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Wcxonsi 13 runoTe3bl 0 HYKJIOHaX Kak 3(UPHBIX BUXpeBbIX oOpa3zoBaHusx (Yubsam T.
KemvBun, [xon Kwmm, Opsun [I. B360UTT), MOXKHO TIpeANONOXdUTb, UTO Hapsay C
3/1eKTPOMAarHUTHBIM U3/yYeHHeM aTOMBbI SIB/ISIIOTCS TakKe TreHepaTopaMH IMPOJ0JIbHBIX 3(HUPHBIX
BosH [1] (manee LE- BosHBI vtk u3nyuenue). [1pogobHbIe 3(hHMpHbIE BOHBI HEOOXOAUMO OT/TUUATh
OT MPO/0JIbHBIX 37IeKTPOMAarHUTHBIX BOJH [2], BO3HUKAIOLUX TPH JABW)KEHHH 3apsDKEHHbIX YaCTHL,
TOr/la Kak MpoJo/bHble 3(DMpHbIe BOJHbBI FeHepUpyeTcsi, B TOM 4urcie, 3(UPHBIMU BUXPEBLIMU
CTpyKTypamu. Takxe TNpOZAO/bHbIe 3(QUPHblIE BOHBI OT/IMYaeT CBEPXCBETOBAas CKOPOCTb MX
pacripoctpaHeHusi, rmopsaka 10®  wM/c, B OT/IMUMM  OT CKOPOCTH  paclpOCTPaHEeHWUs
3JIeKTPOMarHUTHBIX BOJIH paBHOM CKOpoCTH cBeTa - 10° m/c.

ATomHOe (TO ecTb U3nydaeMble aToMaMu) LE- n3nyueHye MOXXHO Ha3BaTh PeaKLMOHHBIM
(oTHOCAILMMCST K peakLysiM) TaK KaK aTOMHOe W3/lyueHHe YCHUIUBAeTCs IpU Iepexo/ie aTOMOB B
BO30y)K/IeHHOe COCTOSIHME M TIpU PeaKCallMOHHBIX TPOLIeCCax, TPHU sepHOM [leJleHUd W TIpU
XUMUAYEeCKUX peakLUsx, a UCXOo/sllee OT BHEIIHMX UCTOYHUKOB, 3TO U3/lyueHHe CIIOCOOHO BIUSITH
Ha IMHaMUKY SIZIepHBbIX ¥ XUMUYeCKUX peakLii.

Kaxgomy Tumy Bo30y>KJeHUsl CJIOKHBIX aTOMHBIX si/lep: 0JJHOYaCTHUUHbIe, BpalljaTe/bHbIe,
KosiebaTesbHBIE, a TaK)Ke He BO30Y>KIeHHOMY OCHOBHOMY COCTOSIHHIO sifiep OyZieT COOTBETCTBOBAaTh
cBoi criekTp LE- W3nyueHusi, Ha30BeM ero wu3jiydyeHHeM MPOZO/bHBIX 3()MPHBIX BOIH aTOMHBIX
spep (radiation of longitudinal ethereal waves of atomic nuclei), nanee no tekcty LN- nsnyuenue.
Kpome Toro, opOuTasbHble 371€KTPOHBI, KaK TOPOWAAIbHbIe BUHTOBbIE BUXDH, TaKXKe SIBJISTFOTCS
ucrouyHrkamu LE- BosiH, 3TH BOJIHBI Ha30BeM MPO/OJIBHBIMUA 3(UPHBIMU BOJTHaMH OpOUTAIbHBIX
snekTpoHoB (longitudinal ethereal waves of orbital electrons), manee o Tekcty LO — BonHbl.  C
yUeTOM pPa3HUIIbl JUaMeTpoB siziep aTtomoB (1072 —10™" cMm) U AMaMeTpPOB 3/IEKTPOHHBIX OpOWUT
atomoB (10® cm), uacrora LN - usnyuenus Oyget OyjeT Ha 4-5 MOpsAKOB BhIille YacToThl LO-
u3nyueHust. U criekTp aToMHOro u3nyueHusi Oyzer cymmapHbiM criekTpoM LN u LO — usnyueHud,
ero Oygem o6o3HauaTh Kak LA -u3nyueHue.

