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C nomol1b10 NpsIMOTo HUTUPOBAHUS, PACKPBIBAIOTCA (PU3NYECKHE IPECTaBICHUS
Tpancrumanaiickoro bparcTsa, 0OHapogOBaHHBIE B OTKPHITHIX UCTOYHUKAX. OOBSBICHO O
O6eckoHeuHoU aenumocT MaTepur. O nepexojie ¢ 6osee riryookoro yposHs D¢pupa N+1, k
cienyomeMy ypoBHio J¢upa N, mocpeacTBOM TOPOUIaTIbHO-BUXPEBOTO ABMKEHU. TouHast MOJIEIb
TaKOTr0 Mepexoia MoKa He PacKpbITa, HO TOBOPUTCS, O €€ HaX0XAeHUH B OyaymieM. D¢up 1
npeacrasieH 4-Ms ¢ppakuusMu. M3 camoii TUIOTHOI - 00pasyeTcs psii XUMUYECKHX IeMEHTOB. M3
clefyIoue - psa 3GUPOXUMUUECKUX IEMEHTOB, C pa3MepoM 000JI0YKH 3(PHUpOITEMEHTa MopsaAKa
pasmMepa Onostorndeckon kiretku. M3 3-if ppakumm oOpa3yroTcsi ICHXOXUMHUYECKHE SJICMEHTEI, C
pa3zmepom 000s10uku 0koi10 10 cM. U 3 camoit ierkoit ¢ppakuuu o0pazyroTcs JyXOXUMHUYECKHe
AJIEMEHTHI: 3€pHa JyXa ueloBeKa, IlaHeT, ['anakTtuk u BeenenHoll. 3epHo ayxa yesioBeka uMeeT
000JI0UKyY MopsiAKa eJUHULL KioMeTpoB. O00JI0UKa 3epHa AyXa IUIaHeThl U3MepSAETCs
aCTPOHOMUYECKHMMU €IMHULIAMU, 000JI0UKa yXa 3epHa ["anakTuku oxBaThIBaeT 3Ty ['anakTuky, a
JIEMEHT sA/Ipa (aHaJIOr HYKJIOHA) 3epHa JyXxa BceneHHoll uMeeT pazmep 1 MiIpA. CBETOBBIX JIET U
OTOXKECTBIISETCS C HEAABHO HAlICHHBIM acTpoHoMamu «Bemnkum Huuto». Mexny snementamu
OJIHOT'O YPOBHs, TIOMHMO JIEKTPUYECKUX B3aMMOJECHCTBHM, CYIIECTBYIOT MATHUTHBIE CBS3H,
00pa3oBaHHbBIE TUHEHHBIMHA BUXPSIMH COOTBETCTBYIOIIEH Ppakunu Dpupa 1, KOTOpbie CBAZBIBAIOT ITH
2JIEMEHTHI TONapHO. BEKTOp 3BOJIIOLNY HANPaBJIEH HA IOCTOSHHBIM POCT SHEPTUH TOPOUAAIBHBIX
BUXpEH, 1 Ha 3aMeHy TpyObIxX Ppakiuii Ddupa 1 B 3TOM BUXpE U €ro 000I0YKE HA CAMYIO JIETKYIO
¢pakuuto. Takum 00pa3oM, TEOPETHUECKH, OT/ICNIbHBINA IPOTOH, HE TePsisl CBOEH TOKIECTBEHHOCTH,
MOJKET pa3BUTKCS B «Bennkoe Huaroy, mpoiast craauu HeIeIMMOM eIMHUIIBT spa d(QUPOITCMEHTA,
NICUXOAJIEMEHTA U Jlajiee: uenoBeka, Ceetuna, ['anakTuky.

bonee noapobHoe pe3tomMe, NoKa 6e3 umrar

4 Anp, 2008 at 11:24 AM

Kak u3s ogHopoaHoro nony4vaercs "oraenbHoe"

NTak, Kak M3 ogHopoAHOro nosny4aercs "otaenbHoe". CumTtaeM Ddup oaHOpPoAHbIM (nocne 3To noTpebyeTt
YTOYHEHMUS), 3T0 YyTO-TO nogobHoe rasy nnm XKNAKOCTU. TyT:
http://www.imec.msu.ru/content/nio/VanDaik/vd 4.html MOXHO NOCMOTpEeTb, Kak BUXPUTCSA ras u
XUAKOCTb. MNMocMoTpuTe Ha puc. 77 MO ccbinike. Bbl BUANTE ToponaanbHyo cnvpanb AbiMa, aHaNOrMYHO 3TOM
Cnupanun yCTpoeHbl U NPOTOHbI U 3/1IEMEHTbI S4pa NCUX03EepHa U 3NEMEHTHI Sapa 3epHa ayxa. "YueHue Xpama"
( http://www.roerich.com/7 21.htm ) (cM. HactaBneHme 1, TOM 1) yTBEpXAaeT, YTO Takas cnupanb,
cocToswasn n3 49 o60poToB, ABISETCS OCHOBOW BCEro.

XapaKTepUCTUKU TakKoro "otaenbHOro" wan cnupanm

Kak n3BecTHoO rasoamMHamMnkam, ToponaasbHble BUXPU Fra3a MMeKT MOHUXEHHYIO MAOTHOCTb rasa BHYTpu cebs
MO CpaBHEHMIO C MJOTHOCTbIO rasa BHe BUXps. IOTHOCTb rasa B BUXpe nagaeTt npubnmsuTenbHO B 2 pasa.
YT106bl MOHU3NTL MNOTHOCTb, HAAO WU3bSATb SHEPTrutd, MMEHHO 3Ta 3Heprus u byaeT KUMHEeTUYECKOW SHepruen
BpalleHMs ToponaanbHOro BUXps-Cnvpanu. B ToponganbHOM BuXpe BpalleHue rasa NpoucxoauT He TOJIbKO
BOKPYI LEeHTpa cnupann, HO M BOKpYr uUeHTpa 6onblwero konbua Topa. B pabote B.A. Autokosckoro "Obuas
ampoaMHammka" Ha cTp. 190-195 nokasaHo, 4YTO BpalleHMe BOKPYr OCUM Topa TOopouAanbHOro BUXPSi-
cnupann Sdupa (NpoToHa) CO34AET 3/1eKTPUYECKOoe Nosie NMPOTOHA, a BpalleHMe BOKPYr KOJbLEBOro LeHTpa
cnunpanu cospaer CMWH NMpOTOHa. PaboTy MOXHO cKayaTb TYT:
http://www.atsuk.dart.ru/books on cd.shtml Takxe B pabote H.I. KacTtepuHa paetca 6onee
noApobHbI BbIBOA TOro, YTO 3/1eKTpUYeckoe nosie MoxeT 6biTb 06pa3zoBaHO OCECMMMETPUYHbBIM BpaLleHUEM
acdupa. Pabota nexuT TyT:

http://ivanik3.narod.ru/Kasterin/ObobschAeroElektro /Kasterin.pdf

NTak, nMeeM OTAEeNbHY YacTuuy M3 «OAHOPOAHOro» CO CMMHOM WM 3apsiaoM, HY M eCTeCTBEHHO MacCoM. DTo
BCE YTO HaM HapAo.

"OTtpaenbHoe" u ero o6bosiouka, BMaa marepumn, ctpym dcdupa,

Kak s4po aToMa OTHOCUTCS K 3/1IeKTPOHHOW o06os04ke 3TOro atoma, Tak "oTaenbHoe" OTHOCUTCS K ero
obonouke. Cyas no atomy, aapo B 100 Tbic. pa3 MeHblle MO pa3Mepy 4yem obonouka. WTak, 3TO Kacaetcs
aToMOB UM BelwecTBa. OHU COCTOAT M3 camon rpybon (nnoTHon, Tsxenon) dpakumm Sdupa. U3 dpakummn 2
adupa, KoTopass ToHble 4yeM dpakumsa 1 (MeHee nnoTHas, 6onee BO3BbIWEHHAsA) COCTOSAT 3UPO3EpPHa,



obpasywwme psag 3PMPOXMMUYECKMX 3S1eEMEHTOB, MOA0OHO MPOCTO XMMWYECKMM 3MeMeHTaM, C pa3MepoM
avameTpa 060104km ogHoro acdumposepHa okosio 10 MUKpoH (pasmep 6uonornyeckon knetkn). N3 dpakumn 3
adupa, KOTOpas TOHbLUE YeM (ppakuMs 2, COCTOSAT NCUXO3epPHA, KOTOPble MMEIKT pasmep AnameTpa 060104KM
okono 10 cM. U3 Hux Takxe obpasyeTca psa NCUMXOXMMUYECKUX 3/1eMEHTOB. S mpegnonarat, YTo CpefHui
pasMep o60s04kM ncuxo3epHa okono 10 cM, MOTOMYy 4TO, NEpBOE, KOCBEHHOE: TakKoB, MpUbAM3UTENbHO,
pa3mep cepaua 4denoseka. BTtopoe, ecnm y Bac korga-nmbo CCbiManncb UCKPbl M3 rNa3, TO Bbl MOMU
3aMEeTUTb, YTO UCKPbI Kak 6bl oTAeneHbl Apyr OT Apyra paccrtosHuem B 10 cM, n cammn no cebe CBETATCA Tak,
kak 6bl 0.5 MM ux pasmep. To ecTb pa3Mep 060/104KM MCUXO3epHa - okono 10 cM, a pa3Mep sapa
cooTBeTCcTBEHHO B 100 ThiC. pa3 MeHblle (OKOM0 MUKPOHA), HO CUIbHOE CBEYEHME AeNaeT ero 3aMeTHbIM. 3Tn
NCUXO3epHa 3aroSIHAT BCE MPOCTPAHCTBO. [lanee no wkane matepuu MAyT 3epHa Ayxa unu MoHaabl vnu
Bbiclume 4 yenoseka, cocroswme m3 ewé 6osee yToOHYEHHOM dpakuum Homep 4 Ddupa. A4po 3epHa Ayxa
MMeeT pa3Mep HECKOJSIbKUX CM U B OCHOBHOM JIOKanuU3yeTcsl B COSTHEYHOM CMIETEHUM YesioBeKa, HO OHU MOryT
BbIXOAUTb M3 Tena W nyTewecTBoBaTb K ApyrMM nnaHeTam. Ob6osouvka sgpa 3epHa Ayxa wuMmeeT pasmep
HeCKoNbKMX KM. [anee mnayTt - 3epHa ayxa CeeTtun. Paszmep ux apep - 3TO rae-Tto Tbicaum KM. A 0605104KkM
nocTtatoT Ao apyrux nnaHet ConHedyHoW cuctembl. W cnepywowuvin BuA MaTepuu, COCTOSILLUMIA U3 cCaMoM
BO3BbIWEHHOMW dpakunm Ddupa, 3TO0 3epHO Ayxa B ueHTpe lanaktuku. 370 TOoT KocMmuueckuit MarHuT,
KOTOPbI PYKOBOAMT AYXOM BCeW [anakTuUKu, M Kaxaoro yenoseka B otaenbHocTu. O6onoyka KocMmnueckoro
MarHuTa oxBaTbiBaeT BCHO @anakTumky. A MOTOKM YTOHYEHHOW dpakumn Ddupa B 3ToM 060/7104Ke, 3TO TO, YTO
yCTpeMssieT BCe OCTalibHble AyXOBHble 3epHa. Tak)e, BO3MOXHO, NpoLecC MHTEHCMBHOIO 3Be34006pa3oBaHms
B co3Be3aum OpuOH, cBA3aH C dopMMpoOBaHMEM HOBOM [anakTuku, M TaMm TakXe MposBAsSeTCsS BTOpPOW
Kocmuuyeckunit MarHmT ans Hawen yactu Fanaktuku. Janee. Yckopsowmecs s3upHble CTPYW NPUTArMBaOT K
cebe napannenbHble UM CTpyn adwupa. lpuyeM cunbHee BCero NpUTArMBalTCS MapanfiefibHble CTpyu u3
camol nerkon ¢pakuum Ddupa. Takoe obbeaMHEHNE MOTOKOB JIEXXUT B OCHOBE MeXaHM3Ma KOCMWYECKOro
MarHeTuama. [puUTsSH)KEHME NPOUCXOAUT 3a CYET MOHMXEHUS AaBNeHUsI B ycKopsiowencsa cTtpye (4ucTas
rmgpoamHamMuka). Kpome Toro, ctpys 6onee ToHKoM dpakuun 3dupa MOXeT pacniaBnaTb cTpyto 6onee
rpybon dpakumm ddurpa. C NOMOLWbIO 3TOro, Kak pa3 M BO3MOXEH MEXaHWM3M TpaHCMyTauuu, Koraa 3epHo
Ayxa 3amewlaet rpybble cBon 060n104kM, Ha 6bonee TOHkMe. YTO AenaeT 370 3epHO 6onee YyBCTBUTESbHbLIM U
COOTBETCTBYET €ro 3BOJIIOLUMOHHOMY MPOABMXEHNID. IMEHHO TakMM 06pa3oM 06beaMHATCS NOTOKM Ddupa oT
Kocmumueckoro MarHuta, CBeTMA U AYXOBHbIX 3epeH. MOXHO 3aMeTuUTb, YTO MpW He napanienbHOCTU CTPYH,
cuna NpuUTSHXKEHUS TepseT MponopuUMOHanNbHO KOCUMHYCY yraa mexay crpysmu. MNpu 60 rpagycax KOCUHYC
paBeH 1/2, npu 90 rpagycos - 0. [M03TOMY, B aCTpOJIOrMM M UCMNOMb3YTCSA 3TU Yrbl, KaK CMbIC/I0O 3Ha4YMUMble
npuM MNOCTPOMKE TrOpOCKOMOB. W, HakoHeu, B 4YeM CMbiCn 3BonaouMKW. [JyxXxOBHOE 3epHO WMeeT [ABe
XapaKTEPUCTUKM: NOTEHUMAN - SKBUBANEHT KUHETUYECKON SHEPIrUM ero ABUMXKEHUS, N KayeCcTBO 060104KN, TO
eCTb M3 KakoW dpakuum 3dupa, rpybo mnm yTOHYEHHOIM cocTouT ero obosiouka. Tak BOT, 3BOAOLMS
3aK/loyaeTCcsd B MOCTOSHHOM poOCTe MOTeHuMana 3epHa Ayxa, 4YTO BO3MOXHO, eciu AyX nuTaeTcs
ycTpemneHveM CeeTtun n KocMmyeckoro MarHuTta. PocT noTeHumnana 3epHa Ayxa no3BofseT eMy BOMIOWaTbCS
BO BCe 6onee yTOHYEeHHble OpMbl XM3HU. Nocne yenoseka Mbl CTaHeM 3Be340M, MOTOM [anakTuKoKr, NoToM

OrHeHHble LeHTpbl

M nocnegHee. ArHM - OFOHb Ha CAHCKPUTE, TO Xe, YTO U Ddup. Y pa3BUTOro AyXOBHO 4yesioBeka ecTb 49
OFHEHHbIX LEHTPOB - 3TO MCMXO3epHa pacnosioXeHHble B OCHOBHOM B rpyAHOM 4acTu Tena 4enoBeka, MX
obonouka Takxe 10 cM, HO CBETATCA OHW KakK Koneca 2 cM aguvaMeTpoM. OHWM COBMeELLAlTCs C HepPBHbIMU
LeHTpamMu B Tene yenosBeka. VMIMEHHO ycTpeMieHne 3TUX LEHTPOB M TBOPUT BCHO BbICLLYK MCUXMKY YesioBeKa.

Eweé oavH BONpocC, KOTOpbIA 8 ynycTun. M3 yero coctont ogHopogHoe? OTBeT. OHO TakXe MONEKYSPHO, Kak
M ras. ToNbKO MOJIEKYJIbl €ro Ha AEeCATKW NOpPSAKOB MeEHbLUe MO pa3MepaM, YEM MOJIeKy/bl rasa. DTu Manble
MOJieKy/fibl B CBOK Oouepefb SABASIOTCS BMXpeBbiMW 0bpa3oBaHusaMK elwé 6onee ToHKoro ddupa Homep 2. U
Tak A0 6ecKkoHe4yHOCTM. DTOMY HeT KoHua. Jliobas yactuua Hemcyeprnaema. "DNeKTpPOH TakXe Heucuyeprnaem,
Kak 1 atom".

