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HEMHENHBIE BOJHBL, XAOC W CTPYKTYPBI B

CBEPXBBLICOKOYACTOTHON IEKTPOHHUKE:!
OB30P TEMATHYECKOTO BBIITYCKA

IeKTPOHAKA CBEPXBLICOKHX HACTOT OIHOM H3 NEPBLIX CTana HeMHe oM
HAyKOll, a MOHATHA TCOPUH KONEOAHM i BOMA 1aBHO Bomum B Hee. CambiM MPOCTEIM
IPAMEPOM BO3HMKHOBCHHS M pacTpOCTPAHEHHH HeMMHEHHBIX BOJNH B SJEKTPOHHOM
NOTOKE CIYXHUT SBJIEHHE IPYMIHPOBAHUA B NpoCTPAaHCTBE, CBOGOJHOM OT BY moneit
NPOCTPAHCTRE npeiicha), HeB3AMMOCHCTBYIOMMX — dacTul] -  SNEKTPOHOB
cunemaTaeckas rpymmposka) [1]. OOpa3sosamue CrycTkOB, B T0 XKe BpeMA. -
IPOCTEMIHI TIPHMED BO3HHKHOBCHHS CTPYKTYP B  SJIEKTPOHHOM HOTOKC. Hpyro#
KPACHBBIA NTpHMED CAMOOPrANM3YIOMEHcs CHCTEMBI - SNCKTPOHHOS ob6nako B
MarHETPOHE, KOTOPOE HAXOJAWT cebe HysKEBIE KOHTYpLL CHCTeMa SNEKTPOHHBIX crmiy
(2nexTPOHHBIX A3LIYKOB) - HECOMHEHHO JIUHAMHYCCKAA aBTOCTPYKTYpal, Xors
rpaHfqHbIe YCIOBHA ONPEANIoT, o Kpaifeei Mepe, Mo CIHIL Xaoc B oomake (ero
TypOyAEHTHOR COCTOSIHME ), KOT/[A BHCIIHHE MO NPEBEIIAIOT MOJIA POCTPAHCTREHHOTO
3apana, MOXKHO CBA3ATE CO cTOXACTHHIECKOT HEYCTOMHBOCTLIO HeTMHEHHBIX KoneOauui,
BOIHAKAIONICH PV MEPEKPLITHA HETHHEHHbIX pesonancos|3]. TIpumepamu ancamOna
ABTOCTPYKTYP MOIYT OBITH CTPYKTYPEL, BOSHMKAIONIHE B MOJIOM 3EKTPOHHOM IOTOKC,
KOTOpLI JIBIKETCS B NMPOJIOILHOM CTATHECKOM MATHHTHOM TONE (CM. [4]. [1, pme.
7.13], [5, 6]), 1 mnenouKa puxpell HA HEMMHEAHON CTATUH PAIBHTI THOKOTPOHHOI
HeyCTOIMHBOCTH B MEKTPOHHOM NOTOKE B CKPEEHHBIX CTATHIECKAX SMEKTPHICCKOM
M MATHHTHOM mmsrxT’?]. DyeKTPOHHEIC BHXpY B CKPEMICHHBIX MOMAX = MPHMED
aHcaMO/Is C TEPEMEHHBIM COCTABOM: TIPH YCTOBHAX BLIMACTHTENLHOIO SKCIePUMEHTA,
PE3YILTATEl KOTOPOro H3MOKEHBl B paGore [7], crauana oGpa3syiorcd TpH BHXDA,
KOTOpLIE 32TEM COCTIMHAIOTCS B iBd 1, HAKOHEL, - B €/MHCTBEHHLIH BAXPH.

TIprumepsl HHTEPIPETANHH hu3IecKUR ABNEHUH B SMCKTPOHHBIX MOTOKAX W B
HEHHEHHON CHCTEME 3NEKTPOHHBIH [OTOK - BY 91eKTPOMATHHTHOE TIONE C TOUKH
3peHHs COBPEMEHHON geNHMEeHHOf TEOpHH KoneOaHmii M BOMH MOXHO MPONOIENTE.
Oymako, B GONLINMHCTBE CHyHaen petb ST HMEHHO OO HETepnpeTanmm, a He 00
HCHONE3OBAHMH OBICTPO  PA3BHBAROMIErOCA MATEMATHYECKOTO AlmapaTa, CKaXCEM,
TEOpHH  HEMHHEHHBLIX  BONHOBBIX NpONECcOoB WM TCOPHH CTPYKTYp B
qgmpxnmcoxoqacmmoﬁ BIEKTPOHAKE?, [Touemy? Otser cnefiyeT HCKaThb B HCTOPHH

,©PXBBEICOKOYACTOTHOM 3/1EKTPOHMKH.