BBeseM Takke TOHSTHE TPaHCPOPMALIMOHHOTO BCIiecka MolfHOCcTH LE -usnyuenus
aTOMOB TIpY UX JieJieHUU, TIpU  00pa30BaHWM WM pa3pylleHUd XUMUUeCKHUX CBsi3el C ydacTuem
3THX aTOMOB, a TaKXKe IIPY TIepexoie aTOMOB U3 BO30Y>KZEHHOTO COCTOSIHUSI B OCHOBHOE.

[Ipennosnaraercs, 4To aTOMbI MO/ BeprKeHbl BUSAHKIO LE- BOJIH COOTBETCTBYIOLMX YaCTOT,
UCXOZAIIUX OT Onm3/iekaux aTtoMoB (atomHoe LE- B3aumogelicTBHe), a Takke BausHHIO LE -
BOJIH, OT y/la/leHHbIX BHEIIHUX MCTOYHUKOB. B KauecTBe y/afeHHbIX BHELIHUX (TI0 OTHOLIEHHIO K
aToMaM HabsroZiaeMbIx 00BbEeKTOB) MCTOYHHMKOB LE- BOMH, MOTYT BBICTYNATh BEIECTBO 3Be3Z, a
TaK>Ke uepHble JIbIpbl Hallleki BcenenHoii [3].

BosgeiictBuem  LE- u3nyueHusi Ha (u3mueckre W XHWMUUeCKUe TIPOLIECChl, uYepe3
MeXaHU3M BJ/IMSIHUSI 3TOTO HW3/yYeHUsl Ha CIeKTp U3/1yueHus: aHcambsiell oCLM/uIATOpOB (aTOMOB
BeIl[eCTBA) YYaCTBYIOIIMX B COOTBETCTBYIOIIMX IIpOIieccaxX, OOBSCHSETCS, B TOM 4YHC/Ie, U
(heHoMeH Makpockonuueckux gaykryaruii (PMD) [4]. deHoOMeH MaKpPOCKONTMYeCKUX (DIyKTyaLui
— 3aBHUCUMOCTb CTPYKTYPbI CTaTUCTUUECKHX (PIYKTyalil pe3y/bTaTOB HM3MepeHHI MapameTpoB
(hr3MuUeCcKrX MpOLIeCCOB pa3/IMYHOM MPHPOJbl OT BPEMEHM MX OCYILeCTBIEHUS U OT I0JIO’KEeHUS B
npoctpaHcTBe  ObT OTKPHIT B 1951-1956 r.r. C.J. IInonem. IlocremoBaBuive 3a 3TuM 45-TH
JIETHWE MCC/Ie[IOBaHUs JAHHOTO (peHOMeHa TMOKas3ald, 4YTO BO BCeX (pM3HMYecKux mporeccax (OT
IIyMOB B TPAaBUTALIMOHHOW aHTeHHe [0 si/IepHBbIX peakuui) HabmofaeTcss  3aKOHOMepPHOe
v3MeHeHVe (OpMbI TIOC/Ae/l0BaTe/NbHBIX BO BpeMEHM TUCTOTpaMM, WX CXOJACTBO TpHU
OJJHOBPEMEHHBIX He3aBUCHMBIX U3MepEeHUsIX.

Kocmodusuueckasi 00yC/OB/IeHHOCT HaO/M0/jaeMbIX 3aKOHOMEpPHOCTeH, TJ100a/bHOCTh
MaciiTaba - COTHH U THICSTUM KUJIOMETPOB MEXKy J1abopaTOpHsiMU, TIOMyYarOI{MMU B JAHHOE BPeMsi
CXO/iHble TIO ()OopMe CMeKTpbl, 00yC/aBIMBaeT TPYJHOCTh 3a/aud BBISICHEHUS TIPUPOJbI 3THUX
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sBreHur. Ha cerogHsAmHMKA [JeHb CyLecTByeT psf TpeAroysiokeHnd o npupoge OMOD
BKJIIOUAIOLMe: W3MeHeHHsI KPUBU3HBI NPOCTPAHCTBA-BPEMEHM 0[] /IeMCTBHMEM TIDaBUTALIMOHHBIX
BOJIH’, M3MeHeHUsT (OpMbI CIIeKTpa SHepruii BUPTYaJbHBIX KBAHTOB (pU3MYEeCKOro BakKyyma‘, a
TaKXXe U3MeHeHUs «MaciiTaba», TIposiBstoLerocst cebst B GyKTyaLusix apaMeTpoB (pr3nueckux
TIPOIIECCOB U CUCTEM, W KOTOPBIH, «Macmitab», 3aBUCUT OT pacrpe/ie/ieHHs] BCeli MaTepuu BO
Bcenennoii [5].