OTKyaa BCE 3T0?

4 Anp, 2008 at 11:56 AM

Bcé 370 B35TO U3 BblgepKeK M3 TarHoM JOoKTpUHbI, ONMy6/IMKOBAHHbIX B CIeAYIOLMX KHMrax: "TanHas
JokTpuHa" E.M. bnaBatckoi, "Arum Mora”, "YuyeHne Xpama"“. Bot yto rosopurt EMbB B BBeAeHMM B “TalHOM
JOKTpnHe":

Mosmopum skpamuye. TaliHas JJokmpuHa 6bi1a obuje-pacnpocmpaHeHHoU penuzueli OpesHe20 U
npeucmopu4ecKko20 Mupa. Zokasamesibcmaa ee pacnpocmpaHeHHocmu, docmosepHble peKopobl ee
ucmopuu, noJsIHasA yenb GOKYMeHmMos, YAB[UUX ee Xapakmep U Hasu4que ee 8 Kaxkdoli cmpaHe, sMecme ¢
yuyeHuem Bcex ee sesiukux Adenmos, cywiecmsytom no celi deHb 8 maliHbIX cBAMUAUWAX, 6UbaUOMeEKax,
npuHadnexaujux OKKy/IbmHoMy bpamcmay.

Ymesep:deHue 3mo cmaHosumca 60/iee BepoSMHbIM, NPUHAB 8 CO0bparkeHuUe caedyrowue Gakmel: npedaHus
0 mbicAYax opesHeliluux Nanupycos, CNAaceHHbIX, Koeda bubiuomeka AnekcaHopuu 6b11a YHUYMOXKeHa;

MbICAYU CAHCKPUMCKUX mpyoos, ucyHe3Hyswux 8 MHOUU 80 Bpems uapcmsosaHus Akbapa; obujas mpaouyus
8 Kumae u AnoHuu, 4mo nodUHHbIe OpesHUe MeKCMbl C KOMMEeHMAapusamu, Julub 61a200apa KOMopbiM OHU



CMAHOBAMCA NOHAMHbIMU, U UCYUC/ISeMble BO MHO20 MbICA4Y MOMo8, daBHO cmasiu HedoCmynHbl PYKam
Hesex0; uc4e3HoseHuUe obwupHol, ceAaueHHoU U OKKY/ibmHol aumepamypsi BasuaoHa; nomepsa kawoyeld,
Komopble 00HU JIUlb MO2/1U paspewums MbICAYU 3a2a00K e2unemcKux uepo2iuguyeckux pekopdos;
npedaHus MHOUU, YmMo NOO/IUHHbIe, COKPOBEHHbIe KOMMeHmapuu, Jub 00HU denaroujue Bedbl NoHAMHbIMU,
Xoms u He docmynHbl 0719 2/1a3 HeNOCBAWEHHbIX, BCE e, COXPAHAIMCSA COKPbIMbIMU 8 newepax u
csamuauwax 0214 lNocsaweHHbIX; U MoxoecmseHHoe seposaHue cpedu 6yooucmos OmHOCUMesIbHO UX
CBAWEHHbIX KHU2.

OKKy/Ibmucmsl ymaep:koarm, 4mo 8ce 3mu JoKyMeHmbI cylwecmayom 8 nosiHoll 6e3onacHocmu om
OCKBEpHAUUX pyK 3anada, Ymobbl BHOBb NOABUMbLCSA 8 60J1ee NpocBelWeHHOe BpeMs, Bpems, Komopoe, no
c/108am nokoliHozo Ceamu JaliaHaHda Capacsamu, Mlechchha'm (omsep»eHHbIM u Qukapam sHe Apulickoli
yusususayuu) npudemcs nodoxkoameb».

N60 He suHa MocsAaweHHbIX, YMO JOKYMEHMbI 3MU HbIHE «ymepsHbl» 0/19 HeNOCBAWEHHbIX; N0O06HAA Mepa
He 6b1/1a NpOOUKMOBAHA 320U3MOM UJIU }KeJIaHUeM MOHonoJlu3uposams CoKposeHHoe 3HaHue, daroujee
»KU3Hb. Cywecmsosasiu makue Yacmu TaliHo2o 3HaHUSA, KOMOpble HA NPOMSAKEHUU HeUCHUC/IUMbIX BEKOB
00J/IKHbI 6bIJ1U OCMABAMbLCA CKPbIMbIMU 0m 2/1a3 Hesexxd. Ho 3mo 6b1710 nomomy, Ymo nepeda4ya
Henod20moB/IeHHbIM MAaccam madiH, mako2o 2pOMAdHO20 3Ha4YeHUs 6bi1a 6bl PABHOCU/IbHA BPYHEHUIO
pebeHKY 3akKeHHol cseYu 8 NOPOX0BOM nozpebe.

bnaroaapHocTb

4 Anp, 2008 at 1:21 PM

A 6narogapto AutokoBCcKoro Bnagummpa AKMMoBMYaA 3a ero Npornosejb Matepmasmima, M, B HaCTHOCTH, 3a ero
KHMry "O6Lwas abmpoauHaMmKa”, KoTopas CcTana He06X0AUMbIM MHIPEANEHTOM, MPUMMPUBLLMM BO MHE Mory 1
dusmky.

TyT HaxogATcA Bce paboTbl 3Toro aBtopa: http://www.atsuk.dart.ru/books on cd.shtml

CnUcoK KHUr Yyenma Arim Uoru

4 Anp, 2008 at 1:37 PM

A1 6yly NpUBOAMTb LMTAThl M3 STUX KHMUI, CCbIIAACh HA HMX, Kak Ha MCTUHY, TaK KaK Mx MCTOYHMK B
coBepLeHcTBe BrajeeT TanHo JoKTpUHOM.
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Noyemy TamHaa JlokTpmHa B "TanHou JOKTpUHe" He 3aBeplieHa

4 Anp, 2008 at 1:59 PM

Hexkomopas HesacHocmb 8 usnoxeHuu "TaliHol JoKmpuHbl" 6b171a npedHamepeHHa, ubo HeCKoJIbKO
NPeKpacHbIx Mo2oa y4YeHbIX YABUAUCh bbl HAa npexKOeBpeMeHHOM HaxoxdeHuu AmomHol 3Hepauu.
( U3 "KocMonoruueckumx sanmceint” E.U. Pepux)

"TaMHas [okTpmHa" 6bina M3gaHa B 1888 EneHown bnaBaTtckol. Jo co3aaHms aTOMHOM 60M6bl 0CTaBasoch 6osiee
50 net, HO ecnn 6bl hopMyJia aTOMHOM 3HEPrMM Gblsia BblJaHa paHblle, Mbl 6bl C BAaMW HE YMTa/IM Cceryvac 3ToT
}ypHan. EneHa Pepux, coctaButesib KHUM ArHM Moru, o4eBMAHO, 6bl1a KOMNETEHTHA U B CYXKAEHUM O "TalHOM



JIOKTpUHE". U, MMEHHO, YTOGbI packpbiTb TalHyto JIOKTPUHY MOSHEE, M GbiIM 3anMcaHbl KHUIM Arku Moru, Ho
CMYCTA HECKOJ/IbKO AECATUETMI nocse ny6amKauum “TanHon [JoKTpuHbI".

becKkoHe4YyHas e IMMOCTb MaTepun

4 Anp, 2008 at 3:00 PM

Mpumume o06vACHeHUA u y4eHusa OKKY/lbmu3sma, U c/ienas uHepuyus gusuyeckoli HayKu 3ameHuUmcs
CO3HamesibHbIMU, deamesibHbIMu Cunamu 3a npedesiamu noKposa Mamepuu - 08uKeHUe U UHepyus cmaHym
nod4uHeHHbIMU 3mum Cunam. Bca Hayka OKKYIbmu3ma nocmpoeHa Ha OOKMpUHe UJ1/1Il030pHOU npupodsbl
Mamepuu u Ha 6eckoHe4Hol denumocmu Amoma. OHa omkpbisaem 6ecnpede/ibHbie 20pU30HMbI /15
CybcmaHyuu, odywesseHHoU 60:KkecmBeHHbIM ObixaHuem ee /Jywu, 80 BCeB03MOXKHbIX COCMOAHUAX
paspexxeHHoCmu, COCMOSIHUSAX, euje He CHUBLWIUXCA CaMbIM OYXOBHO-PACNOI0XKEeHHbIM XUMUKAM U OU3UKAM.
(M3 nepBoro ToMa “TanHoM JOKTPMHBI".)

ToponaasbHO-BUXPEBOE ABUKEHUE

4 Anp, 2008 at 3:09 PM

Jmom 3aKOH cnupasibHo20 JBUXKeHUSA 8 nepsuYHOU mamepuu ecmb HaudpesHeliuiee npedcmassieHue
epeydeckoli dunocoguu, nepsbie ucmopuyeckue myopeybl Komopol noymu sce bbiau lMocsaweHHbIMU 8
Mucmepuu. 'peKku 8ocnpuHA/IU 3MO om e2unmsH, a nociedHue om xasoees, KOmopblie 6blIU y4eHUKamu
6pamuHos 330mepudyeckoli LLkosbl. Jleskunn u Jemokpum u3 A6depsl - y4eHUK Maeos - y4usu, 4mo 3mo
spauwjame/ibHoe 08UXKeHUE amomoB U cgep cywyecmsosasio om BeyHocmu. 'ucem, epakaum, SkgpaHm,
Mugpazop u 8ce e2o yyeHuKu y4uau spaweHuro 3emau; Apbabxama us MHOuu, Apucmapx, Cenesk u Apxumeo
BbICHUMbIBAJIU ee BpaujeHue Mmak e Hay4Ho, Kak 3mo Je/1arom U HbIHewWHuUe acmpoHOMbI; Mo20a Kak
meopus HavanbHbix Buxpesbix Koney 6bina uzsecmHa AHakcazopy u noddep»xusasiacs um 3a 500 nem do P.
Xp. unu noymu 3a 2000 nem, npexde Yem oHa BHOBb 6blia npuHama anuneem, Jekapmom, CeedeH60p2om
U, HaKoHey,, C Ma/IbiIMU U3MeHeHUAMU c3pom B. TomcoHom/ 160/. Bce nodobHoe 3HaHue, cnpasediugo
2080pA, ecmb 0M38YK apxauyeckoli OOKMPUHbI, NONbIMKA 06bACHUMb KOmopyto desiaemca menepb. Kakum
06pasom J1todu, NOCIeGHUX HECKOJIbKUX BEKOB NPULWJ/IU K MeM Ke npedcmassieHUsM U 3aKII0YEeHUSAM,
Komopsble npenodasasiucb, KaK aKCUOMHbIe UCMUHbI, 8 COKpogeHHocmu Adyta MHozue mbica4enemus Hasao,
A8/19€emcs 8ONPOCOM, NodsiexKaujumM 0cobomy obcyKOeHu. Hekomopble npuwiu K HemMy nymem
ecmecmseHH020 NPOOBUKeHUS 8 (hu3uydecKol HayKe U camocmosmesibHbIMU Hab/1rooeHUAMU; dpyaue, KaK
KonepHuk, CsedeHbope u euje HECKO/IbKO Opyaux, HECMompsA Ha ux 60/1bWy0 Y4eHoCmMb, 0643aHbl CBOUM
3HaHuem 2opa3do 6osibwe UHMyuyUU, Hexelu npuobpemeHHbIM NPpedcmasaeHUAaM, pa3sumbsimM 0ObIYHbIM
nymem u3y4eHus.

/160/ O Buxpesbix Amomax.
(M3 nepBoro Toma "TanHoM JOKTPUHbI")

TyT ccbliKa Ha pa6oTy ToMcoHa B. KenbBuHa "0 BuxpeBbix aToMax” M.-J1. Focusgat 1928 r.:
http://ivanik3.narod.ru/JJ/ElektrMatter/JJPKelvin-10.pdf

Kak B1amMm TOMCOH paccMaTpumBas Liesblid aTOM, Kak TOpoMzabHbI BUXpb. Mbl ke npeanaraem
paccMaTpuBaTb OTAE/bHbIM NPOTOH, KaK TOPOMAAJIbHBIM BUXPb 3Mpa.

Kak BbIrnaamuT npoToH

4 Anp, 2008 at 3:51 PM

B "YuyeHun Xpama" B NepBoM HacTaB/ieHMM, AaHHOM oKos1o 1900 roaa, AaHO onmMcaHue TOpPoMAasIbHOM CriMpanm
U ee 060/104KU. YTO MOKET COOTBETCTBOBATL KaK AApYy aTomMa BOAOpPOAA M ero 060/104Ke, Tak M 3bMpPO3EpHY,
NMCUXO3EPHY U 3epHYy Ayxa.

Bot umtaTa 13 "YueHuna Xpama":

Budumas BceneHHas 8 UyesioM, pasHO KAk U Kaxkoas coCmasHas, uju op2aHu4yeckas, ee 4yacmse - 6yob mo
COJIHUe, nJiaHema, 4es108eK UJiu MOJIeKY/1a, - NepBOHAYA/IbHO NPOABIAEMCA Ha (pU3UYECKOM nJjaHe 8 sude
cybcmaHyuu, uau mamepuu, u3 BHymMpeHHe20, usiu OyX08HO20, NJIAHA XU3HU 61a200apsa npobyKOeHUo
3Hepauu NOMeHYUAJIbHbIX CUJI, BbI3bIBAEMbIX K XU3HU soJieli (Mowbio doxama). Imu 3Hepauu codepKamcs,
UJIU 3aKJI0YeHbl, 8 onpedesieHHbIX Usemax, NPoAs/AIWUXCS Ha npomsKeHuUU Besiukoeo seka - Kaabnebi - 8
cpepe Pazyma. Ljsema smu 2opa3do 6osiee 8bICOKO20 NOPATKA, HEXeJlu UX OMPAXKeHUS, - U3BeCMHbIe Ham



