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(opedcmas4eHo ancadenurcoN c. H. Baaunoobtrv 2i II Ig4g)

l. Kax 6n,'ro yKa3ano Hexoropoe BpeMr roMy Hasa,.q (1), Hsayqeune
SneKTpoMarHHTHbrx BoJIH gneKTpOHaMn, ,q,BHN(yUlHMr{Cfl B yCKOpHTeJIflX
THIIa 6erarpona .fllrr cnnxporpoHa, Aonxno AocTr{rarr saM-erHoii seas-
3!Hbr npH sHeprHffx nopsAr(a 108 ev. Ilpe.ccxasaHHoe A. HsaHeHxo H
4. flouepanqyxoM Hsnyrlenne 6uao HeAagHo o6napy,xeHo BnsyanbHo (?.
Hosoe H3xyrlenne, o6.naAaloqee cnequQuqecKuMn oco6eHuocrsMr,rr pasyuirb
Ha3Barb a{SertoM ,cBertulerocqu anerrpona BBHAy roro, qro Mirciluyn
HHTeHcHBHOcTH npI{ yKaBaHHbrx gHeprflsx, peanbHo nan6oaee BaxHbrx
cnyqasx,upuxoAurcfl Ha o6aacrr BHAHMoTo cBera.

Hecruorpfl Ha ro, gro cnerTp ,cBerflrqerocsu gner(Tpoua Hccne,qoBancfl
PflAoru aBropoB (u-4), Ao cux rop He 6u.nn ronyqenbr saMKuyrnre Oop-MyJrbtr,JrpHfoAHHe Bo Bcefi HHrepecynrqeft uac o6nacrH cneKrpa.

2. Tax KaK rIpE ABaxeHtrH eneKTpoHa no oKpyxuocrr{ Hsnyqeg6e
rpoEcxoAHT rnaBHtilM o6pasou 3a cqeT HopManbnoro ycKopeunfl, Moxgo
orpaHHrlHTbcfl cnyqaeM paBHoMepHoro Bparr{eHHfl. B cnyqae Bpaq€ngg
ro oKpyxHocrE paAHyca a co cKopocrblo o:pc aneKTpoua r,no6a,rbHoe
tr3ryqeHHe 3rreprHu paBHo
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{"rrxua BoJrHri npn Anno,rrbuoM rr3iryqeunu cBfl3ar{a c
HHq (o:n l r r  cooTHoII IeHHelI

) , :2xc /  a

@H3I,IKA

( t )

qacrorofi Bpaqe-

(2)
HJIH

ZxA l ) . : ' ?  lC===?. ' .

Tax KaK rIHTeHcHBHocrlI RbIcruHx MyJrbrnno,ryer:i HoMepa /& HMeror no-
psAoK ItHTeHcHBHocrlI AH[o/IbHoro H3Jryr1g11so (lt-1), yunoxrenHofi Ha
BE", IHtTHHY

( 2 r a l i , ) " - t = , = p n - t ,

ro npH HepeJIflrIrBHcfcK[x cKopocTsx MbI MoxeM OrpaHHqHTbcfl Afif lonb-
HFrIM H3nyqeHHeM.

OAnar<o B ynbrpapeJlflrnBucrcKoM c,ryqae, KorAa I t l , pacnpeAene-
HHe HHTeHcHBHocTI{ I,IsnyqeHnn B 3aBI{cHMocrH- oT /, rpe6ye'r Ao[o,tHn-
TeJrbnoro HccJIe,[oBa.HHrr, TaK ;(aK pa3Jroxeuue (3) tepner cuuc,r.
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Aas BeKTopa RoreHIrHaJIa
oneKTpoHoM B BonnoBoit soue,
(r, 0,9) Hrueeu:

f  1 ' ' ,  '

X.ng ,o,lpqAeneHus noneft E u
cyMMy rapMOHl{K c SaCTOTaMLI

OnpeAennr 3areM BeKroP'
wng n-fr tapMoHuKI'I B eAHIIHTIY

en€mpoMarHHTIIoro nollff, co3AaBaeMoro
s'roqre co' eSepHuecKHME KoopAHlIaraMH

i - ; \ i t t ' t  ( t  ( t '  - t+1 (4)
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Pasrarag 8-$yuruurc no - a sin 0 cos (9 -- , t ' )
BCJTUqI{HC

fr psA Qyple, rpe,qcraersloqllli co6ofr
uSnliqeHKfl. ncn.'

