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DPUIHKA
J. HBAHEHKO » A. COKOJIOB

K TEOPHUH ,CBETSILLEroCsl“ 3JEKTPOHA

([1pedcmasaeno axadesuxom C. H. Basuaoswn 25 11 1948)

I. Kak 0B10 yKa3aHo HEKOTOPOe BpPeMsi TOMY Hasaj (1), nanyuenne
SAEKTPOMATHHTHHX BOJMH S/AEKTPOHAMM, JBHKYILHMHCH B YCKOPHTEJsX
THIA GETaTPoHa WJAH CHHXDOTPOHA, JOJIKHO JOCTHTATH 3AMETHON BeJH-
YuHb npH 3Hepraax mnopaaka 10%eV. [llpeackasaunoe J[I. Msanenko u
H. Tlomepanuykom naiyueHHe OHJO HEAABHO OGHAPYKEHO BH3yaabHO (2),
Hosoe u3anyueunune, oGaanatomee cnenuduayeckumMu 0coGEHHOCTAMH, pasymHo
Ha3BaTh 9(hpeKTOM ,CBETANICTOCS“ SJIEKTPOHA BBHAY TOTO, UTO MAKCHMYM
HHTEHCHBHOCTH NpPH YKAa3aHHEIX SHEPrHAX, peajbHO HauGo/ee BaAXKHBIX
CAyYasx,MIPEX0JAHTCH Ha 00JaCTh BHAMMOIrO CBETa.

HecmoTpst Ha TO, 9TO CHEKTP ,CBETAIIErOCH“ SJAEKTPOHA HCC/IEA0BAACS
psaom aBTopoB (*1), A0 CHX NOp He GBUIH IOJYYEHb 3aMKHyTHE (hop-
MYJH, NPHTOAHBIE BO BCEH HHTEpecylomefi Hac 001acTH Cmekrpa.

2. Tak xak §pH JBHXKEHHH SJEKTPOHAa N0 OKPYKHOCTH H3IYYECHHE
IPOMCXOAHT IMaBHBIM 00Pa3oM 3a CYET HOPMAJIbHOLD YCKOPEHHS, MOXHO
OrPaHHYMTLCA CJy49aeM pPaBHOMEPHOro BpameHus. B cayuae Bpamenus
10 OKPYKHOCTH DPAaJHyCa @ CO CKOPOCTHI ¥=={C 3JeKTpOHA 1M06antbHOE
H3JIyHYeHHEe 3HePTHH PaBHO
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Jlanua BOAHN OPH AMNOILHOM H3JAYUEHHH CBA3aHA ¢ YACTOTOIl Bpame-
HHA 0==7/a COOTHOUICHHEM
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Tak kKaKk HHTEHCHBHOCTH BHCIIHX MYJLTHIOJNEH HOMEpa 7 HMEIOT M0-
PAAOK HHTEHCHBHOCTH JHNOJbHOTO H3JVUEHHS (ﬂ'—-"-l), VMHOMXEeHHOH Ha
BEeJIHYHHY

n

(2za [ 0)* '=g"", (3)

TO IPH HEPEJAATHBHCICKHX CKOPOCTAX MBI MOMKEM OrpPAHHYHTHLCA JAHNOAb-
HbIM H3JYyUYeHHEeM.

Oxnako B yJbTpapeasTHBMCTCKOM caydae, xorga 8 = 1, pacnpeaese-
HHE MHTEHCHBHOCTH H3JYUEHHs B 3aBHCHMOCTH OT 2 Tpelyer AONOJAHH-
TEJABHOI'0 HCCJAEMOBAHHA, TaK KK pa3jokeHHe (3) repsier CMHCIL
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JIis BexkTOpa NOTEHUMAaJa SJEKTPOMArHHTHOrO NOAs, C03/aBaeMOro
91eKTPOHOM B BOJIHOBOIi 30HE, B TOUKE CO chepHueCKHMH KOOPJAHHATAMH
(r, 0,9) nveem:

A=2{50) (3 (¢ —t 4~ — 222 0= ) ar, )
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Pasnaras -gyHKimio no Bemmyuue 2 00O (? ©0  Mm noaydaem
T > = -
aas  onpexenends noxeit E n H pax Pypbe, npeacTaBAsIonHi  coboil
CyMMy TapMOHHMK C YacTOTAMH H3MYYeHHS Mo

Onpenenssi 3aTeM BEKTOp™ I[IOHHTHHIA, HAXOJMM SHEPLHIO H3Iyde-
Hpst n-il TApMOHHKH B GIHHUIY BpEMEHH BHYTPH T@IECHOro yria do:

dqc»,,="’lf:f§i£ [ete® 0% (B sin 0) -1 §27,7 (B sin 0)] de (5)

B coraacuu co crapeim pesyabratom [orra (%), noayueHHHM, OXHAKO,
‘Goaee CIOKHHEM TYTeM.