! [lop asrocTpykTypoll 3jiech NOHHMAcTCH HOKaHAOBAHHOE TPOCTPAHCTBEHHOe OGPAsOBAHNe,
YCTONYMBQ CYMECTBYIOMEE B JIACCHNATHBHBIX HCPABHOBECHLIX Cpefiax W HE SaBHCAINCE (B KOHETHLIX
Tpepienax) 0T TpaHETHEIX i HaYAILILIX yenosmi [2].

VIcKmOUeHHe COCTABISIET MIHPOKOE HCMONL30BAMHE mpell @ METOROB TCOPHH  JISTEPMILHH-
POBAHHOTO Xaoca B TEOPHH CBU 3MeKTPOHHLIX IPHGOPOB, CBHETEMLCTEOM weMmy CIyaT MHOTHE CTAThH
3T0r0 HOMEPA.



Bckope mocne TOro, Kak CHCHHAIMCTLL B ofnacty CBY 3neKTPOHHKH ITIOHAMH
BO3MOMKHOCTD ITPABHIILHOTO ONICANAA ABNCHNS 00rOHA OJfHUX 3NEKTPOHOB IPYTUMH [
MCCHIE/IOBAHAA NPOLECCOB TPYNIHPOBARNA 1 UCTIONL30BATH A STOT0 METOJL KPYIHEIX
qacruy, (cm., namprmep, [7]), peanusyemblit Ba GLICTPOREHCTBYEOMIIX DBM, nojuxop,
OCHOBAHHLII HA HCIMHENHON TeopuH BONH, ObIM 3a0brr. JIMMIE MIPEKa MOABISINCH
paboThl (rMaBHBIM OOpPA3OM, 1O TCOPHH KIHCTPOHA), Ifie 00CYXKIANHCT HEIMHCHHDIC
BOJNHEI MPOCTPAHCTBEHHOro 3apaga. B TO  Xe Bpems OTKphITHC JTHHEITHBIX
SMEKTPOHHLIX BONH (BOJH NPOCTPAHCTBEHHOIO 3apANd, NHKNOTPOHHLIK, CHHXPONHBIX 1
Ap. BOMH), PasjeleHHe X Ha BOMTHEBI C MONOKUTCILHON H  OTPHIATSILHOMA SHEPrHei
IPHBENO X IUIOJOTBOPHOI KORIEMIHA CBA3AHHLIX BOJIH B TCOPHH CBY mnpubopos ¢
WINTEALHBIM  B3AMMOACTICTBHEM 3NEKTPOHOE C 3NEKTPOMATHHTHBIMIL MOJIMH (em.,
wanpumep, |1, . 10 n GuGnuorpaduteckui CHUCOK K Trase)).

BypHOe pajBiTHE B TOCHCIHHE JICCATHNCTH TEOPHH HENHHEHRLIX BOJH HC
npomo OeccrnefgHo 1o Ui CBY 32MeKTpPOHHKH, [IOKA3ATENECTBOM TEMY MOKET
cyxurh padoTa (8], NEPRORAYANLHO NPOYHTARHAS KAk JCKIHA Ha sropoit (1973)
HKONe [0 KoneGammaM #W BOJHAM B HEMHHEHHBIX DPACHPEICNCHHBIX CHCTOMAX,
npoxomsiuelt B 1. Topskom (apme 1. Hmknmi Hosropog). Asrop [8], B qacTHOCTH,
OTMEUACT, YTO <HEJOCTATKH METOJA KPYNHBEIX acTHI CBA3AHE] C CAMHM CYIICCTBOM
METOJIA: MPE/ICTARMSA SMEKTPOHHLL MOTOK COBOKYIHOCTBIO KPYHHBIX ACTHI, MBI, IO
CYIIECTRY, BROJUM KOJJICKTHBHBIC NCPEMENHEIC, HE COOTBETCTBYIONIC IPOHCXOAITIM
B Iy9Ke BONHOBBIM Hpomeccam». VM panee: «3ject OyIeT HINOXKCH JPYLOi TOAXO0J K
HCCNCIOBAHMIO CHIILHO HENMHENHLIX MPONECCOB B MCKTPOHHBIX MOTOKAX, OCHOBAHHAI
HA PAXTOKCHUN 10 CHIBHO HEMHERHEM (OMPOKILIBAIOUIMMEH) BOTHAM . Pabora [8]
BO MHOTOM [IEMOHCTPHDOBATA JIMIIL  CBA3L MCXKJLYy [IBYMA, Kazanock Owl,
ANLTePHATHBHLIMI TOJIXO/JAMH K PACCMOTPEHMIO SJICKTPOHHOTO MOTOKA, HO B HeH He
HCIIOJB30BANMCH HOBBIC MPCHCTABACHHS M HOBLIC METOJIBI, PA3BHTHIC B HCIHHCHHON
TEOPHH BOJIH.

