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A H H o T a u H g 

PaccMoTpeHo pacceRHHe CBeTa H r -nyqeii 

nepeKphiBSIOlllHXCR MSI"HHTHhiX fiO.llypOBHRX. 

G1J 
" 

HS H30nHpOBSHHhiX H 

,. 



B nocne.n:Hee apeMSI B CBSI3H c pa3pa6oTKOH MeTo.n:nKn M occ6ayapa [1,2,3] 

n nepBbiMH onbiTaMn no H,n:epHoMy agHpeKTy 3eeMaHa[ 4.) npno6peTaeT onpe.n:ene~ 

HbiH CM biCn H3yqeHne pe30H8HCHOI'O pacceSIHHSI Y -nyqeif Ha OT .n:enbHbiX Henept>

KpbiB8IOUlllXCSI M8I'HllTHbiX no.n:ypOBHSIX ll B ycnoBHSIX 0 Kor.n:a HeKOI'Opbie ll3 HHX nep~

KpbiB8IOTCSI. AHanornqHbie aonpocbi ao3HHKaiOT n npnMeHnTenbHO K npoueccaM n3-

nyqeHnH caeTa aToMaMn npn pa3nnqHbiX MexaHn3Max Bo36y:>K.n:eHnH. B pa6oTe [5 J 
llOK838HO, qTo B- STOM HanpaaneHHH MO:>KHO npe.n:nO:>KHTb ,n:OCT8TOqHO o6mne 

MeTOLJ:bl H3MepeHHSI T8KHX pacmenneHHH ll CMemeHHH KB8HTOBbiX ypOBHeii. 

B HacTOSIUleii pa6oTe paccMoTpeH a KaqecTBe npiiMepa npe.n:no:>KeHHbifi a [5] 
cnoco6 onpe.n:eneHIISI nocTOSIHHOI'i. WT1UJK8 Bo36y:>K.n:eHHoro aToM a nyTeM Ha6nro.n:e-

HHSI pe30H8HCHOI'O pacceSIHHSI CBeTa B napannenbHbiX ~neKTpnqecKOM ll M8I'HHTHOM 

nomrx I§ 1 I. 

B § 2 npoae.n:eH qacTIIqHhll aHann3 BnHHHHSI MarHHTHoro nonSI Ha pe3oHaHc-. 

HOe pacceSIHHe j -nyqe.ii a ycnoanHx npnMeHeHHSI MeTo.n:nK.H M occ6ayapa [ 3,4 J . 

§ 1. PaccMoTpHM pe3oHaHcHoe pacceHHne caeTa Ha aToMax qepea HeKoTo-

11 
poe ao36ym.n:eHHoe npoMemyToqHoe cocToHHne • Bae.n:eM cne.n:yromne o6oaHaqe-

HHSI! T - apeMSI :>KH3HH Bo36y>K.n:eHHoro aToMa, j - ero MOMeHT, m - npoeK._ 

unH MoMeHTa Ha ocb i2E J Ern - sHeprnH ypoBHSI c npoeKunel MOMeHTa m 
Rm - aMnnnTy.n:a pe3oHaHcHoro- pacceSIHHSI, cooTBeTcTayromaH SToMy ypoBHIO. 

B oTcyTcTane BHelliHHX nonel ace £ o.n:'nHaKOBbi, noaToMy aMnnnTy,n:bi ~ 
CKn8LJ:biB8IOTCSI1 T8K qTo ,n:ncpcpepeHUHBnbHOe ceqeHHe pe30H8HCHOI'O pacceSIHHSI 

ecTb 

-- Ill 

11 
npoae.n:eHHOe Hll:>KC paCCMOTpeHHe OTHOCHTCH ll K ,n:pyrHM CllOC06aM B03-

6ym.n:eHHSI 8TOM8 0 HanpHMep, B036y:>K.n:eHHIO C llOMOUlbiO aneKTpOHOB0 
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. . . ~/ 
, .llanee uano>KHM ua pacceHBaTenb cHnbuoe MarHHTHoe none B uanpasneHHH ocH I . 
~ ~ M hi oyneM C'IHTaTb• qTo cneKTp nanaromero ua pacceHaaTenb Hany'leHHSI Mano 

/ 

M 9HSI9TCSI B HHTepecyiOI.I.tefi HaC o6naCTH SHeprHfi. 