ysema ¢usuyeckozo niaaHa. Koeda dna Kakol-nubo omoensbHol, unu uHousudyaiusuposaHHol, Yyacmu
BceneHHoll Ha4uHaemcs HoBbIl *U3HeHHbIU YUK - YUKA 6bimus, Mo cHa4asaa oH NnpoAssisemcs 8 sude
6bicmpo sBubpupyrowell Maccbl CBepKarWuX Usemosbix MoHO8, pazsopadusarouielics u3 onpedesieHHol
MOYKU 3¢hUPHO20 NPOCMPAHCMBA BOBHE - 8 pu3UYeCKoe NpOoCmMpaHCcMaBo (Ha3osem e20 Mak) nocpedcmsom
Kpy208020 (cnupasibHo20) dB8uXKeHus. JuamMemp nocsedHe20 BHEWHe20 BUMKAa cnupasau bydem
onpedensmbca cymmoli pacnpocmparaowelics 3Hepauu, nepedaHHol obweli Macce nepsuUYHbIM UMNYJIbCOM.
Koz0a 8 nocnedHem sumke cnupasiu 3ma 3Hepausa docmuaaem csoell npedesibHol Mowu, Ha4uHaem
3apoxkdambcsl HelimpaibHbIl yeHmp. 3mo npoucxodum 61a200apa KOHMAakmy u s3aumodelicmsuro
He2amusHbIX CUJ1 YNJIOMHEeHUS U cxamus, c8oUCMBeHHbIX PU3U4eCKoMY NJaHY, C cuiamu, npobyKOeHHbIMU
delicmsueM BbilueynomsaHymoUl dyxosHol, uiu noaumusHol, 3Hepauu. 3mom HelimpasibHbIl yeHmp,
KomopsbIli npu cO3uOaHUU Kakoz20-aubo mMupa CmaHoBUMCA €20 3KBamopuasibHbIM NOACOM, NPOAB/IAemcs 8
4esI08e4eCKOM U XXUBOMHOM UapCcmaax Kak Co/IHe4YHoe cniemeHue. [IponopyuoHaibHO YMEHbWAasCh om
3mozo yeHmpa K dpyaoll moyke, usemosas cnupasib obpasyem 8 pe3ysibmame 6bicmpo spawjaroujulica
usemosol wap, 4acmu4yHoO CNItOCHYMbIU Yy Kaxk0020 NoJiKca U noJbill, ec/iu CMompems Ha He20 € MOoYKU
3peHus ¢usudeckoli cybcmaHyuu; o0HaKo 8 delicmaumesibHOCMU OH codep:um 8 cebe Bce NomeHyuuU u sce
CKAaHObI - HAKONJIeHHble 8 Npedbidyuwux maHugdecmayusax 6azue uau NopoYHble HaKJI0HHOCMU
sonJiowarowe2ocs 320, UIU CYUHOCMU, - me cnawue cusbl, Komopble 8 JOJIXKHOe BpeMA U 8 HadJiexaujem
mecme no peweHuro 3akoHa Kapmbl npossamca 8 delicmauu Kak npuquHbl nociedyowux npossaeHull 3moao
320. B 3mom wape 3axkl04eHa makxe anxumuyeckas cuaa mpaHcmymauuu gusudeckol cybcmaHyuu 8
OYX0BHYI0 3Hepauto U vice versa , NoO00O6HO MOMY KaK NUWa nymem nepesapusaHus U YCBOEHUA
npespauwjaemcsa 8 nJiomb U KPOBb U 8 KOHUE KOHU08 8 (hu3uyecKyto 3Hepauto. Ecau 661 3mom cnupasibHbili
usemosol wap MoxHo 6b1/10 BuGemb U3UYECKUM 2/1a30M 8 CAMOM Ha4yase e2o 3apoxKoeHus, mo
NoKasasaock 6bl, YMO OH NOCMENEeHHO 0X8ambigaem U 3amblkaem 8 cebe onpedesieHHY0 4acme NYCmoz20
npocmpa+Hcmaa. Ha sbicluem dyxo8HOM njiaHe 8ce 0eMapKayUuoHHbIe IUHUU uc4e3arom, U OH KaxKemcs
Hepas/iu4yuMbIM, ec/iu 2080pumb 0 hopme, 8 BEJIUKOM oKeaHe J¢upa - knadosol scex 3Hepauli u nomeHyull.
Ho Ha sbicluemM acmpasibHOM njaHe, Ha niaaHe /Jywu, oH npedcmaem OyX08HOMY 3PEHUI0 KaK
uHOusudyanusuposaHHas CyuyHocmsb - Hazosume Ee AHeesiom, /J3sa unu bo2om, Kak yeodHo, - Komopas
HacmoJibKo npesocxodum Kpacomol, CUAHUEM, BeJIUKOJIenuemM U MoUbio 8ce, K020a-/1ubo CKasaHHoe uiu
HanuUCaHHoe 4esI08eKOM Ha 3my memy, 4mo 6ecnosie3Ho daxke NbimambCcA nepedams Kakoe-HUbyob
sneyamJsieHue 0 Hell 4e/108e4eCKOMY YMY; 3MO HYXKHO yBUdemb U 0CO3HAMb, YMO6bl MOXKHO 6bIJ10 NOHAMb.
OHa npuHadnaexum K s8ouHcmMBYy ApxaHz2eso8, oKpyarouux boxxkecmaseHHbil [lpecmos, ymo Haxodumcs 8
cepouye Kaxdo2o U3 3moz20 02pOMHO20 BOUHCMABA U 8 homeHyuase cyujecmsyem 8 cepoue Kaxooz2o
yesi0Be4eCKo20 cywecmsa. Aia uiocmpayuu 8o3bMume Jaucm bymazu u npumume 00HY €20 CMOPOHY 3a
0dyxosHblIl naaH, a opyayto - 3a pusudeckul. 3amem sbibepume cpedu MHo2uXx Opya2ux 0OHY MOYKY 6es1020
uysema Ha Oyxo8HOM nJiaHe (Mo ecmb CIMopoHe JIUCMa) U npedcmasbme BCNbIlKY csema, uau
co3udamesibHol 3Hepauu, npou3oweowyto 8 Hekol dpyz2ol moyKe U yoapuswyro 8 paccmMampusaemyro Hamu
mouyKy, coobwus eli makum obpaszom b6osiee 6bicmpbie subpayuu, mo ecmb Hadesus ee UHbIM BUOOM
osuxkeHusA. Imom sud dsuxeHus (boxamuydeckasa 3Hepaus), obadaroujuti nocmynamesibHbIM UMNYJ/1IbCOM,
Hanpasum cybcmaHyu, codepxauyiocsa 8 Haweli moyKe, Yepes 80JIOKHO bymazu (Komopoe omseyaem
acmpaszibHoMy, UJiu NPOMEKYMOYHOMY, NJIaHy) Ha Opyayo CMOPOHY JIucma, mo eCms Ha gusuyveckull naaH,
u y»ke mam 61a200apa ONUCAHHOMY Bbile CNUPA/IbHOMY OBUXEHUI0 NPOJO/IKUMCA (hOpMUpPOBAHUE
3AaKOHYEHHO20 UBEemoso20 Wapa u3 MoYKU e20 NosABJAeHUA Ha U3UYeCKOM nJiaHe, NpedcmasieHHOM 8
Hawem npumepe onpedesieHHoli cmopoHol aucma 6ymazu. Mo o6e cmopoHbi om cpeduHHol, unu
3KeamopuasibHolU, IUHUU Wwapa sce2da pacnosiazaemcs NO COPOK BOCeMb CNUPAJIbHbIX KOJley, cama e
OHa A8/19emcs COPOK deBAambIM, C KAKO20 6bl NOJIOCA Mbl HU nocMompeJiu. 3ma cnupasibHas ysemosas
060/104Ka 3aKa4aem 8 cebe cybcmaHyuo Ha mom naaHe delicmaus, Ha KOMOPOM U Yepe3 Komopblli
3Hepausd, BX00AWas 8 Hee U3 UCXOOHOU MOoY4KU ee npoAssieHuUs, byoem pabomams 8 COeOUHeHUU C CUIamu
ysema 014 co3udaHuA UHOUBUAYAIU3UPOBAHHOU XU3HU - 6ydb MO K/IeMKa, Yesio8eK Uu/u e yesbill mup. Ha
npomsxeHuu scel 3pbl uHOUBUAYAIU3UPOBAHHOU MaHUgecmayuu, He3asucumo om ee
npodoJikume/ibHoOCMu, cyujecmsyem aypudeckoe coomsemcmasue 3momy NoJioMy wapy 8 sude ocoboli
chepbl coz3udamesibHOU 3HepauU, KoOmopasa MakKxe AsJAemcs YsemosbiM WapomM, o06pasyouum aypy
Kark0ol KiiemKu, YyesioseKa usiu mupa. [lpu mamepuasausayuu Kakoz2o-aubo Mupa sHympu 3mozo
usemoso20 wapa-cgepsl (8 pe3ysibmame 83aumodelicmaus BHYMPEHHUX U BHEWHUX CUJ1) NOCMEeNeHHOo
¢opmupyemcs cHayana 6bicmpo spawarowaaca cpepa mensiomsl, a 3amem saaxkHocmu. *[lpu 3mom cuna
npumskeHus, Komopoli o6s1adaem 3aK/II0YEHHAA B8 €20 MAcce 3HepauA U cuja, npusjaekaem K ssaze
nJ1asarwyo 8 NPOCMPAHCMBe KOCMUYECKYIo Nblib. B meyeHue diumesibHelilux nepuodos sBpemMeHu
02POMHOEe KOJIu4ecmao Nbi/iu U nadarouwel u3 dpy2ux Mupos mamepuu 8 sude memeopos u m.o.,
npussiekaembix K 3mol cgepe u3sHe, nocmeneHHO Npespaw,arm 3mo, MaKk CKa3ams, Co0epKumoe
UBEemMoB020 Wapa 8 KOpPy Makozo e mMupa, Kak mom, Ha KOmopom 8bi celivac xuseme. Ho npexde yem Bce
3mo npou3owsio, becqucaeHHble Kanbnbl Ha3ad, ma cybcmaHyus, 8 KoOmopyto 061ekaemca npoAsAlWasaca
8 amoli moyke Jyxo0B8HAA 3Hepaus, Ve ycnesaa npolimu Yepe3 mHoaue ¢asbl 6bimus - om mosieKyJbl 0o boaa.
U AlyxosHasa CywHocmsb, uau Cozoamesns Mupa, sudumo npedcmassieHHas smoli moykoli Ceema,
Co3HamesibHO U G0b6POBOJILHO NPUHANA Ha cebs mpyd, omeemcmaeeHHOCMb U Kepmasy, co3dasas u3 csoell
cobcmaeHHoll cybcmaHyuu mom mup, 8 KOMopom Opyaue npossJieHHble CyujHoCmuU 601ee HU3K020 NopAOKa
Moaym npuobpecmu Heobxodumblli usudeckuli onbim. bsiazodaps 3momy onbImy co BpemMeHemM OHU CMaHym
npu2o0OHbIMU 018 OyX08HO20 b6bIMUS, NOC06HO aHeesam u 6oz2am. lNpouecc, aHano2uYHbIl 0OHOMY U3
BbILWEONUCAHHbIX, NPOUCX0OUM U NpuU poxdeHUU /1106020 pebeHKa uiu demeHbilwa XUBomHo20 Ha



¢usudeckom naaHe. Co3udamesibHAS IMAHAUUSA MYXKYUHbI cooepxum 8 cebe onpedesieHHYH 4acmb
cybcmaHyuu, nopoxdeHHoU Ha OyX0BHOM NnJiaHe B83aumodelicmauemM MYKCKUX U KeHCKUX CUJ1, Kak 6b1/10
06BbACHEeHO paHee Ha npumepe 9ByX MoYeK caema, u/iu co3udamesibHbix o2Heli; U npu ee KoHmaxkme u
s3aumodelicmauu ¢ ovum, uau AUYOM, passuBWIUMCA B8 AUYHUKAX KeHCKoU ocobu, npoucxodoum
onsio0omsopeHue - 3a4amue. Ocmaswasaca 4acms 3mol cy6cmaHyuu ucnosib3yemcs npupodol 014
¢dopmMuposaHua onpedesieHHo20 Buda Mamepuu, CpasHUMO20 ¢ BHympeHHel 060104K0l cnUpasibHO20
ysemosoz0 wapa, 8 KOMopPoM U npoucxodum cospesaHue niaoda. Mamka, uiu sHewHul NOKpPos,
coomsemcmsyem 3momy UsemosomMy Wapy, HO OHAa He eCMb Cam Wap; ubo Mamka, Mak e Kak u siobas
0opya2asa op2aHu4Yeckas cmpykmypa, umeem C80t0 0CO6YH cnupa/ibHYK ysemosyk cgepy - usemosol wap,

usau aypy.

Kak BMAMM M3 3TOrO OMMCAHUS TOXKE He BMOJIHE ACHO, KaK YCTPOEH 3TOT MoJibiM Wwap. MoXKHO NpeanooxKuTh,
YTO CKpbITME CAENaHO CreumasibHo, Kak 1 B "TalHoM [loKTpuHe". TeM He MeHee, i Mpeanaral cYMTaTh NPOTOH
TaKMM MOJIbIM LLIAPOM C NPUMNJIHOCHYTbIMM MOJIOCAMM M MOXOXMM Ha [IbIMOBOE KO/IbLO, KaK MOKa3aHo Ha

KapTUHKe:

"...CHayvasia 6bICTpO BpaLjarLlancsa chepa TENA0Thbl, a 3aTEM BIAXKHOCTM. *" - 3TO MOXKHO TPaKTOBaTb TaK:
LlEHTPa/IbHbIM BMXPb MO TEMNEPATYPE XO/I0AEH, 3TO M3BECTHO M3 ra3oAMHaMMKM M CBA3AHO C TEM, YTO
TENnJI0BoE ABMXEHME MOJIEKY NEPEXOAUT B YNOPALOYEHHOE ABMKEHME M TemnepaTtypa nagaet. Buxpb BOKpyr
LIeHTPasIbHOr0, W/IM 3MIeKTpUYecKoe noJsie, 6oee Tensoe, 1 ero MoXKHO Ha3BaTb ccepor TensoThl. A cdepa
B/TQYKHOCTM, 3TO yBJIeYEHHas BHELUHMM BMXPEM MO TMMNY NPUCOeAUHEHHOro BMXPA (CM. "O6Las
adupoanHaMmKa” cTp. 267) xkuakaa dasa lNpoctpaHcTBeHHOro OrHA (PIOFMCTOH), OHA HAXOAMTCS CHapPYKM,



TaK Xe, Kak 1 BOJa B CTakaHe Nnpu BpalleHnn JIOKEYKOM OTXOAUT K HAaPYXHbIM CTEHKAM.

M 3Ta cTathsa NoYTH noaTrBepKAaeT BbllleCKa3aHHble BbIBObl.

Kak BbirnaauT 3/1€eKTPoH

4 Anp, 2008 at 4:29 PM

YYEHbIE BNEPBbIE MOJYYNAN GOTOCHUMOK 3/IEKTPOHA B ErO "SHEPTETMYECKOM UMOCTACH"

MepBbii  (DOTOCHMMOK 3/IEKTPOHAa B €ro

"3HEepreTMyecKom unoctacu” caenamm
eBponenckme yuyeHble. ®oTorpadms
ony6/MKoBaHa B JIOHZJOHCKOM
exeHeaeslbH1Ke "O6cepeep”. 3acHATb

3/IEMEHTAPHYI0 YacTuLy YAasoCb Hay4yHOM
rpynne w3 LWBEACKOro yHWBEpCcUTETa ropoja
JlyHA.

"MopTpeT" 31eKTpoHa npeAcTaBAseT Cco6oM
[eCATb KOHLUEHTPUYECKMX KPYroB, KOTOpble
ABJIAIOTCA €ro 3HepreTMYeCKMM BblpaXKeHUEM.

B pa6otax 6bl1  MCMNOJIb30BaH  CJIOMKHbIN
doToKoMNNEKC, BKJIOYAIOLLMM nasep,
CNEKTPOMETP M CTPo60cKomn. CbeMKM Ha BbICOKMX CKOPOCTAX Yepes3 KpaTyamlume
NPOMEKYTKM BPEMEHM MPOBOAMIMCb B MOMEHT SIDKOM BCMbIWKM CBETa, KOTopas
Bbi3blBasla pacnaj aTOMOB M BblAesieHue 3N1eKTpoHoB. lMocnefHWe nonmajanu Ha
cneuyanbHy0 MULLEHD.

MonyyeHHble B MOMEHT yZapa 0 MULLIEHb MHOMOYMUC/IEHHbIE CHUMKM 3/1EMEHTApPHbIX
YacTuL, 3aTeM OblIM Ha/oXeHbl ApYr Ha Apyra. B pesynbTaTe yyeHble nosyyuam
nepeoe 4eTkoe QoTorpaduyeckoe M306paxKeHMe INEKTPOHa, OTMe4vaeT
exeHegenbHuK. 06 3toM coobuaet UTAP-TACC.

http://www.inauka.ru/news/article81242

Kak BUAWMM, 3/IEKTPOH - 3TO TOXE BMXPEBOE KOJIbLIO, KaK M NMPOTOH, TO/IbKO C MEHbLLEN SHEPTUEN, U C
NPOTUBOMOJIOXKHbBIM MPOTOHY BUHTOBbIM (haKTOPOM.

Bonpocbl 04HOro KOppecnoHAEHTa U MOU OTBETbI

4 Anp, 2008 at 4:39 PM

Bonpocbl:

1.- 4yTO 3acTaBnAeT CBOpavMBaTbCA 3PUp B TOPbI?

2.- NoYeMy BCe TOpbl, K MPUMEPY, SNEKTPOHOB, OAMHAKOBbI, HO OT/IMYHbI OT
TOXe OJMHAKOBbIX TOPOB MPOTOHOB?

3.- CKOJIbKO BCEr0 BO3MOXKHO Pa3sHOBMAHOCTEN TOPOB?

OtBeTbl:

1. 2u1p B TOpbl CBOPAYMBAETCA MPU AOCTATOYHO GbICTPOM ABMMKEHMMU CTPYM 3Mpa, 3TO TYPOYIEHTHbIN
3 dekT. CTpym Bhixoasawme 13 60blUMX BUXPEN 3Mpa, NOCPEACTBOM TYpOYIEHTHOCTM TBOPAT
MeHbLUMe BMXpU 3Upa, KOTopble, B CBOK oYepesb, MOCPeACTBOM 3BOJIOLMKU MM HapalluBaHUA
SHEepruu, NocTeneHHo pacTyT B pa3mepax.

