIOTCS, YTO T€ IUIAHETHI, KOTOPBIC IOTEHIIMATBLHO TaM
XpaHATCS, CTAaHYT TAaKUMHU K€ KOJBIOSISIMH >KM3HU, Kak 3emis wiu bypxaa. [ns HuX 3TO
HAJEK/1a, YTO WX MPOEKT YBEHUYACTCS YCIIEXOM, TaM UYTO-TO IBOJIIOIMOHHMpYET. M Kakmas Takas



NBUIEBAs] TYMAHHOCTh — 3TO «POAWIBHBIA JOM» IUIAHET W 3BE3], MOTOMY 4YTO M3 HUX elé
POXTat0TCSI HOBBIE 3BE3/IBI.

21:08 Paom Twuiian o Tadiimue MeHnaesieeBa.

Hpuna (Paom Tuitan): Bozpmém ceiiuac atom Bopopona. Mel Ha bypxane HaunmHamm
W3y4YCHHE OHIIEMEHTOB HMMEHHO C BOJOpoJa. Y HAc He ObUI0 moao0wsi Bamieil TaOIuIlbI
MenzeneeBa, Mpl UX HE pacKIaJblBajd IO aTOMHBIM MaccaM, Kak Bbl 3TO CIEJIalIH, UCXOIS U3
yraepoHoi maccel mo metony Jmutpust MennmeneeBa. Y Hac JIpyroil ObUT MOIXOJ, HO 3TO
HEBAXHO.

Wrak, Bo3pbMEM aTOM BOAOPOJAa, UMEHHO C HEro Mbl HAaUMHAIU M3Y4YEHHE BCEX IPYTUX
atoMoB. Cpa3zy k€ Mbl OTKpPBUIH, YTO TO, YTO €CThb B aTOME BOJOPOJA, ECTb M BO BCEX APYTUX
aTOMax, TOJIbKO B OOJIbIIEM KOJIHYECTBE.

21:48 Paom Twuiian o npupoae paavoBoJIH.

Tarbsina: Paom Twuitan, MOXXHO TeOs 37eCh HEMHOXEUKO OCTAHOBHUTH? A TO s y¥Ke
3a0pla, ¢ Yero Mbl HauMHaIM. Sl BOOOIIE-TO XoTeda 3aJaTh BONpPOC O paauoBoiHax. s Hac
JUIMHA PAJIMOBOJIHBI B METpax, KWIOMETpax MOXeT ObITh. M Kak 3TO MOXKHO OBLJIO YMECTHUThH B
atroM? BoT 4ro MHe uHTEpecHO. Mnu BCE-Taku BBl pAJMOBOJIHOW HA3bIBAETE HEYTO COBCEM
npyroe?

HNpuna (Paom Tuitan): BoT Tl roBOpHILIb, B METPAX, B KMJIOMETpaxX JJUHA BOJIHBL. A Thl
IIPEACTaBb BOJHY JJIMHOM B KWJIOMETp — M3 4Yero OHa JOJDKHA COCTOATh, 4YTO SIBJIAETCA
cyOCTaHIHe BOJHBI?

Tarbana: OueBuaHO, 3TO 3QUpP, WIK YEM-TO JPYI'MM HAJ0 Ha3BaTh CyOCTaHIMIO,
KOTOpasl y Hac eml€ He UMEET Ha3BaHHUs.

Hpuna (Paom Twuifan): Y Bac paanoBoiHy uto oOpasyer? Kakas gactuna u3 atoma?

Tarbsana: Hy, 1 He 3Hat0, y Hac aTOMBI BPOJIE KAK HE UCITYCKAIOT PaJAHOBOJIHBI, KaXKeETCH,
3TO OyIyT MaKpOOOBEKTHI YKeE.

HNpuna (Paom Tuiian): A yTo 114 Balleil HAyKu SBJISETCS HCTOYHUKOM PaJiiOBOJIH?

Tarpsana: JIBrkeHue 3apspKCHHBIX 4acTHL. B JaHHOM cilydae, Kak y Hac CUUTAaeTcC,
3NEeKTpOHOB. KOHEUYHO ke, B aJIbTEpHATUBHON HAYKE 3TO OCIIAPUBAECTCA.

Hpuna (Paom Twuifan): Y Bac jxe CKOPOCTh paJIMOBOJIHBI paBHA CKOPOCTH cBeTa?

Tarbsina: Jla.

Hpuna (Paom Tuitan): Ha camom pnene, oHa HECKOJbKO MEHbIIE, HO 3TO HE BaXKHO.
[ToTomy 4uTO cBET, cBeTOBOM (hOTOH, TOUHEE, CBETOBOM KBAaHT ObIcTpee mpuMmepHo Ha 15-17%, B
3aBUCUMOCTH OT YCJIOBHM.

[Touemy MeTpsl WM Aake KHJIOMETPHI JIJIMHA BOJIHBI? DHEPrUM, KOTOPbIE HAaXOIATCS B
aToMe, BO-TIEPBBIX, MOTYT OBITh HE TOJBKO B aTOME€, HO M BOKPYI — 3TO TaK Ha3bIBacMbIe
JHEpreTudyeckue nosst. Bor, HanpuMep, €cTh MarHuT, a BOKPYT HEro €CTh MArHUTHOE rose. Bor
€CTb DJIEKTPUYECTBO. BBl MOXKeTEe yBUAECTH BO BIAXXKHOM KIIMMAaTe, KaK BOKPYI DJIEKTPUYECKOU
JIMHWH, 3apsDKEHHOM 3JIEKTPUUECTBOM, 00pa3yeTcss HEKOe CBETOBOE I10JIe, B KOTOPOM OyJeT emlé
3JIEKTPUYECTBO — TAKHE KaK ObI MOJHUU BOKPYT 00pa3yroTCH.

24:10 Paom Tuiian 00 3¢pupoanHaAMUKe M ITPABUTAIMOHHBIX MOJISIX.

Hpuna (Paom Tuitan): To xe camoe ¢ rpaButanueii. Bel BuanTe, 4To €CTh rpaBUTALINSA,
KOTOpasi HaxOIWUTCA B aTOME€ BHYTPU, HO OHa paCIpOCTpaHSAETCA AAIEKO M IPUTATUBAET
o0wekThl. Hanpumep, rpaBuranus ConHIa NpUTATUBaeT 3eMITt0 Ha paccTosHUU 150 MUIUTMOHOB
kuiomeTrpoB. EcTe Oonee panékue IUTaHETHl — Ha TaKOE pPACCTOSHUE PaCIpPOCTPAHSAETCS
rpaBuTaiimoHHoe noje ConHua. OHO CKIIAABIBAETCS U3 TPABUTALMOHHBIX NOJIEH KaXKJI0I0 aToMa,
KOTOpbIe HaxoasaTcs B CoJHIIE.

EcTh Tako# 3aKoH — cymMMa T'paBUTAIIMOHHBIX TOJIEH 00BEKTa MPSIMO MPONOPIHOHATBHA
MPOM3BEICHUIO TPABUTALMOHHBIX MOJIEH KaXKJJOr0 aTOMa, BXOJISILEro B 3TOT 00BEKT. S Ha/leroCh,
TaTpsiHa oHsNA?



Taresina: A noyemy mnpsmo mnponopunoHansHa? IIpocTo ckasarb, 4TO CcyMMapHOe
TPABUTALMOHHOE ITIOJIE — 3TO CyMMa BCEX I'DABUTAI[MOHHBIX IOJEH BCEX aTOMOB, BXOJSIIMX B
COCTaB TeJa.

HMpuna: Tam em€ nokaspiBaeTcs, 4TO OHU Kak Obl YMHOXKAIOTCS IpYT HA JApyra, U moJje
pacTér B mporpecce.

Tarbsna: MutepecHo. B Hameidl sgpuponnnaMuke yacTo 03By4HMBAETCs Takas HUJEs, U4TO
IPaBUTALIMOHHOTO TOJI CaMOro Mo cede HeT, 3TO MPOCTO CBOMCTBO 3(Upa — MBITAIOTCS KaK-TO
«MEXaHUYECKW» OOBSICHUTH SBJIICHUE TPaBUTAIMU. S qymMaro, 3TO BooOIIIe. . .

25:33 Buabl marepuaibHbIX JHEPrui, ux Kiaacreppl. KBaHT — cocraBHast 4acrThb
aToma.

HNpuna (Paom Tuiian): A naBaiiTe Mbl HAUHEM C «0a3bD», YTOOBI MTOHUMAJIH HAC JIFOJIH.

CymectByet 6048 BUOB MaTepHaIbHBIX SHEPTUH, 9 U3 HUX ABIAETCA PUBNIECKUMU. DTO
TO, U3 YEro COOMPAIOTCS KBAHTHI W IMOTOM aTOMBI. JTO TOCIIEIOBATEIbHBIN, CTYIEHUYATHIN
nporecc. CHayana Mol KBaHTYIOTCS, TO €CTh OHM Kak Obl pa3leNsioTcs Ha KBaHTHI, Ha
MaJIeHbKHE MOPIHHU, a TOTOM U3 3TUX MOPLUUN COOUPAIOTCS] ATOMBI.

Bo3bMmu npornecc nmpocenBanust Myku. Korna Myka nexuT nepe To00i#, OHa COCTOUT U3
HACTOJIBKO MEJKUX YaCTHUI, YTO €CIIU IMOCMOTPETh Ha He€ M3/ajneKa, TO OHa Kak Obl OJIHOPOIHA.
A Korpza Tbl €€ mpocenBaelllb, TO BUIUIb, YTO OHA pa3zeisercs (IOKa3blBaeT MEJIKHE TOUKU), U
U3 HUX Tbl MOTOM JIETIHIIb H3Aenus. Tak ke ecTb OJHOPOAHOE IoJie, IJIA3MOUJBI €ro
pPacKBaHTOBAJIM, TO €CTh PA3AEIWIA HA OTIAEIIBHBIE, MOYKHO YIPOUIEHHO CKa3aTh «4aCTULBD) —
MBI TOBOPUM «IOPLUU», TO €CTh camble Majble MOpPHUH dHepruu. [loyemy Mbl UX Ha3bIBaeM
CaMbIMH MaJIbIMU — OCHOBBIBAsICh Ha Pa3peIlaroIMX CIIOCOOHOCTSAX HAIIUX MPUOOPOB, KOTOPHIE
yJIaBIUBAIOT ATH SHEPTUH.

Ocranbabie 6039 BUIOB MaTepUalIbHBIX SHEPIHH, KpoMe 9 (U3NYECKHX — SIBIISIOTCS
3¢upHBIMHU, ApPYroe MX Ha3BaHME — TOHKOMaTepuasibHble. Bce 3T MaTepuanbHbIE 3HEPIHU
paszenensl Ha 20 KigacTepoB (MOKa3bIBAET) — OTJACIBHBIX NMPOCTPAHCTB, KOTOPbIE MPOHU3BIBAIOT
JpyT Apyra ¢ OJHOPOJHOM SHEpPrUei, KoTopas CTPOUT LieJible MUPHI, BceJieHHbIe. [loHnMaens, o
4EM 51 TOBOPIO?

Tarbsna: Jla-na-na, s 570 Bc€ umTana. S yxe 3HAKOMa C 3THUMHU UIAEAMH Pa3ICICHUS
YPOBHEN Ha KJIaCTEPBI, 110 TPH.

