https://youtu.be/ WhBVOtWvyOMY

#584 Hayka. KBaHTOBbLIN MMp - CKOPOCTb KBaHTOB rpaBuTauuu. Bakyym-
acup: B 4éM oTNNUMA? TOPCUOHHbLbIE NONSA.

15 urona 2023 rona

YyacTHUKH:

HWpuna  IlogszopoBa -  KOHTAakT€p €  BHE3EMHBIMU  LUBWIM3ALMUAMHU, C
TOHKOMaTepHAIbHBIMH [IMBUIIM3ALUAMHU U C [[yXOBHBIM MUPOM;

Maxkcum bpoHeBckuii — uHXeHep, PU3NK-TEOPETHK;

Paom Twuitan — mnpezacraBuTens IIaHeThl bypxana, cnequanucT MO SHEPreTHYECKUM
B3aUMOJICHCTBUSAM B OKpY’KaIOLIEeH cpejie MaTepuaibHOro u JlyXxoBHOro Mupa U npeodpaxeHuit
Pa3INYHBIX YHEPTUN.

00:00 HauyaJjo Bujaeo.

00:18 ®parMeHTHI U3 KOH(pepeHIUH.

Hpuna (Paom Tuitan): JlelicTBUTENBHO, (HU3NUECKUI BaKyyM IMpEIoiaraeT OTCYTCTBHE
KaKUX-TM00 (U3NYECKHX BEIIECTB, HO OH HE TMPEANoJaraeT OTCYTCTBUE KaKUX-IHOO
du3nueckux mnosuei.

Martepueil Ha3bpIBaeTCS COCTOSIHHE IPOCTPAHCTBA, B KOTOPOM TMOSIBISIOTCS OCOObIE
HHEPreTUYECKUE I0JIsL, KOTOPBIE MOT'YT B3aMMOJEHUCTBOBATH ¢ JlyXOM U JiejaTh €ro y4aCTHUKOM
BPEMEHHOTO [IUKJIA.

Ecnu MbI BO3pMEM ceifuac KOJIMYECTBO SHEPTHM, TO B 3(PUPHOM OKEaHe, OTACISIOIIEM
OJIMH KJIacTep OT APYyroro, GU3M4YecKuil oT BTOPOro kiactepa, conepxkurcs B 700 pa3 Gompiie
HHEPIUH, YeM BO BCEX KBaHTax (u3nueckoil BeeaeHHo BMecTe B3STO.

01:37 IlpeacraBiieHHe Y4aCTHUKOB KOH(epeHINH.

Maxkcum: 31paBCTBYITE, yBa)KaeMble 3pUTENIN U CIyIIAaTeIN HamMuX KaHaoB! CerogHs y
Hac odepenHas BCTpeda, Kak Obl s MPaBHIBHO CKasaj, ¢ BHE3eMHBIM (pu3ukoM. MOXXHO Tak
cKa3artb, 1a? Co CeHaIMCTOM IO YHEPTETHUYECKUM B3aUMOJECHCTBUSIM.

Hpuna: /{a, B oKpyKaroleu cpene.

Maxkcum: [la, Paom Tuitanom. I mbl Oymem mpoaoinkaTh OOCYKJIEHHE BCEICHCKOTO
TPOMYHOTO KOJIa, T€ BOIPOCHI, KOTOphIe cocTaBu [1aBen, 1 Mbl Aajbiie OyaeM MpoJoKaTh 3Ty
TEMY.

Hpuna: Jla, xoHpepeHINH, KOTOpble ObUIM MO 3TOM TeMme, yXK€ BBIIUIM, U JIIOJIU
3aMHTEPECOBAIIUCH, UM ITOHPABWIOCH, MHE YK€ J1aXKe€ TOBOPHIIH.

S Paom TuilaHy roBopuia, MHTEPECHBIE OT3bIBBI, MHTEPECHBIE OTKIMKH, MHTEPECHAS
TEeMa.

Maxkcum: To ects Paom Tuiian yxe OIIEHWI 3TO KaK-TO MO ATPEropUaIbHbIM SHEPTUIM?
Nnu kak?

Hpuna: 5 emy ropopuiia, 4to ynTajla KOMMEHTApUH, IEpeaaBajla EMy HEKOTOPBIE.

Maxkcum: Xopoo. [laBaiite cpa3zy NpucTynum, 4ToObl HE TEPSITh BpEMSI.

Hpuna: /{a, nasaii.

02:46 Paom Tuiian 06 onpeneneHun GpU3NYECKOro Bakyyma u 3¢upa B NOHUMAHUHU
Mexssézgnoro Corosa.

Maxkcum: Paom Tuilan, s mpocTo HaNOMHIO, B KOHIIE KOH(EpEeHUUU ObLI Ba’KHBIM
BOIIPOC, MBI €r0 CIofia MepeHecéM, YToObl OH ObUT B ATOH KOH(EpeHIMH, TOTOMY UYTO ceiddac
KOCHETCSI TeMa Kak pa3 3TOro Bompoca. Bompoc 3ByduT Tak: sIBIS€TCS JIM MaTepus BO
BCEJIGHCKOM TPOUYHOM Kojae Mex3BézaHoro Coro3a TeM, 4TO B MPEIbIIyHIMX KOH(EPEHIHSX,


https://youtu.be/WhBV0tWy0MY
https://www.youtube.com/hashtag/584

HACKOJIBKO I IOHUMAl0, cChlIatoTcst Ha Te0s1, Paom TwuifaH, BbI Ha3bIBaIK (PU3HUECKUA BaKyyM U
abcomroTHBIH BakyyM. YeM otiauuaercs ¢Gu3nyecKud BakyyM oOT 3dupa B NOHUMaHHUH
Mex3Bé3nnoro Coro3a? 31ech HaM HAJI0 C ONPEIEIICHUAMU ONPEACITUTHCS.

HNpuna (Paom Tuitan): ®usnyeckuii BakyyM — 3TO MPOCTPAHCTBO TaK HAa3bIBA€MOIO
TPEXMEPHOTO MHpPA, 3TO MPOCTPAHCTBO JUIsl TOTO, YTOOBI B HEM HAaXOIMJIOCH BEIIECTBO U TOJIE,
o0Opa3oBaHHbIE [€BATHIO (U3NYECKUMHU SHEPrUsIMH, O KOTOPBIX s roBopui. CrnenuanbHOe
IPOCTPAHCTBO, CO3aHHOE JUIS STHX AEBITH (PU3NYECKUX PHEPruil B (opMme BELIECTB U IOJIEH,
Ha3bIBAeTCs «(HU3NMUECKUN BaKyyM».

A apup — 3TO cobuparenbHOE 3eMHOE Ha3BaHWE PA3IMYHBIX TOHKOMATEpUaTbHBIX
SHepruil. Bel 3Haere, 4TO €CThb MaTepHalbHbIE SHEepruv, U B Mex3BésnHom Coro3e OHHU
paszzenstoTcs Ha (U3MYeCKUe WIM TUIOTHbIE, U TOHKHE WM, KaK Mbl Ha3bIBaeM, IUIa3MOMJIHBIE.
Jleno B ToM, 4TO caMM IJIa3MOUIHBIE MUPBI, KakK 5 y>K€ TOBOPHJI, HEOAHOPOAHBI. ECcTh Te BUJIBI
3¢upa, U3 KOTOPHIX COCTOAT caMH d(UpPHBIE MUPBI, OyJI€M TOBOPHUTH IMpPOIE, IPUPHBIE TUIAHETHI,
3¢upHBIE TOCTPOIKM, 3(UpHBIE CTPYKTYpbl JJs JKU3HM U MUTaHUS T11a3MounoB. Ecth
crielManbHble BUIBI 3pHpa, U3 KOTOPHIX COCTOAT Tejla 3TUX IUIa3MOMJIOB, U €CTh CIElUAIbHbIC
BUJIBI 2GUpPa, KOTOPBIE OTIEISIIOT WK PA3AESIOT Pa3InYHble MUPbI Pa3IMYHbBIX IJIOTHOCTEN WIIH
MUPBI OFHOHN M TOH k€ IUNIOTHOCTH Mexay coboil. To ecTh 3TO, Kak y Bac, TOPCHOHHBIE MOJI,
JIEITOHHBIE MOJIS.

05:20 IMoprauabl. IP¢eKT NOCMEPTHOr0 TYHHEJIS.

Maxkcum: HekoTopble KOHTAKTEPBI, S CIBIIIAI TAKOM TEPMHUH, TI€ - S HE IIOMHIO, IIO-
MoeMy, OT KoHTakTépoB I[lmaza, »Tu Oapbepbl WIM TrpaHMLbl 3(UPHBIE, KaK Thl CKasal,
HEKOTOpBIE HA3bIBAIOT MOYEMY-TO «KaueCTBEHHBIH Oapbep», BUIMMO, TAKOE TOXKE MOXKET ObITH
Ha3BaHHE?

Hpuna (Paom Twuitan): «KauectBeHHbli Gapbep». HTepecHOE CIOBO «KayeCTBEHHBIN.
3/1ech HY’KHO PacKpbITh TOT TEPMHUH, YTO OH O3HAYAET.

Maxkcum: TaM TepMmHH, 3HaeTe, 4YTO 3HA4YUT? 3HAYUT, MPOCTPAHCTBO C OIHUMH
CBOMCTBAMHM M Ka4eCTBAaMH OTJIEJSAET OT MPOCTPAHCTBA C IPYTUMH CBOWCTBAMH M KA4ECTBAMU.

Hpuna (Paom Tuitan): S Obl He ckazai, YTO OTHEINSET, IOTOMY YTO BCE MPOCTPAHCTBA
BJIO’KEHBI OJIHO B JIpyroe (Ioka3bpIBaeT KyOuK, a B HEM ellé KyOuKn).

Maxkcum: IlonsatHo. Ho, Tem He meHee, cmotpu, Paom TuitaH, mpocTpaHCTBa BIIOKEHBI,
HO TEM HE MEHEe CYIIECTBYIOT, MOJIy4aeTcs, 3TH OapbepHbIe 30HbI, IOTOMY YTO, KaK Mbl 3HAEM,
IUIa3MOMIHBIM [TUBWJIN3AIUSAM, YTOOBI IPOHUKHYTh B HAlll MaTE€pUAbHBIM MUp, HAJ0 MOPTAJIbI
CO3/71aBaTh, HACKOJBKO s [IOHUMALO, PABUIIBHO?

Hpuna (Paom Tuiian): Jla, nmubo uepe3 Actpain, nuOO MOPTal, KOTOPBIA HYXHO
CO3/71aBaTh, HO OH TOXE CO3JAaETcA B ACTpalie U BEAET HANPSAMYIO B TOT MUD JJIS ITyTELIECTBUS, B
KOTOPBIN OH CO3/1aH.

Maxkcum: U Taxoke nonydaercs, Mbl IPEOJI0JIEBaeM KaKHe-TO OapbepHbIe 30HBI, 51 IPOCTO
ceifuac Tebe OMUIY CUTYalMIO, KOTJa JIOAW B COCTOSIHUM KIMHUYECKOH CMEpTH BBIXOAAT M3
Tena, NePEeMEIAaTCs N0 HEKOEMY TYHHENI0, KakK 0 NOpTaly, FOBOPAT, U IOTOM BBIXOJIST B
KaKHe-TO JyXOBHBIE YPOBHH, a TIOTOM BO3BpAILAIOTCS 0OpaTHO B Teno. Sl Tak MOHMMAlo, 3TOT
TYHHEJIb — 3TO TOYKE€ KAKON-TO ONPENEIEHHBIN MOPTAJI, TOJBKO YK€ B J[yXOBHBIE MUpBI, KaK 5
IMOHUMaI0, J1a?

Hpuna (Paom Twuitan): Kak Ham wu3BecTHO, HEe Bce Jlylmin BUASAT 3TOT HOpTal, 3TOT
TyHHeNb. OH TOSABISAETCS B TOM Cllydae, €Clii Cco3HaHue Jlyllln BOCIPHHHMMAET ITyTEUIECTBHUE
(dbparmeHTapHO, €CIIM BIIEPEIN €CTh CBET, a 10 OOKaM TEMHOTA, M CO3/1aéTCsl TYHHEIbHOE 3pEHUE
(OH TOKa3bIBAeT), © OHO MOXET Jake 3aKkpyuuBarbcs. Ilouemy co3maérest adpdexr Tynnens?
IToToMy 4TO B3IJISIT IPUTATHBAET CBETAIIASCS TOUKA WIIM CBETALLEecs NMATHO. Y B CO3HaHUM, TO
€CTb B BOCHPUATUU JlyIIN BBICTPAUBAIOTCS KPYIJIBIE CTEHBI, XOTS 3TO IIPOCTO MPOCTPAHCTBO.

Makcum: A B 3TOT MOMEHT MOXHO KjaccuHIMpoBaTh, 4To [lymia BbllIa U3 Tena U
[EPEMECTUIIACH TI0 MOpTaly B JlyXOBHbIE MUPBI, OHA K€ JOJDKHA TOXE INPOUTH KakHUe-TO
MEpHOCTH, 11a?



Hpuna (Paom Tuiian): [la. Korga ona BeIXOAWUT U3 Tena, OHA MomanaeT B AcTpai, B
acTpaJIbHOE MTPOCTPAHCTBO PSIZIOM CO CBOMM TEJIOM.

Maxkcum: OK0103eMHOE acTpaJIbHOE MPOCTPAHCTBO, Aa?