IOnsg  oObsCHEeHWs MexXaHW3Ma BO3HUKHOBeHUs1 DOMO, BBOJUTCSL  TIOHATHE
nipenbudypkauonHoro coctosinusi  (PrB- cocTosiHMe) — aTOMHBIX s/jlep  KakK I1epexoJHOro
COCTOSIHMS s/lpa aTroMa Iepefi ero JejleHrMeM, a TakKe IepPexOHOr0 COCTOSIHUSL 3J1eKTPOHHBIX
obosouek aToma repe/; obpa3oBaHueM (pacriaZioM) XUMHUUeCKOUW CBSI3U C y4acTHeM [JaHHOTO aToMa.
[pen6udypKalioHHOe COCTOSIHHE MOKHO TIPe/ICTABUTH KaK HEKOTOPYIO OKPeCTHOCTh (ha30BOTO
TIPOCTPAHCTBA TOYKW OMQypKalyy (HarpyuMep sifiepHbIM pacraj])) CUCTeMbl, TIoraZias B KOTOPYIO,
cucteMa 3a Bpems nipeoudypkaryu (PrB -Bpemsi) ¢ BepoATHOCTBIO G/IM3KOM K eZJMHULIE JOCTUTHET
Touku Oudypkarmu. [Ipu 3TOM, JaAHHOE COCTOSTHME aTOMa XapaKTepu3yeTcsl M3MeHeHHeM YaCTOThI
ero LE -u3nyueHus nmo cpaBHeHMIO ¢ yactoTord LE -M3nyuyeHMs1 JaHHOTO aToma, HaXOZJSLIerocs B
OCHOBHOM COCTOSIHUM.

Takke BBOAWTCS TIOHATHE KOJ/UIEKTUBHOTO CTIeKTpa TMpeAbudypkayur aHcamOsisi aTOMOB
(collective spectrum of prebifurcation of an ensemble of atoms), manee o tekcty CPrB- crekTp.
KosiekTiBHBIN CTIeKTp 1peA0udypKaLuy - 3TO CTIEKTP YaCTOTHO CMHXPOHU3UPOBAHHOTO aHCaMOJIst
B3aUMO/IEMCTBYIOLIMX aTOMOB-OCLIW/IJIITOPOB, CIEKTP KOTOPOrO OMpe/ie/isieTCs COOTHOLLEeHUEM
YKcIa aToMOB aHcambi1st Haxogsmxcst B PrB- cocTosiHUM K 4nc/Ty aTOMOB aHCaMO0Jisi B OCHOBHOM
cocTtosiHUM 3a niepuof, PrB - Bpemenu aroma. BosnukHoBeHue CPrB- cnektpa LE- u3nyuenuit
OOBSICHSETCS CTpPeMJ/IeHWeM CHCTeMbl M3/TyuYaroliuX OCL/UIATOPOB K BHYTPEHHEMY pPaBHOBECHIO,
YTO MPUBOJUT K CaMOMPOU3BOJIbHOM CUHXPOHU3aLMK UX U3/TyUeHuH.

Ecimi npuHATH IPOI0/DKUTENTBHOCTE PrB- Bpemenu pacrniazia sigpa 10 ¢, TO CrieKTp 4acToT
LA- u3niyueHust JIO/DKeH cojiepKaTh ¥ 4acToTel mopsigka 10% T'y. Tlpu goryliijeHnH, 4To CKOPOCTh
pacrpoCTpaHeHUsl 3TOr0 W3/ayueHUs coctaBiaser 10* m/c , MUHUMa/bHas JAjuMHA BOaH LA-
usnydyeHusi PrB- criektpa MokeT ObITh MeHee OJIHOTO MeTpa, UTO OTKPhIBAeT MepCIeKTHBHI T10
yIpaBJ/IeHUI0 HalpaB/leHWeM paclipOCTPaHeHUsl ITUX BOJIH.