Hpuna (Paom Twuiian): Bor nHam knactep ¢usnueckuil, B HEM HaXOIATCS JEBSTbH
HEepruil. A cienyroummii kigactep, OH yxe OyIeT OTHOCUThCS K 3(UPHBIM SHEPIHUsM.
Crenyroniuii 3a HaMH KJIacTep, BTOPOH, OH TOXE COAECPKUT TPH YPOBHS IUIOTHOCTH — 4-11, 5-U, n
6-i1, 1 OH COIEPKUT JIBEHAALATh PHEPTHUil, KaXKaas U3 KOTOPBIX OyJaeT TopcuoHHOU. bynem mx
Ha3bIBaTh «TOPCHUOHHALA-1», «TOPCHOHHAs-2», «TOPCHOHHAsA-3», TMOTOMY YTO HET y Bac
Ha3BaHMH. 13 HUX 3HEprust HoMep 5, TOPCHOHHAS SHEPTHUS 5, BXOJIUT B COCTaB Ballero 3pupHoro
OJIS.

28:00 Kinacrep 3¢upHBbIX JHEPIrUi.

Tarbana: W BoT B 3TOM, OmipkaiilieM K HamleMy KiacTepy, KiacTepe YacTHll WU
KBAaHTOB (TO, YTO Mbl Ha3bIBa€M YacCTUIIAMH, Bbl Ha3bIBa€TE KBAHTAMH), KBAHTHI €€ €CTh, WIH
TaM yXe BCE CIUIONIHOE, HE TUCKpEeTHOE?

HNpuna (Paom Tuitan): Koneyno >xe, TaM ecTb MHpBI, TaM €CTh CYILIECTBa, KOTOpHIE
COCTOAT U3 JTHUX JHEprui. X MOXKHO, €CTECTBEHHO, IIPU JKEIAHUU PA3ACIUTh HA OTACIIBHBIE
KBaHTBI, HO TaM MPOCTO HET aTOMOB, OHHU I10-IPYTOMY YCTPOECHBI.

Tarbsaina: Jla, 5TO TOHATHO, aTOMOB MOXXET M HE OBITb, HO HSHEPIrUs TaM MOXKET
KBaHTOBaThCS WJIM HeT? S BOT, KOorja uyWrana ONHCaHME MojpasjeseHus 3¢upa, y MEHd
CJIOKUJIOCh TaKOE€ BIICYATIIEHUE, YTO IUIA3MOUIBI KBAHTYIOT JHEPIUI0 MMEHHO Ul HAIIETo
¢buznyeckoro Mupa.

Hpuna (Paom Tuiian): OHa MpOCTO Tak Ha3bIBAETCS — «KBAHTBI», IOTOMY YTO y HUX JIJIS
MOPLIMM DHEPIUM HMX MHUpPA €CTh CBOE Ha3BaHUE, HE CXOAHOE C HamuMu KBaHTamu. Ho



yr[pOH_IéHHO MOX>XHO CKa3aTb, 4YTO OTO TOXC €CTb OHpCIICJ'IéHHBIe «mopuum», KOTOPLIC
CKIIaJbIBAOTCA B KOHKPCTHEBIC O6T)eKTI)I, OpeaAMCETHI, TCJIa U TaK JaJice.

29:15 Paom Twuiian 00 o0meHuu ¢ miaazmouaamu, Jlyxamum CcTHXMHA Kak MeTole
HAY4YHOI'0 MO3HAHUS.

HNpuna (Paom Tuitan): Ecau Mbl roBoprM BOOOIIE 00 OJHOPOIHOM T0JI€, TO PaKTHUECKH
OJIHOPOJIHOE I0JIE HAYMHAETCS TOJIBKO ¢ 40-ro ypoBHS INIOTHOCTH, TO €CTh ATO yke€ Bolle. Ho
X04y CKa3aTh, YTO B JIFOOOM cllyyae JI00YI0 SHEPIHI0 MOKHO OTCJIEIUTh 10 €€ UCTOYHHUKA — UTO
UMEHHO €€ mnpousBeno. VM BOT Mbl B Hallell Hayke 3THM 3aHMManuch. Hampumep, B3su
3JIEKTPUYECTBO M HAYAJIM HMCCIeN0BaTh. B TOM umncne pasroBapuBaTh ¢ [[yxamMu cTHXuWi, Halu
y4€HbIE YMENIM BXOJUTh C HUIMU B KOHTAKT.

W mb1 Hawanu pa3roBapuBaTh C HUMHU: OTKy/a OepETCs AIEKTPUUECTBO, U3 KAKOM CTUXUHU
OHO CO3/1aHO, KaK OHO CO3Ja€TCs, YTO 3TO 3a «KBaHTb»? M OHM Ham BCE MOKa3bIBaIM (HE HaM,
KOHEYHO, a HalllUM MpeaKam), IpudéM ObUIM creluaibHble YU4€HbIe, KOTOpble 3TO u3yyanu. U
IUTa3MOU/Bl HAIIMM IIpEJKaM IOKa3bIBalIM, KaK OHU 3TO JENAl0T, YTO MMEHHO 3a CO3JaHHE
3JIEKTpUYECTBa OTBETCTBEHHBI JlyXU CTUXHMU OTHS.

Tarbsana: IlpeacraBnsdro, uro OyAeT C HAIUMH Y4YEHBIMH, €CJIIM OHHU CTaHyT
pasroBapuBaTh ¢ Jlyxamu CTUXHI1, UTO CTAHET C UX Kapbepou!

Hpuna: [pencrasnsere, Gpusuk B 1aboparopun roBoput: «O, Jlyx orus, npuam ko Mae!»

Tarbsina: Iloka 4YTO y HAac TONBKO caMble CMeNlble MOTYT II03BOJIUTH cebe
KOHTaKTUPOBATh. ..

Hpuna: 5 roeopio, Hy 4TO, CMEIIHO OyAeT?

TarbsiHa: ... pa3roBapuBaTh XOTs Obl C MHOIUIAHETSIHAMU.

Hpuna (Paom Tuilan): A kak Hamu Yyd€HblE JOJDKHBI OBUIM HU3ydaTh CTPOEHHE
BemiecTBa? Benp BemecTBO k€ TOCTPOMIIM IUIA3MOMJBI — €CTECTBEHHO, HYXHO OBLIO
KOHTaKTUPOBATh C HUMH, M HE TOJILKO NMPUHUMATh HHPOpMaIHio. Y Hac OblTN yu€HbIE, KOTOpBIE
CHELMAIN3UPOBATINCH HAa 3TOM, OHH B CBOHMX JIaOOpAaTOPHSIX YKJIAaJbIBAIUCh B CIEIHMATIbHbIE
Kpeclla U OTIPaBISUIUCh B acTpalibHOE IyTEIIeCTBHE, YTOObI BMECTE C IIa3MOMJIaMU HPONTH
LUK co3laHus artoma. [IoTOM OHM BO3BpallaJIUCh B CBOM TEla, U BCE 3TO 3apUCOBBIBAIM
(moka3bIBaeT, Kak OHU PUCYIOT U MUIIIYT).

(Mpuna) Kak Tebe Takue uccienoBaHus?

Tarbsina: 5 Ob1 XoTena ObITh OJTHUM U3 TaKUX YUEHBIX, MHE TaKOE€ HAIllpaBJICHHUE OYEHb
HpaButcs. B XIX Beke y Hac Toxe ObUIM MCCIEOBAHUS Yepe3 «BUASALINX» JIIOJIEH, acTpajabHbIe
nyTeniecTBus. Sl yuTana Koe-Kakyro JIMTEpaTypy O TOM, KaK OHU IPEJCTABIISIN aTOMBI enié 110
TOTO, KOTJIa BOOOIE Y3HAJIM O CYIIECTBOBAaHMU JJIEKTPOHA, MPOTOHA — pa3HbIX, KaK y Hac
Ha3bIBAIOT, COCTABJISIIOIIMX €0 YacTHUIl. TaM OueHb HHTEPECHAsI MOJIEIb.

Hpuna: YV Hux npocto He pasfensercss 330TE€pHKa, HayKa, PEIMIus, a €CThb €IUHOE
MO3HaHHE O MUPE.

(Paom Twuiian) Jleno B TOM, YTO HAIlld OTKPBITUSI CBOMCTB BEIIECTBA OBLIIM OCHOBAHBI KaK
pa3 TOXkKe Ha 3TUX KOHTAKTaX, IOTOMY YTO TaK Mbl OTKPBIBAJIU 3aKOHBI IPUPO/IBI.

(Mpuna) Kak BBl enany OTKPBITHSL, KOTOPBIE IPUBENTH Bac B KOCMOC?

(Paom Tuitan) U He Tombko B KocMoc. Mbl M300peTainy MHOTO pa3HbIX MEXaHU3MOB, B
TOM 4YHUCIIE U KOMIBIOTEpOB, OmMopoboToB? IIpekne uem 3TO0 Bc€ M300pecTH, MBI CHayajia
MO3HAJIM 3aKOHBI IpUpoibl. Tak, Mpexe yeM 3KCIepUMEHTHPOBATh ¢ KAKUMHU-TO MaTepuaiaMu
— CIUIABJIATh UX MEXIYy coOOii, MmosyyaTh HOBbIE MaTepualibl M CTPOUTH U3 HUX NMPHOOPHI, MBI
CHauaja BBIXOAWIM B AcCTpaj, Aelald MOJAeNb B AcTpalie, CO3AaBalld U3 MbICIE(POPM TOT WIH
UHOM OOBEKT, CMOTpeNnH, Kak OH ceOs BeA€T, a MOTOM BO3BpAIlAIUCh B Tejla U PUCOBAIHU
yeprexu. [IoToM MBI cnpammBaiy IJIa3MOMJIOB, KaKMe aTOMBbl, KaKHe MaTepuaibl, B KaKHUX
COOTHOIIEHUSX, /1€ U KaK pacloiokuTh. Ml HaM 1aBany NoJACKa3Ky.

(Upuna) Kak Tebe Takoit meton?

Tarbsana: [la, oueHp uHTepecHbIl MeTox Hayku. Ham Obl mozammcTBOBaTh y Bac. K
CO’KaJIeHMIO, Y Hac HeT el TaKuX CIOCOOHOCTEH, U U1 Hac yMEHHE XOAWTh B ACTpai — 3TO



Oonpmias peakocts. Kak mpaBuio, yu€Hble HEe 0O0NAHar0T TaKMMH BO3MOXKHOCTSMH, a €CIIH
00J1a1a10T, TO, ECTECTBEHHO, MOJIYAT 00 DTOM.

33:26 Paom Twuiian o0 HacTpoiiKe KaHaJIa 00IIEHUSA C IUVIA3MOUIAMHU.

Hpuna (Paom Tuiian): A o0maThCs ¢ MIa3MONIaMH MOKHO K€ U B TeTI€.

Tarpsana: [locpencTsom «aBTonucbMa, Kak BOT 5 OCBaUBAK0?