Orciofla CYMMHEPOBAHHEM 10 HOMEPaM rapMOHMK TNOJYYaeTcs yraoBoe
pacnpesenenue rI00aAbHOrO H3AYUEeHHs ¥, COCPEIOTOYEHHOTO NPAKTHUECKH
¥ MJIOCKOCTH OPOHTHL.

C apyroit CTOPOHH, HHTErpPUPY (5) MO TEJIECHOMY YTaY dew, MB TOJIY-
waem Toduyio (OpMyJay, ZIUOCMYI0 PACOPSAEACHHE HHTEHCHBHOCTH H3TY-
YeHHs [0 HOMEpaM rapMOHHK (®):
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i dopmyaa (6) BecbMa HeynoGHa, NOTOMY HTO HOMEP rapMOHHKH BXOJHT
KAK B KAUECTBE apryMeHTa, Tak H B mOpAJ0K GecceneBoH (pysxmy.
B npegujymyx pa6orax OHLIIO MOAYYEHO JHIIbL JOBOJBHO rpy6oe
npubamkenue K (6), He xaouiee BO3SMOMHOCTH NMPOAHAJNH3IUPOBATL 3aBHCH-
0CTh W, OT HOMEpPa TapPMOHMKH Ha BCeM HMHTepBaJe 4acror.
3. Jlast Toro utoOH Haiity npHOJHKEHHE K (6), mpurogHOoe Ha BCEM
HHTEpBajge 4acTOT, BOCHOIb3YeMCA OCOOBIM METOAOM pelleHH: JUHEHHBIX
ypaBHEHUH BTOPOro mopsjKa BHAA:

V' —f(x) $=0. (7)

[TpuGanKeHHbIH METO Bpuanysua, Benrmeas u Kpamepca, Pa3BHTHI
B KBAadATOBOII MexaHHKe, jaer pemenune (7) B Bajge:

4= /L (ae - Be), (8)

o] L
e z=§]/’f(.:c)d.x H X, ABISETCS €JHHCTBEHHHIM KOpPHEM B pPacCMaTpH-
£ i
paeMoM uHTepBate, T. . f(xp)=0.
‘Oanaxo (8) gaer Xxopouree npuOAHKEHHE JIHUL JLs G0JbUIHX 3HA-
"eHHil 2 B COBEPUIEHHO HEMPUrOAHO BOJIM3H TOUKH X,.

"% CM. (%), a takke (%); B nocremueii pacore NpPUBIAHTCH NpHOTHKEHHOE, HO ROCTA"
TOUHO TOUHOE BHIPANKEHHE,
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Kak Gm/I0 nokasaHo, HampuMep, OAHHM 3 Hac (%) ¥, peumleHue ypae-
Hends (7), paBHOMEPHO NPHTOJHOE BO BCeii 06jacTH H3MEHEHHH X, BKIIO~
gasi 0coOyI0 TOUKY X, CIEAYEeT HCKaTh B chopme: :

v=)/ 2 (ALE) + B ), ©

KoTopas Jad OGoapmHX 2 nepexoaur B (8). Kpome Toro, MH Momem
noA00parh NMOPAJOK § HHJAHHAPHYECKHX (YHKUHMII TakHM 00pa3oM, 4TO-
OH (9) oCTaBaJOCh CHPABEIJIUBHIM TakKie BOJAM3H 0COGOI TOYKH X .