Hpuna (Paom Tuitan): Yame Bcero aa, psSaoM cO CBOUM TEJIOM, TOTOMY 4TO (PU3NYECKOE
IIPOCTPAHCTBO IIPOHMU3BIBAET aCTPAJIBHOE MIPOCTPAHCTBO. M BOT B 3TO aCTpajIbHOE IIPOCTPAHCTBO,
HampuMep, B KOMHaTe, WIM TJe HaxoAuTcs Teno, nomagaer Jlyma. OObBIYHO BCTpeyaroT eé
AHren-xpaHuTelb U AHIENbI-NIPOBOJHUKH, W, €CIU OHA COTJIACUTCS C HUMM HITH, OHU €€
IIPOBOKAIOT B MHUpP HEBOIUIONIEHHBIX JlyxoB. HO mpoxox B MHp HEBOIUIOMEHHBIX JlyXOB
BBITJIATUT Kak, st Obl HE CKa3aJl MopTall (MOKa3bIBAET, KAaK MOCT), XOTS MOXHO IPEACTaBUTh U KaK
BOPOTa, ¥ KaK IMOPTAJ, HO Yalle BCEr0 BUJIAT, €CTh Takoe BbIpakeHHe «Pexa BpemeHm», kak
OyATO ThI peKy MEPEeXOAMIIb, IEPEMEIACIIBCS C OAHOTO Oepera Ha JIpyroil.

Maxkcum: Ilomydaercs, 4TOo BHJEHHE TYHHENS — 3TO WHAMBUAYAJIbHOE BOCHPHITHE
MocTa Kakux-To ym?

HNpuna (Paom Tuitan): TyHHenp MOTYT BHIETh Jaxke Mepel] caMbiM BBIXOJIOM U3 Telja,
HaxoIsiCch B HEM — TaKk BHUAAT acTpajbHbIi cBeT. TO €CTh TO MPOCTPAHCTBO, Kylda OHHU
NepeMenatTcs, MOTOMY YTO Tak MEpeKIIoYaeTcsl 3peHue (pu3nueckoe Ha 3peHHe acTpajibHOE.
Benp cHavana uenoBek Buaen (QHU3MUYECKUI CBET, a MOTOM M3-33, HANpUMEpP, THIIOKCHH OH
MOCTENIEHHO TepsieT PU3NUECKOe 3pEHUE, U Y Hero OUIYIIeHMs, Kak OyATO cTayio TeMHO. M B 3TOT
MOMEHT IOABJISIETCS CBET, OH BUJUT IISITHO CBETA, U B HEM JaKe, KaK B OKHE, MOT'YT CTOSITh €TI0
yILIEIINe POJCTBEHHUKHU, AHIebl U 3BaTh €r0 C COOOH.

[Touemy oH Tak BuanuT? IloTomMy 4TO y HETO 3peHME NEPEKITIOYAETCS HA aCTPaIbHBINA MUD,
U ATOT MUpP OH Ha4MHAeT BUJAETh sdpye, yeM (U3UUYECKUl, MOTOMY UTO (U3NYECKHUE IJlaza yKe
TEPSAIOT CIIOCOOHOCTH BUIETh.

10:50 O6mee kBanToBOE noJe. Ilpoucxoxkaenne aToMoB.

Maxkcum: Ilonsarao. Y Mens Ttorma Takoi Bompoc. Hamm ompenenenust «ddupHbie
30HBDY, «3(HUPHBIE MOJA», ITH d(PUPHBIE YHEPTUU — HTO TEPMHUH Halll, 3eMHOH, WIIK y Bac Ha
IInkpaHe TOXe TaKkue WM COBEPIIEHHO JIPYTHe TEPMUHBI?

Hpuna (Paom Tuitan): C1oBo «3eMHOE». Y HAC €CTh CBOM TEPMHUHBI, KOTOPHIE OTPAKAIOT
pa3Hble YPOBHHU INIOTHOCTH U pa3Hble BUJbI A3pUpPa, KOTOPBIE pPa3IeisOT 3TH YPOBHH TUIOTHOCTH
MEXTy COOOH.

Makcum: Torma Mbl ceilyac KOCHEMCA emi€ pa3 TOro, 4YTO Thl ONPEAENHI, Kak
¢usnueckuit BakyyMm. Jlemo B ToMm, uTo y Hac B usuke 10 1905 roga, moka He MOSBUIIACH TEOPUS
OWHIITEWHA, TEOpHUsi OTHOCHUTEIBHOCTH, y HAC CIIOBO <«OA(Hp» HUCHOIB30BAIOCH KaK pa3 B
OIIPENIEJICHUU HEKOETO MIPOCTPAHCTBA KaK HOCUTEINS BOIH. TO €CTh CyIIECTBYET HEKasi BOJIHOBAs
cpena, Kak CYUTANIN, U OHA IIEPEHOCUT BOJIHBI.

S TeGe Takyl aHaJOTHIO TNpHUBeRy: 3PUp — 3TO KaKk HEKUH OKeaH, MU Ha BOjE
pacupocTpaHsOTCs BONHBL. PU3MKM CUMTAIM, YTO €CJIM Yy HAC B IPOCTPAHCTBE HET HHUKAKOU
Cpenbl, TO IEKTPOMArHUTHBIE BOJIHBI HE MOTYT IepeaaBaThCsa. Ilouemy 3€KTpOMAarHUTHBIE
BOJIHBI [TEPEAAIOTCS B KOCMOCE, B BaKyyMe?

Hpuna (Paom Tuifan): [Touemy 351eKTpOMarHUTHBIE BOJIHBI IEPEAAIOTCs?

Maxkcum: JlomkeH OBITh JIM KaKOH-TO HOCUTENb JJs UX nepenadn? UMK rOBOPUIIH:
«Her HoOcHTEns BOJIH, 3HAYUT, U BOJHBI CaMU HE MOIYT IEPEMEIIATBCS IO IIyCTOMY
IIPOCTPAHCTBY».

Hpuna (Paom Tuiian): BooOuie cuntaeTcs, HACKOJIBKO S M3ydaj Bally HayKy, BOJIHBI
MIEPEMEIIAOTCS B TOM CpeJie, I/I€ OHU BO3HUKAIOT.

Maxkcum: [la. 5 ananoruto He 3pst npuBén. Eciu Mbl 6epéM Boay, TO BOJIHBI Ha BOZE, a7

HNpuna (Paom Tuitan): Ecnu Mbl roBOpHM, Hanpumep, 00 AJIEKTPOMArHUTHBIX BOJIHAX, O
CBETOBBIX BOJIHaX, TO BCE MPOCTPAHCTBO JOJDKHO OBITH 3allOJIHEHO MOJIEM, B KOTOPOM
BO3HMKAIOT BOJIHBI.

Maxkcum: [Tomyyaercs, ecTb HEKOe 10JIEBOE 0Opa30BaHKE B IPOCTPAHCTBE, IO KOTOPOMY
MIEPEMEIIAOTCS ITU BOJIHBI: AJIEKTPOMATHUTHBIE U CBETOBBIE, J1a?



Hpuna (Paom Tuitan): JlelicTBUTENBHO, (HU3NUECKUI BaKyyM MpPEAIonaraeT OTCYTCTBHE
KaKUX-TM00 (U3NYECKHX BELIECTB, HO OH HE TMPEANoJaraeT OTCYTCTBUE KaKUX-IHOO
¢u3nueckux mnosuei, B HEM MOTYT ObITh pa3IUYHbIe (PU3HMUECKUE KBAHTOBBIE TTOJIA...

Maxkcum: { ceifyac emé pa3 moguepKHy IS HAIIMX 3pUTENICH, 9YTOOBI TOHATHO ObUTO. B
IIPOCTPAHCTBE Y HAC BEILECTBA HET, HU aTOMOB, HU YaCTULl, HO €CTb HEKHE KBAaHTOBBIE I10JIA, 110
KOTOPBIM 3TH BOJIHBI IEPEMEIIAFOTCSI.

Hpuna (Paom Tuitan): 910 Te KBaHTOBBIE OJIS, U3 KOTOPBIX COOMPAIOTCS B AajbHEUIIEM
aToMbl. MBI MX Ha3bIBAEM «Cpefa Il aTOMHOTO POCTay.

Maxkcum: Ilondarao. 1 nmosTomy y Hac €cTb Takue HKCIIEPUMEHTHI, KOTJa B BAKyyMe Kak
Obl U3 MyCTOTHI 0O0pa3yrOTCs HEKHUE YacCTUIbl, W Y4YEHBbIE HE MOTYT IMOHSTh, OTKyJa OHH
oOpa3zoBanuck. B utore u3 3TuX 3HEPTrUil MOITydaeTCs.

Hpuna (Paom Tuitan): 13 cpenpl atoMHOro pocra. YToObI cOOpaTh MOJHOLIEHHBIH aToM,
HY’KHO COCJAVMHUTH MHOI'O KBAHTOB B OIIPEICIIEHHOMN MTOCIIEI0BATEIbHOCTH.

Maxkcum: Cmotpu, Paom Twuiian, 3Ta cpena, moxydyaercs, 3arnoiaHsIeT BClo Beenennyro u
ABJISIETCSI HOCUTEJIEM PA3HOTO POJA DJIEKTPOMArHUTHBIX BOJH, U B TOM 4YMCJIE CBETOBBIX U TaK
nmanee, Tak?

Hpuna (Paom Tuitan): 3anonuser ¢usnueckyro Beenennyro. duzndeckoe mpocTpaHCTBO
MPAKTHYECKU BCE 3aloHEHO (U3UYECKUMHU MOJISMH, BKIIOYAs MEX3BE3THOE IMPOCTPAHCTBO,
MEXTAJIAKTUYECKOE  MPOCTPAHCTBO, IOTOMY 4YTO MEX3BE3NHOE M MEKIAIAKTUYECKOE
IIPOCTPAHCTBO SABJIAKOTCSA CPEAOW, TA€ MAODKHBI TapMOHMYHO IIyTEIIECTBOBaTb, TO €CTh
BpalaThCsl U MOBOPAYMBATHCS BOKPYT APYT Apyra TalaKTUKU U BHYTPUTAIAKTUYECKHE OOBEKTHI.
N Bc€ 3TO HEBO3MOXKHO 0Oe3 (M3MYECKUX IOJIeH, KOTOpble KakK Obl MOJAEPKHUBAIOT 3TH
CKOIUJICHUSI aTOMOB (IIOKa3bIBACT MENKYIO CETKYy, Ha HEil JexarT IIapukd, U 3Ta CeTKa HX
MO/I/ICPKUBAET).

Jlaxxe aTOMBI OKPY>KE€HBI OIPEAEIEHHBIMU MOJIIMU, HAIIPUMEDP, TPABUTALIMOHHBIM I1OJIEM.
I'paBUTaIMOHHOE TIOJIE — 3TO TOKE€ KBAHTOBOE IIOJIE€, BEIb y HAC €CTh KBAHT I'PaBUTALUU.
I'paBUTaLIMOHHOE IOJIE — 3TO TOKE KBAHTOBOE II0JIE, B KOTOPOM BO3MOKHO BO3HHUKHOBEHHE
BOJIH U JIBIJKEHUE BOJIH APYTUX (PU3NUECKHUX MOJIEH.

Maxkcum: UHTepecHo. [loayyaercs, 4To MBI ©MeeM BO BeeneHHO MHOTOKOMITOHEHTHYIO
MOJIEBYIO CTPYKTYPY M3 pa3HbIX (PU3NMUECKUX TOJEH, HE U3 OHOTO?

Hpuna (Paom Twuifan): [IpenctaBb onH aTOM B BUJIE TOUKU. A U3Ty4YEeHUE OT HEro Oyaer
pacrpoCTpaHAThCS, €CJIM Mbl BO3BMEM aTOM BOJOPOJA, HA PACCTOSAHUE MPUMEPHO B 125 pa3
Oosnble, yeM caM atoM. M ecnu Mbl BO3bMEM aToM ¢ OoJIbIIel aTOMHOM Maccoil, TO KBaHTOBOE
U3JIy4EHHE aToOMa, TO €CThb CO3/IaHHE €ro KBaHTaMHU IIOJIEH, pacTET, MOKHO CKa3aTb, MPSMO
IIPONOPILMOHATIBHO C NEPUOANYHOCTBIO B 165 pOIIEHTOB.

Maxcum: Toraa s npaBWIBHO MOHUMALO, YTO MOITy4YaeTcs... CMOTPH, 5 TAKyI0 aHAIOTHIO
IpUBENY: NPEACTaBb, 4YTO sI HaX0Xychb psaoM ¢ ConHueM B Hamed COJHEYHON cHCTEME U
nepesar Kakylo-To MH(OpMalKIo, TO, YTO Yy HAC SBJSETCS PaJAMOCBS3bI0 Uepe3 pajHOBOJIHBI,
nonyctuM, Ha yactote 800 merarepn. M mHa Mapce ects Takoit e npuéMHuk Ha 800 merarepi,
TO €CTh UAET AJNEKTpOMarHuTHoIA curHai Ha 800 merarepu u uaeT Takxke, COTHIE UCITYCKAET,
Kak Mbl 3HaeM, (DOTOHBI, TO €CTh CBETOBBIC KBAaHTHI. [loiyyaeTcs, 3J€KTPOMAarHUTHBIA CHUTHANT
MOIYTEIIECTBYET B MPOCTPAHCTBE, UCHOJb3Ysl OJHO TOJe, a (POTOH HCIONb3YEeT COBEPIIEHHO
Jpyroe 1oJe, s MpaBWIbHO NoHMMaro? OHU pa3HbIe MO UCTIONB3YIOT ISl IEPEMEILIEHUS ?