2. MNpu TBOpEHMM BelecTBa, CHa4Yana 06pasytoTca NPOTOHbI, BCE OAHOr0 pasmepa NoTomy, YTo
0611125 pe30HAHCHAaA 4acToTa MX CUHXPOHWU3MUPYET MO SHEPrUM. DNEKTPOHbI 06Pa3yOTCA KaK
3aBMXPEHMA PALOM C NPOTOHAMM, MX SHEPrMsA MOTOMY MEHbILLE, a OMHAKOBOCTb MOXET C/1e/10BaTh M3
0AMHAKOBOCTU MPOTOHOB.



3. Ec/iv roBopuTb TOJIbKO O CTabMJIbHbIX Pa3HOBMAHOCTSAX TOPOB, TO HAJ0 CKa3aTb, YTO TaK Kak
3BOJIOLMSA 3aK/II0YaETCA B MOCTOAHHOM HapallMBaHWMM BUXPSAMM CBOEM SHEPTUM, TO Pa3HOBMIHOCTEMN
OyZeT cyeTHad 6eCKOHEeYHOCTb (TaK KaK MpUPOCT SHEPrmMM B BUXPE, NMO-BUAMMOMY, ByaeT
KBaHTOBaHHbIM). HO nogaBastowas YacTb NPOTOHOB BELLECTBA HAXOAUTCA NOKA Ha O4HOM YPOBHEe
JHEprum, XoTsA, BO3SMOXKHO, M PAacTeT KOJIEKTMBHO BO BCelM BceneHHoM MelbYakiMMm Laramm.
OfHaKo HeKoTopble NPOTOHbI, HAXOAALWMECA, KaK CKa3aHo B "YUYeHWM Xpama”, B KPaCHbIX KPOBAHbIX TesibLax,
yKe

ceryac NoCTOAHHO BO BCEX JIIOAAX NEPEXOAAT HA CNEAYIOLWMIA SHEPreTUYECKUIM YPOBEHb CKAUYKOM,
nepexoa M3 hM3MYECKOM B acTpasibHy0 Matepuio. MprMyem Halo yYMTbIBATb M COCTaB BUXPA: M3
KakoM bpakumm acmpa COCTOMT OH U ero 060/104Ka. FoBOpA 0 NPOTOHaX, S FOBOPK M O HEMTPOHAX
M 0 Aapax aTOMOB.

OnpegeneHuve 3Heprumu

4 Anp, 2008 at 8:23 PM

becnpegenbHocTb 2, 339. [BuKeHue MosIeKy/1 ycmpemJisaem subpayuu moKos moxodecmseHHbIX
3Hepauli. KocMu4yecKue 3epHa HACbIWAamMca 3HepauamMu subpayuli ycmpemsieHHbIX MoJieky. [osopsa o
KOCMUYeCKUX 3epHax, MO>KHO maop4Yyecmso Ha38amb cocmosHuemM MazHuma co3HaHuA. Koz2da sHepauu
npumszugarmca K moxx0ecmseHHOMY UeHmMpY, MOXKHO Halimu npu4uHy 3mo2o npumsxeHus. bydem nu
3HepauA Ha3saHa UMNYJ/IbCOM UJIU BUXPEBbIM BpaujeHuem, ocCHosaHuem ee byoem co3HaHue. KoHe4yHo, Koz20a
MOXHO 6ydem onpedesiumb 3Hepaur0 Kak cmpemumesibHO Hecywycsa K 06beduHeHu, moaoda
ycmpemsieHue MazHuma ymsepdumcs.

YcmpemneHue MazHuma npumszusaem 8ce »KU3HeHHble NPOABJIEHUS.

To ecTb, CyTb MOHATMA 3HEPrus - 3TO BUXpeBoe BpaleHue apupa. UMeHHo, 3To BpalleHMe obpasyeT
maccy, U B 3TOM 06pa3oBaHMM NPOABISAETCA SKBMBAJIEHTHOCTb MacCbl U SHEPrmu1, 3anMcaHHas
AMHwWTEeMHOM B hopmyny E=mc” 2.

®pakuumu Idupa 1

4 Anp, 2008 at 8:44 PM

BbecnpegenbHocTb 1, 145. Ciou [lpocmpaHcmaeHHo20 O2HA ymaeepKdarm €/10U 3eMHbIX NJIaHO8.

BecnpegenbHocTb 1, 66. KocMoc cocmoum u3 HeCKO/IbKUX NCUXONPOCMPAHCMBEHHbIX AB/1eHHbIX OCHOB
Mamepuu Mampukc. MGKpOKOCM U MUKPOKOCM UMEem C80U OCHOBbI, NPAsUJibHee CKa3amb, CBOK 0OHY
ocHosy Amoma Kocmuuyeckozo.

A otoxkpecTtBasAw ¢pakuum dpupa 1 co cnosmu NMpoctpaHcTBEHHOro OrHA M NCMXONPOCTPAHCTBEHHbIMM
ocHoBaMM Matepumn MaTpukc. B Ka66ane roBoputca o 4-x BUAax MaTepmm, TakMm 06pa3somM MOXKHO
roBopuTb 0 4-X ppakumax gupa 1, U COOTBETCTBEHHO O 4-X CJI0X 3€MHbIX MJ1IaHOB, @ UMEHHO:
XMMUYECKME D/IEMEHTbI, 3(PUPHbIE 3epHa, NCMX03epHa, 3epHa Ayxa. Bce aieMeHTbl 3TUX 3eMHbIX MJ1aHOB
o6pa3oBaHbl MO O4HOM MoAeNM - Moaen Amoma Kocmudeckozo.

NoHATUE 3epHa B ArHu [’"OFG neromepuia

4 Anp, 2008 at 9:04 PM

becnpeaenbHOCTb 4.2, 325. TBopyecmso Kocmoca Hacbiwaemca npumskeHuem MazHuma. Bce
cmpemsAwuecs amombl NPUMA2UBAOMCA K 3epHy dyxa, ubo Kaxkdoe meBopyeckoe npossjeHue umeem csou
Aa0pa. B 3epHe Oyxa 3axk/104eHo 8ce ycmpemJsieHue U BbIpaxkeHUe meopyecko2o HanpsaxeHus. KoHeyHo, 8
3epHe dyxa ymsep:KJeHbl 8ce 3Hepauu U coobpa3os8aHue KOCMUYECKO20 HanpasJ/ieHus, Ho AssieHue
YCmMpeMmieHUsl K pa3HbiM KOMBUHAaUUSmM co30aem npoyecc 06pamHo20 HanpsxkeHus. To/lbKo HanpsKeHHbIl
cocyd daem HanpassieHue, Komopoe udem ¢ 3adaHuem Kocmu4veckum. Koz0a sokpye 3epHa dyxa
cobupaemcs 3Hepaus, COOMBemCcmByUu,da ycmpemsieHuto MazHuma, mo oHo pasHo co6upaHuUK amoma
BOKpYye e20 adpa. Bce npouyeccol u3Hu delicmayrom U3 BHympeHHUX umnyibcos. Koada umnysibc
nepecmaem noddepxxusambca npumskeHuem Kocmuyecko2o MazHuma, moada cusaa cyensieHus
yHu4Ymokaemcs. Koada 3epHo dyxa nOKpbiBaemcsa HazpomoKOeHUsSMU, mozda ss/isemcsa pasobuljeHue ¢
4uCMbIM MOKOM, 8edyWUM K npumsikeHuro Kocmudeckozo MazHuma.

Tak 3epHo dyxa ecmb CB8A3b MexKJy chepamu.




TyT noKasaHo NpMHUMNMaAbHOE NOA06ME 3epHa flyxa M aToMa, OT/IMYME, BUAMMO, TOJIbKO B MOTEHLMANE MU
HanpAXEHHOCTU, UK SHEPTUM, UK Habope BMOPaLIMHI.

becnpegenbHOCTb 4.2, 328. Bce Mosieky/ibl 08U2AOMCA NO NPUMSAKEHUI, 8Ce NPOCMPAHCMBEHHbIe 02HU
08U2aOMCA NO NPUMSAXKEHUI0. 3epHO KocMuYeckoe npumszusaem K cebe sce amombl. KoHe4yHo, Karkobil
amom ecmb 3epHo, HO Cywecmsyrm 3epHa KocMu4decKkue. Tak Kaxxdoe CBemuJsio npumsazusaem 8 csou
BUXpeBble KO/IbUa 3HepauU U Hacbiwaem ux c8oumMu Jiydamu. lMpocmpaHcmaeHHbIl 020Hb NOMOMY He
00HOpPOOeH, HO pa3HO20 HanpsxeHus u csolicms.

CsemuJia npu s8pawjeHuu NpumMA2UBAarm U B0BJIEKAM 8 c8ouU opbumsl 3Hep2uU, NOMOMY MBOPHYECMBO
Csemun Hacblwaem BceneHHyr. Ceolicmso 3epHa dyxa ymaeep:kdaemcs Ha uesayo MaHsaHmapy u
cocmassifsiem moxdecmseHHyIo cyujHocmb co CsemusioM. KoHe4yHo, MoHaoa Hackiwaemca makxe
Csemunamu, ubo cocmassisiem 3epHo Jyxa.

BblaeneHHoe - NoATBepKAeHWe NpeablayLlert MbIC/U.

becnpegenbHocTb 4.2, 420. Co3HaHue, oKymbigarowee 3epHo dyxa, Hacbiujaem ymaepKOeHuem mMouju 02HSA
Kocmuydeckoeo. ToYHoe ycmpemieHue 3epHa dyxa As/isem co3udaHue yas8/1eHHo20 02HA. Cmuxus,
nposis/ieHHas 8 nomeHyuase 3epHa dyxa, 0aem Hanpas/ieHue CO3HaHU. OKpYKeHuUe CI0AMU YCMPeMIeHHbIX
ozHeli daem Jyxy cujly NPOHUKAMb 8 pasJjiuyHbie cgepbl. TOHKUE c/iou darom nomeHyuasny oyxa
BO3MOXXHOCMb NpoAs/ieHuUsa ycmpemaeHus. CayujeHHble c/lou mak 3adepskusarom nomeHyuasn! Ceolicmaa
HacsoeHul yKasbisarom Ha medIeHHoe UJIUu YcmpemsieHHoe NpodsuKeHue 8 38o/oyuto. Teopyecmso dyxa
usmMepsAemca NOMeHYyUaIoM U CJI0AMU 02HA. TpaHcMymayus 02HeHHAas HacbiWaemcs SMaHayuamu
npocmpaHcmaa u homeHyuasn dyxa, 3aK/IYeHHbIl 8 KaxKO0M KOCMUYECKOM 3epHe, npumsausaem 8ce
3Hepauu. Kaxdoe KocmMuyecKkoe ObixaHue Hanpszaemcsa co3HaHuem 6ecnpedesibHo.

MoATBEPKAEHME MbIC/IU, YTO MEPM/IOM HAMPSXKEHHOCTM 3€pPHA AyXa ABASETCSA €ro NoTeHuman, OAHAKO TaKkKe
HaZ0 YYMTbIBATb M KaYeCTBO 060JI0YEK OKPYXKALMX JaHHbIM NMOTEHLMA.

becnpegenbHocTb 4.2, 434. KocmMuyeckoe codemaHue HanpAazaemcs o2Hem npocmpaHcmaa. CoyemaHue UcCKp
npumszusaemca KocMuyeckum MazHumom. 3epHa o2HeHHbIe Kusym 8 KaxKOOM amoMme U cuJia cyensieHus
depKumcs Ha 3Mux o2HeHHbIX 3epHax. Kozda HanpsxeHHbIl MazHuUM meopum, mo20a 020Hb 3epHa
covYemaemcs ¢ UMNy/ibcoM MazHuma. Ymeep»0eHHbIll 020Hb 80biXxaem Kaxk0oMy amomy UMNYJ/IbC XKU3HU.
JAyxomsopyecmso Hanpazaemcsa nposssieHuem o2HA. Kozda Ha paccmosHuu mbiciu OyXomasopam, mo 3mo
delicmsue pasHaemcs maopyecmsy npoCmMpaHCMBeHHO20 02HA. Bocnpuamue u nocbiika omaevarom momy
JKe 3aKoHy. /Jelicmsue o02HA 3ak/odaemcs 8 ycmpemaeHHom MazHume. MazHum dyxa nomomy ompaxkaem
BCe KOCMUYecKue npoAs/ieHuUd. 3mu nomeHyuasibHble CU/ibl YCMAHOB/1eHbl Pa3yMom, KaK CUIa KU3HEHHaAs.
MazHum dyxa coyemaem 8ce KU3HEeHHble UMNYJibCbl. KoHeuHo, daxe ¢u3zudecku MazHUmM dyxa cyenssem
mameputo. KoHe4yHo, xpaHuauwem dyxa 6ydem «4awa» U 3mo XpaHusauuwe ybepexem u mameputo, ubo
3a/10:KEHO Mo2yWecmBeHHbIM UMNYJ/IbCOM COKPOBEHHO20 02HA. Tak u3 3epHa NpoCmMpaHCMBEHHO20 02HA
cmpyumca myopas cuaa. Tak 3epHo dyxa HanpsAzaem ycmpemseHue K chepam BbICLUIUM.

TYT YTOYHEHME MBIC/IN, YTO OFTHEHHOE 3EPHO - 3TO He Leoe AP0 aToMa, a, Kak BUAUM, OTAEe/IbHble MPOTOHbI U
HEMTPOHbI, a BO3MOHO M 3JIEKTPOHbI, XOTS AS NOC/NEAHUX, AyMato, Bbl6paH TEPMUH "BUXPEBOE KOJbLO".

MarHuTHbIe TOKU, KaK CBA3b MeXJy TeJlaMU

4 Anp, 2008 at 9:37 PM

doxaTMyecKkme UCKpbl, Kak 1 Doxart, elé aBa NoHATME ArHu Morn. DoxaT MOXKHO OTOX/AECTBUTb C
3/1EKTPOMArHeTM3MOM BO hpakLmax dbmpa HaumHaa co 2-M, a poxaTMUeCcKne UCKPbl - 3TO ATOMbI
KocMunuyeckue, o6pa3oBaHHble U3 3TUX paKkLmi.

Mup OrHeHHbIM, 276. M3 hoxamuydecKux UCKp MAHYMCA pas/iudHble HUMU U KaHAJ1bl nepedaqu, N0 KOmopbiM
MOHKUe 3Hepauu Mo2ym YCmpemMIAMbCA 8 NPOCMPAaHcmae. ..

Arnu Mora, 71. Ypycaamu, yyscmaysa 6071 Ma2HUMHOU cmpesibl, NpUoGWUIAach K meYeHuto 80JH dasbHel
nnaHemel. lMpasu/sibHO OymMamse, YmMoO MA2HUMHbIE MOKU ABJIAIOMCA KAHAJIAMU MeXKAy nJiaHemamu.
N3yuyeHue obueHus Mexdy Mupamu Ao/IKHO nolimu No KaHA/1GM MA2HUMHbIX BOJIH, HO, KOHEYHO, JyX0BHOe
CO3HaHue He JoJIXKHO 6bimb 3abbimo.

Mo B.A. ALIOKOBCKOMY, CYyTb MarHMTHOrO MoJisl 3aK/Il04aEeTCA B crieaytolen dopme apukeHns Idupa. OT
BMXPEBOrO KOJbLIA OTXOAMUT BUXPEBas TPy6Ka. Mo BHeLWHeN NOBEPXHOCTM TPYGKU BUXPEBOE ABMKEHUE
yCcTpemniseTCcs BAaslb OT BUXPEBOrO KOJIbLia, COXPaHAA CBOE KOJIbLEBOE [BMKEHUE, a BHYTPU TPYOKM IPup
TeyeT B 06paTHOM HarpaBJ/ieHUM, 3aMblKas BCe ABUMKEHME Ha3aj Ha BMXpeBOe Ko/bLo. (HanpaBneHue



[BMKEHMA MO TaKoM TPYGKe 3aBMCUT OT Hanpas/ieHUs MarH1THoro nosis Cesep wau t0r). Yem 6onblue
MarHuTHoe nosae, Tem 60/bLie TakKMX TPYOOK NPUXOAMUTCA HA eAuHMLY naowaau. To eCcTb, MarHMTHOE noJsie -
3TO XKryT IMHEMHBIX BUXpeM Idupa. Tak Kak dbUp COCTOUT M3 HECKOIbKMX NMCUXONPOCTPAHCTBEHHbIX C/I0EB,
TO M MarHUTHOE NOJIE MOXKET ObITb HECKOJIbKMX BUAOB. VMIMEHHO Takue CBA3M CBA3bIBAIOT, KaK MNJaHEeTbl, TaK U
doxaTUyecKkme UCKpbl.