[To-BIMOMY. [EPBLIM, KTO MONBITANCA H3Y4aTh HOBLIE HETMHEHHBIC theno-
MEHBI - COmMTOHBI - B anextponnsix GBY npmGopax, cran [Dkeppu Tomac (cMm.,
panpumep, Thomas G.E. // Int. J. Electronics. 1984. Vol. 57, Ne 6. P.871-886.).
JI. Tomac 3amenseT peanbHbli oOnekr (Oyjip TO MATHCTPOH MM rupo-JIEB)
MOJIETBIO, B KOTOPOI 2MEKTPOHHBI MOTOK NPEACTABAACTCA OearpaHHON mia3MeHHOM
cpepoit. CTamjapTHas NPONENypa, H3BECTHAS NpH HOAYUEHHH SBONIOMHMOHHLIX
ypaBrenuit [9], MOCTE NPUMCHEHMA €€ K YPABHCHMAM TAKOH CPCfbl H K YPABHEHHAM
Makcpenna npmsojur K MoguduupposarsoMy  ypasaermio Illpepmarepa, umciomero
conuronHbie penieHns. CyImecTByeT pajt paboT, OTHOCAIIXCH K TEOPHH NPHOOPOB THIIA
O, B KOTOPBLIX ONHCAHLI COMHTOHEI, COOTBETCTBYIOMMEe ypasrenmio Kopresera - jie
Bpuza. O030py TaKuX «CONHTOHHEIX» PAbOT MOCBAIICHA CTATHA [10]. TlomoGmas
WICONOTHA CBEJICHHA 3afa4d K STAJOHHLIM YDABHCHHAM TCOPHH HCTMHCHHLIX BONH
paseaTa 1 B paGore [6]. Pasymecrcs, npi CBOJCHAN 3ajia4H K STAITOHHLIM YPABHCHHAM
BCErjia OCTAETCS BOMPOC O MPEjleNax IPUMEHHMOCTH NOJYHEHHOr0 pesynbraTa. acTo
NOTOOHBIC DCIICHHS MMEIOT MEeCTO B TAKOM [MANA30HC — M3MeHerma  pabomX
nmapamMeTpoB, IJi¢ peaibHele TPnGOpLI CBY we wucmonn3yiorcs, Ilosromy ocobyio
BAXKHOCTE ~NPHOOpETAeT  BLIMHCHUTCNBHLIN — SKCHEPHMEHT B PaMKax — MOJCL,
OMUCLIBAEMBIT MCXOAHBIMH YPABHCHHSIMM (O/HA U3 TAKAX NONBLITOK HPUMEHHTENLHO K
MargeTpoHy Osuta npempuista TeM ke JI. Tomacom i ommcana B 0630pe [5]).

B yXa3aHHOM BBIIIE CMBICTC B 3TOM CHEIHANLIOM BBITYCKE JKypHAIA (NeNe 51 6,
1994), HOCBAMEHAOM HEJMHEHHLIM BONHAM, OOPAMAIOT HA CeOA BHUMAHNC TPY CTATHH
H.M. Prickuna. B neppoil pa6ore (Ne 5) NpHBE/ICHEI TOMHBIC PEITEHHS /18 YEIMHCHHBIX
BOJMH [MPOCTPAHCTBEHHOrO 3apsjia B OJHOMEPHOM IHIHHJDHYECKOM SACKTPOHI 1
OTOKE, J(BIKYIIEMCS B CHIILHOM MPOJIONLHOM MATHUTHOM NOJIE, & TAKXKE OMPE/IEUR I
ycrmoBHs WX YCTOHUMBOCTH. B BRIMMCIMTENEHOM 3KCICPHMCHTC aBTOpP HCCICIOBAT
nporeccsl BO30YKICHHA H BIANMOJCHCTBUS ITHX BOJH, TO MO3BONAIO CMY caenarTh
BBIBOJILI O CTEIEHH IPHMERHMOCTH HCTONL30BABIIMXCA APYTHMI aRTOPAMH MOJCTEHEIX
ypapHenuii. B uacTHOCTH, TOKa3aHO, HTO CTOMKHOBCHUE JIBYX OBICTPRIX M IBYX
MEJUICHHBIX BONEH C BBICOKOH CTENEHBLIO TOMHOCTH MOXKHO cumtarh yupyrum. Ilpu
CTOMKHOBEHHH K¢ OLICTPON M MEJIEHHOT BOTH obpazyeTrcs «OCTTTNUPYIONIMIL XBOCT»,



YT0 NPECTABIACT COO0H NPOABICHUIE neynpyrux addexros. Bo propoit (M 5) n
tpeTsei (N 6) CTaThAX, NOCBAMCHHLIX AHATTHY MOAYISIMOAHON HEYCTOH MBOCTH BOIH
HPOCTPAHCTBEHHOTO 3R, RIEPBLIC OKA3aHO, 9TO B3ANMOJICHCTBIE BOJIH HPHBOJAT K
HEYCTONUMMBOCTH MPAKTHHICCKH TPH MoGOM SHAMEHHH YACTOTHI HECYIIEN BOTHDBI.