Hpuna (Paom Tuiian): Eciu mbl Oepém ConHeuHyl0 cUCTEMY, TO B JIIOOOM ciyyae,
paluOCUTHAIBI MMyTEHIECTBYIOT MO 00IIEMY IO0JIF0, CO31aHHOMY BCEMH KBaHTaMM, KOTOpPBIE €CTh
B 3T0M cucteme. [IpocTo 3T KBaHTOBBIE NOJI HAKJIAABIBAKOTCS APYT Ha APYra U CO3AAKT TaKyHO
cpeny, B KOTOPOW MOTYT IOSIBIATHCA U PaCIPOCTPAHATHCA BOJIHBI, KOTOPBIE SIBIISIOTCS YaCTHBIM
BHUJOM KaKOU-TO OJTHOI KBAaHTOBOU BOJIHEI.

Maxcum: To ecTb MOKHO Ha3BaTh 3Ty CpeAy OOLIMM KBAHTOBBIM I10JIEM, OHO CIIOMCTOE,
COCTOSIIEE U3 PAa3HBIX BUJOB KBAHTOBBIX MOJIEH?

Hpuna (Paom Twuitan): MoxHO Ha3BaTh OOIIMM KBAHTOBBIM IIOJIEM, MPOCTO MBI
pasznuyaeMm, Kak s y’Ke CKazall, IeBSITh KBAHTOB, [IOTOMY YTO Mbl I'PaBUTOHBI CUATAEM HE OJHUM



KBAaHTOM, a pPa3HbIMHM BMJIAMH, XOTA M INOXOKMMHU JpYyr Ha JApyra JiBa KBaHTA, KOTOPBIE BbI
Ha3bIBa€Te IPABUTOHAMHU, a MbI MX Ha3bIBA€M Pa3HBIMH CIIOBaMH, OHH IMOXO0XH JIPYT Ha Ipyra, HO
pa3InyalTCs IO CBOMM CBOMCTBaM M IO CIOCOOHOCTH CO3[aBaTh KBAaHTOBOE TIOJIE, €ro
HACBIIIEHHOCTD, INIOTHOCTh U PA3HOE PAaCCTOSTHUE.

Maxkcum: Xopomo. Y MeHS TOTJa TaKod BOIMPOC: KakoBa MPUPOJA ITOro OOIIero
KBAHTOBOTO TIOJISl WJIM HACJIOEHUs noJiel? DTu ollire U3JIydeHus BceX MaTepruaibHbIX OOBEKTOB
B0 Bcenennoii Tak ¢popmupyrorcs?

HNpuna (Paom Tuiian): «IIpupogay Tel UMeenb B BUAY HPOUCXOXKIEHUE?

Maxkcum: [la, npoucxoxnaenue. Kak ono popmupyetcs?

Hpuna (Paom Twuitan): Jleno B ToM, yto mpumepHo 30 MPOIEHTOB OT 3TOr0 OOIIETO
KBAHTOBOT'O IOJIs, €CJIM OBITh TOUHEe, 27 MPOLEHTOB SBISAETCS M3JIyYCHHEM CaMHUX aTOMOB, a
ocTajbHble 73 MpOLIEHTa SBJSIOTCS KBAHTOBBIM IOJEM, KOTOpOE HM3Iydaercs 0ojieeé TOHKHUMHU
3(UPHBIMU MOJISMU JJIS TOAJIEpKaHUS (PU3NYECKOTO MPOCTPAHCTBA U CO3/IaHHBIX B HUX BEIIECTB
U CO3/1aHUSI HOBBIX aTOMOB.

Maxkcum: S npaBUIBbHO NOHMMAKO, YTO TAaK KaK MbI 3HAEM, YTO Ka)KIbli aTOM Hallen
BELIECTBEHHONM MaTepuy HMMEET CBOI0 YacTOTy BHUOpaluMu WIM KoJieOaHWM, U, MOJIydaercs,
SHEPTUIO Ui ATOM BUOpauuu oH OepE€T Kak pa3 M3 3TOro OOIIEero KBAaHTOBOIO MOJs, YTOOBI
MTOCTOSIHHO H3JIy4aTh?

Hpuna (Paom Twuitan): Korma arom yxe coOpaH, OH, Kak Bbl TOBOPHUTE, CTAHOBHUTCS
anexkTpuyecku HeWrpaseH. Uto sto 3Hauut? Cam mo cebe arom, eciau B HEM coOIt0aeTcs
MOJIIPHOCTh TIPOTOHOB M 3JIEKTPOHOB, KaK 3TO FOBOPHUTCS B Balllell HAYKE, TO OH IEKTPUUYECKH
HelfTpareH. DTO TOBOPUT O TOM, YTO y HEro ecTb CaMOJOCTaToO4Has, obecreunBaronias ceOs
sHepreTuyeckas cuctema. OH B paBHOBECUU HaXOAMUTCH.

Maxkcum: Ilonygaercs, koneGaHusi aroma, BHUOpanus aToMa — 3TO 3a CYET €ro
BHYTPEHHUX CHJI, OH HE OepET U3 MPOCTPaHCTBA YHEPTUIO?

HNpuna (Paom Tuitan): Jla, oH B34 U3 NPOCTPAHCTBA SHEPTUIO, A JANIbIIE OH CTAHOBUTCS
CTaOWIBHBIM. BpeMms )KM3HM WM BpeMs CYIIECTBOBAaHHUS, BPEMsl CTAOMIBHOCTH pa3HBIX aTOMOB
pazHoe: OBIBAIOT BEIIECTBAa, KOTOPHIE OBICTPO paCHaJaroTCs, a OBIBAIOT BEIECTBA, KOTOPHIS
pacnaaroTcs Ha COCTAaBHBIE YACTU C M3IYYEHHEM Pa3IMYHbIX 3HEPTUH JOCTaTOYHO MEIJIEHHO,
HO 3TO BCE PAaBHO IPOUCXOIUT.

22:05 Onpenenenne marepuu. Ilopoxkaenne 3pupHbIX Te1 M IPUPHBIX OJICH.

Maxkcum: Xoporo. [To onpeneneHusiM Mbl IPOLUIKUCH, CTa0 Oosiee-MeHee MOHITHO, HO
CJIETyIOIINN BOIIPOC TEM HE MEHEe 3BYUYHUT Tak: SIBISAIOTCA JH d(PUpHBIE Tena U d(pUpHbIE MO
HHEPTreTUUECKUMH KOJeOaHUSIMU MaTepuu?

HNpuna (Paom Tuiian): DHepreTrueckue noss U 3(QUpHbIE MOJS MOPOXKIAIOTCS Oojee
TOHKMMU 3(UpHBIMH TOJSIMH. BC€ 3TO BMecTe HazbIBaeTcsl «Marepus». MaTtepuel Ha3bIBalOTCS
COCTOSIHUSI TPOCTPAHCTBA, B KOTOPOM MOSIBIISIFOTCSI OCOObIE 3HEPreTUYECKHe MOJsl, KOTOphIe
MOTYT B3aUMOJEHCTBOBaTh ¢ JlyXoM WM J€naTh €ro y4aCTHUKOM BPEMEHHOIO ILHKJIA. JTO
BpPEMEHHOE 00pa30BaHue, KOTOPOE MU3HAYaIbHO UAET U3 JlyXOBHOrO MUpa, HO OHO coOupaeTcs B
HEKHE CTPYKTYPBI, KOTOPBIE BPEMEHHBI U ITIOPOKAAIOT TECYCHUE BPEMEHHU.

Maxkcum: IloHsATHO. Sl HANMOMHIO 3pUTENSAM, KTO CMOTpPEN MNPEAbIAYIIME YacTH, Tam
MOJy4aeTcsl Takas JIOTMYEecKas IIeToYkKa, 4To AOCOIIOTOM CHayaja CTPYKTYpHpYyeTcs Hekas
uHGOpMallMOHHAs MAaTpHIla, [OTOM Ha HWHPOPMAIMOHHYI0 MATpPULy HAKJIaJbIBAIOTCS
HHEPIreTHUECKUE CTPYKTYpHl, KOTOpble (OPMHUPYIOT yXe COOCTBEHHO MaTepualbHble pa3Hble
mupsl. Tak nomxyyaercs?

Hpuna (Paom Tuitan): {a. EcrecTBeHHO, y 3TOil MaTrepuu ecTb KojeOaHHs, HO OHH HE
o01uiye, a y KaKJ0ro TUIa MaTepuu CBOU.

Maxcum: CMOTpsI YTO MBI UIMEEM B BUTY.

Hpuna (Paom Twuitan): CBOM — 3TO CO CBOEH 4aCTOTOM.

Maxkcum: IlonstHo. To ecTb Thl MMeellp B BUOY, YTO €CTh Halla MaTepUalIbHas
BEILIECTBEHHAs] BeenleHHasA, eCTh TOHKOMaTepUalIbHbIE BeeneHHble 1 TaM, COOTBETCTBEHHO, CBOU



YaCTOTHBIE XapakTepucTuku? Mbl 00 5TOM roBOpHIIH, a7
HNpuna (Paom Tuiian): a.
Maxkcum: IloraTHo.

24:10 D¢upHbie moJs.

Maxkcum: Bonpoc takoi. [IpaBunbHO M Ha3BaTh €IUHCTBO KATETOPHUN: «MaTEepUs» U
«OHEpPrus», «pU3MUECKUEe MO,  «BELIECTBOY»,  «U3Iy4YEHHE»  OOLMM  TEPMHUHOM
«3puponrHamuka»? Y Hac npocto Ha 3emiie ecTh Takue TepMUHBL. TO ecThb IBHXKEeHHE 3dupa,
JMHAMUKA — 3TO «JIBUTAThCs», 3PUP — 3TO «dDUp».

HNpuna (Paom Tuitan): [la, BmomHe JOmMycTMMO M Tak Ha3BaTh. Ho 37ech ke HyXHO
MOHUMATh, YTO B JIOOOM ciydae, KOTJa 4eJIOBeK HAaYHET U3 CBOEH TEOPUH BBIBOJIUTH KaKHE-TO
YaCTHOCTH, €My BCE paBHO NMPUAETCS TOBOPUTH O pa3HbIX BUJAX 3(upa, B TOM yucie u o0 adpupe,
KOTOPBIY CIPyNIIUPOBAJICA B IUIOTHYIO MAaTE€pUIO, U KaK-TO €€ Ha3BaTh.

Maxkcum: U3 cerogusiHeld KOHPEPEHIIMH MOXHO KPaTKO pe3lOMHpPOBaTh Takol (akr,
4TO 00lIlee KBAHTOBOE TOJIE JACTUTCS eIIé Ha pa3Hble KBAaHTOBBIE MOAMOJISA, KOTOphle 001aJat0T
pa3HBIMM KauecTBaMU, U TakKe H(UPHBIE pa3HbIe MOJISI TOXKE JENATCSA Ha pa3HbIE CTPYKTYPBHI.

Hpuna (Paom Tuitan): Jla. U sdupHble mons mnopoxigaroT ¢usnyeckue. A yxke
(bu3nyeckue noss MOPoXkKAAI0T BEIIECTBA.

25:22 Marepusi Kak BUJ YJHEPIrUH.

Maxkcum: Xopomo. Cnenyromuii Bonpoc. YeM siBisieTcs MaTepus IO OTHOIIEHUIO K
sHeprun? Kak MoxxHO 371ech chopMynrpoBaTh?

Hpuna (Paom Twuifan): Marepus sBiseTCS OJHOTHIIHBIM BHIOM 3HEPrHH, KOTOpas
CyllecTByeT B 0Ooilee WIM MEHee MpPOAOIDKUTEIbHOM (opMe U HMEET ONpelesEHHbIE
XapaKTEPUCTUKU, KOTOPbIE MOTYT OTIIMYAaThCS HA PA3HBIX YPOBHAX INIOTHOCTH.

Marepuss — 3TO BHJ DHEPIHUH, KOTOPYIO MOYKHO KAK-TO M3MEPUTh, U KOTOpas MOXKET
o0Opa3oBaTh Kakoil-mibo o0bekT. Cama mo cebe PHeprusi JHIIb HOCUTEIh CBOMCTB MaTepUH.
Ecnu BO3bMEM 5SHEpPruI0 CBETA, OHA HOCHUTEIb MATEPHUM, €CJIM I0J Marepuell MOHWMATh
BEILECTBO, HO OIISITh K€ Y HAaC €CThb MaTEPUAIIbHBIE DHEPIUM, €CTh JYXOBHBIE DHEPIUHU, HYKHO
CIIPOCHTD, KaKasl SJHEPI'Usl UMEETCS B BU]LY.

27:07 Marepuss - 3aKJWYUTENbHbIH 3Tan ¢opmMupoBaHusd HWH(OPMALMOHHOM
MAaTpPHIBI.

Maxkcum: Bonpoc crneayromnuii: ueM siBasieTcsl MaTepusi o OTHOIIEHHUIO K MHpopmanuu?