MpeaynpexxaeHue

4 Anp, 2008 at 9:58 PM

Mup OrHeHHbiM 2, 357. Ho, 2080pA 0 HEBO3MOXKXHOCMU OMKPbIMb 3€PHO XU3HU 3eMHbIMU Mepamu, Bce e He
020pYUM Y4eHbIX, OHU mMo2ym Habadamb. MHO20 N0Jib3bl MOXKEM Oamb HAYKA O 3epHe. TaKXe HYXHO
NpuUMUpPUMbLCA C MeM, YMO HAxXoxK0eHuUe 3epHA »KU3HU 8 NJIOMHOM CyujecmsosaHuu 6b1/10 6bi
paspyweHueM Mupa. CoyemaHusa pasHosecus 6b1/1u 6bl HAPYWEHbI, U HUKAKUE 3eMHble CUJibl He Mo2/u bbl
B8OCCMAHOBUMb UX.

TyT, No-BUAMMOMY, FOBOPUTCA 06 aHHUIUAALMM 3epHa Ayxa. MocunTaem 3Hepruio, KotTopas BblAEIUTCA NPy
TaKoM aHHUMMAALMM 3epHa-BMXPSA Pa3MEPOM 2 CM, NMpeHe6peras oTIMYMAMM BO pakumax dbupa:

Mocuntaem 3Hepruto TopomzanbHoro Buxps ddupa 1 nam NpoctpaHcteeHHoro OrHa (MO) Tak. M3BecTHo, YTO
MJI0THOCTb TaKOro BMXPA NMPUOIM3UTENBHO B 2 pa3a MeHbLUE MJIOTHOCTU OKpy:Katowlero NpocTpaHCTBEHHOMO
OrHAa (13 onbITOB € rasamu). Torga u3 ypaBHEHUA

PV=mRT

ANA neanbHOro rasa, B nepBoM NpubanKeHuu, cumtaem MO maeanbHbIM ra3oM, MOXHO NOAYYUTb, €C/U
nonoxutb P*(1/2)*V = mc”2 - 3HepruaA npotoHa 1 V - 06bemM NpoToHa, 4To P - aaBneHue pocTpaHCTBEHHOr0
OrHs paBHO npubaM3uTenbHo 510733 Ma.

Torpa 3epHO pagnycom 2 cMm byaeT MMeTb 3Hepruio okosio 10728 k. Macca 3emnn 610”24 Kr. TennoemMKocTb
KamHsi okoso 650 A /Kr*K, Torga sHeprum o4HOro Takoro 3epHa XBaTWUT, YTOObl HarpeTb BCHO 3eMII0
NpMGM3NTENBHO Ha 3 rpajyca, YTO BbiBEAET 3eMJII0 M3 paBHOBECUA. TaK YTO: "HaxoXKAeHWe 3epHa KU3HM B
NJIOTHOM CyLLECTBOBaHWM OblNo Gbl pa3pyLueHrem Mmpa“. Ho B TeopmmM BCe OYEHb JIEMKO CYMTaTb.

doxaTbl
5 Anp, 2008 at 8:36 AM

Arnu Mora, 403. Bbi 3Haeme, Kak mpydHo ysudems doxam, Kakue MHO20/iemHuUe HaKONJeHUs mpe6yiomcs
018 o4esudHocmu 3moli 3Hepauu. Ho ymo ckaxkem cnabbil dyx, ecau oH y3Haem, Yymo 3a Poxamom
Haxodumcs Mapagpoxam, komopsbili numaemcsa lMaHgpoxamom? Imu 3Hepauu Mo2ym HANOJIHAMb padocmbio
u /110608b10 UWb CUJIbHOE CO3HAaHue.

Kak s yxe rosopun, ®oxat - 310 Ans 2-M dpaKkumm ddupa To Ke, YTO U IIeKTPoMarHeTmsm ansa 1-m dpaxumm
Jdupa (caMoM NIOTHOM, M3 KOTOPOM TBOPATCA XMMMYECKME 31eMeHTbI). Toraa MapadoxaTt, aHa/0rMyHo,
cootseTcTBYET 3-1 hpaKumm Idupa, a MaHdoxat 4-01, Camoit YTOHYEHHOU paKummn Idupa, KOTopyio,
BO3MOXHO, BMecTe ¢ 3-1 (pakumei, B ArHu More HasbiBaloT Matepueit Jlioumaon.

YeTBEpTOE M3MEpEHME MAaTEPUU B MPOCTPAHCTBE - MPOHULAEMOCTb

5 Anp, 2008 at 8:46 AM

Mpoyecc ecmecmseHHo20 pa3sumus, Komopbill Mbl celiYac paccmampusaem, 0OHOBPeMEHHO pa3bAcHAem u
ducKkpedumupyem npusblyKy o6cy»x0eHull caolicms dByx, mpex U Yyembipex usau 6ojee npocmpaHCmMBeHHbIX
usmepeHuli; Ho MUMOX00OM ciedyem YKasamse HA UCMUHHOE 3Ha4YeHue pasymHoll, Ho HenosHol uHmyuyuu,
nodckasaswell cnupumyaaucmam u meocogham U HeCKOIbKUM 60/IbLUUM YYeHbIM - ynompebieHue 014
3MO020 NOHAMUS COBPEMEHHO20 BbIPAXKEHUS «4emaepmoa0o U3MepeHus npocmpaHcmaa». Bo nepsbix,
JIe2KOMbIC/IeHHas HeJlenocmb npednoJioxKeHus, Yymo lpocmpaHcmso, camo no cebe, Moxxem 6bimb
u3mepeHo 8 J1lo60M Hanpas/sieHuu, He uMeem cmbicsa. O6blyHaA paza moxem 6bimb NUWDb



COKpauwjeHuem 6os1ee nosiHolU popMy/ibl - «Hemsepmoe usmepeHue mamepuu 8 lI[pocmpaHcmse». Ho
oaxke, 6yOy4u mak pacwupeHa, sma ¢pasa, sce e, HeyoayHa, ubo, xoms u cosepuwieHHO NpasusibHoO, YmMo
npodsukeHuUe 380/110U4UU OOJIKHO A8UMb HAM HOBble csolicmaa Mamepuu, HO U me, C KOMOpPbIMU Mbl VKe
03HAKoOMJieHbl, 8 delicmgumesibHOCMU 60J1ee MHO20HUC/IeHHbI, 4eM mpu usmepeHus. Cgolicmaa uiu Yymo
bydem, noxanyl, 60/1ee coomsemcmBYUWUM MEePMUHOM, NPU3HAKU Mamepuu, O0J/IXKHbl 8ce20a umemab
npsMoe omHouwleHue K 4yscmaam 4Yesoseka. Mamepusa umeem npomsxeHHOCMb, usem, OBUXKeHUe
(MosieKyIapHoe OBuXeHue), BKYC U 3anax, csolicmaa, Komopble CO0mB8emcmayom oWYWeHUAM,
cywecmsyruuM y Yesoseka; u caedyrouuli npusHak, komopbil 6ydem pa3sum 8 Hell, Ha308emM €20 NoKa
«[lpoHUYaemocmsbo» - bydem coomsemcmBsosamsb Cedyiolemy H4ysCmay Ye/108eKa, Komopoe Mbl MOKEM
Hazsams «HopMasibHbIM AcHosuOeHUeM». Tak, K020a HeKOMopbIie CMeJible MbICJIUMEIU Kaxoaau
yemaepmozo uamMepeHus 01 06BACHEHUS NPOXOKOeHUA Mamepuu Yepe3 Mamepur UJU 3a853bI8BAHUS Y3/108
Ha 6eckoHeYHoU BepesKe, UM HEAoCmasasio 3HaHUA wecmozao cgolicmaa Mamepuu. Tpu usmepeHus 8
delicmsume/ibHOCMU NPUHASJ/IeXXam Jiullb 0OHOMY csolicmay U/iu NPU3HAKy Mamepuu - NPoms»XeHHocmu.
Mpocmoldi, 30passbili cMbic cnpasedauso sBoccmaem npomus udeu, Ymo npu Jibom cocmosHuu sewel
Moxkem bbimb b6osiee, Hexeu mpu NoG06HbIX UsMepeHul, Kak OUHa, WUPUHA U MoAWUHA. 3mu mepMUHbI
U CaM MepMUH «U3MepeHUe» NpUHadsiexkam K 0OHOMY NJIaGHY MbIWIeHUs, K 00HoU cmaduu 380/104uUU, K
00HOMYy csolicmsy Mamepuu. Moka Kocmoc 6ydem pacnosazame YCMAaHOBAEHHbIMU pymamu 018
npusoKeHus K mamepuu, do mex nop oHa 6ydem u3MepsaMbCA UWb mpemsa cnocobamu u He bosee;
Nnodo6HO MOMYy, KAk U C Mo2o BpemMeHU, Ko2oa udes uU3MepeHUs Bnepsble BHeAPUIacb 8 4es108e4eCKoe
NOHUMAHUe, CMaJsio B03MOXXHO NpuU/Iazams U3MepeHUe /ullb 8 MpexX HanpasJsieHuUsx - He 6osiee.

("TanHaa JoKkTpuHa", Tom 1).

Kak BUMAMM, YeTBEPTOE U3MEPEHME MaTEPMM B NMPOCTPAHCTBE COOTBETCTBYET TaKOMY CBOMCTBY MaTepMM, KaK
NpoHMUAeMoCTb. M hr13nMUeCKMM OCHOBAHUEM AIA 3TOMO ABNAETCA TO, YTO 3(DUPHbIE BUXPU HE C/IOLIHbIE TENa,
a COCTOAT M3 OTAE/bHbIX YacTuL, - aMEPOB, YAaNE€HHbIX APYr OT Apyra B CBOEM ABUKEHME, B NPEANOJIONKEHNUN,
4yTO 3hMp rasonoaobeH, bonee, YeM Ha BE/IMUMHY CO6CTBEHHOr0 AMameTpa. TakMm 06pa3om, XoTA
0/IMHaKOBble BUXPM, COCTOSLLME U3 OAHOM M TOM e cbpaxu,mm 3dupa, B3aMMOAENCTBYIOT Ha PAaCCTOAHMM MO
3aKOHY KynOHa a B6/IM3M MM NpUCYLLE SAEPHOE B3aMMOAENCTBME, HO BUXPU M3 pasHbIX dpakumi Idupa
B3aMMOZEMCTBYIOT €1abo, M NMPOHUKAIOT APYr Apyra. MMeHHO, NoToMy 3hMpo3epHa, NCMX03epHa M 3epHa Ayxa
MoKa He 0BGHapyKeHbI.

Mbicaib U 11060Bb HOBbIMM /1a3aMM

5 Anp, 2008 at 9:08 AM

becnpegenbHocTb 1, 271. ...Kaxxdoe delicmsue, Kaxk0as MbIC/Ib UMeom C80U 3epHd... (1)

becnpesenbHOcTb 2, 790. ...MllomoMy Kaxdas mMbicb AeHu Moza ecmb 8uxpesgoe Koabyo u naama dyxa
HanpsAzaemcs ycmpemsaeHHbIM A2HU Mo2oM... (2)

Mup OrHeHHbIM 3, 600. ...Mbic/Ib ecmb nopoxkdeHue MmBopALe20 BUXPA U 83pbiad...(3)

M3 pabotbl E.NU.Pepux "beceapbl ¢ Yuntenem":
OzHeHHas 3Hepa2uAa Ha npossJieHuUU uMeem 08a NoJllocd, HaA MAKoM ossJleHuU poxxdaemcs sce Cyujee.

OcHosa Mupo30aHuAa yas/eHa Ha cyensieHuuU 3Hepauu, uiu Ha bsu. Yyscmso asasemca sesodecyujum
Ha4ganom. Mupsl 3a4uHaromcs nod sausaHuem dyscmeaa. lpumskeHue, uau 4yscmso cpodcmsa, yasssem
cuensieHue 3Hepa2uU UJIU Yacmuy 3Hepauu.

Mbic/ib yasnieHa, Kak seHey Yyscmsa /1t068u. MbiC/ib ya8/15emcsa OCHOBHbIM KA4YeCMBOM 0S8/1eHHOU
02HeHHoU cy6cmaHyuu. O2HeHHaa cybcmaHyus oss8/1eHa Ha d80epodHOCMU 3Hepauu; Ha 0OHOM KOHUe -
J110608b, HA OpY20M - MbICJlb. (4)

becnpegenbHocTb 2, 440. Bedb Mbicib ecmb 3epHo dyxa u delicmsus. (5)

JlaHHble UMTaTbl TPAKTYTCA HE OAHO3HAYHO, HO OZHA M3 BO3MOXHbIX TPAKTOBOK TaKas. YTo S1060Bb - 3TO
MOJIOKMTE/IbHOE 3/IEKTPMYECTBO B 3-M M 4-11 dpakumax Idupa, a MbiC/b - OTPULATE/IbHOE I/IEKTPUYECTBO (4).
B cBOeM HanpseHuM ArHu Mor TBOPUT BUXpEBbIE KOMbLA (2) MAM JyXOBHbIE 3NIEKTPOHBI - 3TO M eCTb
TBOPALWMM BUXPb (3), @ B3pbIB NMPOMCXOAMT OT COEAMHEHUS + U -, YTO (DM3MYECKM JO/TIKHO BblparKaTbCs B
U3JTlydeHun ayxoBHoro doToHa. CoeauHeHUe + U - 6y1eT NOSIHOLEHHOM MbIC/bIO (3), 3epHa KoTopok (1) - 3To
JYXOBHbl€ MPOTOHbI M 3N1EKTPOHbI. Kak BUAHO, YTOGbI MOPOAUTL MOJIHOLEHHYIO MbIC/Ib, HYXKHO BJIOXKMUTb B Hee
Nt060Bb M NOpPaboTaTh OrHEHHbIMM LIEHTPAMM MK, APYTUMM CIOBaMM, BJIOXKMTb B HEE 3EPHO AyXa M AeMCTBUSA

(5).

becnpenenbHocTb 1, 263. Bedb noHAMUe delicmaus HY»KHO coseplIeHHO nepeoco3Hamb. MusiiuoHb! atodel
cnam 8 csoux delicmsusx!




TaK1m 06pa3oM, Mbl BUAMM, YTO MOHATUE AENCTBMA B ArHu More o3HayaeT paboTy OrHEHHbIX LIEHTPOB MO
CO3/1aHUI0 MbICJIN.

O NoCTOAHHOM poOCTe NoTeHuMasia BUXPEBbIX Kosew

5 Anp, 2008 at 10:40 AM

becnpegenbHocTb 2, 323. MocnedosameibHOoCmMb cobbimull, HanpAXxeHHbIX MazHUMoMm, obyciosaeHa
npumsXeHuemM KoCMUYecKux suxpesbix Kosey. Ko2zda cmpyu cobbimuli niibiBym ¢ KOCMUYeCKUMU
npumsxeHusamMu, moada KoJibya njaasHo Hapacmarom. Kozda e nociedosamesibHoCMb cobbimuli
MeyemcA, KaK 8 Kpy2o8opome, mo20a cnupasib BUXPEBbIX KoJiey YCmpemMIAemca HepasHOMepHo.

B delicmsuu Mbiw/ieHUA 3aMemHo Mo e camoe popmuposaHue Kosaey. Ko2da mbicsib 06HUMaem
obsiacmu, cognadaroujue ¢ KOCMUYeCKUMU meYeHUsMU, mo2da, KOHeYHo, Hapoxdaemca niasHbId,
ymasepdeHHbIl akkopd. Ho koeda Kocmudeckuli MazHum He ycmampusaemcs 8 medeHuu cobbimuli, moada
MblUWIeHUe, KOHeYHO, ynodobisemca A8eHU0 pacnbigqusol cnupanu. Tak cymeem ycmompems
HeHapyweHHY cCnUpaib KOCMUYeCcKux cobbimud.