Hpuna (Paom Tuitan): MoxHO depe3 «aBTOMMCHMO», HO MOXKHO HayaTh (3TO yxke Ooiee
CJIOKHBIN ATal) MOJIy4yaTh HH(OPMALIHMIO MBICIEHHO, B 00pa3ax. DTo caMoe MpocToe. Y KakJIoro
4eJI0BeKa eCTh 3(pUpHOE TeN0, KOTOPOe OOBOJAKUBAET TyXOBHBIA KaHa, yXOIAIMK K Briciemy
S1. DTOT MyXOBHBIN KaHal, OH KaK Obl OKPYXEH Takoi aupHOM «TpyOoi». U BoT depes 3ToT
3(UPHO-AYXOBHBII KaHaJ MOTYT JaBaTh OTBETHI BCE, U MOTYT MPHCOEIUHATHCA K HEMY BCE — U
TyMaHOM/IbI (BOT Kak 5 ceifuac odmatock ¢ MpuHoif), 1 miua3Mouibl, 1 HeBOIUIOMIEHHbIE [{yxu.

Hanpumep, Upuna npu mue B IlIkosie KOHTaKTEPOB HACTPAMBAET JIOJAEH HA KOHTAKT C
wiasMonamu. YenoBeka, KOTOPHIN BOOOIIEe ¢ HUMU HHU pa3y He oOIIaycs, OHa HaCTpauBaeT Ha
KOHTaKT (€CTb TakHe CIocoObl KOHTakTa) 3a 10-15 MMHYT, OH HauMHAeT 3a/1aBaTh BONPOCHI U
Iepe1aBaTh OTBETHI.

(Mpuna) Kak Tebe?

Tarbana: YV mens, B npunnumne, He 10-15 munyt 3ansno, muoe Bacwmii ['opOyHOB
HACTPOMJI KaHAJI KAKMM-TO 00pa3oM, HO y MEHS 3TO 3aHAJIO JBa MECsIa PETYJISPHBIX 3aHITUH.

Hpuna: OH nokaspIBaeT, 4YTO, KOHEYHO, YEJIOBEK HAUMHAET MOJIy4aTh OTBETHI, HO €CIHU
OH IIOTOM caM He Oy/IeT TPEHUPOBATKCS, Y HETO 3Ta CIIOCOOHOCTH HE Oy/IeT pa3BUBATHCS.

Tarpsana: /[a, 5T0 ¢ TPEHUPOBKOU NEUCTBUTENIBHO YIy4IIACTCA.

Hpuna: Ho s Toro, utoOb! IEpBBI pa3 ychablaTh, ’TOr0 XBaTaeT.

35:07 Paom Tuiian 0 NIOHATHH BPEMEHHU U XPOHAJIBLHOM IIOJIe.

Tarbsina: VHTEepecHbIl BONPOC: KaKk OHU MpeACTaBisAOT cebe Bpemsi? B Hamell Hayke
BpeMs, SICHOE JIeJI0, — OJHO M3MEpeHHe M3 MpOoIuIoro B Oyayiuee, U Oosbiie Hudero. Ho ecth
pasHble abTepHaTUBHBIE Uaenu. Ecte, Harpumep, nnes Koseipesa, niaes Bennka. Y Ko3bipesa s
quTajga, 4YTo BpeMs — 3TO KaK HEKasl dHEPrus, KOTOpas MOXKET YIJIOTHATHCS, pa3yIIOTHITHCS. Y
Benunka BBOOUTCS en€ MOHATHE «XPOHAIBHOIO MOJIS», Y KOTOPOTO €CTh YACTHIIBI BPEMEHU —
«XpOHOHBI». ECTb emé HeCKOoNbKO Teopuil TpEXMEPHOro BpEeMEHH, OAHa U3 HuUX OoT Pobepto
baptunu. Emé mo Hero Obur YcmeHckuilt (HO OH OoJbIlie 330TEPUK) — TaM TOXKE TPEXMEPHOE
Bpemsa. Emé tpéxmepHoe Bpemsi MHe BcTpedanock y [pton Jlapcona. B oOmiem, mo-moemy,
TpEXMEpHOE BpeMsl KaK pa3 OOBSICHSET CyIIECTBOBAHHE PAa3HBIX BPEMEHHBIX PEabHOCTEMH.

Hpuna (Paom Tuiian): S 3Hato 00 stux Teopusix. C Touku 3peHUs Mex3BE3THOTO
Coro3a TO, 4TO Ha3bIBaeTCS «XPOHAIBHBIM IOJEM», — 3TO oOllee 3QUpHOE MOoje, KOTOpoe
HOJIEP’KUBAET, KaK 51 YK€ CKa3all, CKOPOCTH BOT 3THUX KojeOaHH, CKOpOCTH BUOpaIii — OHU
B€/Ib TOXKE MPOUCXOJIAT BO BPEMEHHU.

Jleno B TOM, YTO KOJIEOAHUS AJIEKTPOMArHUTHBIX BOJIH — PaJMOBOJH, CBETOBBIX BOJIH U
JIpYruX, U3MEPSIIOTCSA B repuax, KAJorepuax, Merarepuax u Tak gajiee. Yro takoe «repu»? 910
OJIHO KosieOaHue B cekyHay. OQuH repiy — 3TO OJHO KosebaHue B cekyHay, 10 repm — sto 10
kosnebanuil B cekynay, 1000 repu, unu onun kuiorepil — 310 1000 koneOaHui B CEKyHIY, U TaKk
Janee.

(Upuna) OH MHe celiyac MOKa3bIBaeT Kak Obl TaONHMIy C 3THUM TeplaMu, T'OBOPHUT:
«Bunute: on1HO Koe6aHNE B CEKYHAYY.

(Paom Tuifan) A uro Takoe cekyHAa? DTO MOHSTHE, CIIOBO, OTHOCUTCA K HU3MEPEHHUIO
BpPEMEHH, TaK 4TO JaKe caMO M3MEpeHHEe KojeOaHWi WM BUOpAIMi pasHBIX SHEPreTUYECKUX
BOJIH y’K€ HAaMEKaeT Ha UX BO3HUKHOBEHHE B POCTPAHCTBE BPEMEHHU.

Tak BOT 3Tu 3(pUpHBIE SHEPTHH, O KOTOPHIX 5 TOBOPIO, JUIA BaC OHU «TOPCHOHHBIE». To
ecTh JJIs Hauel ¢puznyeckoil BeenenHolt nepBbIM 3(DUPHBIM CJI0€M, KOTOPBINA MOJIEP)KUBAET €€
CYIIECTBOBAaHME M IMOCTOSIHCTBO 3THX KOJeOaHWii, a 3HAYMT, MOCTOSHCTBO BPEMEHH, SIBIISAETCS
KaK pa3 3UpHOE TOPCHOHHOE MOoJje. A BOT 3TU 12 TOPCHOHHBIX 3HEPTUM, O KOTOPBIX 51 TOBOPHUJI,



ABIIAIOTCA YK€ BTOPBIM KJIACTEpOM. TaM TOXE JKHMBYT CYyIIECTBA, INPHUMEp 3TOr0 — IUIAHETA
I'nopwus.

(Mpuna) Buneo ¢ HUMH He1aBHO ObLIO, 3TO KaK JBOMHUK 3eMJIH, KOTOPBIA HAXOIATCS Ha
LIECTOM YPOBHE IUIOTHOCTH. CMOTpenu?

Tarebsina: [la, cMoTpena, npasaa, He 10 KOHILA.

HNpuna (Paom Tuitan): 1 BoT Tam Kak pa3 OHH KUBYT B 3TUX TOPCHOHHBIX MOJSAX. DTO HE
3HAYUT, YTO Y HHUX HET BPEMEHH, OHO Yy HHUX TOXE eCTh, BpeMs BOOOIIE CYIIECTBYEeT B
MaTepuaibHOM MHpE [TO €CTh BO BCEX MaTepuaibHbIX Mupax]. Ho oHO uaéT Tam mo-npyromy, u
OHM HaCTPOEHBI MIO-APYTOMY, Ha CBOM PUTM BPEMEHHU.

YUrto kacaeTcs c€aMOro BpPEMEHM MAaTEepUAIBHOTO MHUpPA, TO OHO NOJJEPKUBAETCS
ONpENeNEHHBIMU  [pOLECCaMU — BpeMs B OJHOM U3 KIACTEPOB  MOIJCPKUBACTCS
onpenenéHHBIMUA TPOIIECCAaMU B COCEIHEM KiacTepe, Oosiee TOHKOM. BOT 3TO M Ha3biBaeTcs
XpoHaJIbHBIM nojeM. [louemy ero Tak HazBanu? Iloromy uTO HamM y4€HbIE OTKpBUIU, YTO BCE
COCTOMT U3 KoJieOaHM, U3 BOJH, a KOJeOaHUS U3MEpSAIOTCS BPEMEHEM. 3HAUMT (OHHU CIeNalu
TAaKOM BBIBOJ), €CIM BpPEMS 3aMEIUIMTh WIM YCKOPHUTb, TO 3aMEMJIATCS WM YCKOPATCS CaMH
Kose0aHus, 4TO NpHUBEAET K Trio0anbHON mepecTpoiike BceneHHo#l, B TOM uucie H K
KaTacTpodam.

(Upuna) YtoObl 5TOTO HE OBUIO, IEPKHUTCS TOCTOSTHCTBO BPEMEHH, IOCTOSHCTBO
CKOpOCTH KoyeOaHHMi, W OHO oOecleyrBaeTcsi TOW OSHEpruel, KOTOPYI0 OHHM Ha3Balu
XPOHAJIBHBIM TI0JIEM, & MBI HA3bIBAEM TOPCHOHHBIM.

39:15 Paom Tuiian 00 0oaAMHAKOBOW NPOJO/KMTEJHLHOCTH OTpPe3Ka BpeMeHHM Ha
Pa3HBIX IJIAHETAX.

Tarbesana: Ho Bpems e MOXKET OTIIMYAThCs Ha PAa3HBIX IUIaHeTax? BOT MHeE BCTpeyalnch
TaKkue HJIeH, YTO eCTh Jlake Kak Obl MpobOiieMa ¢ CHHXPOHHU3AIMeld B KOCMOCE — €CTh HEKOoe
«EIMHOE» BPEMsSI KOCMUYECKOE, TEM HE MEHee, Y KaKJIOM IUTAHEThl MOXKET OTINYaThCsl TEUCHHE
BPEMEHM 110 OTHOLLIEHUIO K JPYTUM IIJJaHETaM. JTO Tak?

HNpuna (Paom Tuitan): Otnuyaercs Bocnpusatue B Tene. BoT TBoE omlynieHue BpeMeHu
OTJIMYaeTcs, HampuMmep, OT HaIIero, MOTOMY YTO TBOE BOCHPHUATHE BpPEMEHH OOYCIOBICHO
ONPENENEHHON CKOPOCTBIO NEpEelayd CUTHAJIOB MEXIy HEHPOHaMH B HEPBHOM CHUCTEME,
CKOpPOCTBIO OCMBICIMBaHUS 3ToW HMHpopMmanuu. To ectb ans TeOs, MOXKET OBbITh, MPOILIO
HEKOTOPOE BpEMHL...