Hpuna (Paom Twuifan): Marepusi sBisieTcs 3aKIIOUUTENBHBIM 3TarnioM (OpMHUPOBAHUS
MH(GOPMAIIMOHHON MaTpuIbl B BHJIE KaKOrO-TO OTAEIBHOIO OOBEKTa WJIM COBOKYITHOCTH
00bekToB. MH(popMaruss — 3To onucanue CBOMCTB 0OBEKTOB, a MATEPUsI — 3TO CaM OOBEKT.

Maxkcum: Paom Tuiian, MHe cpa3y NpUIIEN TakOM BONPOC, MHTEPECHO TBOE MHEHHUE
ycublmaTe. Sl HeMHOro uszydai 3tot Bomnpoc. [lomyyaercs, koraa JIroau, BEIXOIAIIME U3 Teja 110
TEM WIM WHBIM INPUYMHAM Yy HAC Ha 3emiie, KIMHMYECKOW CMEpPTH M TaK Jajee, KOrja OHU
nonaaanyd B JlyXOBHbIE MHUpPBI, B JYXOBHBIE IIPOCTPAHCTBA, TOBOPUIIH, YTO TaM JIKOJU CBOMMH
MbIcieopMaMy MOTYT BO3JIEHCTBOBATh Ha KaKHE-TO OKPYXKAIOUIHE SHEPTUU U CTPOUTH U3 HUX
JI0OMa, JIy’KalKH, em€ 4To-To, 3TO Tak Wi HeT? To ecTh TaM CBOM KaKHe-TO €CTh JyXOBHBIE
SHEPTUH, U3 KOTOPHIX BO3JIEHCTBUEM MBICIEPOPM MPOU3BOMSIT. ..

HNpuna (Paom Tuitan): Tam ecTh qyxOBHasl 3HEPIUs, KOTOpas SIBISAETCS CTPOUTEIbHBIM
MaTepuaioM, TO €CTh TyXOBHBIH CBeT, MOXKHO CKa3aTb, U €r0 MOYKHO NPEJCTaBUTh B Pa3HbIX
dopmax u pasmepax U MpUAaBaTh UM Pa3HbIH LIBET.

Maxcum: Cusoi cBoeii MpIcau, ga?

Hpuna (Paom Tuitan): [a, cunoit Mpicau. MbICiu BXOJAT B 3TOT AyXOBHbIN CBeT, U OH
MIOJ1 UX BO3JICHCTBUEM MU3MEHSETCS.

Maxkcum: COOTBETCTBEHHO, TIOATOMY TaM JIIOJU HAOJIOJAIOT pa3Hble MOCTPOUKH, 10Ma,
KOTOpbIE CO3JaHbl M3 ATOH TyXOBHOM BHepruu Meiciedpopmamu Tex Jlymi, KoTopble Tam



HaxomsaTcs, na?

HNpuna (Paom Tuiian): B JlyxoBHOM MHpe €CThb TaKue€ MeCTa, Takue 00JacTH, KOTOphIE
MOKHO Ha3BaThb IUIAHETAMM, TAaK HAa3bIBa€Mble «IyXOBHbIE ILIaHeTh». Hexoropsii Jlyx,
HanpuMep, KOTOpBIM HAXOJUTCS Ha BBICIIUX YPOBHSX, XOPOUIO YMEET YIPAaBIATH CBOMMH
MEHTAJIBHBIMHM YCTAaHOBKAMU M HAaXOJUTCSI HA JIOCTATOYHO BBICOKOM JYXOBHOM YPOBHE, IIOTOMY
YTO, YeM BBIIIE JAYXOBHBII ypoBeHb, TeM Oombiie y Jlyxa cBoOoaHOI sHepruu. OH MOXKET e
BJIOKUTh B IIOCTPOMKH, B MOCTPOEHHBIE J0MA, U €CTh Takue JlyXW, KOTOpblE MOTYT CO31aTh
IUTAHETY, TO €CTh MpPEJICTaBUTh, KaK OHA BBITJISIUT, U MOSBUTCS 3Ta IUIaHETa, MOSBATCSA Ha Hel
onpeneN€HHbBIE TOpPOJa M TaK Jajee, HO TOJIBKO XUTh OH TaM OyJeT OJMH OO0 C TeMHu
CYLIHOCTSIMH, KOTOpBIE COIJIACATCS NMPUNTH C HUM KHUThb, U3 ITOrO K€ YpOBHS WM C Oojee
BBICIIMX YPOBHEH, IOTOMY UYTO C HM3IIMX YPOBHEH NPUNHTU HEBO3MOXKHO. OH, KOHEYHO, MOXKET
CO3/1aTh HEKOTOpOe Moj00ue CBOMX kK€ (PAaHTOMOB U HAAENUTh UX KAaKUM-TO CO3HAHHUEM, HO
aBTOHOMHOE CO3HaHUE JUIs (haHTOMa HEBO3MOXHO, OH IMPOCTO pacmajaércs, MOTOMY YTO OH
JOJKEH TIOCTOSIHHO TOJCpKUBAThCSl DHEPrHeld CBOEro co3jaress, a 3HA4uT, OH OyJner
yIpaBJIATh M MOBEJCHHEM 3TUX (aHTOMOB. M 1o 3Toi mpuyMHE JUIsi 4ero TpaTHTh Ha 3TO
SHEPrur?

30:48 CxopocTh KBAHTOBBIX U3/1y4eHHil. CKOPOCTh KBAHTOB I'PABUTAIIUH.

Maxkcum: Xoporo, Torja asuraemcs gansiie. Bonpoc Tak 3Byuut: «M3 obmeit ¢puznkn
MHE HU3BECTHO, YTO CKOpPOCTb pacHpOoCTpaHeHUus (pu3nueckux KosjeOaHuN MpONMopLUOHATIBHA
IOTHOCTH Matepuu. KakoBa ke Torja ¢usmyeckas IJIOTHOCTh HEBO3OYKIAEHHOM >Hepruu
MaTepHuH, €CJIM CKOPOCTh PACIPOCTPAHEHUS BOJIH B BEILIECTBE B IECATKH THICSY pa3 MEHbIIIE, YEM
B (PU3NYECKOM BaKyyme?»

Hpuna: Ewé pa3 Borpoc, g He MOoHsA.

Maxkcum: Paom TuiaH, kKak s MHOHsJI BOIpoc, moToMy 4ro 310 [laBen cocraBisn
Bonpockl. [laBen ommpaercs Ha Takylo JOTHKY: Mbl 3HaeM, M3 Hamled (U3MKH HW3BECTHO, UTO
CKOpPOCTh PaclpOCTPaHEHHs] KAKUX-TO KOJIeOaHUH B KAKOM-TO BEIECTBE 3aBUCHUT OT IJIOTHOCTH
9TOW BELIECTBEHHON Matepuu. To ecThb, €CIM Mbl, K IpUMepy, 6epéM Kakoi-TO MeTalIndecKuil
penbC, yaapsieM 0 HEMY, TO 3BYK PaclpOCTpPaHsETCs ¢ ONPENEIEHHON CKOPOCTBIO, TOCTATOYHO
HEBBICOKOM.

N HaM€k Ha TO, YTO €CIM TYT CKOPOCTb HEBBICOKAs, Mbl YAAPUIU IO METAIIIUYECKON
pelibee, 3BYK paclpocTpaHUIICs, Kak KojiebaHue BHYTPU MaTepuu, TO MOJIyvyaeTcs, B pusnueckom
BaKyyM€ Mbl UIMEEM TaKHE CKOPOCTH, Kak 300 ThICAY KMUJIOMETPOM B CEKYHNY, TO €CTb CKOPOCTb
cBeTa, TO, 4YTo y Hac Qukcupyercs. llomyyaercs, 3TH KBaHTOBble MOJs, MX (u3MUeckas
IUIOTHOCTh O4Y€Hb BbICOKas, na? Ilomywaercs mo 3Toi soruke, na? M taMm HEMHOXKKO JIpyrue
MPUHIUIIBI?

Hpuna (Paom Tuitan): IlepeBoautcs mouyemy-To CBOWCTBO 3BYKa Ha CBOWCTBO CBETa,
XOTsI Y HAX COBEPILIEHHO PA3HbIE BOJIHBI.

Maxkcum: Ho y Hac e aHaJIOTUIO NPUBOAAT THUIIA €CTh TO, YTO MBI YCTAaHOBUIIU, HEKOE
oO1iee KBaHTOBOE I0JIe, KOTOPOE JOJKHO IO HAIEH JIOTMKE UMETh KaKylo-TO IUIOTHOCTb, WIIH
TYT y’K€ IUIOTHOCTh HUKAK HE BIUAET?

Hpuna (Paom Tuitan): Xopomo. Torga u s Mory ckaszaTh MO TOW K€ aHAJIOTHUU: CBET
pacripocTpansiercs. Hampumep, ecnmu  Mbl BO3bMEM CBET, rI/Ae OH Oyner ObicTpee
pacripocTpaHsAThCS: B BOJAE WIM B BO3/AyXe, WIM B KakOM-TO MeTajule, KOTOpBIH BooOIIe
3aJIepXKHUT €ro pacnpocTpaHeHue, U TaM OyeT TeMHO?

Maxkcum: TsI XOpOILYIO aHATIOTHIO TIPUBEL.

Hpuna (Paom Twuitan): [InoTHOCTH MeTalla HHKaK HE TMOMOTAET PACIPOCTPAHEHUIO
CBeTa.

Maxkcum: I mpocro aHanoruto npuBéEN. Thl XOpOILIYI0 aHAJIOIHIO NPHUBEI, NOIYCTHUM,
JaBall pacCMOTpPUM CBET B BoJe, K mpumepy. CBeT B BOJE M CBET B BaKyyMeé — CKOPOCTH
pasnuuHble OyayT Beab? YTo roBopHT Baa (uznka o0 3Tom?

Hpuna (Paom Tuiian): byner npenomienue. CkopocTs He OyneT pa3iMyHOM, MPOCTO



MHOTO (DOTOHOB 3aJE€PXKUTCSI B aTOMax, KOTOpBIE COCTaBISIOT 3Ty XHIKOCTb. CBer Oyner
pacrpocTpaHAThCsl HE MeyieHHee... Kak cka3ath? He ckopocTh MOTOKA, a IMJIOTHOCTH MOTOKA
Oyner menbie. [ToaTomy B Bosie BBl yBUIUTE O0siee TyCKIIbIA CBET, YeM, HaIlPUMEp, B BO3IYyXeE.
B Bakyyme Bbl yBUauTe Oosiee SpKUN CBET, YeM, HampuMmep, B aTMmocdepe, KOTOpas TOxKe
3aepxKuBaeT (POTOHBI, MperoMysier. Thl MOXEUIb YBHICTb, HAIPUMEpP, Pa3HUILY, KOrja
nocMoTpullb Ha CosHIle uepe3 atMocdepy U BHE e€.

Makcum: D10 1a, s cormaceH. Ho Ttorma Bompoc s Obl Tak IOCTAaBWII: TOSICHH,
MOXKaIyHCTa, IMOYEMY CKOPOCTh OJIIEKTPOMArHUTHBIX KoJeOaHuM, €clu Mbl, K MpHUMEpY,
npuBeAEM Takylo cUTyaluio, 4yro CoJHIle CBETHUT, U (OTOH JOXOAMT A0 OMpPENEIEHHOIO yyacTKa
Hamield CoJTHEYHON CHCTEMBI 3a Kakoe-TO BpeMms, TO, 4To Mbl Qukcupyem kak 300 TobicsSd
KUJIOMETPOB B CEKYHIY, Aa?

Hpuna (Paom Tuitan): XoTs B IJIOTHBIX Cpenax, HampuMmep, B atMocdepe, B BOE
CKOPOCTb pacHpOCTPAaHEHUS CBETA TOXKE 3aMEIISAETCS, HO 3TO 3aMEJIEHNE HE3HAUYUTEIbHO, OHO
HE 3aMETHO JIsl TPUOOPOB.

Makcum: Toraa mosicHu, moueMy MMEHHO HaIllM NMPHOOpPHI, 10 KpalHEeH mepe, Mbl Tak
MEpUM Ha JaHHBIM MOMEHT, NMoKa3bBalOT 300 ThICSY KuUiaomeTpoB B cekyHay? Ilouemy Takas
XapakTepucTuka ckopoctH, nouemy He 400, me 500? Ot uero sto 3aBucur? OT Kakux-TO
napaMeTpoB 00IEro KBAaHTOBOTO MOJISI BBIAAET TaKyl0 CKOPOCTh?

Hpuna (Paom Tuiian): S mousut Bompoc. CKOpOCTh JIOOBIX KBAHTOBBIX H3JIy4€HUil, B
JAHHOM CJy4ae CBETa, 3aBHUCHT OT XapaKTEepUCTUK CaMUX KBaHTOB. Hampumep, ckopocTh
IPaBUTALMU BBILLIE.

Maxkcum: CKOpoCTh KBAaHTOB TpaBUTAILIMH BbIIIE, a7

Hpuna (Paom Twuitan): Jla. 1 nmaxe B HEOCBOOOXKIEHHOM OT MAaTEPUU COCTOSIHHH
CKOPOCTh TpaBUTAIMH BCE paBHO BBIIIE, YEM CBETA, XOTS sl 3HAIO, UTO Ballla (pU3HMKa yTBEPIKIAET,
YTO OHH paBHbI, HO Ha CAaMOM JieJIe OHA BBIIIE B JIBa C MTOJIOBUHOM pa3a, ake HEOCBOOOKAEHHBIX
IPaBUTOHOB, a €CJIM OCBOOOJNTH M3 BEIIECTBA, U3 aTOMOB, TO MX CKOpPOCTb PACTET, U €CIH
MIOMEIIaTh UM 3aliTH 0OpaTHO B BEILIECTBO, OHA MOKET BBIPACTH /10 BOCbMU CBETOBBIX.