B STOM cny'lae BKn8,llbi COCTOSIHHH B030Y>K.ll9HHOI'O 8TOM8 C pa3llbiMH ~ 

CKn8.llhlB8IOTCSI 6e3 HHTep¢epeHUHH 1 TaK 'ITO C9'19HH9 pe30H8HCHOI'O pacceSIHHSI 

paauo: 

,I 

'W- ~./4/.z /3/ 

.llanee nononHHTenbHO uano>KHM ua pacceuaaTenb sneKTpH'IecKoe none a ua-

npaBn9HHH OCH 

BHna: Ern 
z= • 3HepreTH'I9CKHe ypOBHH B STOM cny'lae .ll8IOTCSI ¢opMynoii 

.4-r Em+ em: 
0TCIO.ll8 BH.llHOt 'ITO B9nH'IHHhl noneii MO>KHO nonoopaTb T8K 1 'ITO H9KOTOpbi9 

H3 ypOBHeH C pa3HbiMH m oy .llYT COBnanaTb: 

En?, £h?z npH /??. -~·.In 
" T .z • 

Torna BKna.llhl STHX COCTOSIHHfi B pe30H8HCH09 pacceSIHHe, oynyT HHTep¢epHpOB8Tb 

M9>K.llY co6ofi, ·TaK 'ITO C9'19HH9 paCC9SIHHSI 

w 
; 

I~~~ -~- J?n./- ;'/Jm,/ ~ /ll_,. 1 t L / ll.., ;· 
m:::-;· 

/4/ 

npH uaMeueHHH KaKoro-nuoo H3 noneii coananenHe ypoaueii paccTpauaaeTcst, u 

KOI'.ll8 .9Ta "'paCCTpOfiKa * .llOCTHraeT T8KOH B9nH'IHHhi, 'ITO .llnSI BC9X ~ H Jn2.. 

m
1 
I: m

2 
I BbinOnHSI9TCSI ycnOBHe /2/ 1 C9'19HH9 pSCC9SIHHSI CHOBa npHHHMaeT BH.ll /31·, 

2/ . 
3.ll9Cb H B nanbH9HW9M Mbi H83hiB89M none CHnbHhlMt ecnH Bbi3biB89M09 

HM pa3.llBH>K9HH9 ypoBH9H c pa3HbiMH m cymecTB9HHO 6onbW9 COOCTB9HHOH WHPH 

Hbi B03oy>K.ll9HHOI'O ypOBHSI! 

rjE'"' -Ernz/>> h.) m, -=1= lnz. /2/ 
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TaKHM o6pasoM, saaHcHMOCTb pesoHaHcHoro paccesrHHSI oT MarmrTHoro nonsr 
... 

r·· 
npH qJHKCHpOBaHHOM 91leKTpH'l9CKOM npe,llCT8B11SI9TCSI KpHBOili KOTopasr nOCTOSIUHa 

BCIO.llYo KpOMe Y'l8CTKOB1 Ha KOTOpblX npOHCXOJlHT 'lSCTH<iHoe nepeKpbiBaHHe ypoBHeii 

C pa31lH'lHbiMH. m H I'Jl9 KpHBaSI HMeeT ySKHe 9KCTpeMyMbi; n01lO>KeHH9 9THX 

9KCTpeMyMOB MO>KeT 6biTb TO'lHO onpe,lle1leHO H HCn.01lb30B8HO Jl1ISI onpe,lle1leHHSI 

nOCTOSIHHblX lliTapKa. 
. I 

CyiUeCTB9HHO, 'ITO JlBH>KeHHe STOMOB H CBSI38HHOe C HHM JlOnnnepOBCKOe 

Ii3M9H9HH9 'lSCTOTbl tjloTOHOB He B1lHSieT Ha paCCMOTpeHHYlO BbiWe KapTHHy, nosTOMy 

Jl1ISI H861ll0,/l9HHSI ee ,/lOCT8TO'lHO 91leKTpH'leCKOI'O 001ISI, KOTOpOe p831lBHraeT ypOBHH 

B036y>K,lleHHOI'O aTOMS H8 B91lH'lHHy, 601lbWYIO 1IH1Ub no cpaBHeHHIO C 9CT9CTB9HH01t 1 

HO He ',llonn1lepOBCK01t' 

CTBOB8HHSI OnHC8HHOI'O BbiWe StjltjleKTa. He06XOJlHMO, 'lT06bi 38 BpeMSI >KH3HH. B036y>K

,lleHHOI'O COCTOSIHHSI He npOHCXOJlH110 6bl nepeopH9HT8[lHH MOMeHT8 STOMa HS-38 

coy.llapeHH1i. 

npe,ll001lO>KBM Jl1ISI KOHKpeTHOCTH, 'ITO OCHOBHOe COCTOSIHHe 8TOMOB pacceH-

BaTe1lSI HMeeT MOMeHT 

paCC9SIHHe1 - MOM9HT 1~ 

0 1 a aos6y>KJleHHoe, qepes KoTopoe H.lleT peso~aHcHoe 

Bes BHeWHHX noneii JlHtjltjlepeHilH81lbHOe Ce'l9HB9 paCC9SIHHSI paBHO 

I -1- (if ll;_) 2 

-
IS.ll9Cb B aes.lle ,/lanee 11, 

,..,... 
H llz. - HanpaaneHHSI tjloTOHa .llO H nocne pacces--HHSI, ~ - ·HanpaaneHHe BHewHero nonsr nu6o noneAI. 