I[pu obnyuennu ancamb:st ocuinaTopoB LE- W3myueHreM OT BHeLIHEro UCTOUHUKA, TIPU
COBIMA/IeHMM YaCTOThI BHEIIHEro u3sydeHus ¢ yactoidi CPrB- criektpa faHHOTO aHCamOsisi, MOXKET
HacCTynuTh pe3oHaHC. [Ipu 5ToM, /711 BO3HUKHOBEHMS] DE30HAaHCHBIX SIBIEHUM COBCEM He
00s13aTe/IbHO  COBTaZIeHWEe OCHOBHBIX YacTOT Koje0aHWs BOJIH BHELIHETO HWCTOUHWKA U
coOCTBeHHBIX KoseOaHUW aHCaM0iisi, JOCTaTOYHO W COBIMAaJieHUsi TAPMOHUUECKHUX COCTaBJISIFOLLIUX
3TUX KosiebaHui. [Ipy pe3oHaHce, 3a CUeT BOJIHOBOTO SHeproodMeHa, B 3aBUCHMOCTH OT CTIeKTpa U
aMIIMTy bl BHelHero LE — wu3nyueHusi, MOXKeT BO3HMKaTh Kak SHepreTuyeckas IOAIUTKA
OCLW/IAITOPOB aHCaMOJIsi TakK W OTheM 3Hepruu. IIpy  oTheme SHepruu, aHcambiab aTOMOB,
HaXO/IsAIecss Ha Oripe/ie/ieHHbII MOMEHT BpeMeHH, B MpebuypKalMOHHOM COCTOSIHUHM, MOTYT
BBIUT U3 pexxuma npendbudypkarmy. Takum o00pa3oM, COCTOssHHME aHCaMO/si aTOMOB,
XapakTepu3ytollerocsi peoHaHcHbIM CPrB- criektpom, OyzieT MeHee BepOsiTHBIM ueM 6e3 Ha/uuusi
BHEIITHer0 WMCTOYHMKA Pe30HAaHCHOTO W3/yueHWs, a 3HAuUT Oy/leT TpOSsIB/IATHCS Ta WIA WHAs
CTPYKTypa CTaT [aHHbIX XapaKTepUCTUK HCCIe[yeMbIX MPOLeCCOB. XapakTep 3TUX CTPYKTYp
JAHHBIX OyZieT 3aBHUCETh OT MOIHOCTH M YaCTOThI BHEIIHETO U3/Iy4YeHusi, KOTOPOe, B CBOIO Ouepe/ib
OyzeT 3aBUCETb OT B3aMMHOI'O PACIO/oXKeHHs 3eM/IU U IPYTMX KOCMHUYeCKUX 00BbeKTOB, KOTODbIe
MOTY M3/1y4aTh WM 3KpaHUpoBaTb MOTOKK LE- m3nyuenus. Takum obGpa3om, cxoacTBO ¢opM U
CUHXPOHHOE M3MeHeHue (JOpM rMCTOrpaMM B HE3aBUCHMBIX MpoLieccax, 3aKOHOMEPHOe U3MeHEeHHe
3THX (HOpM BO BpeMeHH BO3MOXKHO OOBSICHSIOTCS CBOMCTBOM MHTep(depeHIMOHHOW KapTuHbl LE-
BOJIH B OKOJIO 36MHOM IIPOCTPaHCTBe.

Ha siBneHue BOJIHOBOTO (HE3JIEKTPOMAarHWTHOTO) B3aWMOJEMCTBUSI aTOMOB  OOpaTui
BHUMaHMUe etle B 50-x rogax B.B. TpoHoB [7], oH nuiet: - «CBoeobpa3Hoe B3auMOo/IeHiCTBHE BOJIH,
KOMOMHaIeli KOTOpPBIX 00pa30BaHbl Te WM WHbIE UYaCTHUIIbI, BIIOJIHE MOXKET IMPUBOJAUTb U K
SIBJIEHUsIM, He TIOZJJAIOIIUMCSl OObSCHEHUIO C TOUKM 3peHUs TIpe/iCTaB/eHHWd O TpexX BUax IOJis