Maxkcum: To ecTb CKOpPOCTh OCBOOOKIEHHBIX TI'PDAaBUTOHOB — 3TO CKOPOCTh CBETA,
yBEJIMUEHHAs! B BOCEMb pa3?

HNpuna (Paom Tuiian): Ha.

Maxkcum: Oto npeaen? Mnu Mo>xHO €€ aanplie yCKOpUTh?

Hpuna (Paom Tuiian): [a, 310 nmpenen — BOCEMb LEJIbIX ABAALATH MATh COTHIX (8,25).

36:32 MarHuTHbIE M0JIS1 M KOPA0JIU ¢ IVIAHETAPHBIM THIIOM JABUIATEIs.

Maxkcum: Xopomo. Torma y MeHd B CBA3M B OTUM ewi€ BOIPOC U3 CTApOH
ydonorndyeckoir uHpopmanuu. I[IpoBepuTs HHTEpECHO. MarHuTHBIE TMOJIS TOXKE MMEIOT CBOIO
CKOPOCTb pacIpOCTpaHeHus?

HNpuna (Paom Twuitan): S 3Hato, 4TO y Bac CUMTAETCs, UTO OHA paBHA CBETOBOM, HO Ha
CaMOM JIeJIe OHA HECKOJIBKO MEHBIIE, IPUMEPHO HA 15 MPOLIEHTOB.

Makcum: S cnpocusn, MOTOMY 4YTO BCIOMHWJI HH(OPMAIHMIO: OJHOMY KOHTaKTEPY
nepeAaBajgd, YTO KOpaOiM OAHOM NMBMJIM3AalMM, KOTOpas C HHUM KOHTaKTHpPOBAala,
MEPEMEIIAOTCS, KaK OHM CKa3aju... Y KaXJIOW IUIAHEThl €CThb CBOE MAarHUTHOE MOJE, KaX/aas
rwiaHeta B COJIHEUHOW cucTeMe, €M Mbl 0epéM Kakyro-TO 3BE3JIHYIO CHCTEMY, COEIUHEHA,
MarHuTHbIE TOJISl IUIAHET COEIMHEHBbl MEXJy co00#, Kak MarHUTHBIMHM KaHajlaMH, HE 3Halo,
TaKO€ €CTh WM HET?

Hpuna (Paom Twuilan): OTo ecTb y IJIaHETApHBIX JBUTATENEH, KOTOpPHIE MEXKIY
IJIaHETaMU NIEPEMEILIAOTCS, HAIIPUMED.

Maxkcum: Her, Het, 1 noHsul. OHM JIETAlOT MO 3TUM KaKMM-TO MarHUTHBIM KaHajaaM OT
IUTaHETHI K TJIaHeTe, TAKoe MOXKET ObITh BOOOIIE?

HNpuna (Paom Tuiian): YTo 3HAUUT «I10 MAarHUTHBIM KaHajIam»?

Maxkcum: A kpatko nosicHio. TyT, HaBepHO, pucoBaTh Hano. EcTth mimanera 3emis, a
pPAIOM HENaJeKko OT Hac IUlaHeTa BeHepa, yCIOBHO TOBOps, 3/1€Ch PACCTOSIHUE KaKOoe-TO, Y



Benepsl 1 y 3emiu ecTb CBOM MarHUTHBIE MOJIA, W MO 3TOW MH(GOpPMAIMU TOJIyyaeTcs, 4YTO
MEXJy MarHUTHBIMHU IOJSIMH 3THX IUIAHET €CTh €HIE KAKUEe-TO MAarHUTHBIE CBSI3KH, KOTOpBIE
COCIMHAIOT, U TaM TOJbKO MAarHWTHAasl JHEPIUs UAET MEXKIY IMOISAMU. Takoe CyIecTBYeT WIH
HeT?

Hpuna (Paom Twuitan): S noHsi, o 4€m Bbl. MarHUTHBIE NIOJISA PACIIPOCTPAHSIOTCS TAKUM
o0pa3oM, UYTO HMX BOJIHBI MOTYT H300pa)kaThCsi B IMPOCTPAHCTBE KaK pacXOAsIIUecss OT
MarHuTHBIX IIOJKOCOB, TO €CTb OT LIEHTPOB PAaCIPOCTPAaHEHUS MATrHUTHOIO H3JIy4CHUs, OHU
MOTYT PpacIpOCTPAHATBCS B INPOCTPAHCTBE TAKUMHU HEOJHOPOJHOCTSIMHU, KOTOPBIE PHUCYIOT
JIMHUY, TaKHE€ HEOJHOPOJHOCTH MAarHUTHOIO IIOJISA, TO €CTh B OTOM JMHUHU CUJIa MarHUTHOIO
noToka OyJeT BhIIIE, YeM, HalIpUMEpP, B COCEHEM ydacTKe ImpocTpaHcTBa. COOTBETCTBYIOIIUM
00pa3oM Tak MOKHO HapHCOBaTh, N300pa3uTh MarHuTHoe nosie. Ho Bc€ nenno B TOM, 4TO OHO HE
CTaTUYHO, & JUHAMUYHO, OHO MTOJABUKHO.

Kopabnu ¢ manerapHbIM aBurareneM. Yto 31o Ttakoe? DTO OnpeienEHHbIN JBUTATENb,
KOTOpPBIM yJABIMBAET MArHUTHBIE TIOJ W IEPEMENIACTCS C TOMOLIBI0 TPUTATUBAHUS
MarHUTHBIM I10JIEM 3TOT0 KOpaliisi, HO OH NMPHUTATHBAET HE KaK MAarHMT JK€Je30, a IPUTATUBACT
Onarogaps TOMY, UYTO Ka)KIO€ MarHWTHOE I0JIe MMEET WHAMBHyaJlbHblE XapaKTePUCTHKH,
KOTOpbIE HE MOT'YT OBITh TIOBTOPEHBI IPYTOil MJIaHETOM.

Cnabble MarHUTHBIE TOJISI €CTh Y BCEX IUIAHET, CIIYTHUKOB U JJaKe aCTEPOUIOB, U 3a CUET
yIaBIMBAHUS ATHUX TOJIEH MPOMCXOIUT HABOJKAa KOpadyii Ha 3TOT OOBEKT. A Jajblle yxkKe
JHEpreTHYecKasl ycTaHOBKA KOpalJisl MepeBOIUT YaCTh HAKOIJICHHON DHEPIUU 3BE3J B SHEPTHIO
nepeMeleH s, TakKuM 00pa3oM JIOCTUTAETCS CKOPOCTh OJHOM JECATOW, OJHOH BOCBMOM OT
CBETOBOM.

40:10 I'paaueHT HANOJHEHHMs INPOCTPAHCTBA KBAHTOBBIMH NOJsIMH. Buxpesbie
MOTOKH B KBAHTOBBIX IOJIAX.

Maxkcum: Bompoc Takoit. S ero cpasy 3agam, moToM OyAyT OT HETO MCXOJUThH JPYyTUe
Bomnpockl. B Bameil pusuke, B Baeil Hayke eCTh Takoe MOHATHE, KaK IJIOTHOCTh (PU3HMUYECKOTO
BAaKyyMa, TO €CTb OCHOBHOI'O KBaHTOBOT'O OJIsA?

Hpuna (Paom Tuitan): ¥ Hac ecTh MOHATHE HE IJIOTHOCTH, a «TPAJUEHT HAIMOJHEHHUS
MIPOCTPAHCTBA KBAHTOBBIMHU MOJISIMID (TIOKA3bIBAET CUHYCOHY).

Maxkcum: Ilomyqaercsi, IpOCTPAaHCTBO HEOJHOPOJHO B 3TOM CMBICJIE HAIOJIHEHO 3TUMH
nosimu, 1a? Ecth rie-to Ooiree. ..

Hpuna (Paom Twuitan): Jla. Ter ke 3Haemb, €ciM B35ATh KOMHATY, HAMOJIHEHHYIO
BO3JIyXOM, TaM He OyAyT aTOMBI I'a30B, COCTABIISIOIINX 3Ty CMECh, BCET/Ia Ha 0AHOM MecTe. OHu
nepememarorcesa. M ecim cTout, Hanpumep, CTakaH € KUIAKOCTBIO, HAIIPUMEpP, C BOJOU, aTOMBI,
BXOJISLIIE B MOJIEKYJbl BOJABI, OyIyT MOCTOSHHO BHOpUpPOBAaTh Ha CBOEHM 4acTOTe, U OT ATOrO
MOJIEKYJIbl OyqyT TMepeMemaTtbCsi B O3TOM cpene, KOTOpas Has3bIBaeTCsd «BOJAA», OHHU
MEPEMENINBAOTCS MTOCTOSIHHO. I, €CTeCTBEHHO, 3TO 3aBHUCHUT OT TEMIEPATYypbl, HO JaXe B
XOJIOAHOW BOJE 3TO 3aMETHO.

Maxkcum: ['py6Go roBops, eciivi Mbl OepéM MO OTHOIICHUIO K TUIOTHOCTH BElIeCTBa Hallei
BEIIECTBEHHON MaTepHH, TO y OCHOBHOTO KBAaHTOBOT'O MOJS, TO, YTO (PU3UYECKUH BAKyyM MbI
MO/Ipa3yMeBaeM, 3/1€Chb HEJb3sl TOBOPUTh O €ro IUIOTHOCTH KAaK BEIIECTBEHHOW Marepuy,
HEKOPPEKTHO Oyzner?

HNpuna (Paom Tuitan): [lonnmaere, 31ech 3TU IBHKEHUS WK (QIIOKTYyallud KBAaHTOBBIX
noJjei yaie Bcero ObIBAIOT B (JOpME 3aKpYUECHHBIX CIMpalieil, Kpyros, CMepUel U Tak jaiee, BOT
TakuM 00pa3oM OHM 3aKpY4Y€HbI, U €CJIM Mbl IIOCMOTPUM Ha JBU)KEHHE aTOMOB, HaIllpUMep, B
KOMHATe, IOMETUM OJIMH aToM U OyzieM 3a HUM HaOr0/1aTh, TO MBI YBUJIUM, YTO OH 3a KaKOU-TO
IIPOMEKYTOK BPEMEHHU COBEpIIAET Yallle BCEro IBMKEHHS MOXO0XKHE Ha CIHUpareoOpasHble, HO
€CJIM HET JPYruX IOTOKOB I'a30B, KOTOPBIE MOT'YT €r0 Kak-TO CMeCTUTh. [IloyeMy UMEHHO aTOMBI
coBepuIatoT Takue ABMKeHus? [loToMy 4TO OHUM ClEAYyIOT 3a MOTOKOM (IIFOKTyaruii oOIiero
3¢GUPHOTO MO

Maxkcum: Uutepecno. CepnésHo, na?



Hpuna: [la (cmeércs). OH MHe ceifuac Moka3ajd KaKHe-TO BOJIOBOPOTHI, 3HAeTe, Ha
IUIAHETE €CTh LIUKJIOHBI, BETPHI.

Maxkcum: Paom Tuian, T0 €CTh, ThI XOY€llb CKa3aTb, OTU HAIIM pPa3HbIE BUXPEBBIE
o0pa3oBaHMsI BEIIECTBEHHOM MaTepuM TMPOCTO CIEAYIOT 3a TeMHU OOpa3oBaHHUSIMH B
HHEPreTUYECKUX KBAaHTOBBIX MOJISIX, a7

Hpuna (Paom Twuitan): [la, 3T0 Toke urpaer cBor poib. Ho s xody ckaszaTh, 4TO camo
0o0pa3oBaHNE ATHX BHUXPEBBIX MOTOKOB B KBAHTOBOM IIOJIE TOXKE HE CIy4ailHO, MOTOMY 4YTO
Onxaiimumit 3pupHbIN croi K pU3nIeckoMy BaKyyMy, Tak Ha3blBaeMble TOPCUOHHBIE ITOJISA, 3TO
y’Ke TMepBbId BUA 3Hpa, OHU KaK pa3 BBITJIAAT, KaK 3aKpydeHHbIE OOBIYHO B JBEHAJIATh C
MIOJIOBUHOM 3aBUTKOB CITHPAJIH.

Maxkcum: To ectb 3¢pupHBIE 1O, KOTOPbIE OTIENAIOT HAlly (QuU3MUecKyto BceneHHyro
OT pyroil BecenenHoil, 1a, 1 Tak MOHUMAr0?

Hpuna (Paom Tuitan): Koropeie otnensior ¢usnyeckyto BceeneHnyio or ueTBEproro,
JaXe He OTHEJISIOT, a SIBJISIFOTCS] BHEIIHUM CJIOEM TOro 3()MpPHOTO OKeaHa, KOTOPbI OTJENSIET OT
BTOPOTO KJIacTepa.

Maxkcum: 371€Ch, KOHEUHO, JIy4IIE PUCOBATD.

44:51 IlepBblii KjIacTep — mHepBble TPH YPOBHSA ILIOTHOCTH. BTopoi kiacrep u
3¢ UpHBIA OKeaH.