B uacrHocTH, ecad ¢yHKnua f(x) okoa0 0co00i TOUKH HMEET MOJII0C
IIEPBOr'0 MOPHAKA, TO BEeJHUYHHY § CJAEAYET MOJO0XKUThH pasHoit 1/3. )

Ha ocHOBaHHM 3TOH TEOPEMH HAXOMAHM CJEAYIONEE ACHMOTOTHYECKOE
BLIPAXKEHHE MNpPH 3HAYEHHAX X, ONHSKHX K 27, JAA HHJAHHAPHYECKOH
GyHKIHE 1pH GoabmIMX 3HaueHHAX 21 (x=2n(1 —E)); 0 <CE 1 ** '

e
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Orcroga HaXOAHM HCKOMOE BhIpaXKeHHe AJsl CNEKTPAaJbHOTrO pacmpese:
JEHHS H3JYUYEHHH ,CBETANIeroca“ 3jJeKTpoHa:
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w, L ——’—Ku(“ 95'“)_"_" S K. (n)dy|, (11
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rae Beanuuna V2E=)2(1 —B) x~ mc*/ E paBusiercsi OTHOILIEHHIO COG-
CTBEHHON SHEPLHH 3AEKTPOHA K NOJIHON €ro SHeprum. .
3aech creiyeT pasAHuaTh ABa KPaliHHX CAyvas: {

A) n<< 2 (E| meyp. (12)

Torga nama ¢opumyaa (11) nepexoaur B Bupamenue***;

T A L (13)

B apyrom wacTHOM cjydae, KOTJA 72 KpaiiHe BEJHKO

B) n> 2 (E | mey, (14)

Mbl [OJyYaeM H3 TOH Ke Hamed obmeit dopmyxan (11) smpaxenne,
Xapakrepusyiouee OLICTPOTY yOniBaHHSI SHEPrHH KpaiiHe BLICOKHX rap-
MOHHK:
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* Kak wam awobesuo coobun Il. Kpacnymkus, Hejxasno us Gbll pasBuT aHaNoTH!I-
HBIH METOA NMPH HCCAENOBAHHH NPOXOXACHHS BOJH CKBO3b NOTCHUHAALHBIC Gapbepsl.

*% AcumnrotHueckoe mnosefenxe GeccedeBwX (yHKumil uccaenowasocs takke Jlan-
repoM (") n Doxom ().

#*% Cw. Takse (*). I1pONOPIHOHATLHOCTL W, -i-n * Guda obuapymena JI. Apummo-
suem u H. [Momepanuyxom (¥).
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[Mposepkoit nparognocTH ob6mero BHpaxenus (11) sasagerca onpeje-
JerHe r106aabHOll SHEepPrHH BCEero ChiexkTpa, MoayvaemMoe CYMMHPOBIHHEM
110 BCEM HOMEpaM TapPMOHHK, Ccpojsmieecss (aKTHYECKH K HHTErpHpOBa-
HHIO 1O 1

£ -
w=gnrﬂdrr.=—if £s
A 6 a*?

0

1O 3HaYeHHE B Y. IbTPAPEJAATHBHCTCKOM CAydyae COBMAAaer ¢ TOYHOH
¢opmyJoit (1)

Takum 00pa3om, NOAYYEHHOE BHIIE PABHOMEPHO MPHrOAHOE BO BCei
HHTEpecylolel Hac 00JACTH 3aMKHYTOE BHIPaXKeHHe JJA9 SHEePrHHu n-i rap-
monuka (11) peiictBuTeabHO ompaBabiBaer cebs H, OYEBHAHO, MOXKET
OHTH € NMOJAb30H NPHMEHEHO B TEOPHH ,CBETALIErocs” S/eKTPOHA.

CymiecTBeHHOE BO3pPaKEHHE MPOTHB CIMOH BO3MOKHOCTH H3JAYUEHHSH
BO3HHK/IO B Hameil npexneii auckycenu ¢ §I. Il. TepaeuxuM H OCHOBHIBa-
JIOCb HAa B3aHMHOM TallleHHH BOJAH OT OTAEABHHX 9JEKTPOHOB NYYKa;
O/IHAKO, KaK HaMu OBIJIO TOI'JIA XKe BhsICHeHO, (JIYKTyallHH B pacnpejene-
HHH 9JIEKTPOHOB MPHBOAST K peajbHOMY H3aydeHHo (*%).

MockoBckuii rocylapcTBeHHbH YHHBEPCHTET Hoctynuao
uMm. M. B. Jlomonocosa 2511 1948
# CelbCKOX03aiCTBEHHAA aKajeMHn
um. K. A. Tumupnaena
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