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Och COCTOSTHU I

O.M. Konxenko
(Tonyuena 5 anpens 2011; ony6nukosana 15 urosst 2011)

B mHacrosmmii MOMEHT B (U3MKE HAKOMWJIOCh HeMalo (DaKTOB MPOTHBOpEYAIINX
OCHOBHOMY 3aKOHY — 3aKOHY COXpaHEHHs dHeprud. YToObl COXpaHUTh €ro BUIMMOCTh
MPHUIIIOCH BBOJUTH 'YACTHIIBI- MPU3pAKK - CHadajla HEHTPUHO, 3aTeM TEMHYIO MaTepuIo,
MokKe TEeMHYI0 BSHepruio. He MeHblIe BONPOCOB CYIIECTBYET M K BO3HHKHOBEHUIO
Matepun. [Ipunse teoputo Bonbimoro B3pbiBa, Hayka He TOTOBa OOBSCHUTH — Ky/Aa XKe
JIeTIOCh  QHTUBEHIECTBO (AHTUIPOTOHBI, AHTUHEHTPOHBI © T.1.). JlomylieHue, dTO
«HOPMAJIbHOT0» BEIIECTBA BO3HHKIO OOJbIIe, YeM «aHTHBEIIECTBa» Toxke (opma
CKPBITOI'0 OTKa3a OT 3aKOHAa O COXpaHEHHH 3Hepruu. Hu4uyTh He MEeHbIe BOIPOCOB O
MpHYMHAX 3TOro B3phIBa U 00 ycKopsiromeMcs paciiupeHny BeeneHHoid, 4To TOBOPHUT 0 ee
HecTaOMIIbHOCTH. JIaHHAS CTAThs CTABHT IIETBIO CHATH OTH POTUBOPCUHS.

Jlyig Havana HaM MOHaJOOUTCS OChb KOOPAMHAT, HAa 0a3e KOTOPOl Mbl CMOXEM paccMaTpUBaTh U
CpPaBHMBATh COCTOSIHUS BELIECTBA U SHEPTUH.
Wtak, paccMOTpUM Ha OCH M3BECTHBIE Ha CEroJHs KaueCTBEHHbIE COCTOSIHUS MaTepHUH, KOTOpPbIE
YK€ M3y4YEeHbl HAyKO! JJ0CTaTOYHO, YTOOBI Mbl OBLIIM YBEPEHBI B UX HAJTUUUU:
DneMeHTapHbIe YacTHIbI (TIOKa s He XOTesl Obl YIIOMHUHATh KBApPKH), aTOMbI, MOJICKYJIbI, 3BE3IbI -
YPOBEHb C KOTOPOT'O MBI IIBITAEMCS [M03HATh OKPYKAIOIIUNA MUP, TaJTaKTUKH, CKOIIJICHUS TaJaKTHK.
Bce nepeuncienHoe Bbllie sBiIsieTcs cTa0MIbHBIMU opMamu MaTepuu. He MeHee BakHO, 4TO C
KKIbIM IIarOM IO 3TOM OCH - BpeMs CTaOWJIBHOIO CYIIECTBOBAHMSI MaTEpUU KaueCTBEHHO
uamensiercst (pe3ko ckauet). CTaOMIbHBIE Ha CBOEM YPOBHE aTOMbI BOJOPOJA MOKAa3bIBAIOT
COBEpUICHHO JIpyrHe CBOICTBa, OyIyud XUMHUYECKH CBS3aHHBIMU B MOJIEKYJbl. A B 3Be3lax
CTPEMUTENIBHO MPEBPALAIOTCA B Teluid W T.J. 3B€3[bl, JKUBYIIHE MUJUIMAPABI JIET, €CIH
MIOCMOTPETh Ha HUX C YPOBHS TaIaKTHK HEMPEPHIBHO BCIIBIXMBAIOT, MPOKUBAIOT KHU3Hb U THOHYT,
JaBasi OCHOBY JUI HOBBIX 3B€3]], HABEPHSKA, YTO U TAJAKTHKH, U JaXKE MX CKOIUICHUS TaKkKe
B3aUMO/ICHCTBYIOT MEXIY COOOM.