Bonpias YacTh CraTeli BLITYCKA HOCBAIICHA CIIOXHON IHHAMHES Pa3M'THBIX
CBY aproremeparopos. Cnepyer 3aMCTHTDL,  HTO ABTOreHePaTOPEl XA0THUCCKUX
xoneGanuil NOSBANIUCE CIIE B «IOCTOXACTHHECKMH TIEPHO», KOTJIA HUKTO HE OCMENHIICS
6Ll jlaKe TOBOPHTH O JETCPMIHIPOBAHHOM XA0Ce B jmMHAaMmdecKux cucTemax. B
CCTHACCATLIX TFOAAX ObIm APEIOKEH W Hauad nayuathest JIBB-renepatop ¢
Jama3NLIBAION(Ell  OODATHON CBA3BIO - HIYMOTPOH [11]. Poms mmyMOTpOHA K2k
IKCTEPUMCHTANLHON MOJiCHH. HA KOTOPO#l NPOBEPAIHCEH BCC TCOPETHICCKIE HOBWHKI,
NOAY4SEHHBIE IPH HIYMEHIH Xa0Ca B IPOCTRIX CHCTEMAX, TPYAHO NEPEONCHHTD.

Tocne TOro, KK HIMPOKHE KpPYrH (DH3MKOB MO3HAKOMWINCH € padoTamMn 10
CTOXACTIMECKOH HEYCTONMHBOCTH HenMHOHHBIX KomeOaHui M CO CTATBAMH O
CTPaHHOM ATTPAKTOPE, XAOC CTAN WCKaTh M HAXOJHTL BE3fe, B TOM THMCIC H B
pacupefeneHnLIX ABTOKONEGATENHHBIX CHCTEMAX BAKYyMHOM HEPESTHBACTCKOMH 1

ensrraeucrckoii CBY 2mexTpOHNKH - TaKHX, Kak namma  OOPATHOR — BOIHEL
F_Kapcmcrrpou), OpOTPOH, THPO-JTaMId CO BCTPEUHOI BOMHOM, Ja3ep HA cBoOOHBIX
anexrponax u 1.1 [TogpoGHb 0f30p pe3yILTATOR HCCIICTOBAHMIT ITHAMITHECKOr0 Xxaoca
B onmektponssix CBY mprbopax, OCHOBAHHLIT HA JAHHBIX OTCUECTBEHHOM U
3apyOesKHOU TmeHaTi 3a 1965-1990 TofB1, COICPRHUTCH B paGOTAX [12-14].

Mo-BUIIMOMY, CAMOi TIPOCTON HMEKTPORHON MOJCHRIO CO ClI OXCHOM JIHAMHKOI
MOXHO HA3BaTh o TMupca (cm., HATPHAMED, [15])- B npocTeimei MOACH [IO0/A
QHOMEPHLII MOHOCKOPOCTHOIH SMEKTPOHHEIA [IOTOK € MOCTOARHON MAOTHOCTLIO
MPOCTPAHCTBEHHOTO  3aPAIa, HCHTPANIH3OBAHHOTO HOHHLIM (hoHOM, TBHXKETCH MEHKIY
aa3eMIICHHBIME MeKTpojamit. EIHCTBCHHEIM GHchyPEALHORHELIM TAPAMETPOM /A
apnserca o=(wo,L)[vy - HEROIMYIIEHHBI YrO7 NPOJIETA AEKTPOHOR 1O IIA3MEHHOM
yacrote @, (U, - CKOpOCTh HA BXOAE B AHOL. L - paccTosHie MexJiy STEKTPO/IANH).
Budypkauyy, NPOHCXOfdIHe TpH HIMCHEHHH (1,  NPHBOAAT, B HACTHOCTH, K
BOIHMKHOBEHHIO XA0THYECKOro aTTPAKTOpa [0 CUEHAPHIO deiirenbayma BOH3H 0=37.
[Ipy panbHeiimieM H3MEHCHHH CiaM ATTPAKTOP TPETEPICBACT KPHIHCDIL. Basxkno,
xaoTHIecKHE KoneOanus BOIHMKAIOT B [WOE JIO 0OPA30BAHIS BAPTYANLHOTO KaTOAA,
yro O3BONAECT TOBOPHTH O JHOAC KAk STANOHHON  MOjie/i  BOBHHKHOBCHMA
«3MERTPOHHOH TYPOYNEHTHOCTI.