Taresina: Jla, 370 moHatHo. Bocmpusitue — 3T0 coBceM ApPyroe, 3T0 CyOBEKTUBHOE
MOHSATHE. A BOT 00BEKTUBHO, HAIIPUMED, €CJIH B3ATh KOJeOaHusl, CKaXeM, Kakue-To (pu3ndeckue
KOJIEOAHUSI — TOT e aToM IIe3Us,, Ha OCHOBE KOTOPOIO Yy HAac M BBOJSAT €AMHUILY CEKYHJIbI
(MOXHO TMOYMTaTh, KaK 3TO CBA3aHO). M mycTh, nomycTum, 3TOT atoM Le3us, WM 4TO-IMOO
JPYro€ COBEpIINT KAaKOH-TO CTaHAApT 3a OJUH M TOT K€ IPOMEXYTOK BPEMEHM Ha Hallel
IUIAaHETE W Ha Jpyroil. XoTs TyT €lI€ MOHATHE «OJHOBPEMEHHOCTH» — TOXKE Takas BEllb,
HECKOJIbKO COMHUTEIIbHAS. . .

Ecnu Mbl HAUHEM U3MEPSTH YNCIIO KOJeOaHUM, BCTPETUMCS TlIe-TO U CPABHHUM: 3a OJIUH U
TOT K€ NPOMEXYTOK BPEMEHM B KaXKJI0M CUCTEME, Ha DPa3HbIX IUIAHETaX OJMH M TOT XkKe
HCTOYHUK MOXET, HaBEpHOE, COBEPIIMTh pa3HOe 4yucio KojeOanui? S Tak mpeamonaraio, 3TO
MOKHO CUMTATh PAa3HOCTBIO TE€YEHHs BPEMEHHM. BOT TOJNBKO Tak MOXHO omnpeaenuts. [lotomy
YTO CYOBEKTHBHBIE OIIYIIEHUS, a0COMIOTHO BEPHO, OHM MOTYT OTIMYAThCSA JAXKE Y Pas3HbIX
JII0JieH Ha OJTHOH MJIaHETE.

HNpuna (Paom Tuitan): Bo BcéMm (¢u3nueckoM MpOCTpaHCTBE BpeMs, TO €CTh HacTOTa
KOJIEOAHUH BOT 3THX BCEX KBAHTOB, OJMHAKOBa. lImMeercss B BUaY pajMOBOJIH, CBETOBBIX BOJH —
ux yacTtora. Ecnu ThI 31ech BUAUIIL KPACHBIN LIBET, @ 3TO ONpPEAEIIEHHAS JUIMHA BOJIHBI, TO Thl U
Ha Bypxane, yBuzieB 3Ty JUIMHY BOJIHBI, BOCIIpUMEIb €€ KaK KpacHBIN 1IBET, BEJb 3TO OyJIeT Ta
K€ YacToTa, TAKOE K€ KOJIMYeCTBO KoseOaHuil B cekyHay. CekyHJa — 3TO OTPE30K BPEMEHH, U
CEKyHJla, U3MepsieMasl yacaMH, UMEeT OJUHAKOBYIO MPOJOJIKUTEIBLHOCTh YTO Ha 3eMIle, 4TO Ha
Bbypxane, uTo B Apyroii ranakTrke UMEHHO (uznyeckoil Beenennoil.



42:10 Paom TwuiiaH 0 «cBOOOIHOM IHEPIrUM BaAKyyMay.

Tarbsina: A ecTb M y Bac NOHATHE KBAaHTOB BPEMEHM M KBAHTOB IpocTpaHcTBa? Bor
baptuHun, Harpumep, BBOAWI MEIbYaIINe KBAHTHI...

Hpuna (Paom Twuifan): Her, y Hac OHO He pa3zzaersieTcs Ha OTJEJIbHbIE KBaHTHI, HE
KBaHTYETCs. DTO BCE OJHOPOAHAS TOPCUOHHAS SHEPTHSI.

Tarbsana: MuarepecHo. He Tonbko y bapTunu, cOOCTBEHHO TOBOpS, B Halllell KBAaHTOBOM
¢du3srKe, ToKE €CTh MeNbYaiillias 4acTUIla BPEMEHU, IPOCTO OHA HACTOJIBKO MEJIKasl.

Hpuna (Paom Tuiian): Mo)HO cka3aTh Tak: BOT Y BTOPOro (TOPCHOHHOIO) KJlacTepa
ecTb 12 sHepruil. Mexny mepBbIM M BTOPBIM KJIaCTEPOM €cTh ocolas 3QupHas Mpocioika,
KOoTOpasi ux pasaenser. M B 3Toil 3pupHOIl mpocioiike colep>KUTCS CTONBKO MOTEHIIUAIbHOM
SHEPIrUH, YTO OHA MPEBBIIIAET YUCIO BCEX IHEPTHUM B ATUX ABYX Kiactepax B 700 pa3. Ito mone
SBIISICTCS. UCTOYHUKOM (POpPMHUPOBAHMS KaK JUIs MEpBOro, TaKk M JUIs BTOPOTrO KiacTepoB. Mbl
Ha3bIBAaEM 3Ty HHEPIHI0, KOTOpas MEXKIy NEPBbIM U BTOPHIM KIIACTEPOM, «CBOOOJIHOM »HEprueit
BAKyyMa», U €CIIH €€ HU3BJICYb 4EPEe3 «IIPOKOI» BAKYYMa, MOKHO IIOJIYYUTh CTOJIBKO DHEPIUH,
YTO BO3MOKHO 3a OYEHb KOPOTKHMU MPOMEXKYTOK BpeMEHHM Kak Obl «cxkaTb» BpeMsa. Hy kak
«cxatb»? CKaTh BPeMsA-pacCTOSTHUE, TO €CTh «IepEeNphIrHyTh» BooOIe B Apyryto ["amaktuky. U
9TH YHEPTUH YK€ UCTIOIb3YIOT MEKTATAKTUIECKHE JTAHHEPBI.

(Upuna) Yto ckaxenib?

Tarbsina: MHTEepecHO. A BOT, MOXKET, 3TO OHO M €CTh — IOHSTHE «HYJIEBOW TOUYKHY,
KOTOpYIO emIé MHOTJAa Ha3bIBAIOT «THIIEPIPOCTPAHCTBOM», MOTOMY 4YTO B HEM SKOOBI HET
BpPEMEHH, U KyJa MOMaJaloT IUIesJeaHIlbl Ha CBOMX Kopabisix? OHU ke HEe TOBOPAT HU O KaAKOM
UCIIOJIb30BAaHUU TPABUTOHOB, HO TOBOPSAT, UTO UM JUIS MCIOJIb30BAHMUSA 3TOM HEPIUU HY)KHO Ha
OuYeHb OOJIBIIIOE PACCTOSHUE OT BCEX TEJ B CHCTEME OTBECTU CBOI KOpaOJIb.

Hpuna (Paom Tuiian): Koneuno, cBoOOaHAsE SHEPrHs BaKyyMa MCIOJb3YeTCSl B Hallen
['amakThKe, TOJBKO OrpaHUYEHHO. (€0 B TOM, YTO IPHU «IIPOKOJIE BaKyymMa» sl MOJYyYEHHUS
CBOOOJTHOM HHEPruu  e€ nepeBojia (BeIb TaM HYXHO HE TOJIBKO MOIYYUTh CBOOOHYIO SHEPTHUIO
BaKyyMa — OHa e OyJeT He KBaHTOBaHHas, 3TO Oy/eT MPOCTO OJHOPOJHOE T0JIe) OHA B UTOTE
MOJKET MPEBPATUTHCS B 000 BUA HHEPTUU M3 HAILEro KiacTepa. Y HAc €CTh CIEeIHaIbHbIE
npuOOpkI, KOTOPbIE MPEoOpa3yroT 3Ty CBOOOAHYIO 3HEPTHIO BaKyyMa B TO, YTO HaM HYXHO, B
JTAHHOM cllyyae B JIBH)KeHHE. Mbl mpeoOpasyeM e€ B TaKOM JHEpreTHUecKui Jyd, KOTOPBIH
MEPEHOCUT KOpabJib ¢ OJTHOTO MecTa Ha ApPYyroe, MpakTUYECKH He 3aTpauyuBas BpemeHu. U mpu
3TOM Macca BCeX NpeAMETOB B Kopalie ocTtaércs Hem3MeHHOH. HeT HMKakol meperpysku, HET
HUKAKON HEBECOMOCTH.

(Mpuna) Hy kak tebe Takue kopadbmau?

Tarbsana: Jla panractrka, KOHEYHO, S 3TO BCE CIIYIIAIO, M KOT/Ia YUTAIO. ..

45:20 Paom Twuiian o0 rpaBUTALMHU U TeJIENIOPTALIUH.

Tarpana: Ho BOT Takoi mapajuleibHBIM BONPOC BO3HUK: a IPU TIPaBUTALUOHHOM
nBuraresue?

Hpuna (Paom Twuifan): B rpaBuTaiinoHHOM JIBUTaTeNe IPaBUTOHBI CO3/IAIOT TaKHUE MOJIS.

Tarbsina: Jla, HO TaM TOXKE KaKUE-TO IPBDKKW». A 4TO, KCTaTH, BOOOIIE 03HAYaeT CaMo
CJIOBO «HPBLKOK»? TO eCTh B MPOMEKYTOUHBIX TOUKAX KOpabib MPOCTO HE HAXOAUTCS, OH cpa3y
Kak Obl U3 HauaJIbHOM TOYKHU IOMA/laeT B TOUKY Ha3HAUYEHUS — Ty/a, IJI€ TPaBUTALlMOHHBIN Mask?
WNnu xak 3T0 MpoucxoauT? DTO HE 3HAYUT, YTO OH KaK Obl (PM3UUECKU JBUTAJCS U3 TOUKU A B
touky b? OH ncue3 B 0HOI TOYKE U MOSBUICS B IPyrom?

Hpuna (Paom Tuitan): J{ns ria3z HaOnronaTens Tak U €CTh, IOTOMY YTO TaM MTHOBEHHUE
Hy’)kHO. HO 3T0 He 3HauyuT, 4TO BCE MPOMUCXOIUT KAaK MpPH TEJNENOpTallH, 4TO BOT KOpPaOIb
pacrajics Ha YHEpIud U MOTOM re-To coOpancs. Tenenopranus HaM TOXKe U3BECTHA, HO MbI TaKk
HE repeMelnaeMcss Ha Kopaliisix, MOTOMY YTO JUIS KUBBIX OPraHM3MOB TEJIEMIOPTAIMs ONacHa
TEM, YTO MX TeJla MOTYT cOOpaThcs HEMHOXKO HE B TOM MOPSJIKE, UX OPraHMYECKHE MOJIEKYIIbI,
KOTOpBIE OBLIIM J10 MPBIKKA. ITO MOXKET MOBpeuTh Teny. [lonnmaere, o 4ém st roBopro?



Tarbsana: Jla, koHeyHO, TeM Oojiee YTO C BaMHU IIyTELIECTBYEeT €HI€é MHOTO BCAKOM
YKUBHOCTH.

Hpuna (Paom Twuitan): [IpencraBbre, Kakas-HUOYIb acKapuaa MOITy4IUTCs!

Tarpsana: Her, 370 1 npecTaBiIATh HE XOUy.

Hpuna: [onyuurcs kak B punbme «Myxay». (CMEIOTCS)

Tarbsina: Jla.

Hpuna: On ceituac cMeércs, roBopuT: «C HaMHU JEMCTBUTEIBHO IYTEIIECTBYET MHOTO
KTO.