Cam co00ii HampaliMBaeTCs BBIBOJ, YTO 3Ta OCh (Ha3zoBeM ee och COCTOSHHMIA) JOJDKHA
ObITh MpojosKeHa. [Ipu 3TOM BakKHBI KIIIOUEBBIE Y3JIbI MEPEX0/ia KOJIUYECTBA HMIKECTOSIINUX
YacTUIl B HOBO€ KauecTBO. Tak crycruBiieecss 00Jako aTOMOB BOJOpOJia CTAaHOBHUTCS HOBOI
3BE3JI0M U MEpPEeXOJUT Ha KAaueCTBEHHO HOBBIM ypOBEHb MaTE€pHM, a B30pPBAaBILAsACS CBEPXHOBa,
pacchlaBIIasicss B KOCMOCE BO3BpAIla€T MAaTEPUIO HA YPOBEHb CTA0MIIBHBIX ATOMOB.
IIpu sToM ecTh U oOpa3oBaHus, NpUHAIEKAIIKUE (HOPMAIBHO OJHOBPEMEHHO K HECKOJIbKUM
CocrosiHusiM (aTOM M OJTHOBPEMEHHO MOJICKYJIa HHEPTHOT'O Ta3a, HeHTPOHHAs 3Be3/1a, KOTOPas, 110
CYTH, MpEICTaBIIICT CO00i KoJioccalmbHbI aroM). Ho OHM TOJBKO MOATBEP)KIAIOT MPABUIO U
Be/yT ce0s1 COOTBETCTBEHHO CBOEMY YPOBHIO (MHEPTHBIN a3 Kak CTa0WIIbHBINA aTOM, @ HEHTPOHHAs
3Be3/1a KaK 3BE3/1a).

Wtak: maTepus uUMeeT MHOXKECTBO CTaOWIbHBIX cOCTOSIHUM. Ilpu 3TOM yBenuueHue
KOJM4ecTBa 0a30BbIX YacTUI[ CIIOCOOHO NEPEeBOAMTh HMX B KAaueCTBEHHO HOBOE CTaOMIIbHOE
COCTOSIHHE.

A moTromMy paccMOTpUM IMpOCTEHIIMi mpuMep u3 ydeOHuka. Ilpu aHHUTWIALMKM TPOTOHA M
AHTHUIIPOTOHA MBI UMeeM 2 1l 3 (OTOHA Ha BBIXOZE, YTO M HAaBEJIO MEHs Ha MBICIb, 9YTO ()OTOH HE
CaMOCTOSITENIBHASA YaCTULA, & BCETO JIMIIL OCKOJIOK OT Hee. To ke CMeI0 MOYKHO PaclpOCTPaHUTh
Ha HEHTpuHO (BBEJCHHOE, YTOOBI COXPAHUTHh 3aKOH COXPAHEHHUS JHEPIuH), U, CKOpee BCEro,
BBEJICHHBbIE TO3KE TEMHYIO MaTepuio U 3Hepruio. Bce 310 - HecTaOuiIbHBIE OCKOJKHM B MHUpPE
AJIEMEHTAPHBIX YAaCTHI], OJHAKO €CJIM CYUTATh CKOPOCTh cBeTa B HamieM COCTOSHUM - KOHEYHOH,
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TO OHM JO CTOJIKHOBEHHS CO CTAaOMJIBHOW 4YacTHIeH <«oKUBYT» BHE BpemeHH. llotomy u
«JI0)KUBAIOT» JI0 ITOTO CTOJKHOBEHHS] MHJUTHAPJBI JIE€T HA HamieM (3BEe3JHO-IJIAHETHOM) YPOBHE
BocrpusTus 1o ocu CocTosSHUM U BHELIHE BBIMJISAAT CTAOUIbHBIMU YaCTUILIAMH.