(371eKTPOMarHWTHOIO, TPaBUTALIMOHHOrO, sifiepHOro)*. Croza OTHOCATCA S(@eKT COonpsyKeHUs
(me3oMepHBI  3(PdeKT, pe3oHaHCHbIM 3(h@eKT - cMeljeHHWe 3JeKTPOHHOM IIJIOTHOCTH T10
COBMEILIeHHOW MU-CUCTeMe)* B XMMHUU M TIOTJIOLeHWe aTOMHBIMU SiZ[paMU HEMTPOHOB B aTOMHOM
¢usvke». Kak otmeuaer b.B. TpoHoB: - «3¢dekr conpsokenus (3C)* umeeT neproinyecKuit
XapakTep, TaK KaK [epUOJWYHOCTh ecTh oO0IIee CBOWCTBO BOJIHOBBIX IIporieccoB. Pe3kas
3aBUCUMOCTb OT CTPOEHMSI MOJIEKY/T M B UaCTHOCTH OT TIPOCTPAHCTBEHHOT'O CTPOEHUsI 0ObSICHSIETCS
TeM, UTO BOJHBL, O00Opa3ylollye 3MeKTPOHbI W aTOMHbIE sifpa, OIpeZe/ieHHbIM 00pa3om
PacrnpoCTpaHsOTCsl B POCTPaHCTBe, 3aHUMAeMOM MOJIEKYJIOH, U Tlepefjaua yepe3 3TU BOJHbI TOTO
WIM WHOTO B3aMMOJEHCTBUS aTOMOB JO/DKHAa TpebOBaTh COBEPIIEHHO OIpefeseHHON
KOH(UrypaLy BCell CUCTEMBI, YUaCTBYIOLLeH B TOM B3aUMOZENCTBUU. .. ».

B kauectBe o0CHOBHOrOo MmexaHu3sMa OC MOXKeT BBICTYIIAaTh IIPOLIECC BOJIHOBOI'O
B3auMogenctBuss LE — wu3nydyeHuss OT/enbHOrO aToOMa MOJIEKY/bl C KOJ/UIEKTUBHBIM CIIEKTPOM
M3/TyueHus aHCaMOJ/Isi aTOMOB, BXOZSIIMX B COCTaB JaHHOM MosieKy/bl. Tak 3aBucumoctb OC OT
TIPOCTPAHCTBEHHOT'O CTPOEHUsI MOJIEKY/T MOYKHO OOBSICHUTb TeM, UTO KOJUIeKTUBHBIN criekTp LE-
W3y4YeHUs] MOJIeKY/Ibl, 3aBUCSILMH, B TOM UuC/le , OT B3aUMHOIO pacros0KeHHs1 aTOMOB
OCLIW/IAITOPOB, MO’KeT CTUMYJ/IMPOBATh W/M MO/aB/sATh BO3HUKHOBeHUe PrB - cocTosinusi aToMOoB,
OTBETCTBEHHBIX 33 DPEaKLIOHHYIO CIIOCOOHOCTh JAHHOW MOJIEKY/lbl. OTUM OOBSCHSETCS psf,
C/lydaeB, KOT/la OJUH U TOT >Ke aTOM WIM aTOMHas TpyIina, B 3aBUCUMOCTH OT TOJIOXKEHHUs 110
OTHOLIEHHWIO K JIpyroMy aTtoMy (WIM Tpymnne aroMoOB), TO TIOBbIILIAeT, TO IOHWKaeT
PeakLMOHHOCTIOCOOHOCTh nocsiefHero. [1pu atom, AanbHozelicTBHe DC 00bSICHSIETCS ero BOJTHOBOM
TIPUPOJIOM, UTO obecrieurBaeT MeHbIIHMe, 10 CPaBHEHWIO C WHAYKIMOHHBIM B3aMMO/IEHICTBHEM,
TIOTEepPU SHEPryy IpU ee Tiepe/jaud Ha PacCTOSTHUE.