Hpuna (Paom Tuiian): [lepBbiif, BTOpoil ¥ TpeTuil ypoBEHb IUIOTHOCTH Ha3bIBaeTCS
«pusnueckuit mup». To ecTs puznyeckuii MUp BMEIaeT B ceds HE OJUH YPOBEHb INIOTHOCTH, a
Tpu. Bee Tpu cymecTtByroT ke BMecTe B oaHOW Bceenennoi? Tol e BHIMINB, YTO €CTh OKEaH,
TaM JIe)KaT KaMHH, ¥ HaJ HUM €CTh paszIMyHbIe Ta3bl, KOTOPbIE COCTABIISIOT aTMoc(hepy.

Maxcum: Jla, na, arperatble COCTOSIHUS Pa3HBIE.

Hpuna (Paom Twuifan): D10 Bce Tpu ypoBHS MIoTHOCTH. M Gonee Toro, B BalIMX Tejax
TOKE€ €CThb TPHU YPOBHS IUIOTHOCTH. MbI modyemy Ha3piBaeM «Ha Tperbem»? I[loromy uro
Ha3bIBAIOT CaMbIW IOCIEIHUN YPOBEHb IUIOTHOCTH, HA KOTOPOM IIPOSIBICHO JAAHHOE PA3yMHOE
CylIecTBO. JIrOIM JXKMBYT Ha TPEThEM YPOBHE IIOTHOCTH. MBI MOXXEM Ha3blBaTh «IIEPBBIN,
BTOPOH, TPETUIN», HO OOBIYHO HA3BIBAIOT MOCIEAHUH.

Maxkcum: OT yeTBEPTOro YpOBHSI IJIOTHOCTH HAC OTAENAET dpUpHas MpOCiIonKa, HeKas
a¢upHas CTpyKTypa, na?

Hpuna (Paom Tuitan): IlepBwiil, BTOpOH, TpeTUHl YpPOBEHb IJIOTHOCTU COCTaBISIOT
IIEPBBIM Ki1acTep.

Maxkcum: S nonsn. [Iorom 4eTBEPTHIN, NATHIN, IIECTON — TAKKE KIACTED.

Hpuna (Paom Twuifan): [la, 4eTBEPTHIN, MATHINA, MIECTOH COCTABISAIOT BTOPOM Kiactep.
Mexly mepBbIM KJIACTEPOM M BTOPHIM CYIIECTBYET, Mbl Ha3bIBaeM, «3(PUpHBIA OkeaH». ITOT
3(UPHBIA OKEaH COJIEP>KUT BCIO DHEPTUI0, HEOOXOIUMYIO il (POPMUPOBAHUS U MOJACP KAHUSL
BCEX KBAaHTOB B JIBYX KJIacTepax.

Ecnu Bo3pMEM KOIMYECTBO SHEPTHH, TO B 3(PUPHOM OKEaHe, OTAEISIONIEM OJIUH KIacTep
OT JIpyroro, (pu3nueckuil OT BTOPOro kiacrepa, coaepxurcs B 700 pa3 Gosblie 3HEPTUH, YEM BO
BCeX KBaHTax (u3nveckoil BceneHHoit BMecTe B3STHIX.

Maxkcum: IloHaTHo. DTO Kak pa3 mpo TO, MO-MOEMY, KOrjaa ¢ ToOoi Oblna Oecena, Thl
TOBOPWJI, YTO HEKOTOpble Hamm u3obOperarenu Tuna Huxonsl Tecna mzobperamu mnpuOoOpsI,
KOTOPBIE. ..

Hpuna (Paom Twuitan): [la, KOTOpble U3 3TOr0 OKeaHa. ..

Maxkcum: Jla, Opasin 5HEpruro, M 4TO-TO Pa3pylIaOCh cpady B COCETHEM KIACTEpE,
paspyLIeHHs IPOUCXOIUIN KaKUE-TO.

HNpuna (Paom Tuiian): Tak MOTyT NpOU30UTH pa3pyllIeHUs B GU3HUECKOM TOXKE.

Makcum: Takum 006pa3oM SHEPTHUIO MOTY4aTh Henb3s. [IoHsATHO.

Hpuna (Paom Tuiian): M3 camoro mpocTpaHCTBa MOXKET BBIJEIMUTHCA Takas BOJHA
SHEPIuu, KOTOpas CBOEW yaapHOW cuioi OyaeT paBHOCHIIbHA B3pPbIBY HECKOJIBKMX OOMO, a
TaK)K€ HE TOJIBKO yJapHas CHJIa BO3AYyXa MOXKET BBIJECIHUTHCS, MOXKET BBIICIUTHCA U TEIUIOBAs



9HEPTHd, U CBETOBAsd, U paaualluOHHaA, TO €CTh m000ro kBanta. M 00s3Hb ITOHSATHA.

48:12 TopcuoHHbIe, JTeNTOHHBIE MOJIS.

Maxkcum: CMOTpH, Kakasi B3aMMOCBSI3b: 9TH, KaK Tbl TOBOPHIIIb, TOPCHOHHBIE OIS —
3TO AJIEMEHTHI (PUPHON IMPOCIONKH, KOTOpass KOCBEHHO BJIMSET Ha oOllee KBaHTOBOE IIOJIE.
IIpaBunpHO?

Hpuna (Paom Tuitan): D10 Kak pa3 naxe He cama d(pHpHAas MPOCIOiKa, a e€ BHEIIHIA
00011049Ka, KOTOpas oOparieHa K (U3UIECKOMY MHPY.

Maxkcum: Y oHE B3aUMOJICHCTBYIOT U BIUSIOT Ha 00liee KBaHTOBOE T10JIe, J1a?

HNpuna (Paom Tuiian): Jla, 1 yepe3 3TH Bpallaromuecs TOPCUOHHBIE TIOJS MPOUCXOAUT
dopmupoBaHue (HU3NIECKUX KBAHTOBBIX MOJIEH, TOTOMY YTO IUIa3MOMIHBIM [IMBUIM3ALMAM JUIS
TOT0, YTOOBI CO3/1aTh (hU3MUYECKHE KBAHTOBBIE IMOJIA, HYXKHO CO3JaTh 3TO Ha CBOEM YpPOBHE
IJIOTHOCTH, OHU CO3JIAIOTCA C YETBEPTOTO IO BOCBMOM, TO €CThb YETBEPTHIW, IISTHIM, IIECTOM,
CebMOM, BOCBMOM CO3JIal0T KaK pa3 YHEPruH, MOCTENEHHO MX YIUIOTHSS 10 KBAHTOBBIX IMOJEH.
W oHM X€ CBOMMHM SHEPrUsIMM, HAaXOAsCh B 3(UPHOM MPOCTPAHCTBE, MOTYT YIPABISATH TaKXkKe
CO3/J1aHHEM aTOMOB W3 JTHX KBaHTOBBIX mosied. Ho B m000M ciyyae Hy)XHO TPOBECTH
CO3JIaHHBIE TOJI1 Yepe3 TOPCHOHHBIE, Yepe3 ITY BHELIHIO 000JIOUKY B (PU3NYECKUN BaKyyM.
®u3nueckuM BaKyyMOM Ha3bIBaeTCs BOOOIIE J1I000e (HU3MYECKOE MPOCTPAHCTBO, MPOCTO,
HalpuMep, Ha Ballleil IMJIaHeTe OHO 3al0JHEHO BEUIECTBOM, a caM 1o cebe BaKyyM Bcerja
OCTa€TCs BAKyyMOM.

Hpuna: (cmeércs) Tak, s 4ero-1o y’Ke HUUEro He IOHUMAIO.

Maxkcum: Hert, BCE npaBuIIbHO ThI TOBOPHILG. X0powIo. /[aBaiite cieqoBaTh AaJIbIIE.

Hpuna (Paom Tuitan): W nanpiie 3a TOPCMOHHBIMM MOJIIMU CIIEAYIOT JIENITOHHBIE T10JIS,
KOTOpBIE YK€ SIBJISIOTCSA MPOTOTUIIOM BAIlIX KBAHTOBBIX MOJIEH.

Maxkcum: To ecTb TOPCHOHHBIE — 3TO BHEIIHUE. A B IIIyOMHY yXe UAYT JIENITOHHBIE
O0JIsl, TAM HECKOJIBKO CJIO€B MoTydaeTcs y 3upHOro npocrpaHcTaa?

Hpuna (Paom Tuitan): BooGie y a3¢pupHOro mosst Mel paznudyaeM 6 ciIo€B.

Maxkcum: Pacckaxu, moxkaiaylcTa, HE OYEHb JETAJIBHO OCHOBHBIE XapaKTEPUCTHUKH
CIIOEB.

HNpuna (Paom Tuitan): BHemnwuii ciaol, KOTOpbIH K (U3NYECKOMY MHUPY MpHUIIETaET,
BHYTPEHHUI, KOTOPBIN MPUJIEracT K MUPY YETBEPTOIO YPOBHSI IIJIOTHOCTH, TO €CTh YETBEPTOTO,
MSITOTO, IIECTOT0 — K MHUPY BTOPOTO KilacTepa, Oy/ieM TOBOPUTH YK€ MO KilacTepam, Tak Oyjaer
npoiue. 1 Mexay HUIMHM HaXOASTCs YeThIpe d(PUPHBIX SHEPTHH, KOTOPbIE OYEHb IMOXO0XKHU APYT Ha
Jpyra, HO OHU COCTaBJISIIOT OCHOBY JUIsl JOPMHUPOBAHUS KBAHTOB, TO €CTh OepéTcs onpeesi€HHas
JHEPrUs CO BTOPOrO KJAcTepa, NMPOBOAMUTCS YE€pe3 ITY MPOCIOUKY, W IOSBISAETCS KBAHTOBOE
noJe.

51:22 BpemeHHO# nmapaMeTp.

Makcum: Tyt emé noGOYHBIN BOIIPOC BO3HUKAET, Thl KaK pa3 FOBOPUI 00 3TOM, YTO B
JyXOBHBIX IMPOCTPAHCTBAX BEYHOCTb, OECKOHEYHOCTh, HET BPEMEHHOI'O MapaMeTpa, KOTOPbIN
OpPOSIBJIAETCS. TOJBKO B MAaTEpUANbHBIX MHUpaAX, TO, IOJy4YaeTcs, B CaAMHUX ITHX APHUPHBIX
pociIoiKax 1 (pOpMHUPYIOTCS €l KaKue-TO XpOHAJIbHBIE IMOJI, KOTOPbIE CO3/1al0T BPEMEHHBIE,
TO, YTO MBI Ha3bIBaeM BpeMeHeM? [IpocTo s cTankuBaics ¢ 3TUM y APYTUX KOHTAKTEPOB.

Hpuna (Paom Twuitan): Bpems mis Hac — 3710 Oousbliie MH(OpMalMOHHAS MaTpHIia.
OHepreTUYecKOl 3Ta MaTpUlla CTAHOBUTCS YK€ KOHKpPETHO B (husznmyeckoit Bcenennoil, korna
MOTOK BPEMEHHM MOKET BOCIIPUHUMATHCS, KaK IMOTOK SHEPTUH, IOTOMY YTO OH Kak Obl HECET 3a
coboif 00beKkT. MOXHO 3TO MOHMMATh M TaK, YTO CaMHU OOBEKTHI CO3JAl0T TMOTOK BPEMEHH,
IIOTOMY YTO OHU HAYMHAIOT B3aUMHO JIPYT APYra U3MEHATH.

Maxkcum: Ilomydaercs, 4yro MaTepHajbHble OOBEKTHI MOTYT HMETh KaKHe-TO eI
BpPEMEHHBIE TI0JIsA, TPyOO TOBOPSI, CO3/1aBaTh CaMHu IS ceOs?

Hpuna (Paom Tuitan): CMOTpH, BpeMsi, BO-TIEPBBIX, BCE U3MEPSIOT M10-Pa3HOMY.

Maxkcum: D10 TOHATHO. MBI XK€ Kak pa3 Ha MPONUION KOH(PEPEHIMH, TO-MOEMY,



TOBOPWIIH, J1axke 3a()UKCUPOBAIM ATO IKCIIEPUMEHTAIBHBIM MyTEM. Eciu MblI cuutaem Bpewms, s
Oyqy TOBOpUTH, BpeMsl — 3TO OIPEACIEHHOE KOJUYECTBO IMPOIECCOB 3a KaKOW-TO N-
IPOMEXYTOK, TO €CTh y HAac MOJydaeTcsl Tak: Oluke K IUIaHeTe, K TPaBUTALMOHHOMY IOJIO
IUTAHEThl Y HAc aTOMbl KOJIEOJIOTCS MEHbIIE, YeM B ylIajeHHH OT IulaHeThl. B ymanmenuum ot
TUTAaHEThI KOJIeOaHHsI YBEINUUBAIOTCS.

Hpuna (Paom Tuiian): Tam rpaBuTanus BIuser.

Makcum: [la, na, na. Eciu mb1 GepéMm Bpemsi Kak M3MEHEHUE KAaKHX-TO IPOLECCOB,
CKOpPOCTH MPOIIECCOB, MOJTYYaeTcs, TaK BeJb MOYKHO MOJAXOIUTh K ONpeAeICHUI0 BpeMeHN?

Hpuna (Paom Tuitan): Yrto takoe Bpems? Ecau y Te0s HET opueHTHpOB: yacoB, CosHIa,
3B€311, JIyHBI, TO ThI HE CMOKEIIb CKa3aTh CKOJIKO MPOIIO BPEMEHHU.