[IpunsB 3TO - MBI HEU30€KHO MPUXOIUM K MBICIH, YTO 3TU OCKOJIKM COCTOAT, TEM HE MEHee, U3
KaKuX-To 0oJiee MEeJNKUX CTaOUIbHBIX YacTull. [Ipu 3TOM KBapku, KOTOpbIE HE yIaIOCh BBIACIUTH B
cTaOuiIbHOM (opMe, SIBHO HE MOJIXOASIT Ha ATY POJib. 37€Ch Mbl IIPOCTO BBIHYXK/EHBI ClIENATh €Ille
OJIMH KadyecTBeHHbIN mar no ocu Cocrostuuii. [IpaBaa, B 3TOM cilyyae Mbl BO3BpaTHUMCS K JaBHO
OTBEPrHYTOM TeopHH «d3pupa», KOTOPHIM HAIIOJHEH MUP, HO YK€ C COBEPLIEHHO IPYrOi CTOPOHBI.
Bo3moxHO, uTo "TemHast MaTepus”, B HBIHELIIHEM [MOHUMAaHUM — 3TO U €CTh MEPBBIH I1ar BHU3 10
ocu CocCTOSIHUM, a TeMHasl SHEprusi — eue oAuH mar. Bo3Mo)KHO - 3TO TakHue K€ OCKOJIKM KakK
($OoTOH. DTO yKe HEe BaXXKHO, UMEsI OCh KOOPAMHAT, Mbl CyMEEM Pa3MECTUTh UX B HY)KHOM MECTE.
bonee Toro - kimaccuyeckuil 3JIEKTPOH, MSTKO TOBOpS, HE COBCEM COOTBETCTBYET YaCTHUIIE.
XUMUKH TIPEANOYUTAIOT TEPMHUH «UIOTHOCTh JJIEKTPOHHOIO o0Jaka», M TOBOPSIT O €ro
«CMEUICHUHM BEPOSATHOCTH HAXOXJEHHUS JJIEKTPOHA», a HE O CMelleHuu dvactuiel. Ecim xe
MPU3HATh, YTO JJIEKTPOH COCTOUT M3 00Jjiee HU3KOYPOBHEBBIX 3JIEMEHTOB, TO Mbl, OTKHHYB
3B(EMHU3MBI, IPOCTO MPHU3HAEM, YTO IEKTPOH — 3TO 00JIaKo M3 APUPHBIX YacTHIl (S CUATAIO ITO
Ha3BaHME HCTOPHYCCKH 00Jiee KOPPEKTHBIM, YeM «TeMHas Mmarepusi»). M Bce 3arajku ¢ ero
CBOMCTBaMH yXOZT. Benp Mbl COBEPLIEHHO CIOKOMHO MpPU3HAEM HAJIMYKME CTAOMIIBHBIX T'a30BBIX
obyiakoB (MMeronMx Bec) B KocMoce Ha MHOM COCTOSIHUM TIO OCH. DTO XK€ JIETKO OOBSICHSIET
BOJIHOBBIE CBOMCTBa 3JeKTpoHa. [IpoXxokaeHue BOJHBI MO OOJAYHOW CTPYKType HE BbI3bIBAET
HUKAKUX TPOOIIeM.

Baxno eme, 4YTO HEpPaBHOMEPHOCTb BO3ACUCTBUS «3(DUPHBIX» 4YacTHULl OOBACHUT HaM
BO3HMKHOBEHHE TPAaBUTAIMU «CTSATHUBAIOIIEEe» aTOMbl B 3Be3fbl. Beab «aaBieHue» 3(UpPHBIX
YaCTHIl CO CTOPOHBI mperpaanl (apyroro aroma) ociabeBaet. COOTBETCTBEHHO aTOMbI HAYMHAKOT
cOMMKaThCs.