Uro KkacaeTcs IapaZlokKCoB PpajvalMOHHOrO 3axBaTa. Kak mumer TpoHOB: - «....
3¢ ¢deKTHBHbIE CeUeHUs, sifiep, onpezesisieMble TI0 MOIVIOIeHHI0 HEUTPOHOB, MOTYT COBEPLLIEHHO He
COOTBETCTBOBaTh pa3MepaM aTOMHbIX sjep. Tak, [/ ypaHa ceueHMe 3axBaTa Me/JIeHHbIX
HeUTpoHOB paBHO 7,68*%10>* KB. CM, a MeHblllee 10 pa3MepaM sIpO TaZIOJIMHUSI UMeeT ceueHHe
3axBata 46000*10** kB. cM.» [laHHBIN 3(hhEKT MOKeT ObITh 00BSICHEH OCOOEHHOCTSIMU SIIEPHBIX
KOJIJIEKTUBHBIX CIIEKTPOB ypaHa W raZiofvHusi. B ciyyae rafonvHusi, 0COOEHHOCTU CTPOEHUSI ero
sapa (OPMUDYIOT CIIEKTP W3/Iy4YeHHs] HYKJIOHOB siipa B OOsibIleil CTeneHd CTUMYJUPYIOLIANA
BO3HUKHOBeHUe Tpe/[01(ypKaLIMOHHOTO COCTOSIHUSI HEMTPOHA (COCTOsIHUSI B1aronpUsTCTBYOLLETO
ero TIOTJIOIIEHUIO SIIPOM), UeM CITeKTp HM3/IydyeHus: sfep ypaHa. U Takum obpa3om, TPy MasibIx
pasMepax si/iep raJoJUHUs, BEPOSITHOCTb IOIJIOLeHUSI HeWTPOHOB 3TWUMU aTOMaMH, NpPH BCeX
MIPOUMX PaBHBIX YC/IOBUSX, Oy/IeT BbIllle YeM BEPOSITHOCTD TOTJIOII|eH!s] HETPOHOB sifiep ypaHa.

Bmusitnuem LE- usnyuyeHus, UCXOJAIEr0 OT BHELIHUX MCTOYHMKOB, @ TAK)Xe B3aUMHbIM
B/MSIHMEM OCLI/IATOPOB (aTOMOB) yepe3 reHepupyeMoe MMM LA- W3lyuyeHHe, MOXKHO TakKKe
00BSICHUTL OOMBLUIMHCTBO pe3y/bTaToB 3KcriepuMeHToB H.A. Ko3bipeBa, [JO/DKEHCTBYIOIIUX, TI0
MHEHHIO aBTOpa, /l0Ka3aTh HajlWuyhe BpeMeHU KaK HeKoi (usnueckoi cymHoctd. OJHako, eciu
VICXOZUTb U3 TPAKTOBKM ADUCTOTe/SI BpeMeH! KaK YMCTO yMO3PWTENBbHOIO MOHSTHUS: BPeMS eCTb
«UUCJIO CUMTaeMoe, a He MOCPeJICTBOM KOTOPOTo curiTaem» [8], To Bce pe3y/bTaThl SKCIIEPUMEHTOB,
npoBefieHHbIX HuKonaem AjiekcaH/pOBUYEM U €ro TIOC/Ie[i0BaTesisiMHU, [JO/DKHBI OOBbSCHSITHCS
KaKiMH JTM00 UHBIMH, He BJIUSTHUEM «BpeMeHW», (hr3ndeCKUMU TIPUYNHAM.

PaccmoTpum BbIBOZIBI O CBOWMCTBax «BpemeHW» Hukosasi Ko3bipeBa, czenaHHble UM Ha
OCHOBaHMU pe3y/bTaTOB ero 5KCrepumeHToB [9] :

® DpsJ TIPOLIECCOB COMPOBOXKJAETCS BblJE/JIeHWeM M YCUJEeHHWeM IIPOLeCCOB CBSI3aHHBIX C
JeiictBueM BpeMmeHd. K TakuM mpolieccaM OTHOCATCS: COTpeBaHMe XOJIOJHOIO Tesa;
(ba3oBble mepexo/pbl (TasgHUe JbJa, UCTIapeHre XXKUJKOCTH); paCTBOPEHHe BellleCTBa B BOJE;
3J1eKTPOJIN3;

® [/l OJHOTUMHBIX TPOLIECCOB BbIleJIeHWEe [IelCTBHSI BpPeMeHU IPOINOPLMOHATBHO
KOJINYeCTBY Bell|eCTBa, KOTOPOe B HUX Y4aCTBYeT;

® felicTBUe BpeMeHU yObIBaeT 06paTHO MPOIOPIMOHA/ILHO KBa/JpaTy PacCTOSHUS;

® [leliCTBUe BpeMEHU B 3HAUWTEe/bHOM CTeleHW IOLUMHSAETCS 3aKOHaM TIeOMeTpUYeCcKOu
OTITHUKHY;



® [eliCTBHe BpeMeHHU IepefiaeTCsl B OCHOBHOM IOBEPXHOCTBIO TeJla;

® TBepJble Tela 3KPAaHUPYIOT [eHCTBUE BPEMEHH, MPU 3TOM JKUJKWE Tejla SKPaHHPYIOT
3HAaUUTEJIbHO XY’Ke, ra3bl — He SKPaHHPYIOT.