(Paom Tuitan) [ToaTomy 3T0 He mOTy4aeTcs Tak, YTO KOPadIIb MPSMO pacrajcs Ha Kakue-
TO DHEPTUH, KAK IIPHU TEJIETNIOPTAL[MH, U ITH YHEPTUU KyJa-TO epeMecTunuck. U nonsrue «ucyes
B OJJHOM MECTE IPOCTPAHCTBA U MOSABIIAETCSA B APYrOM» O3HAdaeT ciaeayrouiee. Thl 3HaelIb, 4TO
¢buznyeckuit 00BEKT COCTOUT U3 HHEPTHi, U MO 3aKOHY COXpPaHEHUS! YHEPIMM HUKAaKasl SHEeprus
HE MOXET HUKY/a UCYE3HYTh WIH IJIe-TO MOABUTHCA. A KakK TOI/Ia 3TO BO3MOYKHO? 3HA4UT, 3TO
PAcCTOSIHUE OH IPOJIETAET MIHOBEHHO — PACCTOSIHUE OT OJIHOTO I'PABUTALMOHHOIO Masika J0
JIpyroro.

CKOJIBKO — 3TO YK€ 3aBHCHT OT TOIO, CKOJBKO I'DAaBUTOHOB BBIJEIHMIIOCH, OT MacChl
Kopabnss M Tak janee. Ho MbI yxe TOBOpWIJIM, YTO MPUMEPHO HAa TPUILATH CBETOBBIX JIET
MTHOBEHHBIN «TIPBDKOK» MPOUCXOAUT MOCIIE UCIIOIB30BAaHUS YETBIPEX KWIOIPAMMOB YIJIepoAa U
IpHU YCIOBUU Macchl kopabdis 10 700 kr.

47:50 Paom Tuitan 0 cnenMaJbHOH TEOPHH OTHOCHUTENbHOCTH. I'paBHTALMOHHBIE
NPBLEKKH.

TarbsiHa: Takol BONpoc: B CIIELIUAIBHON TEOPUU OTHOCUTEIBHOCTH €CTh TAKOM MOMEHT,
YTO C POCTOM CKOPOCTH, C MPUONMKEHHEM €€ K CKOPOCTH CBETa Macca JI0JDKHA BO3PacTaTh,
npu4éM B Tpejiesie OHa JIOJKHA CTaHOBHUTHCS OeckoHeuHoW. Ho s 3Haio, 4To 1Mo cBeneHUsIM
IUIESACAHIIEB, 9TO KOMIIEHCUPYETCS Yy HHMX IIPOCTO TEM, YTO 3allUTHOE II0JIE BOKPYD
KOCMHMYECKOT0 KopabJisi ycTpaHseT 3ToT 3 deKT.

HNpuna (Paom Tuitan): [lonnmaere, Korjna UCMoJb3yellb TPAaBUTOHBI, U OHM HAYHWHAIOT
YCKOPSITb, TO €CTh MepedpackiBaioT Kopabib, TO Macca KopalJist He BO3pacTaeT, IOTOMY 4TO BCe
SHEPruy TPaBUTOHOB YXOJIUT Ha 3TOT MpbIKOK. OHA Kak Obl MMOTJIOMIAETCS.

TarbsiHa: JTOT BOIIPOC HE OTHOCUTCA K T'PaBUTALIMOHHBIM INPBDKKAM. DTO B IPHUHLUIE
Teopus Takasd. CylecTBYET JJU POCT MAacChl C POCTOM CKOPOCTH?

Hpuna (Paom Twuitan): [la, 370 CBOICTBO IpaBUTAIMOHHOTO TOJIS, HO TaM HE TaK OBICTPO
pacTér macca, Kak 3TO B TEOPUHU OTHOCHUTEIbHOCTH, TaM €CTh CBOM HIOAHCHI, HO BOOOIIE TaKoi
3akoH ecTb. OH OOYCJIOBJEH Te€M, YTO CaMO INPOCTPAHCTBO HACTPAaMBAECTCAd Ha PaBHOMEPHOE
OJIHOPO/IHOE JIBIJKEHHE DPa3HbIX 00bEeKTOB B HEM. Eciu kakoi-To 00BEKT ABMXKETCsS ObIcTpee
OKpYKaIOMIMX 0OBEKTOB, TO CaMO MPOCTPAHCTBO KaK Obl HAYMHAET €0 TOPMO3UTh, YBEIUUMBAS
TPABUTALMOHHOE T0JI€. DTO BCE CIETIAHO /Il TAPMOHUH ITPOCTPAHCTBA.

Ho, neiicTBUTENbHO, NMpHU JOCTHKEHHH CYOCBETOBBIX CKOpPOCTEHl Takoe BO3MOKHO.
Hampumep, mnpum UCHOJB30BaHMM TOM JK€ CBETOBOM DSHEPrUM BaKyymMa MOXKHO HeE
«TIEepenphIruBaTh»y B JIPYIyl0 TalakTUKY, a IPpOCTO ABUIaTbCsi B Hamled [amakTuke co
CKOPOCTBIO, paBHOH 3, 5, 6 cBeToBOM. KoHeuHo, 3TO OyneT memsieHHee, YeM TpaBUTAIMOHHBIN
«TIPBDKOK», HO TaKHE PEChl 4YacTO MCIOJB3YIOTCA [UIsl pa3HbIX LEJel, Hampumep, i
TypuUCTHYECKHX. MOXXeT ObITh, KTO-TO XOYET HE MTHOBEHHO IMEPENpbITHYTh, a MOCMOTPETh Ha
JTOT YTOJIOK KOCMOCA.

Tarpsina: D710 pocTo 370poBo! 3HaUMT, BCE-Taku ATa (PopMysia HEBepHA, MHAYE ITO Ha
Hac Obl TaKO€ OTPaHUYEHHUE HAKIIA/bIBAJIO, YTO CKOPOCTh CBETA caMma Mo cebe HelOCTHXKHUMA, a
YK OOJIBIIIE CKOPOCTHU CBETA, €CIIM HE TOBOPHUTDH O «IIPBIKKAX», OBLIIO OBl «HEBO3MOXHOY», IIOTOMY
4TO «Macca OecKoOHeuHas». A Ha CaMOM Jielie HUKaKOH «OeCKOHEYHOCTHY HE BO3HUKAET.

Hpuna (Paom Twuitan): Her, GeckoHeyHOCTH He BO3HHMKaeT. Macca MOXET pacTd B
Kopabiie, HO TaKk KaK TaM YCTAQHOBJICHbI AHTMIPABUTATOPbl M TPaBUTATOpP — TE€, YTO TacsT
TPABUTALMI0O M TacsIT HEBECOMOCTb, TO €CTh HAKJIAJbIBAIOT 3TU MOJA APYr Ha Apyra, To,



HECMOTpS Ha pacTyIIyI0 Maccy, TaM CO3/1aéTCsl TAKOE 3alllUTHOE I10JI€, KOTOPOE MOIIEPKUBAET
3a7jaHHy10 rpaButanuio. M ona He Oyzaer pactu. To eCTh 3TO Kak 3aIllIUTHOE TOJIE.

Tarbsana: [la, 5T0 TO, YTO MBI U Ha0JIIOJJaéM — YTO WHOIUIAHETHBIE KOPAOIN CIIOCOOHBI
coBepuiaThb OYE€Hb KpYyTble, pE3KHEe TOBOPOTHl, NPHU OSTOM CHJIBI HHEPUUU KaK-TO
IPEOI0JIEBAOTCS.

Hpuna (Paom Tuitan): [Ipocto numenno 'anaktuueckas ®enepanus CBera UCHOIB3YET U
IpaBUTALlMOHHBIE KOpaOiH, U Y HUX MHOTO KopabJieil Ha cBOOOIHOM sHEpruu Bakyyma. Tak Kak
B ux ®enepaunn HaxoAATCs IUIA3MOUAHBIE IMBWIM3AIMM, @ HUMEHHO C IUIa3MOMIHBIMU
LIUBUWIN3ALUAMHI HY>KHO JOTOBAapUBAThCS, COCTABIIATH JOIOBOP, B KAKOM MECTE MPOCTPAHCTBA
HYXKHO CJIeaTh «IPOKOJD», YTOOBI 3TO HE MOBPEIMIIO ONMKalIIie TOPCUOHHBIE MUPBI.

To ecTp OHM C HUMM J10TOBapUBAIOTCSl — MOKA3BIBAIOT UM KAaKOE-TO KOHKPETHOE MECTO,
KOHKPETHYI0 KOH(QUTYPaLHIO «IIPOKOJIOB», CKOJBKO HHEPrHH MOKHO B35Th, Kako (HOpMbI
JIOJDKHBI  OBITH  «IIpOKOJIB». M Majo Toro, crenaB «IIpoKoJI», HEOOXOIUMO €ro cpasy
U30JIUPOBaTh, YTOOBI HE Pa3pylIUTh MaTepHalibHble OOBEKTHl B OJIMKANIINX OKPECTHOCTSX,
IOTOMY YTO BO3MOXKE€H OECKOHTPOJIBHBIN BBIXOJ] CBOOOAHOI 3HEPruM Bakyyma, a TaM O4YEHb
MHOT0 3HEpruu, 00Jblle, YeM BO Beell (husnueckoit Beenennoit (mokassiBaer). beCKOHTPOIbHBIHM
BBIXO/JI 3TOM SHEPIUU MOXKET NPUBECTH K 3P (HeKTy, 0JOOHOMY B3pBIBY CBEpXHOBOW 3BE3/IBI.

52:05 Paom TwuiiaH 0 co3iaHNK MHEPLUHH TPABUTOHAMHU.

Tarbsina: Paom TwuilaH, emeé BOT TakOM BOMPOC: YTO B BallleM TOHUMAHHWH, B IOHUMaHUU
Mex3Béznnoro Coro3a, ecTh UHEPIIMS, KaK Bbl €€ onpeaensere?

Hpuna (Paom Tuitan): BozneiicTBue TIpaBUTAIMOHHOTO MOJS BOKPYT (DU3HYECKOTO
00BeKTA.

TarbsiHa: BoT y Hac ecTh Takoil mpuHUMNn Maxa, 0JlHa U3 THUIOTE3, YTO UHEPIUS — ITO
IIPOCTO BO3JEHUCTBUE BCEX TEJ APYTUX Macc BO BeeneHHoi.

Hpuna: OH noka3pIBaeT, 4YTO BOKPYT TeNa €CTh 3T BOT IPABUTOHBI, KOTOPBIE B aTOME, 1
OHM MCIIyCKAalOT TpaBUTALMOHHOE Moje. To ecTb TIpaBUTOHBI BTOPOrO THIIA — KOTOpPBIE
MaKpOIrpaBUTALUH.

(Paom Twuitan) M1 BOT 3TM TpaBUTOHBI-2, OHM KaK pa3 OTBETCTBEHHBI 3a CO3/IaHUE
IPaBUTALMOHHBIX MOJIEH BOKPYT 0OBEKTOB — BOKPYT aTOMa, BOKPYT KaMHsI, BOKPYT TOpbl, BOKPYT
IUIAHETBI, BOKPYT 3BE3/bl U Tak jajuee. S yke pacckasplBall, YTO OHM TaM HAKJIAAbIBAKOTCSA APYT
Ha gApyra. M yem Oonblile TpaBUTAlMOHHOE TOJie, TeM OOJIbIIYI0 OHO MOJKET CO3/1aBaThb
WHEPLUIO.