BepHemcs cHOBa K BoIpocaMm, MOCTaBJICHHBIM B Hadaje ctaThu. JIydium oTBETOM s Oyy CUUTATh
aHaJIOrMu K3 0oJiee MPUBBIYHOTO HaM MHpa 3Be31. OCHOBHBIE COCTOSIHUS — COOCTBEHHO 3Be3/a C
€€ TePMOSICPHBIMU PEaKIHsIMU U o0Jiaka (YacTHBIM CIydaeM KOTOPBIX SIBIISFOTCS IUIAHETBI), IIe
Takue peakuuu He UAyT. Bo3MOXKHO, TpeTbUM KOMIOHEHTOM 3TOro COCTOSIHHS ClIEyeT CUHUTaTh
«UEPHBIC JIBIPBI», TOCKOJIbKY OHH aKKyMYJIHPYIOT u3iIydeHus (0ojiee HH3KOYpPOBHEBBIC
CocrosiHus).

bb110 ObI JOTMYHO MPEATNONI0KHUTH, YTO OHU CO3JAI0T U3 OCKOJKOB HOBBIE aTOMBI BOJIOPOJA — 3TO
OBl caenano oOIryro cucteMy 0ojiee cTabUIIbHON U 00BSICHUIIO, ToueMy BO BceeneHHo# ocTanoch
TaKk MHOTO BOJOPOJa, Be/lb OH BBIFOpAET B 3Be3/ax nepBbiM. K TOMy ke yxe 3aMedeHo, 4To Bec
YEepHOU JIbIpbl U TaJaKTUKKU BOKPYT Hee B3auMOCBsi3aH. Ho JaHHBIX B MOJATBEP)KIECHUE 3TOTO €l
HE JI0CTaTOYHO.

CyTb HEWTPUHO, TEMHOW MaTepUU — YK€ paccKa3zaHa BbIlIe. JTO aHAJOI'M ra30BbIX OOJAKOB U
paccessHHOro BellecTBa Hamiero mMupa. Tem, KTo HauHeT u3y4yaTb COCTOSHUE 3BE€3]l C YPOBHS
CKOIUICHUSI TAJAaKTHK — OyJeT HeJerko onpenesiuTh ux (007aka) 3IKCIEPUMEHTAIBHO, HO
SMIUPUYECKU — UX CYILIECTBOBAHUE OYJET TOKa3aHO HEU3OEKHO.

[ToBTOpUM erie pa3 — yBeJMYEHHE KOJIMYECTBA Ha ONpPEAEICHHOM 3Tale MepexXoJuT B KauecTBO.
Dtarbl 3TOTO Tepexoaa u OyneM Ha3Bath och CoctostHuil. KimroueBoe clioBo it BKIIIOUEHUS B HEe
— 310 CTABUJIBHBIE ¢Qopmbl 00beauHEeHHs] MPEAbIAYIINX YacTHUILl HAa KayeCTBEHHO HOBOM
YpOBHE.

K Bompocy 00 aHTHBelIecTBE — IOYEMY €ro He HaxoJsaT Bo BcenenHoil. OTBET yxe O4eBUAECH —
sto npocto HECTABUJIBHOE o6pa3oBanue. iMeHHO MO3TOMY €ro ¥ HET B HallleM MUpe. AHaJIor
— JBOMHBIE 3Be3/bl pa3HOW Macchl. CpOK HX JKM3HM 3aMETHO KOpOuY€ MpPOYMX, IMOCKOJBKY
B3aUMO/ICHCTBUE UX MEXIY co00i yckopsieT B3pbIB. HaBepHska 4To-To mogoOHOe paboTaeT u ¢
AQHTHUBEIIECTBOM.
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Kak Bepcus: TOT ke UIEKTpOH — cTabuieH B Buie obOsaka ¢ 3apsaoM. MMeHHO kak oOmaxo.
[IpoToH, Mosy4yuB OTpULIATEIBHBIA 3apsii U CTaB AHTUIIPOTOHOM, CTPEMUTCS HPUHATH (HOpMy
o0raxa ¥ B3pbIBaeTcs. X0Ts 3Ta Teopus TpeOyeT, KOHEUHO, SKCIIEPUMEHTAILHOM MPOBEPKH.