MupoBasa TamHa

5 Anp, 2008 at 11:14 AM

Mwup OrHeHHbiM 3, 182. Aa, 0a, da, sesuka paboma o2HeHHbIX UeHmpos. Paspsdumesu chep ecmb cambie
MouwyHble Cayxxumenu Kocmoca. Cambie moHKue HUmu 06be0uHAom mekady cob0ro 3mux 8e/IUKUX
Cnyxumeneli Kocmoca. Ho sama pa6oma moske npoucxodum moJsibKo Npu 02HeHHOM 06bedUHEeHUU.
OzHeHHoe pasHosecue Moxem cnacmu naaHemy. To/IbKO 02HEeHHAs MOlb MOXKem 8 Noc/1e0HUl MOMeHmM
0amb HOBVIO »U3Hb. TeopYyecmao 06beduHeHHo20 cepouya dacm cnaceHue njaaHems! u ymsepoum Hosbili
Lukn. NMomomy Hawe Cepdue HanpsixKeHo 8 YHUCOH cmpemumesibHbiM mokam O2HA - MaK CyujHoCMb KU3HU
asnaem csoe OzHeHHoe [paso. HanpsaseHue senuko, 8 Mupe ocywiecmssiisemca sesnukaa Muposasa TalHa.
A ymsep:xdato sesnukyto Kocmuydeckyto McmuHy. TaliHa 3ma ecmb camo bbimue.

YyeHue roBopmT O MbICIU. MbIC/Ib OFTHEHHaA NUTaET Aywy. MbiCb 3eMHaa naaHMpyeT paboTy. MbIC/Ib TOHKaA
CO3BYYMT MPOCTPAHCTBY. "Yucmyro Mbic/ib y Hac yxo 108um” ckasaHo B 30Be. 3HaUMT YesI0BEK, POAMBLLMIA
YMCTYIO MbIC/Ib, BYZIET YC/bILAH YUMTENIEM B pPa3MEPE 3TOM MbIC/IM U CBOEN CMbI aypbl. ByaaMcTbl roBopsrT,
MoKa 0ObI4HOMY YesIOBEKY MPUXOAMUT OfHA MbIC/b, byaae NpUXoAnMT MUIJIMOH. ITO 3HAYMT, UYTO YXO HE TOJIbKO
Yuutensa, HO M 06bIYHOMO YesIoBEKA MOXKET CJIbIaTh YMCTblE MbIC/IU, MpULLEALIME U3BHE. ITO M €CTb MOChIIKM
MbIC/I1, onucaHHble B MMpe OrHeHHOM. EcTecTBEHHO, YTO FOBOPUTCA TYT HE O (PM3MYECKOM yXE, HO O TOHKOM,
Ho 3beKT nepeaayn MbiCeN NOCPeACTBOM 3BYYalLlMX CJI0B, TOT XKe CaMbii. HenoaroToBaeHHbIN Ye/IoBeK,
HaYaBLLUMM CIbILATL MbIC/IM, MOXKET COBEPLUMTb HECKOJIbKO OLUMGOK. lMepBas - 3TO pewmnTb, YTO C HUM FOBOPUT
bor. Bropas, npocto ncnyratbcs. Tem 6oaee, 4TO B OTKPbITOE YXO AONETAOT M KPMKKU HU3LLErO acTpasia.
M3yvatowmi YueHue, xoTs 1 6yeTt 60/1ee NoAroToBJIEH, HO M €ro NoAKMAAT TpyAHOCTU. OYeHb TpyAHO
BOCMNPMHMMATb MOCbIIKKM B paBHOBECHMM YMa, HO TOJIbKO B PaBHOBECMM NOCHIJIKM BYAYT BOCMPUHATbLI NPaBM/IbHO.
Mpy Npueme NOCbIJIOK HE HaZO MbITaTbCA YAepKaTb MX B NaMATM, HE HAJO MNbITaTbCA TYT e UX OOBACHUTL. Y
Byanbl HET NaMATU, CKasaHo B “Paso6iadveHHon M3anae” EneHbl braBaTtckon. 310 06 3ToM. ECTb ToNbKO
HenpepbIBHbIM MOTOK CO3HAHMA, HAMOJIHEHHDBIM MOCbIJIKAMM B COOTBETCTBYOLLEE Bpems. ECTeCTBEHHO, MoKa
€CTb YyBCTBO COOGCTBEHHOM BaXKHOCTH, YM ByAeT HECMOKOEH, M NMOCbIIKK 6yayT M3BpaLleHbl. Kpome Toro, Korga
MAeT napannesibHo HECKOIbKO MOCIZIOK, HYXKHO YMETb BblAEINTb FNaBHoOe. 3TO TO, 0 Yem crnopuau byaaa m
JeBagata B "Kpuntorpammax BocToka" EneHbl Pepux, 0 o4eBMAHOCTU HEO6X0AMMOCTU. [yxopasyMeHue
BOCMPMHMMAIOLLEr0 MOCHIJIKM 3HAET, YTO BaXKHEE, HYXHO €My TOJIbKO He MellaTb COMHeHWeM. OAMH YesoBeK,
0CO3HaBLUMM TaKyto MPOCTPAHCTBEHHYIO paboTy, ABAAETCA 6/1aroc/IoOBEHMEM A/ MHOMMX 6IM3KMX, KOTOpOe
yepes ero aypy TOXe MMEIT HEKOTOPbIM JOCTYN K TakoM paboTe. ITa paboTa novtu 6e3/M4Ha, Tak Kak peako
3Haellb, OT KOro K Te6e NpuLIo M KOMY Tbl MOCAa. A TO, YTO CaTb TOXKE MOXHO MPU 3TOM, ACHO XOTS Obl 13
TOro, 4to Korga EMP TonbKo ciylana NpocTpaHCTBO, YUnTe b el yKasan caMol gyMaTb Npy 3TOM. ITO Ta
pa6oTa, 0 KOTOPOW CMPOLLUEHHbIN OTILE/IbHUK, UM HE CKYYHO eMy, cKasan: "Hukoraa He ogamH". MoXKHO
NpefCcTaBUTb, YTO YEJIOBEK, BMEPBbIE MOAK/IHOYEHHbIN K MPOCTPAHCTBEHHOM paboTe, 6YAeT c/laTb O4YEHb YETKYIo
MbIC/Ib "TaKoro He 6biBaeT". M Toraa mMbl BCNOMHMM: "Bcé 6biBaeT”. (23.09.2006)

Arnu Mora, 489. M3secmHbIli Puwiu cuden 8 MOAYAHUU, U IULO €20 Bbipaxaso ycmpemaeHue. E2o cnpocuau:
"Yem 3aHAM ym meoli?" Puwu omaeyan: "Celidac cmpotro xpam". - "de ke xpam msoli?" - "OH 3a dsaduyamsb
nepexodos omctoda, u cmpoumesu 8 60/bwol Hyxde". - "Tak daxe 8 6e30elicmauu mbl co3udaews?" Puwu
V/bI6HYACA: "Heyxenu delicmaue mo/ibKO 8 NAsbUAx U cmynHax?"




YTo4yHeHue: dpakummn ddupa-1 Bcero cemMb, a He YeTbipe

5 Anp, 2008 at 5:27 PM

Beps, omnocumenvno Beenennou unu Maxpoxocma, 6 cems naanoe Kocmuueckozo o6vimus u
cocmoanuii Co3nanus, mvl 0CMAHABIUBACMCA HA YeMBEPMOM NIAHE, OOHAPYIHCUBAA
HEBO3MOMCHOCHIL XONb C KAKOU-HUO0YO0b CIMENneHbIo YeepeHHocCmu uomu oanvuie ne2o. Ho 6
omnowenuu Muxpokocma, unu Yenosexa, mvl c600600HO pacydicoaem o cemu e20 COCMOAHUAX U
NPUHYUNAX.

(13 "Knroua x Teocopuu" Enenst biaBarckoii).

Kak Buaum, ¢ppakuuit dpupa 1 wnu cnoes [IpoctpancrBennoro Orus, win mwiaHoB Kocmuueckoro
OBITHS, UK TICUXOTPOCTPAHCTBEHHBIX OCHOB Martepun Matpukc Bcero 7. Hucno xe 4, B3siToe u3
Kab60ans1, mpon301u10 OT HEBO3MOKHOCTH "'X0mb ¢ KaKou-Hudyob cnmenenvlo yeepeHHoCmu uomu
oanvuie Hezo''. PactivieM 1o ciiosiM cooTBeTCTBUS Mexay [IpocTpancTBeHHBIM OTHEM M MJIaHAMU
Kocmugeckoro Obitust. 1-s dpakius Ddupa 1, camast iuioTHas - 00pa3yeT XUMHISCKUE IIEMEHTBI, 2-51
(bpaxius oOpasyer rbuposepHa, 3-s - ICUX03epHa, 4-1 - 3epHa qyXa, 5-51 Gppakius oopazyer
Cepadumon wiu J[xuanu byn, unm tpetsux JIOrocos, wWiv 3epHa IJIAHET, OHH ISl HAC TIOKA HE
MMOCTHKUMBI. 6-51 dpakius oopasyer Kocmudeckne MarauTel uin ['anakTiudeckue 3epHa, WA BTOPBIC
Jlorockl. U, HakoHet, 7-s (pakius, camasi yToHUEHHas1, cocTaBisiet Jlunukos win BeeneHckue 3epHa,
WY niepBbIe JIOroChl, MPOSIBIIEHHBIE, KaK HE/1aBHO HalijenHoe actponomamviu "Benukoe Huuto",
pasmepoM 1 muipf. cBeToBBIX JieT. Jlunuk Taxke umeeT umst MimBapa B uHAyHU3ME U ABallOKUTENIBapa
B Oyamuzme. "Benmukoe Huuro" - 310 MecTo mycToe oT ['ajakThK M BEIIeCTBa, OHO MyCTO MOTOMY, YTO
BUXPb JIumuka BEIOpackIBaeT BCE 3€pPHA, COCTOSIINE U3 OoJiee TIOTHOH pakiuu Ddupa, 4em
dpakuus Idupa obpasyromrast Jlunuka, Ha MOBEpXHOCTH JInumuKa.

[TepBrie 6 ypoBHEI 3€peH MOTYT TBOPUTHCA U pacTBOPSTHCA. JIunuku ke He TBopsiThes. B "Taiinoi
Hoxrpune" EINIb npuBonut uurtary u3 Cy66a Poy, uto JIunuku HEe pacTBOPSIOTCS 1aXke BO BpEMs
Maxanpanaiiu:

«Mynanpaxpumu (Iloxpos Ilapabpamana) oelicmseyem, kak eounas sHepaus, yepes Jlococa (unu
Hweapy). Tenepwv [lapabpaman... ecmb eOUHAs CyWHOCMb, OM KOMOPOU UCXOOUM U HAYUHAEMm
cywecmeosanue yenmp dHepeull, KOmopulii s Hazo8y noxa Jlococom... On naswvieaemcs I’ nazonom...
Xpucmuanamu, u OH ecme Oodicecmeennbiti Xpucmoc, komopbiti euen 6 1one Omya ceoeco. On
Hazvisaemcs Asanokumewsapoui oOyooucmamu... Illoumu 6 kaxcooi 0okmpure 6bl10 GopmyIUposano
cywjecmeoganue yeHmpa 0yxXo8HOU SHepeuU, KOMOPLlll He POACOEH U 8eUeH, U CYWeCmByem 6 I0He
Ilapabpamana 6o epemsa [Ipanaiiu, u 603HUKAEM, KAK YEHMP COZHAMENbHOLU IHEPSUU 80 8PeMs
KOCMUYECKOU 0esimebHOCMU. .. »

A 3HauuT, IpU HOBOM MaxamanpanTape Bce TBOpUTCA M3 HUX. CHauana n3 JIMnmkoB TBOpSTCS
lNanaxktudeckue 3epHa, MOTOM U3 ['alakTHUECKUX 3epeH TBopATcs 3epHa CBeTui, u3 3epeH CBeTuin
TBOPSATCS 3epHa ayxa U T.1. TakuMm oOpazom Briciiee Sl uenoBeka miim 3epHO yXa UMEET CBOMM
poauTeneM 3epHO HekoToporo Ceetuia. TBopeHrne MPOUCXOAUT HAa BCEX YPOBHAX MOA00HO. OT
TOPOUIATILHOTO BUXPsI OOJIBIIEr0 3epHA OTXOAMUT CIHMpalIbHAS CTPYS, MO ACHCTBUEM BHYTPEHHETO
YCKOPSIOIIEro UMIYJIbCa, CTPYs yCKOpseTcs, 00pasyercs TypOyJIeHTHOCTh U HAUMHAIOT

TBOPUTCSI TOPOUIAJIBHBIE BUXPU MEHBIINX 3€peH. Tak Mocae10BaTeIbHO TBOPATCS BCE 6 HUKHUX
ypoBHeii. [Ipu koHile MaxaMmaHBaHTaphl BCE 3TO B 0OPATHOM TMOPSIIKE TTOCIICIOBATEIHLHO PACIIaaeTCsl
U YXOJIUT B HEMPOSIBJIEHHOE.




AToMbl, MOHaabl, AHresbl

6 Anp, 2008 at 5:50 AM

"...ub0 Kaxdbili amom BceneHHoli uMeem 8 ceb6e NomeHyUaIbHOCMb CAMOCO3HAHUA U, Nodo6HO MoHadam
JlelibHuya, asnaemcs BceseHHol 8 cebe camom u 8218 ceba. Imo amom u sMecme ¢ mem AHzen.”
("TarHana JoKkTpuHa", Tom 1).

To eCTb, TO YTO Mbl Ha3blBaEM Pa3/IMYHbIMM 3€PHAMM M/IM aTOMaMM, JIeMBHUL, Ha3biBasl MOHaZaMM, TOIbKO OH
He BCKPbIBa/l U X BHYTPEHHEro YCTPOMCTBA, a XPUCTMAHCTBO Ha3biBaeT 3T0 AHrenamu. Jna onucaHms
YCTPOMCTBA TaKOro AHresia oTcbinato YMTatesiel K nepeoMy HactaBneHuio "YueHus Xpama', npoLMTUPOBaHHOMY
paHblie. C onucaHMem Aapa Mbl pa3obpanmch, a BOT YTO TaM CKasaHO 06 060/104Ke sapa:

Ha npoms:keHuu sceli 3pbl uHOUBUAYAIU3UPOBAHHOU MaHugecmayuu, He3asucumo om ee
npodoJixxumesibHOCMU, cyujecmsyem aypuyecKkoe coomsemcmaue 3momMy nNoJoMy wapy 8 sude ocoboli
cepbl cozudamenibHol 3Hepauu, KOMOpas MAak:xe A8J9emcs 4ysemosbiM WApoM, 06pasyouwum aypy
Kaxdoli KemKu, YyesioseKka uiu mupd. lpu mamepuanu3ayuu Kakozo-1ubo Mupa sHympu 3mozo
ysemoso20 wapa-cgepsl (8 pesysbmame 83aumodelicmsus BHYMpPeHHUX U BHEeWHUX CUJ1) NOCMeneHHO
dopmupyemca cHayasa 6bicmpo spalwyarouasaca coepa mensiomsi, a 3amem 8/1a>KHOCMU.