B CH1lhHOM MarHHTHOM none 

= (3h){I+(J7;Jf.)(/f/?;)
2

} 

- ('/2)[{n;IZ)2-i(i7; 17;)2]. 

HaKoHeu, tjlopMyne /4/ cooTaeTcTayeT 
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0THOWeHMe Wz/W, M3MeHSieTcSI /rrpM pa3HhiX 11;.; llz. I B rrpe.nenax 

OT 0,8 .QO 1 ,15, 'ITO BllOJIHe .QOCT8TO'IHO .QJISI Ha6JIIO.QeHMSI acpcpeKTa. 

AH anorM'IH hiM 0 6pa3 OM M 0 :>KH 0 M3M epMTb BeJIM'IMHY SI.Q epHOPO · K Ba.n pyllOJibHOrO 

pacwerrneHMSI, MCCJie.QySI HeMOHOTOHHOCTb B 38BI1CMMOCTH y- y KOppeJISIUMM OT 

HaiTpSI:>KeHHOCTH M8PHHTHOPO ITOJISI, HarrpaBJieHHOPO ~apaJIJieJibHO rpa.nMeHTy aneKTpM

'!eCKOPO nonSI KpMcTanna. B pa6oTe [6jyKa3aHHhi~ acpcpeKT Ha6niO.nancSI aKcrrepn

MeHTaJibHO, 0.QH8KO, rrpMBe.QeHHOe TaM M B pa6oTe {1] o6oSICHeHMe ero HeJib3SI 

C'11IT8Tb .QOCT8TO'IHO SICHbiM. 

Cxo.nHhrii c rrpe.nhi.UYlliMM xapaKTep MMeeT 38BHCMMOCTb . Y- Y KoppenSIUMH 

OT M8PHI1THOP0 IlOJISI B CJiy'Iae, Kor.na B38!1MO.QellCTB!1e CITI1H8 rrpoMe:>KyTO'IHOPO 

SI,npa c aneKTpOHHOii o6ono'!Koii aToMa co3.naeT cBepxTOHKoe pacmenneHr.re ypoBHeA 

aHeprr-rH 8TOMa; IlpH HeKOTOphlX 3Ha'!eHHSIX H8JIO:>KeHHOPO MarHHTHOPO ITOJISI 'l8CTb 

ypOBHeii CBepXTOHKOfi CTpyKTyphl rrepeKphlBaeTCSI, 'ITO rrpHBO.QHT K 8KCTpeMyMy B 

KoppeJISIUI1Ho 

TaKoii aKcrrepHMeHT MO:>KHO Hcnonb3oBaTb .nnSI onpe.neneHHSI rr-rpoMarHHTHoro 

OTHOWeHHSI rrpOMe:>KyTO'IHOPO COCTOSIHHSI SI.zlpa. 0H HHTepeceH TeM, 'ITO C.QBHr ypoB

Hefi, HCnOJib3yeMbill B HeM, IlO'ITH UeJIHKOM onpe.neJISieTCSI 60JibWHM rHpOM8PHHTHbiM 

OTHOWeHHeM aneKTpOHHOI 060JIO'IKHi noaToMy .QJISI H86JIIO.QeHHSI acpcpeKTa noTpe6y

eTCSI nHWb He6onbwoe none. YKa)KeM B 38KJIIO'!eHHe, 'ITO onHcaHHhrl aKcnepHMeHT 

no CBO~ll npHpO,ne BeCbM8 6JIM30K K 8KcnepHMeHTy no H86JI!O.QeHH!O 38BHCHMOCTH 

pe30H8HCHOPO pacceSIHHSI CBeTa Ha 8TOMax, o6na.Qa!OUIHX TOHKOI CTpyKTypoii, OT 

BeJIH'IHHbl BHeWHero MarHHTHOPO IlOJifi [ 8] o f"i' 

§ 2. nycTb CITHH OCHOBHOPO COCTOSIHHSI SI.Qpa ] H B036y)K.nennoro co-

CTOSIHHSI j j B036y:>K.QeHHOe COCTOSIHHe nepeXO.QHT B OCHOBHOe C HCITyCK8HHeM 

~ -KB8HTa. npe.nnOJIO:>KHM, 'ITO B H3Jiy'!aTeJie COCTOSIHHSI C pa3JIH'IHbiMH rrpoeKuH

SIMH CITHH8 B036y)K.QeHHOPO SI.Qpa paBHOBepOSITHbii H3Jiy'IeHHe, COITp0BO)l{.Q8!0Uiee 

rrepeXO.Q STHX SI.nep B OCHOBHOe COCTOSIHHe, rrpeTeprreBaeT pe30H8HCHOe pacceSIHHe 

Ha SI.Qpax pacceHBaTenSI. 