Taresana: Ho nosydaercs, 4To 3TO ACUCTBUTENBHO PE3yJIbTaT B3aUMOJICHCTBUS CBOETO
IPABUTALMOHHOIO IIOJII C TPABUTALIMOHHBIM IIOJIEM, KOTOPOE€ CYMMAapHO CO3JaETCs BCEMU
Tenamu Bo BeeneHnHoit?

Hpuna (Paom Tuiian): [a, s mpuBeny npoctoil mpumep. Bor Bbl enere B MmamuHe, U
BIpPYT MallliHA TTOBOPAYMBAET, 1 BMECTO TOTO, YTOOBI MOBEPHYTHCS BMECTE C HEM, Ballle TeJo
«OKeJaeT» MpoJ0JDKaTh ABM)KEHHE B IIPEKHEM HampaBiieHHdu. OHO HauMHaeT OTKIOHAThCA. [lo
kakoi npuunHe? IloTOMy 4YTO 3TO K€ NPOHUCXOAWUT B TPABUTALMOHHOM MOJE, W KOIZAA BBI
JBUTAJINCh B OJHY CTOPOHY, BOKpPYI BaC CO3JaJach TIpaBUTALMOHHAs HEOJHOPOIHOCTD,
rpaBUTAllMOHHBIN KaHaj. [loTomMy uTO Balle Tejao Toke 00JIaJaeT rpaBUTAIME, OHO K€ COCTOUT
13 aTroMOB. TO €CTh I'paBUTALIMOHHOE IIOJIE BAILETO Teja BOLUIO B KOHTAaKT C IPABUTAL{UOHHBIM
MoJIeM TUTAHETHI M co3/1aj10 TaM cebe Takol kaHai. M 3TOT kaHai, OH MpoJoiKaeTcs BIepEN, Tak
KaK BbI IBUTAETECh CO CKOPOCTBIO, M YeM OOJIbILIE CKOPOCTh, TEM OOJIbIlIE MHEPIIHSL.

ITouemy? Tak Kak BBl JBUTA€TECh CO CKOPOCTHIO, TO Ballle T'PABUTALMOHHOE IOJE
HEMHOXXKO (TIOKa3bIBa€T) MPOXOIUT BIiepeau Bac. To ecTh OHO K€ M BIIEped, U MO BaMH, U HaJ
BAMM — TaKOW KOKOH, U OHO CO3Ja€T B IPAaBUTALIMOHHOM I10JI€ IJIAHETHl TAKOM KaHaj Balllero
JIBIDKEHUS, YTO BbI OyJeTe JBUTaThCS MpsAMO. A KOTJa Bbl MEHsAETEe HalpaBlieHHE, STOT KaHal,
KOTOPBIN YK€ CO3/aH, OH CUJIbHEE, YeM TOT, KOTOPBIA HYKHO CO3/1aTh, TaM OoJbiiie sHepruu. 1
OH HauMHAEeT Bac MPUTATHBATh 0OPaTHO U 3aBOPAYNBATh.

(Mpuna) Hy xak Tebe Takoe?



Tarbsana: HeoOb1uHO, OueHb HEOOBIYHOE O0BsSICHEHHE, Aa. IHTepecHO moxyMaTh.

HNpuna (Paom Tuitan): TouHO Tak e, KOTrJa Bbl OCTaHABIUBAETECh OBICTPO, HAPUMED,
CO CKOPOCTBIO HECKOJIBKO JIECATKOB KUJIOMETPOB B 4ac, U OBICTPO cpa3y CTaHET HOJb, IPOCTO
3aCThIHETE HAa MECTE, TO BCE YAaCTH Balllero Tesa OyayT ABUraThCs BIEPE, IOTOMY YTO UX OyAeT
INPUTATUBATh TOT TPABUTALMOHHBIA KaHaJl, KOTOPBIM Bbl CO3JAJHM CBOMM TI'DAaBUTALlMOHHBIM
noJsieM. M yem Gosbliie CKOPOCTh, TEM CHIIbBHEE 3TOT KaHaJI. JTO JIEHCTBUE TPABUTOHOB.

Tarbsina: Bot kak! Oxa3pIBaeTcsl, HHEPLUMS CBsI3aHA C JIEHCTBUEM T'PaBUTOHOB. JTO Ja,
HEOOBITHO, HEOOBITYHOE OOBSICHEHHE.

Hpuna (Paom Twuitan): [ToToMy 4TO BBl BUANTE, KaKas CUIIbHAS TPABUTALIMSL.

Tarbsna: [[a. Ho Hamm y4€Hble CUMTAIOT, YTO TPABUTAIMOHHOE B3aUMOJEHCTBUE CaMOE
ciaboe, B CpaBHEHUH, CKaXKeM, C 3JIEKTPOMArHUTHBIM.

Hpuna (Paom Tuitan): Hy, BoT mocmoTpuTte: eciu Bbl eleTe OBICTPO, HapHUMEp, CO
ckopocthto 100 kuimoMmeTpoB B 4Yac, M BApPYr Koj€ca Ballled MallMHBI PE3KO IEPECTa0T
BpalllaThCs, U OHA cpasy ocTaHaBiuBaeTcs. YTo OyneT ¢ BaluM TesaoM?

Tarpsina: EMy He TO310pOBUTCA.

Hpuna (Paom Tuitan): To ecTh OHO JBUTAIOCh BMECTE€ C MAIIMHOW, U OHO OyjaeT
IPOJIOJIKATh JIBWKEHHE, TaK KaK MallMHy OCTAaHOBMJIM, M y He€ Ooublie Macca, 4yeM y Tefa, a 'y
Tesna MeHblie Macca. [IoaToMy oHO OyAeT UCHBIThIBAaTH OoJiblliee MPOTSXKEHUE 3TOro kaHana. U
OHO HAyHET JIBUTATHCS B MAIllMHE, €CIM HE MPUKPEIUICHO, K MPUMEpY, PeMHEM 0€30MacHOCTH.
Ecnu naxe yenoBek OyJeT XBaTaThCsl 3a KaKHe TO MPEIMEThI, €CJIM OH YCIEEeT CXBAaTUTbCS WIIH,
Hanpumep, Kak-To MOJICTABUTh PYKH MEXAY COOOM M YacTSAMU MAIIWHBI, CUJIa UHEPLIUH, TO €CTh
CHJIa TPaBUTOHOB, CHJIa 3TOT0 KOPPEKLUMOHHOIO KaHajla, CO3JaHHOTO €ro TeJIOM, OHa MOKET
OBITh TaKOW CHUJIBHOM, YTO OH IMOJIyYUT MEPETOMBI PYK U BCE PAaBHO BBUIETUT U3 MAIIMHBI BCIIE]
3a rPaBUTALMOHHBIM KaHAJIOM.

(Upuna) Yto ckaxenib?

Tarpsina: YuBuTenbpHO. Y HAc B IIKOJIE TIPOCTO y4yaT, Kak [ 'amwiei oOHapyXwiI, 4To y
TENa COXpAaHSETCsS, €CIM €ro He Tporarb, COCTOSHUE NPSIMOJIMHEWHOIO, pPaBHOMEPHOIO
nBrKeHHs. HUKTO HUUero He 3HaeT, HUKAKNX KaHaJOB U IPaBUTOHOB.

Hpuna: 5 rosopro, kak Tebe Takas ¢puznka?

Tarpana: OHO Tak, MOTOMY 4YTO TakK JOKHO ObITh. OueHb HEOOBIYHOE OOBICHEHHE,
CKaXxy, €CTh HaJl YEM I'0JIOBY I10JIOMATh.

Hpuna (Paom Tuifan): IloroMy dYTo TIpaBUTAllMOHHOE TII0JI€ HEOJHOPOJIHO, ThI
JIBUTACIIBCS, M TBOE TPaBUTALIMOHHOE MOJie MpoOuBaeT Tebe KaHal B 0OILIeM IrpaBUTAIIMOHHOM
noJie TuIaHeThl. Pa3 Thl OTKIIOHSENIBCS MIIM OCTAaHABIMBACIILCS — OH )K€ CO371aH yXke, KyJla e OH
JICHETCsl, U HauMHAaeT Te0s TSIHYTh, €CTECTBEHHO.

57:41 Benepa, YpaH u mJ1a3MoHu/bl IUIAHET.

TarbpsaHa: YV MeHs enié Koe-Kakve BONPOCH MO acTpoHOMuH. Bor B Hamrelr ConmHeyHOM
CHCTEME €CTh JIBE IUIaHETHl C HEOOBIYHBIM BpAIEHHEM — KaK €ro Ha3blBalOT, PETPOrpasHOe
BpalieHue BOKPYr cBoei ocu. OT1o Benepa m Ypan, npuuém Ypan BooOIe mpocTo HaOOK
NoBEPHYT U Ha 00Ky kpytutcs. Kakoe ects 00bsicHeHue? I, KOHEUHO, JOTrabIBalOCh, HO BCE-
TaKy MHTEPECHO ycablmath oT Paoma Tuitana.

Hpuna (Paom Tuitan): Ypan (mokaspiBaeT 3Ty IUIaHETYy) Tak ObLJI H3HAYaJIbHO
chopmupoBad. UYto kacaercs BeHepbl, OoHa u3MeHWIAa CBOE BpallEHHE, CBOIO CKOPOCTh H
NOTEpsIa CBOM CITyTHUK, KOTOPBIM cTail MepKkypueM, B pe3yabTaTe BOWHBI 12 ThIC. JI€T Ha3al.

Tarbsina: S tak u nymana. YTo MHTEpPECHO, s TOT K€ CaMblil BONPOC 3aaana Amrapy, u
OH TO e camoe ckasai. [Ipuuém g yauBuiiach, 4To YpaH, OKa3bIBaeTCs, C CaMOro Hayajla uMes
Takod BUJ. OH MHE TOX€E 3TO MOATBEpAWI. TaM Kakue-TO BHYTPEHHHE MPOLECCHI UIN, KAKHE —
HE 3HAI0.

Hpuna: [la, kcratu, Paom Tuifan TOBOPHUT, YTO mOcCie 3TOTO 3Pupa Thl MOXKEIIb cama
NPUTTIACUTh HA KOHTAKT — ThI K€ KOHTAKTEP (OH TOBOPUT, Thl XOPOLIMHA KOHTAKTED).

Tareana: Cnacubo.



Hpuna: 11 oH roBopuT, Tl MOXEIIb NPUIIACUTh HA KOHTAKT IVIABHOTO IUIa3MOMJA —
MaHy YpaHa, ¥ MOroBOpUTh. MOKET ObITh, BBl CMOTPENH, Y MEHS €CTh BHJIEO C IJIa3MOUAAMHU
BCEX IUIAHET?

Tarbsna: Jla, 1 Bugena.