B cratbe B.I. Ancunorenrosa (N S) crrenan CAEYIONTH Mar B NCCHCROBAIN
coXKHOM muEaMuki guopa ITupea - H3yHCHbL penuHelapie KonehaHna B MK TPOHHOM
MOTOKE € BUPTYAILHLIM  KATOHOM. C dm3ddeckOil TOYKM 3PCHHA HHTEPECCH
OTMEHCHHLI B padore (haxt MOSBICHWS BTOPHIHOTO BHPTYANLHOTO KaToja M
0OHAPYXKEHHLIH ABTOPOM HOBLI MEXAHI3M BO3HHKHOBCHHS B JHORC Xa0THIECKOM
AHAMIKH, CBAAHABIL € HOAHHCHABIM B3aUMOJICHCTBHEM BHPTYANLHLIX KATOIOB.

Henuuelinas MMHAMUKA BHPTYAIRHOLO KaTOAd B TPHOAHLIX CHCTEMAX PpACC-
MOIpeHa B pabore H3BECTHBLIX HecHenoBaTencii BHPKATOPHBIX mprOOpoB
A.TI. Ipusesernesa u .I1. Pomenko (Ne 5). TTodkamyit, CaMOe HHTCPCCHOE B padore
MPOSBICHHE XA0Ca W MIOPSAKA B OJIHOM CHCTEME 1 UX B3auMHas TpancopManys.

B OKCIEPHMEHTAX MACTO BCTPCHAKYLCS CHTYATIAH, KOIJIA XA0THUYCCKNE TTYHLCAIHH
ROZHMKAKOT 1A (QOHE TAPMOHHYCCKHX KoneGanmil, TO €CTh MMEET MECTO XaOTHISCKadA
mopyrsmist.  Pesknm XAOTHYECKOH MOJIYIAIMH MOXET BO3HHKHYTH B ABTOHOMHOH
ROJTAOBOH CHCTEME B PesyiabTale PasBHTHA cOOCTEEHHON HEYCTORUMBOCTH. [Ipumepom
TAKOTH CHCTEMBI MOXKET CIYXKHTD JTaMna oOpaTHOI BOTHEI (JIOB). B 310M 3NCKTPOHHOM
repepaTope HaOIKOfaICa MEPEXOf K PERUMY KOIEGAHMI € XA0THICCKOH MOTyTIsIIei
(cx manpumep, [16]). B axcniepuMentax TIOB H3MCHAMUCH TAPAMETPLI 3aMEFITHOMCH
CHCTEMB], SMEKTPOHHOTO MyUKa, MHTAH H .1, 1 OBIIO ODHAPYKEHO, YTO XapakTep
NEPEXOIOB 1O HYTH K XAOTHECKOf MOJYMSIIAN KAYSCTBEHHO HC MEHieTca M B
PA3NMHLIX BAPUAHTAX OIKCHCPHMEHTA OIPEENsACTCA CJIMHCTBEHHLIM MAPAMCTPOM
L=BI{IKIAV,}13, Tne P - BOTHOBOC YMCIO BOMHLL, CHHXPOHHOM C MYTKOM, | - UIMHA
NPOCTPAHCTBA BIAUMOMCHCTBUS, {IKI4V 3 =C - napaMerp yCHTCHHA Tlapea, Iy -
HOCTOSHHAS  COCTABJSIOIIAS TMyUKd, V, - YCKOpSIONEe HAMPAKCHNC, K -
conporusnenne cpszn. Takoe HOJOOHE CBHACTENBCTBYET O TOM, YTO dayxryanun (B



YACTHOCTH, MIYMbI SNEKTPOHHOrO IyUKAa) HENpHHIMOMAILHLL 7 BO3HHKHOBCHHS
xaoTideckoro pexuma B JIOB. Hocnepoparensnocts Gudypkammii, HaOMORaeMsIxX B
9TOl CHCTEME TIO TYTH K PEXKHMY XAOTHICCKON MOy sy (IpH yBEINeHIN HapaMETPa
L), Guina TaKOM: OJHOYACTOTHBIC - MHOPOYACTOTHBIC - XA0THIECKHE KOTIeOaHus.