®* Teqa, 3aJepxvBasg TO (pU3UUECKOe CBOMCTBO BpeMeHHM, KoTopoe Ko3bipeB Ha3sbiBaer
JieliCTBEM BPEMEHH, CTAaHOBSITCS CTIOCOOHBIMH CaMH JIeHiCTBOBATh C TeéM 3HAKOM, KaK U
3a/lep)KaHHOe MU [IeUCTBUE;

®  TeJlo, NOIJIOTHBIIIEe IeCTBHe BPEMeHH, OTJlaeT ero He Cpasy, a [OCTeleHHOo;

® [leliCTBUe BpPEMEHM MOXXeT He TOJbKO TMOIJIOIIAThCSl TelaMHd, HO U MOXKeT OT HHX
OTpa’kaThbCsl.

Kak MOKHO 3aMeTUTh, UTO OCOOEHHOCTH «BpDE€MEHW» U €ero BJUSIHUE Ha HU3yuyaemble
00BbeKThl, ommcaHHble Ko3bIpeBbIM, MOXXHO OOBSICHUTb, B OJHUX C/Iy4yasx, BO3/eHCTBUEM
TpPaHC(OPMALMOHHOTO  BCIlJIecKa MowHOoCcTHd LE- W3/nyueHusi aromoB, Yy4yacTBYIOLUMX B
PEaKkIMOHHBbIX TIPOLIeCCaXx, Ha COCTOSIHHME JPYIMX aTOMOB, KOTOpble HAaXOAWINCh BOM3M
peakLMOHHbIX obsacTeil. B apyrux ciiyuasix, oTMeueHHbIe 3¢ (deKTbl MOXXHO OOBSICHUTH BIUSIHUEM
Ha 00BeKThI SKcriepuMeHTOB LE- u3myueHusi, NCXOMIIETO OT KOCMUYeCKHUX 00beKTOB — 3Be37] WIN
yepHbIX [JbIp BcesnenHoii. K 3Tomy crnenyer nobaButh, uro Bce HeoOpaTuMbie TIPOLIECCHI,
NIPUCYTCTBYIOLI[E B 3KCIIEPUMEHTax CO «BpeMeHeM» XapaKTepu3yrTCs TpaHC(hOpMalMOHHBIMU
BCI/IeCKaMu MoLHOCTA LE- u3nyueHus, 4To U ompefiesisieT BbICOKYIO CTeleHb B/IMSHUS [JaHHBIX
TIPOLIECCOB HA PSZIOM PACIOI0KeHHbIe 00BEKTHI.

Takxke BmussHueM LE -u3yueHus Ha roBe/jeHHe aHCaMOJiell aTOMOB-OCLIW/IISTOPOB MOKHO
OOBSICHUTE M pe3y/IbTaThl MHOTHUX SKCIIEPUMEHTOB IO B3aUMO/EHCTBUIO BeIeCTBa C «TOPCHOHHBIM
nosiem». Tak coryiacHo aBTopam [10,11] :

® [pyIIoBasi CKOPOCTh TOPCHOHHBIX BOJTH He MeHee, yeM B 10° IpeBOCXOUT CKOPOCTD CBETa;

® BCe M3BeCTHbIE Bell[eCTBa BelllecTBa 00/1alatl0T COOCTBEHHBIM TOPCUOHHBIM T10J1eM;

® [IPOCTPAaHCTBEHHO-UACTOTHAasi CTPYKTypa COOCTBEHHOrO TOPCHOHHOTO TI0Jisi H000T0
BellleCTBa ONpeZeNsgeTcss XUMUUeCKHUM COCTaBOM M TPOCTPAHCTBEHHOM CTPYKTYpPOM
MOJIEKYJ1 U/TM KPUCTA/VIMYECKOM PeleTKOW 3TOr0 BelleCTBa;

® Bce 0e3 HMCK/IIOUEHUS M3BeCTHbIE B HacTosiee BpeMs (pusnueckue 3¢deKThl, CBsi3aHHbIE C
B3aMMO/IeHICTBMEM TOPCHOHHOTO TIOMS C BEIeCTBOM, IMPeJCTaB/IsIOT COO0M pe30HaHCHbIE
SIBJIEHUSI.