Hpuna: Ono HazbiBaeTcs «llnaneTapHble cO3HaHMSD, TO €CTh TaM IutasMon] Mepkypus,
wiasMou]; BeHepsl U MaHy OCTajbHBIX IUIAHET BCE OTBEYAIM, KaK OHU BIMSIOT Ha 3eMIIIO U
mroied. Y HUX K€ TOXe €CTh d(HUpHBIE TOJsI, U OHU BIUSIOT Ha d(UPHBIE OIS 3eMIIM U 3eMHBIX
SHEpPrui, B TOM 4Hcie Ha Hoocdepy Hamield ruiaHeTsl. IMEHHO Ha 3TOM OCHOBAaHbI, HaIllpUMep,
aCTPOJIOTMYECKHE IPOTHO3HI.

Tarbana: ®anractuka! [loroBoputs ¢ Ypanom — 310 BooOI1e u3 061actu haHTaCTUKH!

59:49 Ilosic Koiinepa, mosic acrepou10B u o61ako Qopra.

Taresina: Y mens emé ectb Bompockl. Uto Takoe mosic Koiimepa u o6mnako Oopta?
Boo0Ome, oka3siBaeTcs, B Hamieir Hayke o0yiako OopTa — 3TO BCEro JIMIIb TUTOoTe3a. S, 4ecTHO
roBOps, JyMaiaa, 4ToO 3TO YCTAHOBJEHHbIH (akT, Tam Benb TO MecTo COJIHEYHON CHUCTEMBI,
oTkyna Oepyrcs Bce Hamu KoMmeTel. Ho, mo kpaiiHeit wmepe, mnosic Koiinmepa TouHO
3aperucTpupoBaH. Bot xotenock Obl y3HaTh MHeHHEe Mex3Bé3nHoro Coro3a, kak oOpa3oBaics
nosic Koitniepa, ecThb 11 31€Ch CXOJICTBO C aCTEPOUIHBIM MOSICOM?

Hpuna (Paom Twuitan): A 3T0 KaKk pa3 OCTaTKH BOT 3TOTO MbLJIEBOro objaka U 00BHEKTOB,
B HEM COPMUPOBAHHBIX, U3 KOTOPOTO OBLIN CO3J1aHbl, «CIETIEHBD) BalllH IJIAHETHI.

Tarpsana: Torga 310 cOBIAJaeT ¢ MHEHUEM Hallled HAyKH, IIOTOMY 4TO s JAyMaja, 4To,
MOET OBITh, TAM TOXE KOT/1a-TO ObLTa e1é KaKas-To IUIaHeTa, TOTOM pa3pyIlIeHHas.

Hpuna (Paom Tuitan): Her, B CosiHeUHON cucTEME, UTO YCTAHOBIIEHO IIPEICTAaBUTEISIMU
MexsBéznnoro Coro3a, Obula pa3pylleHa TOJBKO Ta IUIAHETa, OCTAaTKU KOTOPOW HaxOJsATCs
Mexny Mapcom u FOnurepom. 910 TO, uTO BbI HazbiBaeTe ParToHOM. Takoli mosic acTepouos,
oH BHyTpu COJHEYHOM cHUCTEeMBbl HAaXOJUTCS Kak Obl B HECBOMCTBEHHOM MecTe. Tam Obuia
IUIaHeTa, U OHa Obla pa30uTa, pa3ieresach Ha OCKOJIKH, M JIOJTO€ BpeMs MOXKHO ObLIO, J1a U
cefyac emé ciaydaercs HauTH CPeAM ITUX OCKOJIKOB T€ MPEAMETHI, B TOM YUCIIE METAJUINYECKHE
U COCTOSIIIIME M3 pa3HBIX BEIECTB, OCTaBIIMecs ¢ 0a3, KOTOpble ObUTH Ha 3TOi Iutanete. Korma
Bbl OyzieTe UCCIIeZIOBaTh acTEPOUIbl M BBICAXKMBATHCS HA HUX HA IOSICE aCTEPOUIOB, BBl TaM
BIIOJTHE MOXKETE HAWTH 3TH apTe(akTbl, MPUHAICKAINE UHOIJIAHETHBIM IUBHIN3AUsIM. OHU
yxke 12-TpicaueneTHel AaBHOCTH, UX TaM CHCTEMAaTHYECKH TaK HUKTO W He coOupain. Yro-to
coOpaiu, HO, XOUy CKa3aTh, YTO MHOT'OE OCTAJIOCh.

TaTssina: 5 gymaro, u ceifuac y HaC MHOTO Yero HaXxoJsT, HO YMaJI4HUBalOT 00 3TOM.

Hpuna (Paom Tuitan): BeiBaloT Takue acTepou]ibl KpPYIHbIE, B HUX €CThb BBIEMKH,
MIOXO0XKHUE HA Meniepbl — KaK TPEIMHBl BHYTPH ITHUX acTEpOnMJoB. Tak 4TO, KOrja KTO-TO
BBICAJIUTCS HA acTepouja U OyJeT ero HCCIeAOoBaTh, U 3alie3eT B TaKyl TPELIUHY, MYCTh HE
YIUBISAETCS, €COM HaWAET TaM KakoW-mubo Tpym, KOTOPHIM MPEKpPacHO COXPAHWJICS MpHU
OTPHLIATENIBHBIX TeMIlepaTypax 3a 12 Teicsd JeT. DTO MOXKeT OBITh AaKe HE 3eMJISIHUH, a
MIPEICTABUTEND COBEPIIEHHO JIPYTrOM PACHI.

Tarbsina: A uro Takoe oOnako Oopra? B oTnMuMe OT MOSACOB, KOTOpHIE JIeXaT B
IUIOCKOCTH 3KJIMITHKH, IO KpailHEN Mepe, Hallla HayKa Kak TUIOTe3y MPEJCTaBIsAET €ro TAKUM
cepuyeckuM oOpa3oBaHUEM BO BHEIIHHUX Kpasix COTHEYHOH CUCTEMBI.

HNpuna (Paom Tuifan): D10 TOXe OCTATKM BOT 3TOTrO MBUIEBOTO O0JaKa, OHO Kak Obl
okpy>kaeT CoJHIle, U BBl MOXKETE YBUJETh MOA0OHbIE 00J1aka BOKPYT MHOTUX 3BE371. HekoTopbie
Ballll MPUOOPHI, KOT/1a BUJAT 3TH MbUIEBbIE 00JaKa, TaKue Kak Obl acTepOU/Ibl, KAMHH, METEOPHI,
KOMETBHI BO3JIE HEKOTOPBIX 3BE3J], OHM YCTAaHABIMBAIOT, YTO TaM €CTh HEKUE IUIAHETApPHBIC
«TYMaHHOCTW», W Ha 3TOM OCHOBAHMM MOTYT J€JaTh BBIBOJ, 4YTO TaM IUIAHEThl He
chopmupoBanbl. Ho 310 He Tak. brmmke k 3Be3ne MOryT ObITh M IUIAHETHl, B TOM YHCIIE
HaceJICHHBIE.

1:03:19 «/IBoiinuk» CoJiHua u AeBsiTas mianera CoJIHEYHOM CHCTEMBbI.



Tarbsina: Emé Bompoc no Hamelr ConHeuHoil cucteme. EcTh rumoresa, 4ro Haie
ConHile MMeeT HEKOro JBOMHMKa, KOTOpBIA MpocTo Mbl He Habmtomaem. Ckopee BcCero, 3To
KaKOW-TO KpacHBIH MU KOPHUYHEBBINM «KaplUK». DTOT JBOMHHK SIKOOBI JBUXKETCS MO HEKOM
BBITSIHYTOW WJIM SJUTMOTHYECKON OpOMTEe M MHOTAA 3aX0AUT B oOnako OopTta, YTO-TO CABUTAET
Tam, U 00pa3ytoTcs KOMeThl. IMEHHO OH MPUBOJAUT K PETYJSIPHBIM MacCOBBIM BBIMUPAHHUSAM Ha
3emiie, ¢ PEryasIpHOCThIO MPUMEPHO 26—27 MUIIITMOHOB JIET. DTO KaK oJHa W3 rumore3. Hy u
BOOOIIIE TOBOPST MPOCTO, YTO OJUHOYHAS 3B€3]1a — ATO OOJIBIIAsk PEIKOCTh, M 3BE3/IbI Yallle BCETo
JBOIHBIE, a TO U TPOHHBIE, TO3TOMY BIIOJIHE BO3MOKHO, 4TO U Haie CoHIe.

Hpuna (Paom Tuiian): OnuHOYHBIE 3B€31bI — 3TO HE PEAKOCTh, MHOTO UX. COJHIE Kak
pa3 oAMHOYHAas 3BE3/1a.

TarbsHa: Ho nianeTsl emé kakue-to 3a [ImyToHOM ecThb, 0 KpailHel Mepe, OJIHA, a TO U
nBe, na?

Hpuna (Paom Tuiian): OnHa ecTb.

Tarpana: OgHa TOJIBKO?

Hpuna: /la, Ho oHa Bpamaercss BOKpyr CoslHIIa HE B IUIOCKOCTH 3KJIMINTUKUA. JTO HAJO
CMOTpETD, IIe OHAa celyac HaXOAUTCS, IOTOMY YTO Y HEe€ OUeHb BBITSAHYTasi OpOUTa, U OHA UMEET
TEMHBII 1[BET MoBepXHOCTHU. Jleso B ToM, yTo KMpXUTOH MeHs TyAa BO3MI (pU3MUYECKH, U KOTJa
MBI Ha He€ BBICAKMBAJINCh, OHA MHE BOOOIIE MOKa3ajach TaKoil, BOT Kak OyJITO BhICAaWICs Ha
KYCOK yTJIS.

TarbsiHa: O10 ¢ yeM cBsizaHo? OHa Toxe, kKak W [lmyToH, YacTe Apyroi 3BE3MHOM
CUCTEMBI, 3axBaueHHas korga-to CosnHuem?

Hpuna (Paom Twuiian): Jla. MoXHO cKa3aTh, 9TO 3TO Kak U XHUPOH (ITOKA3BIBAET), KaK 1
[TnyroH. XupoH U BOT 3Ta IUIaHETa — OHU OBLIM YacThIO €MHON CUCTEMBI.

TaTbsina: A Ha Hell ObuTa KOT1a-TO KU3HB, Kak Ha [limyTone?

Hpuna (Paom Twuiian): Her, 310 Ha Ilnyrone Obuta, a Ha Hel He oOHapykeHa. Tam
aTMoc(epa Takas o CBOMM XapaKTepHCcTUKaM Obula, Kak Ha JIyHe, Tonbko Oosee minotHas. U no
pasmepy kak JlyHa, pa3zBe uyTh moOoibine. Hy’HO CMOTpeTh B CIIpaBOYHHKAX, s 0000 €€ He
HA3y4dal, TOTOMY 4YTO 1 Ha He€ HUKOT/Ia HE JIETAJI, HO BUJIEI €€ OMMUCaHUE.

1:05:47 Paom Tuiian o ¢popMUPOBAHMH XUMHUYECKHUX 3JI€MEHTOB, IIaHeThbl. « KBaHT
3BE3IHOM JHEPTHID).