Jlamna oOpaTHON BONHE!I OLINA MCCAE[OBAHA TCOPETHYECKM H  IKCHCPHMEH-
TankHO BO MHOrEX paforax H crama cBOcoOpa3HOH STANOHHOR MOJIeNLIO pach-
PENENEHABIX ABTOKONCOATENLHLIX CHCTEM CO CIOKHON JIMHAMHKOI,

B o63ope JI.M. TpyGenkosa, ATJL Yersepukosa (N 5) cjienasa MOMBITKA
PACCMOTPETH ABTOKOIEOAHHA B DPACHPE/IC/ICHHLIX CHCTEMAX 3ACKTPOHHBIA MOTOK -
Berpeynas (o6parHast) BOTHA HE TTA3AMH CHCIHATHCTA 110 SNEKTPOHUKE, A C MO
coBpeMenHON HenuHefHon fuHaMukn. C eJIMHON TOUKH 3PEeHHA PacCMATPHBAIOTCS HE
TONBKO Pa3NHHbIE MOTH(DHKAINK JaMn OOPATHON BOIHBI, HO M NaMIA C NOMEPEYHEIM
MONIEM, JTAMIIA HA AHOMATLHOM JONIUIEPOBCKOM 3dekTe, THPO-NaMna cO BCTPCUHOH
BONHOH, NEHMOTPOH M jpyrue. B omensHoit crathe A.T1. Yersepukosa (N 5)
HUIKEHL!  OPHIHHANBHBIC PE3YAbTATEl  MCCHEAOBAHMA HENHHCHHON  PTHAMIKH
2IEKTPOHHHLIX CHCTEM € CHIIOBOH IpynIHPOBKOI.

CBEpPXBLICOKOTACTOTHEIE YCTPOACTBA — TBEPAOTENLHOM CBY snexTpOHHKH
npepcrasnens:  padorofi  JLA. Vecanosa, C.B. Benura, C.C. Topbarosa n
A.A. Cemenosa (Ne 5), B KOTOPOW  HM3MOXCHBI  Pe3YALTATLL HCCHEOBAHMI
repeparopos Ha jmogax amma.  TeopeTHveckoe OMICAHAE TNOJOOHLIX YCTPOHCTB
COKHEE, YeM ONHCAHHE BAKYYMHBIX TEHCPATOPOB, MOCKONBLKY HA HENMHCHHBIC
CBOMCTBA HMIEgAHCA AHOAOB [AHHA BAMAIOT PEXUM  THTAHNA, KOHCTPYKTHBHOC
HCTIONHEHHE SIEMEHTOR, THII' 3NEKTPOIHHAMITECKON CHCTEMEI, B KOTOPYIO NOMEIIEH

IMON, BLIOpAHHBN| YACTOTHRIN JMamasoH u  Apyrne  (akTophL TMoaromy
NPHHIEIHATLAYIO POME YISt TEOPHH UIPACT NPaBAILHLIA BLIOOP SKBHBANCHTHOMN CXEMBbI
reHepaTopa M eeé  MaTeMATHMYECKOC OMiCaHue, a  TaKke HETIPEPLIBHLI

9KCIEPHMEHTANBHBI KOHTPOMNE BRIOPaHHON Mofe . ONHCAH PAJl HOBBIX Pe3yIbTATOB.
B 4acTHOCTH, IKCHEPUMEHTANLHO OGHADY)KEH M MCCNeNoBaH S(gexT CHRXpOHH3ATN
MOJ, OpH BOIENCTBHH HA TEREPATODP BHCIIHIM CHIHANOM HA YACTOTE CyOrapMOHMKH
BRICOKOI KPaTHOCTH OHON W3 COCTaBmMonmx crnekrpa. IlpHBegeHel pesynbTaTsl,
CBHICTENLCTBYIOUIME O BO3MOMNKHOCTH BOTHAKHOBEHHA XaOTHYECKUX KOMeGaHmil IMpH
HANPSK CHISAX CMELICHHS, B HECKOILKO Pa3 NPEBLINAION{HX TOPOroBoe.

KonuuecTso paGor, B KOTOPBIX HCCHEyeTCA HENMHCHHAR TMHAMMKA J1a3epoB HA
cpoboaeIx snekTporax (JICD), yxe TpysHO cocumratsh. OHHM BechbMa PasHOMIAHOBLIE
B TOAXOAAX H HHTEPOPETAMHSX, MOCKONBKY MHINYT HX HE TONBKO (@ MOXeT ObITh, HE
CTONLKO) CHENMMANHCTBI O 3NMCKTPOHHKE, HO H HCCIefoBaTenan B oOmacTd (DH3HKM
NIa3ME], KBAHTOBOH BMEKTPOHAKH, onTuky H Ap. Komeuno, y JICD muoro obnero B
mHamuke ¢ pesonancroi JIBB wm nammoii  oOpaTrof BonmHBL B wactHocTn, B JIC3
HMEIOT MECTO CIEHAPHN TEPEXOAA K XA0CY TAKWME Ke, KAK B YIOMAHYTLIX YCTPOHCTBAX.
OHako, CYWECTBYIOT M PEXHMEl, B KOTOPLIX BO3HHKHOBEHHE  CTOXACTH'UCCKOMH
HEYCTOWUHBOCTH OOBLACHACTCH MEXAHUIMOM MEPEKPBITHH HENHHCHHBIX PE30HAHCOB:
HECKONBKAM PE30HAHCAM IEPEKPLITHA COOTBETCTBYIOT HECKONLKO TOTCHIHANBHEIX
«IM», B KOTOPLIX KOMEOMIOTCA SMCKTPOHLL MPH MEPEKPLITUH PEIOHAHCOB MPOHCXOJIT
COMDKEHHE «SIM», H CHCTEMA MOXKET MEPEXOHTL U3 «AMBI» B «SMy» HENPEACKA3YEeMbIM
o6pazom. C Takoit HEYCTORYUBOCTEHIO CBA3AHBI TApa3uTHLIC ABneHnd B JIC3.