fIoftHruura, HaxoAHM sHeprHIo I 'I3ryqe-
BpeMeIIu BHyrpI{ reaecuoro yr.rra d<o:

d.@tn:i#[ctg' 0J2,(9;nsin 0,v 4- P?J'n' (pz sin 0)l dco

b cor.nacl,I6 co' CTapbIM pe3yJlbTaroM [Io11a (t), nofiyqeHgblM, oAHaKo,
'6o.nee cJIo)KHbIM ltYTeM.
,-"'Oi.o;A ;fi;"poru*"eM rro HoMepaM rapMoHHK nonyqaercn yrrloBoe

pa411peAe/IeHHe r.nO6a"nrgorO U3/IyrIeHUfl *, COCpe4OTOqeHIIOTO IIpaKTI4qeCKu

b nnocrocrtl oP6nru
i- 

-g 
Apylon cropoHbr, Hr{rerpgpyfi (5) no reJlecHoMy yr"{y da, vtrt nony-

qaeM ro.iuyro @ofvry"try, Aaloulyto pacrpeAe/IeHne HurencuBgocrn Hsny-

feHus 
uo novleParra raPuouur (5):
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t : @spyyna (6) BecbMa seyAo6sa; roroMy tlro HoMep rapMoHHKI[ BXoAI'II

kax e Kar{ecrBe apryMeHra, raK u B rlopffAor 6eccereeol? Qyurquu. _
B rrpeAbrAyrrlr4X pa6orax 6uro ilo/IyrreHo JIHIIIb AOBOJIbHO rpyooe

nppl6.nuxeHr{e K (6), He Aaroulee BosMo)I(HocrI{ npoanaJlu3llpoBarb 3aBucI,I-

$I6ctr ,(un or HoMepa rapMoHHKu Ha Bce\4 HHTepBaJIe tlacror.
" 

3. Ai'^ roro .Irb6hl safiru npu6.nnxeHl{e K (6)' npuroAHoe Ha BceM

HHTepBaJre qacror, BocrroJrb3yeMcfl oco6uu MeroAoM pelueuuff .ryHsefinltx

ypatsHenufi nroPoro ilopflAr(a BI'IAa:

f  '  +" - f (x )Q:o '  ( )

flpu6.nnxeusufi MeroA Epu,rnYona, BeHrqe.ns H Kpauepca, paseurufi

s rgaurosofi I\,IexaIIHKe, Aaer peurenue (7) B BI'IAe:
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Q - (Ae', * Be- "),

sB/If leTcfl  eA,HHCTBeHHbIM KOpHeM B paccMarpu-
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x

rAe e :\Vf6 dx vr, xo

BaeMoM r{rlrepBaJle, r. e. 
"f 

(xo)-0.

;-. i l ;r* (8) ,q,aer xoporue6 npn6nnxeHl{e JIauIb Alltr 6o;lrurnx sIIa'

qeUnft z V, COBepIrteHHO HeIIpHrO4uO n6,lI'I3iI TOqKV Xo.

', * ;Cu. (n), a rarxe (s); B nocJreAHefi pa6ore npHBeAntcn npuo;tHiffeHHf,e, Ho' Locra-

Torfito roqHoe BblpaxeHl{e.
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Kax 6u.no noKa3ago, HaHpuM€p, oAHr.rM u3 Hac (u) o, perueHue ypaB-
HeHEfl (7), paeHoMepr{o lrpuroAHoe Bo sceft o6aaclu figMerreHnfl )c, BKnrol
qafl oco6yp rorrKy .rs; cn€Ayer r{cKarb B Qoprvre: ,

! , tAI,(z)* BK,(z)1,

Koropan Ailfr 6oaruux z nepexoAur e (8). Kponae roro, Mbr Mo)r(eu
no4o6parb rlopsAor s qunnHApuqecKux $yHxIIHft raKHM o6paeorr,rr {ro-
6n (9) ocraBa/rocb cnpaBeAnuBbrM rard(e s6nnsu oco6ofi ToqKH x0. .

B .racruocru, ecnn @yurqun f (x) oKoJro oco6ofi roqKu HMeer ltoJrne
rrepBoro nopffAKa; ro BenHrIHHy s cneAyer noJroxHrb pannofi | 13.