Maxkcum: CornaceH.

Hpuna (Paom Tuifan): A kak Toraa Thl OpUEHTHpYelIbcs Bo BpemeHu? JIubGo mo
MOKa3aHUSAM YacoB, KOTOpBIE YK€ [OKa3bIBAIOT [0 ONPEIAEIEHHBIM alIrOpUTMaMm, IO
orpesieNieHHbIM MporpaMmaM U3MeHstouuecss Hudpsel, TM00 Thl CMOTPHILL Ha U3MEHEHHUS, TaK
CKa3aTh, CBOero 3eMHoro Heba. B3omuto Connie — ytpo, ConHile BHICOKO — MOJ/IEHB, 33110
ConHule — Beuep. YM yKe CBA3BIBAET BCE 3TO: yTPO, MOJAEHb, Bedep, HOUb, TaK KakK 3TO
MOBTOPSIETCSI MHOTO pa3, OH HAa3bIBAET 3TO «CYTKM». M CyTKM OH J€naeT OTPE3KOM BPEMEHH.
CyTKu - CAMIIKOM OOJBIION OTPEe30K BpEMEHH, OH pellaeT pa3eiuTh €ro Ha OIpeleiEHHbIe
YaCTH.

Maxkcum: IlonsaTHO, XOpomo, Paom TuiiaH, s MOHAN CyTh, AaBail OTAEIBHO IPO BpEMS, ¥
HAc OTJIeJIbHAs KOH(EPEHIUS TOTOBUTCA, Y MEHSI BOPOCHI TOTOBSITCA.

HNpuna (Paom Tuitan): Yto Takoe BpeMsa? DTo Kak pa3 mpouecchl u3MeHeHuil. Cmotpu,
ConHIle %e He OCTaHABIIMBAETCS, OHO BOCXOJUT, U CaM TOT ITOTOK MO>KET BOCIIPUHUMATHCS, KaK
BpEMsl, TO €CTh TOT MTOTOK, KOTOPBINA €ro BOZHOCHUT BBEPX.

Maxcum: ITonstHo. Xopouio, 0 BpeEMEHHU OTAEIBHO TOTOBOPUM.

55:25 CkopocTth cBeTa B IPYIrHX rajJJakTHKax. MexaHu3M TeJIenopTaluH.

Makcum: Y MeHs Toraa CieAyronmi Bonpoc. B oqHo# U3 BCTped Bbl TOBOPUIIU, CO CIIOB
KOHTaKTEPOB, M3 HEKOW NalN€KOW TajJakTUKH, KOTOpPbIE OLEHUBAIOT CBOIO CKOPOCTb CBETa
CYIIIECTBEHHO BBIIIIE HAIICH, €Cli HEe OmuOarch, pa3HHIA cocTaBisieT 70 170 MpoOIEeHTOB OT
HalIe CKOPOCTHU CBETA.

Hpuna (Paom Tuiian): a.

Maxkcum: Ilouemy y HHMX Takas CKOpOCTb cBeTa? Y HHUX KBAHTOBBIE IOJS Kak-TO IO-
JPYrOMY YCTPOEHBI WJIH OCHOBHOE KBAHTOBOE I10JIE, W, KaK Thl TOBOPWII, TPAUEHT APYTron?

Hpuna (Paom Tuiian): @OTOHBI T€ XKe caMble, HO OHU MOTYT PaCIpOCTPaHATHCS ObICTpee
3a CYET HECKOJIBKO JIPYrOro CTPOEHUS TallaKTUKH, TO €CTh €€ KBAHTOBBIX IIOJEH, OHU
MIEPEMEIIAIOTCS B OTOM IIPOCTPAHCTBE, 3a1€PKUBAsICh MECHBIIIE.

Maxkcum: To ecTb KOHGUTYpalMsi KBAHTOBBIX MOJIEH BIMAET Ha CKOPOCTDH IMEepeMeEIIeHUs
¢$bOTOHOB.

Hpuna (Paom Tuitan): Mpl ke ToXe MU3ydalld 3TOT BOIPOC, MOKHO JIM IEPEMECTHUTD JIy4
CBETa WIX MY4YOK (DOTOHOB MIHOBEHHO. DTO TaK Ha3bIBaeMasi «CBETOBAs TENEHOPTALIUS.

Maxkcum: Kak pa3 y Hac ceiiuac u3yqaroT 3TOT BOIPOC.

HNpuna (Paom Tuiian): Mbl ToXe H3y4aiau 3TOT BONPOC U JETAIBHO pacKiaibIBald BCE
SHEPIHH IPOCTPAHCTBA, KOTOPBIE 3TOMY MemaroT. M BOT Kak pa3 KBaHTOBBIE MOJIS NP MONBITKE
KaKUM-JINOO 00pa3oM pa3orHaTth Jyd CBETa, TO €CTh PACKPYTUTH €r0, MPUAATh eMY H3HAYAIbHYIO
CKOpPOCTb, MPUAATH €My U30BITOYHYIO U3HAYATIbHYIO SHEPTUIO U3ITyYEHUS. . .

S nageroch, MakcuM MOHUMAET, O YEM Thl TOBOPUILIb.

Maxkcum: J[a, craparoch IOHUMATb.

Hpuna (Paom Tuiian): Mbl Bujenu, 4TO Ha HAYalbHBIX JTalmax CKOPOCTh (POTOHOB
CTaHOBUTCS HECKOJIbKO Ooupiie. Hampumep, y Hac ObLT Tako#l pe3ynbTat, KOrja CTAaHOBUJIIOCH Ha
HAyaJIbHOM JTalle, 3TO MPUMEPHO 3,4 CEeKyH[bl, CKOPOCTh Iyuka (JOTOHOB cTaHOBMJIach Ha 12%
OoJbIle, TO €CTh OHAa ycKopsilach. Mbl Hauanu pa3OupaTh BONPOC TaKkKe C IJIA3MOUIHBIMU



LIUBUIN3ALUAMHY, 110 KAKOH PUYMHE HEIb3 MTHOBEHHO NepeMeniatb. OHU HaM paccKas3aliy, 4To
9TH 00IIMe KBAaHTOBBIE MOJS CO3JAIOT OIpEe/IeICHHbIE 3aKOHbI PACIIPOCTPAHEHUS BOJIH KBAHTOB,
MOTOMY YTO OCBOOOXK/IEHHBIE KBAHThI PACIIPOCTPAHSIOTCS 110 3aKOHAM BOJIHOBOM JMHAMUKHU.

Maxkcum: Bam Bce 3T 3aKOHOMEPHOCTH U3BECTHBI, 1a?

Hpuna (Paom Twuifan): [a, Mbl UX U3yUHIIH.

Maxkcum: To ecTeh BBl 3HaeTe BOOOIIE BCEe 3aKOHOMEPHOCTH BO BceneHHOW wiam BO
Bcenennoli MoxxeT oTanyaThecs?

Hpuna (Paom Twuilan): Mbl MoOXXeM »SKpaHHpPOBaTh, €CThb CIELHUAIbHbIE TPUOOPHI
HKPaHUPOBAHMS OOLIMX KBAHTOBBIX MOJIEH B IPOCTPAHCTBE JJIS CO3aHUS MOTHOTO a0COIOTHOTO
¢u3nyeckoro BakyyMa, B TOM 4YHCII€ SKPAaHHUPOBAHUS TEX H3IY4YECHUH, KOTOpBIE CO3JAIOTCS
CaMMMH aTOMaMH, XOTS OHM U COCTaBJIAIOT 27 MPOIEHTOB, NMpHuUéM, Oe3 yIaleHus camMHx
aTOMOB.

Hanpumep, atom rasa, co3garorcs CHELUAIbHBIE KaMeEpbl, KOTOPBIE CBSA3aHBI JIPYr C
JpPYyroM B pa3HbIX TOYKax IMPOCTPAHCTBA, WHOIZA YNAIEHHBIX APYr OT Jpyra Ha HECKOJIBKO
JIECATKOB CBETOBBIX JIET, M B OJTUX KaMmMepax IIPOUCXOIUT IepeMelleHUe-TeNeIopTaus
pa3IuyHbIX 00BeKTOB. HO TOJIBKO 3TO HE peKOMEHIyeTcs Ui MepPEeMEIEeHHs KUBbIX 00BEKTOB,
TeM OoJjiee pa3yMHBIX CyliecTB. TaM ecTh CBOM HIOAHCHI, CBSI3aHHbIE C COOMpAaHHUEM KBAaHTOBBIX
NoJieH, COCTABJISIIOIINX YEJI0OBEYECKOE TeI0, 00PaTHO B aTOMBI.

Maxcum: [Tonsto. Ho Tem He menee, cmoTpu, Paom Tuiian, s monydan uHGpopMaIuo, s
OBLT 3HAKOM C KOHTakTépoM Bukropom KopiryHOBBIM, KOTOPBIM 0OIIasics ¢ HUBHIM3ALKUEH U3
JpYroy raJlakTHKH, Ta OUBWIM3ALMSA €My IOKa3blBajla, YTO OHU MOTYT CHJIOM MBICIIH, BpaIas
ornpezeNéHHbIe SHEPreTUUECKHe Ol BOKPYT ce0sl, B CBOEM PHEPIeTUYECKOM KOKOHE, TO €CTh
TaM 110 4akpaM HMAET KaK-TO BpAlICHUE DHEPIUH, el€ 4YTO-TO JEIAl0T, U OHU MOTYT IIPSIMO B
bu3nYeCKOM TeJie TeNeNOPTUPOBATHCS, UICUE3HYTh B OTHOM MECTE U MOSIBUTHCS B JPYTOM MECTE.
OTO BO3MOKHO B IIPUHILIMIIE, IOTyYaEeTCs?

HMpuna (Paom Tuiian): 9T0 BO3MOXKHO. DTO J1a)Ke BO3MOXKHO 0€3 BCAKHX KaMep.

Maxkcum: To ecTh CHIION MBICIIH, CHIION cBOel OMOdHEpTHH, Tak?

HNpuna (Paom Tuitan): Jla. UenoBek MOXET, BO-NEPBBIX, YNPaBISATh CBOUM TEJIOM H
pacUICIUIATh €r0 Ha Pa3jiu4Hble YHEPTUU, HO U OTOrO HYXKHO YETKO IIPEACTABIIATH CKOJIBKO
SHEPIUH COAEPKUTCA B KaXJIOM €ro aroMe, B KaKOM IOPSAKE OHHM YJIOKEHBI, 1 CaMO CO3HaHHE
OH JIOJDKEH COXpAaHWTh IMpPH IMEPEeBOJE BCEX BELIECTB CBOEro Tela B (hpu3MyYecKoe U3ITydeHHe,
KOTOpO€ MepeMeIaeTcs MO 3aJaHHOM TPAeKTOpPUH, a TaM YXKE NEePEMEIICHHE IPOUCXOIHUT B
Takoi (hopMe IEeKTPOMArHUTHBIX KOJIeOaHHH, KOTOpbIe MPOHUKAIOT CKBO3b BCE BUBI CTE€H M TaK
nanee. JTo He B (hopMe CBeTa.

Makcum: To ecTb yesoBeK J0JDKeH 00JanaTh 3HAHUSAMH, KaK pa3o0parh ceds U MOTOM
KaK coOpaThCsl B KAKOM-TO MECTE.

Hpuna (Paom Twuitan): Jla, a emé xak coOpath ce0si, U 3/1eCh KaK pa3 KpPOeTCs PHUCK,
OMACHOCTh TOT0, YTO KaKWe-TO aTOMbl OyIyT cOOpaHbl HEMPaBMJIBHO, YTO MOXKET MPUBECTH K
3a00JIeBaHUSAM U JIAXKe K CMEPTH.

Maxkcum: Ho, moHumas MexaHu3Mbl, 3TO MOKHO OTpabOTaTh /10 COBEPILIEHCTBA, YTOOBI,
B IIpUHIIMIIE, 0€300J1€3HEHHO NePEeMEIaThCs ?

HNpuna (Paom Tuitan): S 3Hato, yTo, HanpUMep, HEKOTOPbIE HeTH ITUM 3aHuMatoTcs. Ho
y HHX TOXE 3TO HE YacTas Takas CIIOCOOHOCTb, Jake JUIl HUX, XOTS OHHM 3TUM 3aHHUMAIOTCS, ITO
JUISl HUX PEAKOCT.

A namm npezacrasureny Ha bypxane, Ha lllumope u Tak manee, NPaKTUUECKU 51 HE 3HAIO
HUKOT0, KTO OBl 3aHUMAJICA STUMH SKCIIEPUMEHTAaMH, IIOTOMY YTO Y Hac HET HEOOXOJUMOCTH B
TaKuX MEpeMeIeHUsX, Y HaC eCTh ONpeieleHHbIe KOpabiin, KOTOpBIE AETal0T 3TO 6€301acHO.

1:02:54 Pa3im4usi CKOPOCTH CBeTa B Pa3HBIX raJIAKTHKAX.

Makcum: Torga Ttakoid Bompoc. MbI ceilyac TOBOpPWJIM, YTO B JAlEKOM TrajaKTHKE
ckopocTh cBeta 170% OT Hamieid, moiaydaercs, Kakiue MaKCUMalTbHbIE MOTYT OBITh OTXOKIEHHUS,
200-300%, ckoIBbKO?