Kak u B ciiyuae ¢ «BpemMeHem» Ko3bIpeBa, MO)XHO 3aMeTWUTb, UYTO OINKCAHHbIE CBOWCTBA
TOPCHUOHHBIX I10JIell B OCHOBHOM COBIAZAlOT C XapakTepuctukamud LE -u3nyuenus, a BiusHue
3TOro moJisi Ha (u3nyeckre OOBEKTBI MOXKHO OOBSICHUTH aTOoMHbIM LE- B3aumogelicTBueM u
B/IUSIHAEM Ha 00BeKThI MPO/J0JLHOT0 3()UPHOT0 U3/TyUeHus OT BHELTHUX UCTOUYHUKOB.

Haymyuuve nons LE — u3nydyeHUs1 B OKPeCTHOCTAX 3eMJIM T03BOJIIeT TakKXKe ONpese/UuTh
NIPUYMHY «U30BITOYHOTO SHEProBbiZiesieHUs», Habsojaolierocss mnpu paboTe Lenoro psiga
YCTPOMCTB: KUCJIOPOZ, - BOJOPO/HBIX 37€KTPO/IN3epOB Ha 00bIYHOM U Tspkesol Boge (H. CiayruHos,
1881 r., ®.JlatuunHoB, 1888 r.; B. ®dumumonenko, 1957 r.; P. Mumns, 1986 r; C. IloHc u
M.®Dneriman, 1989r.,C.Matiep,1991-1998rr.); npy nepenonspr3aliv HeJIMHeNHbIX JU3JIeKTPUKOB
u marHetukoB (H. 3aeB, 1991 r.); B BuxpeBbix TerioreHepatopax (FO. Ilortamos, 1992); mpu
pekoMOuHaru Bogopoza (Y. JlaiH, 1996; A. ®posos, 1998; XK. Hayaus, 1999); ripu mia3MeHHOM
v ma3Moxumuueckom auanuse (. Kanapés, 2001), npu «coHomomuHectieHun» (P. TanesipxaH,
2002) u 1.1. [12]. Bce mepeunc/ieHHbIe TeHEPaTOPbI «HU30BITOUYHON SHEPTHUH» TIPOCTO UCTIOJB3YHOT
He YUTeHHbIe UICTOYHHUKH SHEPryH, U B UaCTHOCTH 5Hepruto LE- n3nyuenusi.

3ak/roueHue

[TpuHsiTHEe TUTOTe3bI 00 aTOMHOM TIPO/IOJILHOM 3(UPHOM W3yYeHWH U TUIIOTe3bl O
sBJIeHUH  TMpef0H(ypKalMOHHOTO COCTOSIHUSI HYK/IOHOB M aTOMOB TIO3BOJIUT I€PECMOTPeTb U
JIOTIOJIHUTh COBPEMEHHYI0 TEODHUI0 $IJePHBIX M XUMHWYECKHMX peaklud. Takke, 3TO MO3BOJIUT
OCYIIIeCTBUTD TPOPLIB B yIpaBAeHUU AAHHLIMHU Peaki[usiMH, pa3paboTaTb MeTO/bl TIO3BOJISIOLIHE B
KOpHE W3MEeHSITh siZilepHble U XUMHUECKHe TeXHOJIOTUH. BbICOoKasi MPOHUKaroIas CrocoOHOCTh U
crelfu(UUHOCTL BO3/IeHCTBUS MIPOJOJIbHBIX (UPHBIX BOJIH Ha BHYTPH si[lepHble U MeXX aTOMHbIe



BBBI/IMO,I[EI\/,ICTBI/IH I103BOJIUT pa3pa60TaTb HOBbI€ HWCTOYHUKH 5SHEpPrur, BBICOKO CKODOCTHbIE
CpeCTBa CBA3M.
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