B xyprane No 6 memumeiimont gmmammke JICS  moceBamieHs! TpH paboThl
npejcTapuTeneil mIkeropojckol mxonel tu3ukor. Craths B.JI. Bpatmana u A.B.
CaBRITOBA NOCBALICHA HINMOXKEHHID Pe3ylbTAaTOB HCCIENOBAHMA CLHCHAPHS MEpPeXoia K
MHOrouacroTHoMy pexumy JICD-remeparopa, B KOTOPOM SJEKTPOHHGLIH MOTOK
B3a¥MOJICHICTBYET C CHHXPOHHOH MOMYTHOIN 3MEKTPOMATHHTHON BOJHOW, MHOTOKPATHO
OTpaxkaeMoli 3¢pKAIaMH B [NPOCTPAHCTBE /B3ammojieiictsus. B pamkax mpocroi
IBYXMOJIOBOH MOJemH mpH MAanofl HaJOPOroOBOCTH (HE CMALHO NPEBLONAIONIEH
KPHTHIECKYIO) MOPOOHO ONMHMCAH MPOIECC KOHKYPEHIMH TPOIOALHBIX MO,

B cratee H. C. Tun3bypra, H.IO. Tleckora u A.C. Cepreesa TCOPETHIECKH
o0CyXjjaeTcs KOHLENIHA TMONYYCHNMS CBEPXMONIHOTO KOTEPEHTHOTO —U3NIYYEeHHS
MHJUTHMETPOBOTO JMAma30Hd,  ANLTePHATHBHAS METOIY AWTEHHBLIX (ha3uPOBAHHBIX
pemerok ¢ OONBIIMM YHCIOM CUHXPOHM3MPOBAHHBLIX TEHEPATOPOB CPE[HEN MOIIl-
HocTH. B OCHOBE KOHUCHIMH JIEKHT Hes HCIONL30BAHNA IBYMEDHOH pacnpeeneHHom



ob6pathoit cessm B JICD. Hccnegopan nponece yCTAHOBICHHS roneOanmii U
NPOCTAHCTBEHHON CUEXPOHI3AITHH H3NYICHIS B TAKOM JCS.

Tperhss CTaThd HOCHT OO30PHBII XapakTep M TOCBAUICHA H3MOXCHIIO
PE3yNLTATOB  HMCCNEOBAHMS KOHKYPCHUHH MO, WX RIAUMHON  CHHXDOHHIAUMH,
NEPHOIMHECKON 1 CTOXACTHYCCKON KOHKYPEHIH MO, ¥X B3AMMHOI CHHXPOHM3AIHH,
HEePHOIHYECCCKOM aBTOMOY IAIMH, nexoreperTHOM Hakauke B JICO u .. OG30p BronHe
MOXET NPETEHI0BATh Ha Hassanue «[109TH BCe O COBPEMERHOM TeOpiN JIC3». 3ameuy,
410 Tpu apropa aroro momepa - B.JL  Bparman, H. C. I'mus6ypr, M.Y. Ilerenun -
COIATH MEPBYIO TEOPHIO JICD, 0CHOBaHHYK) HA KOHICTITHIH KOMOWHHPOBAHHOH BOJHEI
eme 8 1978 rogy, ¥T0 NO3BOJMNO ONHUCBHIBATL PANHITHEIC koucurypamin JIC3 ¢ euuon
rouks 3pemna (Bparman B.JL, Tums6ypr H.C., lleremnn M.W. DmepreTadccKue
BOIMOMKHOCTH PENSTHBUCTCKOIO KOMITTOHOBCKOrO yiasepa // ITuchma B KOTd. 1978.
T. 28. C. 207-211). Npumennremsuo k mofems JICD, paccMOTPEHHOH B YKA3AHHOH
paGOTE | CXEeMATHUECKH TPEICTABJICHHOM HA PHCYRKE, CYTh KOHUCIIHH B CIE/YIOMEM.