Hpuna (Paom Tuiian): Bc€ 3aBUCHT OT XapaKTEepUCTHKH TeX OOIIMX KBAHTOBBIX MOJEH,
KOTOpbIE HAaXOATCS B TajJakTHKE UM BOKPYT He€, OHU Be3ne pasHble. Ho koneOaHus, Mo HalMM
TEOPETUYECKHUM IOACUETAM, HE MOTYT NpeBbILIaTh 325%.

Maxkcum: DT0 B CTOpOHY 00J€e BBICOKUX CKOPOCTEH? A €CTh rajakTHUKH, T/ MECHbIIE
CKOpPOCTb CBETa, 4YeM B Haileil [ anakTuke?

HNpuna (Paom Tuitan): a, ectb Menbiie. Ho oTKJIOHEHHE HE JOJKHO MPEBBINIATH, TaM
y>K€ MEHbIIIE€ BEJINUUHA, I71e-T0 mpuMepHo 40%.

Maxkcum: U, Kak Tbl TOBOPHIIB, 3TO 3aBUCUT OT IPAJAUEHTOB?

Hpuna (Paom Tuiian): CBeT He MOKET OBITh CIUIIKOM MEJJICHHBIM.

Makcum: OT CTPyKTypbl OOIIEro KBAaHTOBOTO TOJISi, OT €ro TIpagueHTOB, OT €ro
XapaKTepUCTUK, Tpy0o roBops, Tak?

HNpuna (Paom Tuiian): Ha.

Maxkcum: BaMm Bce 3TH 3aBHUCHUMOCTH HU3BECTHBI, KaK KBAaHTOBOE IIOJI€ B Pa3HBIX
rajiakTukax opmupyercs?

Hpuna (Paom Twuifan): EcTh ompeneneHHble CIPaBOYHMKH, METOAWYECKHE DPAOOTHI,
CBS3aHHBIE C M3YyYEHHEM TaJlakKTUK, UX KBAHTOBBIX IOJIEH, KaK BEAYyT ce0sl B 3TMX KBAHTOBBIX
MOJIAX OIPECIICHHbIE U3Iy4eHUs. Y Hac €CTh CIPaBOYHAs JUTEPATypa 10 dTOMY IIOBOAY IS
CTYIEHTOB, 5 U3y4all, s 3TOr0 HEe TIOMHIO, TIOMHIO 00I1Iee, MPOCTO BCE ATO CYIIECTBYET B (hopme
CIIPaBOYHUKOB.

1:04:47 CxopocTh pacnpoCcTpaHeHHs] TOPCHOHHOTO MOoJsi. OTBETCTBEHHOCTH 3a
IKCIEPUMEHTHI ¢ 3PUPHBIM M0J1eM BHe (pU3NYECKOro BaKyyma.

Maxcum: Eciii Mbl TOBOPUM O TOPCHOHHOM TIOJI€, 51 IPABHJIBHO IIOHUMAI0, YTO OHO TOXKE
HUMEET CBOIO CKOPOCTh PACIIPOCTPAHEHUS, KaK (PU3NYECKOE IM0JIe WM KaK SHEeprus?

Hpuna (Paom Tuitan): Jla, TaM Toxke e€CTh BpeMs, HO CKOPOCTh PACIPOCTPAHCHHS
TopcuoHHOrO mousst B 30 pa3 mpeBbIlIaeT CBETOBYIO 3a CYET CBOEW TOHKOCTH, Oojiee TOHKas
DHEprus.

Maxkcum: Kak OBl THI OTBETHJI Ha BOMPOC, TMOYEMY CKOPOCTH PaCIpOCTPaHECHHS
3JIEKTPOMArHUTHBIX BOJIH U TOPCHOHHOTO MO pa3nnuHbl? Kakue (hakTopsl 31€ch MOTYT ObITH?

HNpuna (Paom Tuitan): [ToToMy uTo y HUX, Kak Bbl Obl CKa3aliu, pa3Has Macca, TO €CTb
pasHoe KOJIMYECTBO SHEPrHM B HUX BIIOKeHO. OHM Ooniee ToHKHe. UTO 3HAUUT Ooyiee TOHKUE?
Bbonee 6picTpo pacmpocTpaHsomuecs.

Makcum: Ilomyuyaercs, 4TO TYT €CThb BHEIIHUHM (aKTOp: XapaKTEPUCTUKU OOIIETo
KBAHTOBOTO TOJIS BIMSIOT, U TaK)KE BIMSET caMO U3IydeHHe, KaKol OHO YacTOThI, M Tak Jajee,
KaKHe OHO XapaKTEPUCTUKU UMEET, CKOPOCTh PACIIPOCTPAHEHUSI.

HNpuna (Paom Tuiian): a.

Maxkcum: BHemHuit 1 BHyTpeHHUN (aKTOPbI UTPAIOT POJIb.

HNpuna (Paom Tuiian): a.

Maxkcum: ITonstHo. IlonyuaeTcs, TOPCHOHHOE COCTOUT M3 0oJiee TOHKUX YHEPIruid, U 3a
CYET 3TOTrO OHO OBICTpee?

Hpuna (Paom Tuiian): OHo camo — Goiiee TOHKast dpUpHas SHEPT U

Maxkcum: Y Hac Ha 3emie MPOBOJUIN OMBITHI C TOPCHOHHBIMH TOJISIMH, OBLT TaKOM
AKHMOB, MOXeET ObITh, BBl €0 3HAETE, MIOTOM eUIE JApyrhe UCCIeA0BaTeN!, KaK s OHUMAI0, UX
Teopusi OblIa OCHOBaHA Ha TOM, YTO €CJIM MBI BpaliaeM HEKHUW OOBEKT, JF0OOM OOBEKT, Jaxe
KpPYIJIBIA B3SITh KakKOW-TO, KpPYIJIyl0 IUIACTMHKY, Mbl HAauMHaeM €€ Bpallarbh, TO OHa YXKe
ABTOMATUYECKHU CO3/1a€T TOPCUOHHOE T0Jie. DTO NMpaBuibHas Teopus?

Hpuna (Paom Tuitan): He3auem ero cos3naBath, OHO YK€ BE3/C €CTh.

Maxkcum: To ecTh HaM HHYETO 3aKpy4duBaTh HEe HaA0? Hago mpocTo rpaMOTHO UM YMETH
YIPaBIATH?

Hpuna (Paom Tuitan): D10 BHemHsAA 00051049Ka 3QUPHOrO OKeaHa. S| Xouy HalOMHUTH,
4TO JIOOBIE HSKCHEPUMEHTHI C 3(PUPHBIM TOJEeM, JeKalluM BHE (U3NYECKOTO BakyyMma,
BO3MOXXHBI TOJIBKO C paspelieHuss M IOJ HEeNOoCpeJCTBEHHbIM HaOmoneHueM JlyxoB 17-ro



YPOBHSI, TO €CTb AHIEJIOB MPUPOIBI, a JI000 MpoKoN Bakyyma, J000e MOBpEXICHUE
TOPCUOHHOT'O MOJIsl, MOKET MPUBECTU K OOJIBIINM pa3pyLICHUSIM Tella Wi (PU3NIecKoro Mupa 3a
cu4€T OCBOOOXKJEHHS OOJIBIIOrO KOJMYECTBAa HEpealin30BaHHON »Hepruu B J1000# Qopme,
KOTOpoe OyzneT oOyCIOBIEHO COCTOSSHMEM KBAaHTOBOI'O MOJS BOKPYT 3TOTO MecTa. DTO MOXKET
IIPUBECTU K COOTBETCTBYIOLIUM KapMUYECKUM IOCIECACTBUAM Ul TEX, KTO SKCIIEPUMEHTUPOBAI
0e3 paspemnierus JlyxoBHOro Mupa.

Makcum: DTO Kak pa3 TOT ciydald, Kak OHO Be3Jle OBIBaeT, e€ciM 4eJOBEK Hayal
SKCHEPUMEHTHPOBATh, HO HE 3HAET, YTO HAJ0 C KEM-TO CBA3AaThCS M MIPOKOHCYIBTUPOBATHCS, TO
OH co31aéT mpoOieMy, HO, KaK TOBOPUTCS, «HE3HAHHWE 3aKOHOB HE OCBOOOXHAeT OT
OTBETCTBEHHOCTI.

Hpuna (Paom Twuifan): [lyxu Bce 3HaIOT 3aKoH, Briciiee S 3Haer.

Maxkcum: Briciiee Sl MOXET €My CUTHal MOChUIaTh, YTO MPEKpPATH 3TO JeJaTh, a OH
MOKET BCE PaBHO MPOJIOJIKATD.

HNpuna (Paom Tuitan): IlosToMy 5 1 TOBOPIO, UTO Y HAC K€ BCE ATH MpPaBUiIa BKIIIOUEHBI
B IIKOJIBHYIO MPOrpaMMy IPUPOAOBEACHUS, (PU3UKH.

Maxkcum: [TonsaTHO, y Bac-T0 noHATHO. PaoMm TuiiaH, s MpaBUIbHO NOHUMANO, YTO €CIIU K
HaM II0 IIOPTajly B BELICCTBEHHBI MHUp IPHUIUIO KaKOE-TO TOHKOMAaTE€pUaIbHOE pa3zyMHOE
CYILIECTBO M3 JAPYroil TOHKOMaTepuanbHOi BeeneHHol, To, 4ToObI Kak-TO ero BoOoOIe 3aMEpPHUTh,
4YTO OH 3JECh PSAAOM C HaMHM HAXOJUTCS, MBI JOJDKHBI MEPUTh B KaKUX-TO TeparepLOBBIX
JUarna3oHax W3MEHEHHUs JHEPruil B IPOCTPAHCTBE, YTOOBI €ro Teno 3aduKCUpOBaTh, TaK S
MOHUMAI0?

HNpuna (Paom Tuitan): Jla. OH ke cOCTOUT U3 PHEPruM Oosee BHICOKOYACTOTHOM WIIH,
KaK Bbl Ha3bIBaeTe, BHICOKOBUOPAIIMOHHOM, YeM Te MPUOOPBI, KOTOPHIE Y BaC €CTh.

Maxkcum: YV Hac npruOOpOB-TO HET TaKUX, I0-MOEMY, IT0Ka, HE 3HAIO.

Hpuna (Paom Twuifan): [Ipencrasp, 4To, €ciiv Thl, HAIPUMED, HAa BECHI, IPEAHA3HAYECHHBIE
JUISl B3BEIIMBAHUS YEJIOBEKA, MIOJIOKWII TOPOIIMHY. UTO OHM MOKAXKYT?

Maxkcum: [IoHATHO, YTO OHU HUYETO HE MOKAXKYT.

HNpuna (Paom Tuiian): A ropomirHa CymecTByer.

Makcum: Ananorust xopoiuasi. Borpoc Takoii: y Bac Takue mpuOOpsl BO3MOXKHO YHCTO
npuOOpHO cO31aTh?

Hpuna (Paom Twuifan): [la, BO3MOXKHO, HO YK€ TbI 3TO ...

1:09:56 U31y4yeHne Kak 0JHO U3 CBOMCTB MAaTEePHH.

Maxkcum: CymiecTByeT Ju B IPUPOAEC MaTepus 0€3 IHEPreTHIECKUX BO3MYIIEHUN, B 9TO
u3 ce0s mpeAcTaBiIsieT oHa 06e3 YHePruH, Kak TUIIOTeTHYECKU HeBO30YKIEHHAsI cyOCcTaHIus?

Hpuna: Yro 3HauuT «O6e3 sHepreTuueckux Bo3myuleHHi»? OH ke ckazaj, 4To 0o
aToM M3MaET U3TyUYCHHE, JaKe s TOMHIO. BBl U3mydeHus Ha3piBaeTe BO3MYyIIeHUsIMU. nn uro?

Makcum: Jla, aa.

Hpuna: OH ke ckazai, 4To Jake aToM BOJOPOJAa ONpEAETICHHbIM 00pa3oM H3IIy4aer.
Kak oH MoeT cymiecTBoBaTh 0€3 U3IydeHHs ?

Maxkcum: Her, a ecnmu Mbl 6epéM He aTOMbI, a TOHKOMaTepHalibHbie MUPHI? Tam xe y
HUX CBOM KaKHe-TO, HE aTOMBI, U3 YETO-TO OHU COCTOSIT, U3 KAKUX-TO 3JIEMEHTOB.

Hpuna (Paom Twuifan): ¥V HuX ecTb cBoM — 3(QupHbIe. Y MI000H MaTtepuu ecTb CBOE
u3ny4yeHue, kak y CoiHIla ecTh CBET.

Maxkcum: To ecThb TOHKOMaTepUadbHBIE TETa TOHKOMATEPUATbHBIX ITUBIIIM3AIMNA TOXKE
JTAIOT CBOM M3ITy4€HUsl, KaKHe-TO CBOM MOJISl UMEIOT, 1a?

Hpuna (Paom Tuiian): [a.

Maxkcum: [lonaTtHo. DTO Tema OTHENbHON OOJNBIION KOH(epeHImHu. Xopoino, Paom
Tuiian, cnacu00 OOJBIIOE, YTO THI CErOJHS OBLI C HAMH.

Hpuna: braromapro, Paom Twuitan, 6maromgapro, Makcum, Giarogapro, TOporue 3puTen,
3a TO, YTO BbI MPOCIIYIIAIN 3Ty KoH(pepeHuuto. J[o ckopbix BcTpeu!

Maxkcum: J[o ckopbIx BeTpeu!