A1 y)xe nucan o6 3TOM, YTO 3TO MOXKHO TPAKTOBATb TaK: LIEHTPasIbHbIM BUXPb MO TEMNEepaType X0/I04€eH, 3TO
M3BECTHO M3 ra3oMHaMMKKU U CBA3AHO C TEM, YTO TEMJIOBOE ABMXEHME MOIEKY NEPEXOAUT B YNOpALAOYEHHOE
JABMXKeHMe 1 TemnepaTypa najaeT. Buxpb BOKPYr LLEeHTPanbHOro, UM 31IEKTPUYECKOE U MarHUTHOE noJie,
6osiee Tenaoe, U ero MOXHO Ha3BaTb cdepoM TenoThl. A cchepa BNa)HOCTH, 3TO yB/eYeHHas cdepom-
BUXPEM TEMIOTbI MO TUMY NPUCOEAMHEHHOTO BUXPA (CM. "O6uias adupoanHammka” cTp. 267) ®kuakasa dasa 1-1
dpakumm Ipupa (HAOrMCcToH), OHa HAXOAMTCA CHaPYXKM, TaKKe, Kak M Boga B CTaKaHe NpW BpalleHMM
JIOXKEYKOM OTXOAMT K HapyKHbIM CTeHKam. Cchepa BNarKHOCTM OTBEYaeT 3a TemnepaTtypy Tena u 3a BaH-gep-
BaanbcoBckoe B3aMmozencTBUe. Y 06bIHHOrO aToMa OHa, Mo ALIIOKOBCKOMY, JOCTMraeT pasmepa okoso 10
MMKPOH. Yem 6osblie daormctoHa B BaH-aep-BaasbcoBCKMX 060/104Kax aTOMOB Tea, TEM BbllLe TemnepaTypa
Tena.

bepewunr

6 Anp, 2008 at 6:31 AM

"Opuren, Knument Anexcanapuiickuit, Kanuunuit, Medoauii 1 MaitMoHu1, onupasich Ha aBTOPUTET
«Tapryma» Uepycannma, OpTOJOKCAIBHOTO U BEIUYANILIET0 aBTOPUTETA EBPEEB, CYUTAIIH, YTO
nepBbie ABa cinoBa B «Kuure beitus» — b3-PEIIUT (nwWX11) — 03HAYaIoT Myopocms UIN NPUHYun, u
9TO ]IS, YTO ITH CIIOBA O3HAYANHN «8 Hayaley, HE Pa3iesslach HUKEM, KaK TOJIBKO MpogaHaMy,
KOTOPBIM HE Pa3pelianioch MPOHUKATh CKOJIBKO-HUOYIb TTy05Ke B 330TEPUUECKUIN CMBICI 3TOTO Mpe-
JIOXKEHUS, — ATOT (PaKT HATJSAHO Joka3am bocoOp u mocne Hero [Nondpu Xurrunc."
("Pazob6nauennas M3una" Enensr biaBatckoii, ToMm 2).

To ectb, bepemmut o3nauyaer BoBce He "B Havane", a "B Dpupe" corBopui bor He6o u 3emitio.

Taxxe u "B nHauane Obu1o CnoBo", CnoBo - 370 nepBsiit Jloroc nnn JIunuk, U Kak s okasas pasbliie,
OH ObL1 B Hauase TBopeHus.




Y10 TaKoe YEpHbie AbIpbl

7 Anp, 2008 at 8:07 PM

JdBureHue Sdupa B ManakTuke, obbvdacHaoWee
MexaHW3M “YepHbix Ablp U cnvpanbHOCTb [anakTrku

onofo6HLIA
HbIA BUXPb

MnockocTe -

TaK MHe npeacTaB/AeTcA 06 bACHEHME NPUPOLbI YEPHDBIX Ablp. PMONETOBLIMM CTPE/IKAMM NMOKAa3aHO ABUKEHME
ddurpa. TEMHO-CMHUM - 3TO U ecTb A4po KocMmyeckoro MariuTa (BogopogonogobHoe). XKenTbiM - NI0CKOCTb
cnmpanbHOM [asaKTMKK, B 3TOM NJIOCKOCTM camas 60Jibluas CKOPOCTb NOTOKa Idupa, TaK KaK CKIaAbliBalTCS
MOTOKM ZIBYX YacTeM, No3TOMY TYT MOHMKEHHOEe AaB/ieHue ddburpa U Bce BellecTBo [anakTUKK nonagaeT
MUMEHHO cloZa. MaeT NocToAHHbIM 0TCoC dbmpa NosoBUHKaMM KocMryeckoro MarHmTa us LeHTpasibHOM YacTH
NJIOCKOCTM [aNakTUKKU. ITOT 0TCOC M MOriolaeT 3Be3pl M BELECTBO TaK, KaK celyac 3T0 NpMUNUCbIBAETCS
NOrIOLLEHUIO YepHOM AblpoM. C MPOTMBOMO/IOKHOM CTOPOHbI BUXPEM MAET BbIGPOC 3BE3A, YTO U CO34aeT
LLIApOBOE CKOMJIEHME 3BE3] B LieHTpe [aNakTUKKU (€ro CMMBOJIM3MPYET 3e/1eHbIN Kpyr). TakKe COBMECTHoe
BpalleHue ddburpa AByMsA NosoBUHKaMM KocMmyeckoro MarHmTa BOKpYr LEHTpaslbHOM OCM, CO3aaeT
CNMpanbHOCTb ManakTUKKU. MOXKHO NPeanoioKuTb, YTo 0AMH 060poT Irpa BOKPYT LEHTPasIbHOM OCH
coBepluaeTcs 3a nepuog T1. O60opoT BellecTBa MaNakTHMKK, No NpMMEpPY HalleM, coBepliaeTcs 3a nepomy T2
paBHbIM COTHAM MMIMOHOB NeT. U3 cooTHoweHMsA T1 1 T2 MOXKHO HalTH, KO3 dULUMEHT yBedeHus ddumpa
BELLECTBOM, TOJIbKO HY}KHO YYeCTb, YTO IMP COCTOMT M3 (PpaKLmi pasHOM NIOTHOCTM.

3aBMCUMOCTb CKOPOCTU CBE€Ta B BaKyyMe OT YacTOThbl

11 Anp, 2008 at 11:35 AM

B pa6ote JI.A.Illunumpiza ‘THMApOAMHAMMYECKAS MHTEPTIDETALMSA 3EKTDOAUHAMMKN M KBAHTOBOM
mexanmkn” Mocksa: M3gatensctBo MITHU 1990 1. mpuBOasTCS ClaeayIOMMe TaOTHITbI:




1.3.1. BeauyHHa CKOPOCTH CBETA B BaKyyMe

[IppHUHN NOCTOSIHCTBA CKOPOCTH CBeTA B BakyyMme NPHHHMaercs B
CTO kaxk mnocTtyJar, YTO NPOTHBOPEUYHT H3BECTHBIM 3KCIEPHMEHTaJb-
HBIM JaHHBIM.

OxkasbiBaercsi, CKOPOCTb CBeTa B BaKyyMe He SBJISIETCS YHHBED-
caJIbHOH NMOCTOSHHOH, He 3aBHUCSINEH HH OT KakKuX (akTopoB, a MOHO-
TOHHO yGLIBA€T C POCTOM YacTOTHl 3JEKTPOMArHUTHHIX BOJIH [I1].

COOTBETCTBYIOIIHE 3KCMEPHMEHTAJIbHBIe JaHHbBle TPHBENEHH B
taba. 1.1.

Tabauga 1.1
3aBHCHMOCTb CKOPOCTH CBETa OT YacTOTH KoJseGaHHil
Yactora 31eKkTpo- ' 1010 1015 1019 102
Marmm;?{cx BO.xH, (paruoBOAHL) (snanMbifl cBert) Y — ayun E, =170 M3B
CkopocTth cBeTa, 299792 4 3 209773 1= 1 298300 297400
KM/C

Ecau aucnepcHst CKOpOCTH CBeTa B BaKyyMe CYyILeCTBYeT, a 3TO
BHAHO u3 TabJu. 1.1, TO HO/KHA CyLleCTBOBATh npefieNbHasl 4yacToTa H
HEKOTOpasi MHHHMaJIbHast VIHHA A, XapaKkTepH3yoLlHe csoucma 3JIeK-
TPOMAarHUTHOTO BaKyyMa Kak HeKOTOPOH CpeiHl.

Ilns y-kBauTOB ¢ sHeprueii 10 I'sB mpuBoauTCSs 3HayeHHe ¢=2,977-
-10'° cm/c [12], koropoe oOTJHYaeTcss OT OGLIENPHHSITOIO 3HAYeHUS
c=2,9973-10'° cM/c u corsacyercsi co 3HaueHnemM A=10"17 cm.

1.3.3. BuxpeBoe Ko/bL0 B CXKMMAaeMOM cpege

BripaxkeHus A1 CKOPOCTH IBHXKEHUS SHEPTHH U UMITYJIbCa BUXPEBOTO KOJIBIA C YIETOM
CKUMaAEMOCTH cpenibl puBeaeHs! B [ 13]. [lomydyeHnsie pe3yabTaThl a Takxke cpaBHenne ¢ CTO
cBeleHbI B Ta0m. 1.2.



ITapameTpH BHXpeBOro Kosbila B conocrasienun ¢ CTO
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O603naveHusi: ' — UMPKYJSILHsS CKOPOCTH JJIsi BUXPEBOIl HHTH,
o6pasymomeil Koabluo; R — paauyc Koaeua; m=I[n (8R/a); a — pa-
IHYC BHXDeBOH HHTH, OocTajbHble 0003HAYeHHsl H3BECTHHI.

Kak BumHo u3 tabn. 1.2, cyumecrByer NMOYTH NOJHas TOXAECTBEH-
Hoctb B BHBogax CTO ¥ XapakTepHCTHKaX JBHXXEHHSI BUXPEBOrO
KOJIblla B C:KHMMaeMoil XuAkocTH. Eciu Xe yuecTb, 4YTO BHXPEBOE
KOJBLO (MM HX COBOKYNHOCTb) SIBJISIETCSl ONHON M3 HEMHOTHX (€cyH
He eJIMHCTBEHHOH) yCcToHuMBO# (OpPMOH BHXPEBOro [BHKEHHS KOHEY-
HBIX Pa3MepoB, TO 3HaUeHHe 3TOro BEIBOZA ellle 6oJiee NMOBBILIAETCH.

JinTepatypa:

il. Baduagu B. T, ITonos 0. B. CxopocTh cBeta u ee 3nauenue. — Muuck: H3z-
o bI'Y, 1370. — 134 c.

12. Alvager T. etal. //Phus Lett.—1964.— v. 12.— P. 260.

13. Cmecapes B. A, Crpemeunnft M. A. ®u3uKa KOHAEHCHPOBAHHOTO COCTOSIHHS:

~ C6. — XappkoB. — 1971, — Bmin. 15. — C.97.

Eweé o ckopocTtu cBeTta 1

11 Anp, 2008 at 4:06 PM

M3 kHurmn Pynepta LWenapeika "Cemb 3KCNEPUMEHTOB, KOTOPbIE U3MEHAT MUP":

YMEHBIIEHUE CKOPOCTU CBETA B BAKYYME C 1928 o 1945 1T



B cootBeTcTBMM € TEOpUEN OTHOCUTEIBHOCTH JHHIITENHA CKOPOCTh CBETA B BAKYYME MHBapUAHTHA!
OHa sBisieTcs aOCOMIOTHOM KOHCTAaHTOW. bBONBIIMHCTBO COBpEMEHHBIX (M3MUECKHX TEOpHi
OCHOBBIBA€TCS UMEHHO Ha 3TOM HocTyare. [1oaToMy cylecTByeT cToiKoe TeopeTHIeCKoe MpeayOex-
JIeHHe TPOTHUB TOTO, YTOOBI paccMaTpHBaTh BOIPOC O BO3MOXKHOM H3MEHEHHMHM CKOPOCTH CBETa B
BakyyMme. B 10060M cityyae BoIpoc 3TOT B HAacTosIIIee BpeMst OpUIMaIbHO NMPU3HaH 3akpbIThiM. C 1972
I. CKOPOCTb CBETa B BaKyyme ObLia OOBsIBIIEHA MOCTOSIHHOM IO ONpPEIENCHHUIO U TENepb CUUTAeTCs
paBHo#i 299792,458 + 0,0012 x/c.

Tak e Kak ¥ B ciay4yace C I'paBUTAllMOHHOW ITOCTOSHHOM, NMPEKHUE M3MEPEHHs 3TONH KOHCTaHTBI
3HAUUTENIFHO OTJIMYAINUCh OT COBPEMEHHOM, ouIMaibHO NMpU3HaHHOM BennuuHbl. K nmpumepy, B
1676 r. Pemep BbIBel BeM4MHY, KoTopast Obi1a Ha 30% HIKe COBPEMEHHOI, a nosryueHHsle B 1849
r. pe3ynsrarel ®u3o Obuin Ha 5% Bemue![1]. V3MeHeHHE «IydIIuX» pe3yibTaTOB H3MEPEHUs
CKOpPOCTH CBeTa B Bakyyme ¢ 1874 r. mo Hamu nHu npuBoauTcs Ha wi. 14. Ha mepBbiil B3Msig
KQ)KETCsl, YTO Mepe]] HaMM eIle OAWH OJIECTAIMHA NpUMep MOBBILEHUS TOYHOCTH HM3MEPEHHH, a
pe3ynbTaThl Bce Oosee U Oojee NMpHOIMKAIOTCS K UCTUHHOMY 3HaueHuto. Ho mmMerommecs: (GakTb
TOBOPSIT O TOM, YTO CUTYallUsl HECKOJIBKO CIIOXKHEE.

B 1929 r. Bepuk omy6mukoBai cBoit 0030p BceX TOCTYIHBIX HA TOT MOMEHT Pe3yJIbTaToOB M3MEPEHUH
CKOPOCTH CBETa B BaKyyMe€ W NpHIIEN K 3aKIIOYEHHI0, YTO HauOoiee TOYHOE 3HAYEHHE 3TOMN
KOHCTaHTBI paBHO 299796 + 4 xm/c. OH yka3a, 4To BeposATHas OLUIMOKa B JaHHOM Cllydae ropasJo
MEHBIIIE, YeM IPU U3MEPEHUH YUCIICHHBIX 3HAaUEHUH ApyTuX (QyHIaAMEHTATBHBIX KOHCTAHT, U IPULLIEIT
K 3aKIIOYEHHIO, YTO «IPHBOAMMAs BEJIMYMHA CKOPOCTH CBE€Ta B BAaKyyMe SIBIIIETCS BIIOJIHE
yJIOBJIETBOPUTENIBHON U €€ MOXKHO CUMTATh OoJiee WM MEHee OKOHYATENbHO YCTAaHOBJIECHHON»[2].
OnHako yXe K TOMy BpEeMEHH, Koraa ObUl cZelaH 3TOT BbIBOJ, ObLIO MOJYYEHO 3HAUUTENIBHO
MEHbIIIeE 3HaYeHUE 3TOM KOHCTaHThl, a B 1934 1. /Lx.I'. ne Bpeil npeanonoxus, 4rto CylecTBYIOT
JIaHHBIE, YKa3bIBAIOIME HA IUKJINYECKHE N3MEHEHUS CKOPOCTH CBETa B BakyyMe3[3].
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Un. 14. Jlyumume pe3ynabTaThl U3MEPEHUI CKOPOCTH cBeTa B Bakyyme ¢ 18743 mo 1972 rr.

C 1928 o 1945 rr. CKOpOCTh CBETa B BaKyyMe, KaK 0Ka3ainoch, Obuta Ha 2(0) KM/C MEHBIIIE, 4eM JI0 1 TIOCIIe

aToro nepuoja (tadbnuua 2). «Jlyummey pe3yabTaThl, MOTy4YeHHbIE BEAYIIIMMU UCCIIEIOBATENSMY,
WCTIOJTB30BABIINMH PA3IMYHBIE METOIBI, OBLIN MTOPA3UTENHHO OJIM3KUMH, M BCE NMEBIINECS HA TOT MOMEHT

JTaHHBIE cOOpam 1 cuctemarusupoBainu bepmx B 1941 r. u lopcu B 1945 .

Tabnuya 2
CKOPOCTDH CBETA B BAKYYME, 1928 — 19454[4]

ABTOD Hdara CkopocTh cBeTa

B BaKyyMe, KM/c
Panee npunsaras 299 796 + 4
BEJIMYMHA

(bepmx, 1929)

MuTTensuITear 1928

299 778 £20




MalikenbCoH U Jp. 1932 299774 £ 11
MaiikenbCoH u ap. 1935 299774 + 4
AHpepcoH 1937 299771+ 10
XI0TTEINb 1940 299771 £ 10
AHepcoH 1941 299776 £ 6
Bepax(o630p) 1941 299 776 £ 4

Hopcu (0630p) 1945 299773 £10
OdunmansHo 299 792,458 +£0,0012

MpU3HAHHAs BETUYHHA
B HacTosiuiee Bpems, 1972

«Cet», sHnukionenus bputannuka, 15-e uzn.
bepmxk, P.T. BepositHble 3HaueHust oCHOBHBIX (u3nueckux koHctaHT (Birge, R. T. Probable values of the general
physical constants. Reviews of Modern Physics, 1929 1:1-73, p. 68).
e Bpeii, D.J1x.I". Cropocts cBeta (de Bray, E.J. G. Velocity of light. Nature, 1934, 133:948).
Jannbie no: ®on @puzen. O 3HaueHUsIX (PyHIaMEHTaIbHBIX KOHCTAHT aToMHOH (u3uku (von Friesen, S. On the values of
fundamental atomic constants. Proceedings of the Royal Society, 1937, Al60:424—440): Iletm, B.Y. ®yHIameHTATBHBIC
(suueckue KoHCTaHTHI U rpanuilbl Metposioruu (Petley, B. W. The Fundamental Physical Constants and the Frontiers of

Metrology. Bristol: Adam Hilger, 1985. p. 295).