Tarpana: Em€ BOT ThI Tam 3aTpoHyn BOmpoc 0Opa3oBaHMs IUIAHET W3 TBUIEBBIX
oOnakoB. B Hareil Hayke cuyuTaeTcs, 4To I TOTO YTOOBI 00pa30BAIKCH IUIAHETHI BPOJIE HAIICH
3emiti, TO €CTh C OoJyiee THKETBIMHU dJIEMEHTAMU, HEOOXOJAMMO, YTOOBI MEPBOHAYAIBHO 3/ECh
OBLT B3pBIB CBEPXHOBOM 3BE3/bI, B HeIpax KOTOPOH, COOCTBEHHO TOBOps, U 0OOpa3yroTCs
AJIEMEHTHI TsDKENee kelie3a. B Baiieill Hayke ecTh MoXoxas TEOpHsi, WU Yy Bac CUUTAETCS, YTO
oOpa3oBaHHe IUIAHETHl BPOJE HAIIEH MOXKET MPOUCXOAUTh W3 OPUTHHAIBHBIX, CKaXEeM Tak,
NbUIEBBIX 001akoB? WMnm Ke 3TO HOEWCTBUTENLHO 00J1aKa, OCTaBIIHECS OT KaKHX-TO
MEepPBOHAYAIIbHBIX B3PHIBOB JAPYTUX 3BE3?

HNpuna (Paom Tuitan): Jleno B Tom, 4To, 10 Hallel Teopuu, s 00pa30BaHUs JIEMEHTOB
TsDKENlee Kele3a He 00s3aTeNbHO TaKylo OOIBIIYI0 MacCcy HMMETh Be3le, 4ToObl 00pa3oBaTh
CBEPXHOBYIO, M HE 00s13aTEIILHO ATOM 3B€3/I6 MIMEHHO BOT TaK PACIIUPATHCSA, C TAKOW CKOPOCTHIO,
KakK 3TO ObIBaeT MpPU CBEPXHOBBIX. /(€710 B TOM, YTO BBl MOXETe HaOIIOJaTh HA MIPUMEpPax CBOEH
3BE3/IbI, UYTO MHOT/Ia Y He€ OBIBAIOT TaKWE BCTBIIIKU. J[JI1 3TOTO HY’)KHO CMOTPETh B TEJIECKOM CO
CHEeNHaNbHBIM (UIBTPOM, YTOOBI HE OBLIO 3aCBETKH, & ObLIO BUTHO, YTO MPOUCXOAMUT HA CaMOM
3Be3ie. ECTh Takue crienuaabHble COTHEYHBIC (DUITBTPHI.

W Ttam MOXHO YBUIETH, UTO B MOMEHT BCHBIIIKHA OT CONHIIA OTAENAETCS TaKOH Kak Obl
Kycodek 1u1a3Mbl. OH MOX0K Ha MPOTYOEepaHell, HO B OTJIMYKE OT HETO (MTOKAa3bIBAET) OTPHIBACTCS
oT noBepxHocTH COINIHIIA ¥ YXOAUT B KOCMOC. JTO TO, YTO MOPOXKAAET Yy BaC MarHUTHBIE OypH.
Tak BOT, B 3TOM KyCOUYKE €CTh ONpPEIAEIEHHBIE BENIECTBA, U €CIIA 3Ta 3B€3/1a JOCTATOYHO CTapas,
TO €CTh y He€ yxe (OPMHUPYIOTCS DIEMEHTHI TsDKEIee kKelle3a, TO MPU TaKUX BCIBIIIKAX OHU
TOXXE OYIyT BBIKMHYTHI B KOCMHUYECKOE MPOCTPAHCTBO TaK JAJIEKO, YTO HE yMaayT OOpaTHO, a



OyayT BpalaThCsi BOKPYT He€, coOUpasch B MbLIb.

Tarbsina: Ilomywyaercs, 4YTo B NEpPBOHAYAJILHOM CO3JaHUM Hamed QuU3nYecKo
Bcenennoit Mornu o0pa3oBBIBATHCS yXKe IUIAHETHI HAmojoOue Hamled W3 caMbIX IepBBIX
001akoB?

Hpuna (Paom Tuitan): CHavana Hy>kKHO ObUTO cO34aTh MaTepHall JJIs 3TUX 00JaKoB. Y
IUIa3MOUJI0B NIEPBOHAYANIEHO HET IPYrMX aTOMOB, KpoMe Bojopoja. Jlaxe renuit oHu coOuparoT
HE CaMHU, a C IIOMOLIBIO 3BE3], a YK€ ITIOTOM M3 Tellus BCE OCTaIbHOE.

Tarpsana: MHTEpecHO, 3TO OTIMYAETCS HEMHOIO OT HAIIEro IpejacTaBlieHHs. B Hamei
HayKe TeJIMM NPUCYTCTBYET IIEPBOHAYAIBLHO BMECTE C BOAOPOJOM, HO B TOpa3f0 MEHBIIEM
KOJIMYECTBE.

Hpuna (Paom Tuiian): A oTKyaa, mo-Bamemy, oH Oepércs?

TaTbsina: 5 He OYeHb MOHMMAIO, KaK BCE ATO Hallla HayKa OObSICHSIET.

Hpuna (Paom Tuifan): B aromax ecTh cnenuanbHBI KBaHT, KOTOPHIH Ha3bIBAETCH... Y
BAC HET CHEIHUAJIBHOIO Ha3BaHMs, HA30BEM €r0 «KBAHT 3BE3QHOM SHEPrUM». IJTO Ta, YTO BBI
Ha3bIBAETE «TEPMOSAICPHBIN». VIMEHHO OH «CleIuiseT» aTOMbl BOAOpPOJA, a MOTOM U Ooiee
TSKENBIX AJIEMEHTOB. VIMEHHO 3TOT KBAHT IO3BOJIIET MHMKPOTPABUTALMM YETBIPEX ATOMOB
BOZIOPOJA COCIUHATHCS U MPEBpallaTh UX B OAUH aTOM, B JAHHOM ciy4ae renus. M3-3a storo
SHEPIMM MEPBBIX ISATH BHUJOB — CBET, TEIUIO, PAJMOBOJIHBI, KOTOPBIE HAaXOIATCS BO BHEIIHEHN
000JI0YKe 3TUX ATOMOB, UHTEHCUBHO BBIKH/IBIBAIOTCS U3 HUX, TO €CTh UAET U3IyUYECHHUE.

[TosTOMy conHIE TpeeT, MO3TOMY BBl BHAMTE CBET, a TAKXKE PA3JIMYHBIE DHEPTUH,
KOTOpbIE HAa3bIBACTE «YyIbTPAPHOIECTOBBIMU». Il HAC 3TO TOXKE BUJ CBETOBOM SHEPTHH, TOIBKO
Oosee BBICOKMX BHOpamuii. A yke TO, YTO Bbl Ha3bIBA€TE€ «PEHTTEHOBCKUM H3IIyUEHUEM» U
«raMMa-u3JIy4eHUEM» — 3TO YaCTUYHO TEPMOSAEPHAs SHEPIUsl, YACTUYHO PaJUOAKTUBHOCTL. TO
€CTb ATO TO, YTO HAXOJAUTCS HA BTOPOM YPOBHE aTOMOB. BC€ 3TO BMECTE M31ydyaeTcs.

[TocTeneHHo 3Be3/1a MOJHOCTBIO UCUEPIIBIBAET CBOM 3aIIAChl DTUX DHEPIUMl B aTOMax, BCE
SHEPruu B HEW KOHYAIOTCSA, U OHA HE MOXKET 00pa30oBbIBATh HOBBIE 3JEMEHTHI. B3pbIB 3a
B3PBIBOM — B HEW OCTa€TCs MEHBIIE JTUX BELIECTB, IOCTEIIEHHO BCE 3aKaHYMBAETCA TEM
(3aBHCHT OT €€ Macchl), 4TO OyAeT MO0 (MOKa3bIBAET) CXKATOE, TEMHOE TEJ0, TUTIA HEUTPOHHOU
3Be3/bl, a €caM 3TO Obla Oousblias 3Be37a, TO 00pa3yeTcs IpaBUTAIIMOHHBIN IAp, KOTOPBIN
(aKkTUYECKH COCTOMT TOJBKO W3 OJHMX TIPAaBUTOHOB. DTO TO, YTO Bbl Ha3blBaeTe «4YEPHOM
JBIPOI», @ MBI TOBOPUM «T'PaBUTALIMOHHAS 3BE311a».

Kcraru, ouenb nHTEpECHBI 00BEKT, KOTOPBINA MIIA3MOUABI UCIIOIB3YIOT JUISl TOTO, YTOOBI
U3 IPaBUTOHOB OOPa30BBIBATH HOBBIE aTOMBI. Bellb IpaBUTOHBI MPOCTO TaK HE MCYE3alOT, OHU
TaM COXPAaHSAIOTCS, NEPEMEIIAOTCSA, caMa 3Ta 4Y€pHas Jplpa TOXKE IEepeMelaercsi, u ¢ eé
MOMOIIBIO (POPMHUPYIOTCSI HOBBIE aTOMBI, TO €CTh yXK€ ONATh UX COOMPAIOT JIsi HOBOM 3BE3/IbI.

Tarbsna: Paom Tuifan, a MoxxeT u€pHas JibIpa, B IPUHIIMIIE, 32 OYEHb U OYEHb OOJIBIIOE
BpEMS «UCTAPATHCS»?

HNpuna (Paom Tuiian): Her, ona He wucmaputcs, mpocto K €€ TIpaBUTOHAM — 3TO
JUIMTENIBHBIA TPOLECC — IUIa3MOMABI HAYHYT MPUCOEHUHATH JPYTrHe KBAHTBI, U OTO B KOHLE
KOHIIOB pachopmupyercs, pa3oObETCS Ha Oosee Menkue (PparMeHThbl, KaXIbli M3 KOTOPBIX
CTaHET LIEHTPOM (pOPMUPOBAHUS HOBOU 3BE3/IBI.

TarbsiHa: BOoT Kak OHO TPOUCXOJIUT.

1:11:34 baaroagapHocTu.

Tarbsana: bnarogapio, oueHb MHTEPECHO, OYeHb MHOTO HOBoro! Haneroch, HE TOJIBKO
nst meHsi. Criacu6o, Mpuna, cmiacu6o, Paom Tuitan!

Hpuna: Jla, 6narogapro. O roBopurt: «bnaronapro, TaTesiHa, 32 UHTEPECHBIE BOIPOCHI.
braronapro, puHa, 3a nepenady orseroB. biiaronapro yuacTHUKOB 1 3putenen «Kaccuonem» 3a
BHMMaHMe K Hamemy Mex3Bé3nnomy Coro3y u k [Ipoekry «Kaccuones»».

Tatesina, s Toxke TeOs Onarojapro, BOIPOCHI OuYeHb WHTepecHbIe. bmaromapro Paoma
Tuitana 3a OTBETHI, MHE TOXKE€ OBLJIO MHTEPECHO MX yCIbImaTh. biaronapio cBoé Bricmiee S 3a
oMoIb B 3ToM KoHTakTe. Ilocruiato Bcem Caet cBoeit JIrooBu!



Jloporue 3puTeny, HaJaelCh, BaM OBUIO MHTEPECHO H3ydeHHe (U3NYECKOTO MHpa C
Paomom TuiiaHoM, y HUX TaM, Kak BUAUM, HEMHOTO OPYrHe IpeacTaBlIeHHs, yeM y Hac. Ho B
1r000M ciydae, HaJleloCh, BaM ObLIO HHTepecHO. J[o HOBBIX BeTped!

Tpanckpubatop — Apcenuit 30J10THUKOB,
Koppexrop — Onbra lllenenesa