K coxanienuto oTBeTa — u4TO €CTh 3apsij - JaHHAas TEOpUs HE JIaeT.

Emie HeckoIbKO TEOpU-CIEICTBUM, KOTOPbIE HE IPOBEPUTH IKCIIEPUMEHTANIBHO!

1. Bcenennas (B0 BCEOOBEMITIONIEM TS HAC CMBICTIC) — PE3YIIbTAT B3aUMOICHCTBHUS BCETO 2-X
yactull (HazoBeM ux boramu). MoMeHT Havana B3auMoieiictBusi boros — Bosnbioit B3psis.
[Ipu sTOM B3aMMoOAEWCTBHE MOCTOSIHHO OciiabeBaeT — BeeneHHast paciupsiercs, 3Heprus
0oJiee BBICOKMX COCTOSIHHI YXOJHUT BCe HMXKE M Hibke 1mo ocu CoctosHud (dHTpOmus).
[logoGHast Teopuss OOBSACHSAET HENpEpbIBHOE pacuiupeHue BcenenHoit 06e3 BBeAeHUSA
3arafioyHoi "TeMHo# sHepruu'. OHa U Aanbiie OYJET TOJIBKO PACIIMPATHCS, MOCKOIbKY
B3aMMO/ICHCTBHE CO BPEMEHEM TOJIbKO ociiabeBaet. [Ipu 3ToM Hu4ero He Memaet boram (a
s CYMTAI0 W MX HE TMOCJIenHel crtaauei, a ocb COCTOSIHMI OCCKOHEYHOM MpSMOM, a HE
Jy4OM), TO JIETKO JIOMYCTHTh OSCKOHEYHOE MHOXECTBO BCENCHHBIX Ha Pa3HBIX CTAIHIX
pazButusa, kaxnas u3 kotopeix 3SAMKHYTA M KOHEYHA B IMTPOCTPAHCTBE U
BPEMEHU, JJIA TEX, KTO IIBITAETCA OCO3HATH EE U3HVYTPU. To ects,
MBICJIEHHO JBHUTrasch 1o ocu COCTOSIHUM, Ha ONPEAEICHHOM 3Tare Mbl yBUIUM BceeneHnHbie
U UX B3aUMO/ICHCTBUS MEXLy COOOM, NX CKOIUICHHUS U T.[.

2. ®oH U3 3(QUPHBIX YaCTHUI] AOJDKEH OBITh YPE3BBIYAHHO CHMIIBHBIM — BEIb, HA MOW B3TJIS,
UMEHHO OCBOOOXJeHUE <«3(UPHBIX» YAaCTUI[ M3 aTOMOB B TEPMOSJEPHOIN peakuuu C
NPEBBIIICHUEM UX «CTATMBAIONIET0>» (GOHA (MK TI0JIs1) B3PHIBACT 3BE3IBI.

XO0Ts1, BO3MOXKHO, ¥ 3TO Oy/1eT BO3MOKHO IPOBEPUTH CO BPEMEHEM.

3. Hakonenm oco3naB cymectBoBanue Ocu COCTOSHUE - MBI KOT/Ia-HHOYIh CMOXKEM
nBuratbest o Heil. Ham pasym yxe 310 aenaer. Ou3MUecKoe NEpEeMEIICHHE MEKIY
ypoBHAMH Ocu COCTOSHUN Ka)KeTCsl €llle HEBEpOSTHBIM, HO KOIJa-TO U JIeTarollue
anmnapathl TsDKeJee BO3/lyXa Ka3allCh TaKKe HEBEPOSITHBIMU.

Oco3HaB CTPYKTYpPy OKPYKAIOIIETO MHUPa — MBI CMOXEM JIydllle MPUCIIOCOOUTh €ro K HalluM
MMOTPEOHOCTSM.
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