Ha ocHoBaHHH erofi TeopeMbl HaxoAuM cneAyroulee acuMnrorH.recroe
BbrpaneHue flpu 3llaqeuuflx x, 6,[nsKnx x 2n, Altfl rtuJranApn.recKoii
$yqrqnu npn 6o.nbrrrnx snaseHnsx 2n (x:2n (l - €)); 0 < E -( I ** '

,,
(e)

Jzn(x):: 
VrT 

n,," ( 10)
)

OrcnAa HaxoAHM HcKoMoe Bbrpaxeuve Lnfl c[exrpanbHofo pacnpeAe:
JIeHHfi HBnyqeHHfl ,,cBerflulerocs" enexTpoHa:

K,r"(y) al), ( 1 1 )

rAe BenHqHHa V%:Vr( - p\ x ntcz I E paBnqercn ornorrreunro co6-
cTBeHHofi onepnuz gneKTpoua K nonnori ero oHeprEH. , i

3Aect cneAyer pasxnrrarb A_Ba xpafluux cnyqafl:

A) nK- le tmct) " .

Torsa Haua Qopuy.,ra (11) n"i*oonr B Bbrpalr(enss***'
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B 4pyroM qacrHou cnyqae, KorAa n rpaiine BeJrHKo

n > (E I mc2'13,
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tet, *'; L#, K,,, (? eE)" t') -

3'/ur (?) 0,"

(  l2 )

(  13)

( l  4 )

(15 )
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,B)

Mbr nonyqaeM H3 rofi xe sarnefi o6qefi $opuy.uu (11) BbilpaxeHue,
xapalffepusyloqee 6ncrpory y6urauur errepfnu xpafine BbrcoKux rap-
MOHHK:

zp , , _ t " t  
n l , t l | _  

e_2n  l a  1zg1 ' / ., ,  
ar  2" l t {  |

* Kar Hau arc6esuo coo6ulnl fl. KpacuyurKr.ur, HeAaBHo lru 6u,r pa3Blrr aua,lorxrr-
uuft ueroA npn HccneAoBaHHH npoxoxAeuns BoJrIr crBogb norenuna,rrHure 6aplepu.

** Acuunrornqecroe noBeAelrxe 6ecceaesux tfynrquir nccne4oBaJrocb raxxe JIau-
repoM (?) x QoroM (8).

:F** CM. tarxe (a). f lponop$Hona.lblrocrb @n-:-rL' l '  6ura o6uapyx<eua JL. Apurrrro-
aHrreM n !1. I-louepaHuyxou (3),
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' flponepxofi npnroAuocrn o6qero BHliilKeHHf, (ll) sri.nsercR onpeAe-
JIeHHe rao6aarHofi gneprun Bcero crerTpa, noxyqaeMoe cyMMBpoBaHHeM
tro BceM HoMeparrr rapMoHaK, cBoAflrqeecfi saxrxuecxn K HHrerpHpoBa-
IIHIO ilO ll

ezc
n992

3ro eua.reHrre B yrbrpape,/'rffTnBncrcxoM cryqae coBnaAaer c rotlHoii
$oprtryroii (l)

Taxuu o6paso,ra, [oJryqeuHoe Bbrrrre paBHoMepHo npuroAnoe Bo Bcefi
uHTepecynuefi nac o6.racrn saMrHyroe BbrpaxeHne r\Jtfl. sHeprHI{ n-fi rap-
MorIr{KH (ll) Aer?crBHTeJrbHo o[paBAbrBaer ce6fl n, oqeBHAHo, Moxer
6urr c nonb3ofi npuueueHo B Teopnu ,cBerffrrlerocflu aaerrpoua.

Cyqecrsenuoe Bospa)KenHe rrpornB cauofi Bo3MolKHocrH nanyqenns
BoBHHKno B Harueft npexnefi 4acKycclrn c fl. I-1. Tep.'rerrnnM H ocHoBLIBa-
JIOCb Ha B3aHMHOM faUreHlII{ BOJTH OT OTAenbrrbrx SneKTpOHoB nyqKa;
oAHaKo, KaK rraMn 6nno rorAa xe Bbrflcneno, @.rryxryallnn B pacrpeAene-
HrrH onerffpoHoB npr.rBoAsr K peanbHoMy Hanyqeunn (a-1.

Mocroncxnfi rocy4apcrnennufi ynnBepcr{ret
urw. M. B. JlonronocoBa

n CearcroxogRficrnegHafl aKaAeMfifl
nu. K. A. Tnuupsgesa
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