11 Anp, 2008 at 4:10 PM

B xonne 40-x rr. Benu4yMHa 3TOM KOHCTaHTHl BHOBb CTajla Bo3pacTaTh. HeyauBuUTENIbHO, YTO
KOI'/Ia HOBbIE M3MEpPEHHUs CTalu JaBaTh 0oJiee BBHICOKME 3HAUEHMsI 3TOM NMOCTOSHHOMW, Cpenu
Y4EHBIX CHadajla BOSHUKJIO HEKOTOpoe HenoymeHue. HoBas BennmumHa okas3ajgach IPUMEPHO
Ha 20 KM/C BBIIIE MPEKHEH, TO €CTh JTOCTATOYHO OJHM3KOH K ycTaHOBICHHOH B 1927 . HaunHas
¢ 1950 r. pe3ynbTaThl BCeX M3MEPEHUN 3TOM KOHCTAHTHI OMSATh OKa3aJUCh OYCHb OJM3KHU APYT
K apyry (uwn. 15). Ocraercst quiib mpeanoaraTh, Kak J0JATO COXPAaHsUIOCh ObI enuHOOOpasue
MOJTy4aeMBbIX Pe3yJIbTaTOB, €CIIU OBl U3MEPEHUs MPOAOIKAIN MPoBoAUThHC. Ho Ha mpakTuke B
1972 r. 6bUTO0 TPUHATO OPHUIHATBLHOE 3HAYCHHUE CKOPOCTH CBETa B BaKyyMme, a JAJbHEHIIHE
HCCIIeIOBAHUS IPEKPALICHBI.
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Nn. 15. CxopocTh cBeTa B Bakyyme, onpeaessiBmascs ¢ 1927 mo 1972 rr. B 1972 r. Benuununa
9TOUW KOHCTAHTHI OblIa OOBSBIICHA MIOCTOSTHHOMN IO OTPEICTICHUIO.

Kak M0XHO OOBSCHUTH YMEHBIIICHHE 3TONW KOHCTAHTHI B mepuoa ¢ 1928 mo 1945 rr.? Ecim
peyb UIET TOJIbKO 00 OmMOKEe B 3KCIEPUMEHTAaX, MOYEMY B 3TOT MEPHOJ BCE pPe3yJIbTaThl,
MOJIyYEHHbIE PA3JIMYHBIMU MCCIIEIOBATENIMH U MPU HUCIIOIb30BAaHUU PA3IUYHBIX METOJOB,
HacTOJBKO XOPOIIO corjacyroTcs Apyr ¢ apyrom? W mouemy ommbOka Bcerja okasbiBajach
CTOJIb HU3KOM?




CyTh OZHOTO U3 BO3MOXKHBIX O0BSICHEHUN CBOJUTCS K TOMY, YTO CKOPOCTh CBETa B BaKyyMe
Ha caMOM JieJie BpeMsi OT BPEMEHU MEHSIET CBO€ 3HaueHHe. BepoaTHo, B TeUEeHUE MPUMEPHO
JIBaJATH JIET OHA ACHCTBUTEIBHO UMEJIa MEHBIIYIO BeIMYMHY. OJJHAKO TaKyt0 BO3MOXHOCTh
HUKTO, KpoMme J1e bpes, Bcepbe3 He paccMaTpuBal. YBEPEHHOCTh B TOM, UYTO JIaHHAs
KOHCTaHTa JI0OJDKHAa HMMETh (PUKCHUPOBAHHOE 3HAUYEHHE, OKa3ajllach HACTOJbKO CHUJIbHA, 4YTO
MOJyYEHHBIE B TOT TEPUOJ HIKCIEPUMEHTAJIbHBIC [aHHBIE YJOCTOWJIHCH JHUIIb BEChMa
MOBEPXHOCTHOTO OOBSICHEHHSI. DTOT MPUMEUATEIbHBIN 3MU30]] B HAyKE B HACTOAIIECE BpeMs
MPUHATO OOBICHATH MCUXOJIOTHIECKUM (PAKTOPOM:

«B skcmepuMeHTax TOHM SMOXH CyIIeCTBOBala 3aMETHAs TEHICHIMS K BCEOOIIEMY COTJIACHIO,
KOTOPYIO KTO-TO JIETMKATHO Ha3Baj "OJIOKHMPOBKOW MHTEIUIEKTYalbHOH (a3bl". CrnenuanaucTsl
10 METPOJIOTUH, KaK MPABUIIO, XOPOIIO OCO3HAIOT BO3MOXHOCTH TakKoro poja 3¢QeKTosB.
Bcerna HalimyTcs yciyxiMBbIE KOJUIETH, KOTOpble OyIyT pajabl HalpaBUTh Bac B HY>KHOM
HampaBieHuu! (...) I[lomMuMoO BBISIBICHUSA OMIMOOK, OJM3KOE 3aBEpIICHHE HSKCICPUMEHTA
IpUHOCUT OoJiee yacThle M OoJee aKTUBHBbIE KOHTAKTHI C 3aMHTEPECOBAHHBIMU KOJUIETaMH, a
MOATOTOBKA K HAaIMCAHHUIO CTaThbU WJIM OTYETa OTKPBIBAET HOBbIE BUABI Ha Oynyiuee. Bee atu
00CTOSATEILCTBA, BMECTE B3SIThIC, M MPEAOTBPAIIAIOT MOSBICHNE "OKOHYATEILHOTO pe3yibTaTa',
3aMETHO OTJHMYAIOUIETOCSd OT OOIIEeNpHHATHIX BO33peHud. CreoBaTeNnbHO, OUYEHB JIETKO
BBIIBUHYTh WU TPYJHO ONPOBEPrHYTH IIOJO3PEHHME B TOM, YTO HCCIENOBATENb IEPECTAET
3a00TUTBCSI 00 YTOYHEHHH CBOUX pe3yJbTAaTOB, €CIM OHHM OKAa3bIBAIOTCSA OJM3KUMHU K
pe3yJibTaTaM ApYTux y4eHbIx»9[1].
Ho ecnm mpenmecTByromue HM3MEHEHHUs B UYUCICHHBIX 3HAYEHHAX (yHIaMEHTAJIbHBIX
KOHCTAaHT NPUNUCHIBATh INCUXOJOTHMU IKCIEPUMEHTATOPOB, TOrJAa, IO CIPaBEIIMBOMY
3aMEUaHUI0 JPYTUX BBIJAIOLIIUXCS CHELHATUCTOB B 00JAaCTH METPOJOTMH, «BO3HUKAET
JIOBOJIbHO HEYJO0OHBIN BOIPOC: MOXKEM JIM MBI OBITH YBEPEHBI, YTO 3TOT ICUXOJOTUYECKUN
dbakTop HE COXpaHsAeT CBOe 3Ha4YeHWe W B Hamu JHU?» | 0[2] OmHAKO MO OTHONICHUIO K
YUCJIEHHOMY 3HAQYEHHUIO CKOPOCTH CBETA B BAKyyM€ 3TOT BONPOC B HAIIM JHU CUUTAETCSA
YUCTO aKaJeMHYeCKUM. Temepp He TOJBKO camMa 3Ta KOHCTaHTa OOBSBISAETCA MOCTOSHHOU
[0 ONpEJeeHUI0, HO M BCE EIMHUIIBI HU3MEpPEeHHUs, B KOTOPBIX (UTypHpyeT AaHHBIU
napamMeTp, — PacCTOSIHUE U BpeMs — TENEepb ONPEIEHAI0TCS Yepe3 CKOPOCTh CBETa B
BaKyyMe.
CekyHaa 00BIYHO OTpeAeNsiach Kak Y6400 DOITS CpPEHUX COJIHEUHBIX CYyTOK, HO TEIEph €€
ONpeAesoT KaKk MHTEpBaJl BPEMEHHU, B T€UE€HUE KOToporo cosepmaercs 9 192 631 770
KoJieOaHUM, COOTBETCTBYIOUIUX PE30HAHCHOW YaCTOTE SHEPTreTHUYECKOTO IMepexoqa MEexKIy
YPOBHSIMU CBEPXTOHKOW CTPYKTypbl OCHOBHOTO COCTOSIHMS aToMa ue3usa-133 mnpu
OTCYTCTBUHM BO3MYILIEHUU BHemHUMH moisMu. M merp ¢ 1983 r. Obi1 ompeneneH yepes
CKOpPOCTh CBETA B BaKyyMe€, MO ONPEEICHHUIO TOCTOSHHOM.
Kak ykasan bpaiian IleTnu, BojiHE BO3MOXHO, UYTO
«...CKOPOCTh CBE€Ta B BaKyymMe MOXKET (a) MEHAThCS cO BpemeHeM, (0) 3aBHCETh OT
HaIpaBJeHUs B MPOCTPAHCTBE WIM (B) pearupoBaTh Ha BpamieHue 3emun Bokpyr CoiHIna,
JNBH)KEHUE BHYTpHU ["amakTUKU UM Kakue-To Apyrue gaxropsi» ! 1[3].
Tem He ™eHee, ecmu Obl W3MEHEHHs S5TOM (DyHIAMEHTAJBHOM KOHCTaHTHI JICHCTBUTEIIHHO
INPOMCXOMIM, Mbl OBl 3TOTO HE 3aMeTWwiu. B Hacrtosiiee Bpemsi Mbl HaxOAUMCS BHYTPH
UCKYCCTBEHHOW CHCTEMBI, TJI€ 0JJOOHBIE U3MEHEHUS HE TOJIbKO HEBO3MOJKHBI IO ONPENIEIEHUI0, HO
U HE MOTYT OBITh OOHApY’KEHBI Ha MPAaKTHKE U3-3a CIIOC00a, KOTOPBIM ONPEIEINISIOTCS €INHULIBI
u3Mepenus. JIroboe 3MeHeHNe B YMCIEHHOM 3HaY€HHN CKOPOCTH CBETA B BaKyyMe M3MEHIIIO OBl U
€IMHUIIBI U3MEPEHHsI TaKUM O00pa3oM, YTO 3Ta CKOPOCTh, BBIPAKEHHAs B KM/C, OcTanach ObI
MIPEKHEN.
ITetnun, B.Y. ®ynnamenTanbHble GU3NYeCKMe KOHCTaHTH W TpaHulel Metposioruu (Petley, B.W. The Fundamental
Physical Constants and the Frontiers of Metrology. Bristol: Adam Hilger, 1985, pp.294 — 295).

bupnen, x.D., Tomcen, /Ix.C. Pestome no koHcTanTam atoMHo# ¢usuku (Bearden, J. A., and J. S. Thomsen.
Resume of atomic constants. American Journal of Physics, 1959, 27:569-576).




14[3] Metnu, B.Y. dynnamenranbHbie (GU3NUYECKAE KOHCTaHTHI U rpanuisl Merposoruu (Petley, B.W. The Fundamental
Physical Constants and the Frontiers of Metrology. Bristol: Adam Hilger, 1985 p. 68).

Kak 60abwine BUXpH NOPOXKAAT MEHbLUME, COOTHOLWEHUE UX
pa3MepoB

3 Ma#, 2008 at 9:05 AM

MpOTOHO60A06HbIM TOPOMAA/IbHBIM BUXPb HAa BCEX 7 YPOBHSAX COCTOMT U3 49 060pOTOB TOPOMUAA/IbHOM CMpasu,
Kak 06 3TOM CKa3aHo paHee. [peanonoxum, Y4To Cnupasb BpallaeTcs, Kak 04HO Lenoe, 6e3 NpobyKCOBOK.
Toraa BHyTpeHHME /oM ByayT BpallaTbCA MeieHHee, Yem BHelwHue. CKOpoCTb BpalLeHMsa ByeT Tem
MEHbLLE, YeM MeHbLLE paJMycC BpaLleHMsa faHHOro c1os. [NpeanosioXkumM, YTO pajuyc Camoro BHYTPEHHEro
cnos B 10 pa3 MeHbLUE pagMyca Camoro BHEWHeEro cnod. Toraa KBapaT CKOPOCTM 3TOrO /105, MOMHOKEHHbIM
Ha ero naowazb (4T0 XapakTepmayeT KMHETUUECKYIO SHEPIMI0 3TOro cos), 6yaeT B 10 TbiC. pa3 MeHbLUE, YEM
TaKas Xe XapaKTepuCTMKa CaMoro BHELLHETO C/105 JaHHOM BMXPEBOM cnnpann. Torga B 3ToM MecTe (B
HeMTpasbHOM LieHTpe 60/bluero BUXpA), 6yAyT 06pa30BbIBaTbCA MEHbLUME BUXPU, C paauycoM B 10 Thic. pas
MeHbLUMM, YeM pagunyc 60bliero Buxps. Pasmep paguyca onpefeneH no aBTopuTeTy YuyeHna Xpama, Kotopoe
roBopuT, YTO "Juamemp nociedHe20 BHewHe20 BUMKA cnupasau 6ydem onpedenambca cymmol
pacnpocmpaHsAowelica 3Hepeuu, nepedaHHol obuweli macce nepsuUYHbIM UMNY/ibcoM." Tlocne obpasoBaHmMA
MeHbLUKE BMXpU ByayT McTopraTbca M3 60bLuero.

Pagnyc 60nbluero Buxpa 6yaet B 10 Tbic. pa3 60/blue, YEM PaUyC ero NOPOXKAEHMSA, TOJIbKO €C/IN OHM
COCTOAT M3 dhpaKumm Icmpa 1 0AHOM M TOM e NAOTHOCTU. Eciv 60NbLIMIA BUXPb COCTOUT U3 Golee NErKom
dpaKkumm, To ero paguyc ewé yeeanumtca. BoamMoxKHO, YTO 3TO HAXOAUT MNOATBEPKAEHME B SKCMEPUMEHTE.
Tak, B catbe "Self-assembly in evaporated polymer solutions: Influence of the solution concentration”,
Bormashenko, Edward (The College of Judea and Samaria, The Research Institute); Pogreb, Roman; Musin,
Albina; Stanevsky, Oleg; Bormashenko, Yelena; Whyman, Gene; Gendelman, Oleg; Barkay, Zahava; Journal of
Colloid and Interface Science, v 297, n 2, May 15, 2006, p 534-540, np1BOAMTCA ONMCaHME CNeAYHOWEro
3KcnepumeHTa. MNoanmep pacTBopuaM B pacTBOpUTENE, CMECH BbIIM/IM HA FNAAKYH0 MOBEPXHOCTb M Aasn
pacTBOpUTENO MCNapuTbeA. Mosyunnach KapTMHa, NpMBEAEHHAA Ha PUCYHKaxX B CTaTbe, Takas, YTo NoamMmep
BM3yasIbHO 06pa30oBas ABa TMMa s4eekK, pasMepom 1-2 MUKpoHa M 50 MUKPOH.

Pasmep atoma Bogopoga 1*10”"-10 meTpa. YMHOXMB Ha 10 TbiC. pa3 noayy4yrMm okoso 1 MMKpoHa. M, yuyTa
U3MEHEHME B MJIOTHOCTH, B, CKaxkeM, 50 pas, noayumrm 50 MMKpOH. To ecTb, ecain (hOpMMPOBaAHUE CTPYKTYP B
TakoOM TMOJIMMEPHOM Tpolecce OB6YC/IOBIEHO Ha/IMYMEM HA M3y4yaeMOM TMOBEPXHOCTM 3Upo3epeH, To
COOTBETCTBME PACCYMTaHHbIX Pa3MEPOB M SKCMEPUMEHTA/IbHbIX, MOXET NOATBEpPAUTb Haw B3rndag. B gaHHOM
pacyeTe Mbl CHYMTAeM, YTO COOTHOLWIEHWE pa3MepoB A/ 000/I04EK 3epeH coBrajaeT C COOTHOLEHUEM
pa3mepoB AN A4ep 3epeH.