PaccMoTpHM KaK B cny'!ae uenoro J MeHSieTCSI pe30H8HCHOe pacceSIHHe rrpH 

H8JIO){<eHHH H8 pacceHBaTeJib CHJibHOPO M8PHHTHOPO ITOJISI /orrpe.neneHHe CHJibHOPO 

M8PHHTHOrO ITOJISI CMo § 1/. 
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Pe30HaH6H09 pacceSJHHe B TBKOM none oy.ueT npOHCXO.llRTb TOnbKO Ha COCTOSJ-

HRSJX st.uep i>acceRaaTenSJ c npoeKuneli MOMeHTa Ha HanpaaneHne nonst, paaHoli Hymo. 

EcnR nepeXO.ll B030Y:>K.ll9HHOrO COCTOSJHHSJ B OCHOBHOe .unnonbHhiii, To pacceg.-

HRe .npn J = ~· . nponcxo.uHTb He oy.ueT /aTo cne.uyeT ns Toro, 'iTO npn j uenoM 

<:;I ()O I 1'1 0 > = 0 I. npH :; ;'-~·I yrnoaoe pacnpe.ueneHHe peso-:-

H8HCHOrO paccesmRSJ ~'..;. 1 R OTHoweHRe 1+1 nonHoro ce'l:eaRSJ pesoHaHCHoro 

pacceSJHRSJ a none K nonHoMy ce'l:eHRro pesoHaHcHoro pacceSJHRH oes nonH .uaroTcH 

cpopMynaMR: 

~·+,- 1- (n:Jf)2j/(1;'+f} 

x;:l-/ =(-Yz)(i-(l?:lf)/0"+ ;J/["{2/+1 )(2,1+3) J. 

llnst .~ = /-/ 
j.--?> ~ 1 - ;' • EcnR nepexo.u Me:>K.q.y aosoy:>K.llSHHbiM 

SJMH H.llpa - KBa.upynonbHbili, TO pacceSJHHe B none oy.ueT 

COOTB9TCTBYIDillH9 cpOpMynhi nony'iaiDTCSJ R3 HanHCBHHbiX 3BM9HOJ:i 

H OCHOBHhlM COCTOSJHH-

npOHCXO.llHTb nHWb npH , 

'J. ~~ j:!: 2 
• AHanorH'IHO npe.llbi.llYilleMy HMeeM: 

. ~+2. == f!j+JXs;;+trJ+ 6J~+t#,.lf)'--3jt/-tXii"4 J};II+3J(S/+s J} 

-~ = {J '+ j -1 + (zj"+ 2j·- J J(!i:ii;/-3{j-l J(j+z)(itil;/'}/j 2+ i- I) 

. = ~s(}_-r ;J(/~2} . · (1£lf ){i-{75;/f) J 
~-1-2.. fi(?J-1-1){~+.3}(?/-r.s-) . 

- IS j.{j.-f I) . . . (ll:»:JL!-· (ll:IVZ]. 
2 (V._!]{2j+1){7J-I-3) . ~ 
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f1~z AJ~z 38MeHOH ~·~-~-~ 
. 

llOJiy"laiOTCH H3 H 

npHMepa cny"laii, Korna J 

cPOPMYJI8MH 

·WG> 2 S -r 2 I {J?;a-;_) z . [> 

/,_,-}~ .;t::--)Y /v---)IZ/7 .~-- 1 z.~_..-)'JJ vv;- = 17'- /2l~/J.. -+ /f'r-~/2. - 3n/Z L;~ 6{_'/1/h/+(/?/l..ij 

COOTBeTCTBeHHOi anecb "'HCJieHHhle MHOmHTeJIH Bhl5paHhl T8K 1 "'TO 9TH cPOPMYJihl 

naiOT npaBHJibHOe COOTHOWeHHe llOJIHhlX ce"leHHH. 

ABTOpbi npnaiiaTeJI&Hbi npo¢. M.A.MapKoBy aa o5cymneH_He pa5oTbi. 

PyKonnc& nocTynnna B nanaTen&CKHii oTnen 
11 anpensr 1960 rona. 
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