B MHEpUHMOHHON CHCTEME OTCHETa, KOTOpas CHCAyeT MHOCTYNATCILHO B
HANPABICHHH [IBIKEHHA  SMEKTPOHHOIO
moToKd (B MONOXKHTENLHOM HAIDABICHUH
OCH X) CO CKOPOCTBIO, PABHOH (hasoBoi
CKOPOCTH KOMOWHATMOHHOI BOJIHBI
vy = Uk, = (0. - o, )/ (k.cosg, + k,co80,),
none E jByx BOaH BO3AEHCTBYIOMHAX HA

my4ok ~ ABIACTCA OTHOYACTOTHLIM: X
E'=Re{E(r)exp(iwr )]. Torna B BeiGpannoit
cHCTEME KOOPJHMHAT VCPCHEHHOE F

JBIDKEHHE 3MEKTPOHA, CKOPOCTh KOTOPOro
'<< ¢, onpepensercs cunoi Munepa
(M.A. Mummep. JIBHKCHAC 3apAKCHHbIX
WACTHI| B BBICOKOYACTOTHBIX OMEKTPOMAI- b crev wopemn JICI, B Koropol ma
maTeLIs monsx  /M3e. BysoB.  Cep. spexrpommuil  notox  jefictRyer mone  myx

Pajmouzuka. 1958. T.1. C. 166.) anerrpomarmaTinix ot E=Re|E expli(oyf
e -[e?f(4mm2)]V’|E12, -k,r)] + Ercx-p[r{mcr - k.r)]), mimekcer «kH» X «C»
oTHOCATCH K  TOMK0  HAKAYKH W CHIHATA
¢ M m - 7ApAN M MACCA SJCKTPOHa, Dra COOTRCTCTREHID

cuma mnpu  nocrosaARX B, # E.
orpefensieTcst TONKO KOMOHHAIHMOHHOM ponHOM; Belpaxcrue pia F npusefieno pnd
clyuast OTCYTCTBHA (DOKYCHPYIOHIX SMEKTPOHLI moneti.

[Ipi TaKOM NOAXOAC (PUIMHCCKHE NPOLECCH B JICD MOXHO HHTEPHPETHPOBATEH
KAK M3MyYEeHHe YACTHI] DU YCTOBHM MX MPOCTPAHCTBEHHOTO PE3OHAHCA € BOIHOBLIMI
GmemmaMu: 0 = Uy = (0, - 0,)/€, & = K - k, (v - ckopocTh 3meKTpoHOB). B
npocreiitem ciyyae Teopus JICD cTamoBUTCS aganormamoi teopun JIEB ¢ 3amenoi
BLICOKOWACTOTHOTO anextputieckoro mnona B JIBB  ma  sddexrupnoe more
KOMOMHAIMOHHOHK BOMHEL

HeGotapyer B Bemycke (Ne 5) crypentka 5 Kypea (U3MICCKOrO thakynnTETa
CapaToBCKOrO YHHBEPCHTCTA H.O. Beccymosa ¢ paGoTOf, HOCBAICHHOM HEeTHHERON
TEOPHH 3TEKTPOCTATHCCKIX BOMH B KONbUax CarypHa.

Brmme Gbuta ynmomsmyTa cama Munnepa, W 970 HE CIHYUAHHO: «A3IOMHHKA»
pemycka (Ne 5 u Ne 6), u ero ykpamesne - AB¢ JCKIHMH HA NCTHAX chiamMaTIEOTAX
Muxauna Apomnsosuya Muigepa, H3BeCTHOrO CHEeUHAmTMCTa B obnactu
SIIEKTPOIMHAMHAKH, SPKOTO, PasHOCTOPOHHE O[[APEHHOIO HCTOBCKA. Jlexupuu He CTOHT
aHOHCHPOBATE - HX HYXHO YHTaTh.

Haumuas ¢ 3TOro BRIIYCKA, B XYPHANE NOABISETCs erie ogun pasfen - «Hosoe B
coBpeMeHHOH npukAamgHofi (uiuke». OH NpeCTaBICH crateeti B.W. Tlonomapenko n
ILW. Tpybenkoma (Ne 6), oGcyxjaiomeii oy #u3  0pooneMm BAKYYMHON
MHKPOSNIEKTPOHHKH, a HMEHHO! co3jaHune ARTOTEHEPATOpa HA BaKYYMHOM
MHKDOTpHOie. B HEll HIMOKEHbI PE3YILTATH BLIMMCIHTENLHOTO M AHAMOTOBOTO




PATHOTEXHHYECKOr0  3KCIEPHMEHTOE C  BO3ZMOIKHLIM BADUAHTOM aBTOreHEpaTopa.
Hecomuenno, wmwrarens JAMHTCPECYIOT  MaTepuanst w3  kumru  «Kpacora
pakTanosy.
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