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TEOPUSA BO3BYKJIEHUSA BOJTHOBOJOB
B.A. Connyes

Wznoxxena Teopuss BO30YKIEHUS BOJHOBOAOB 33JaHHBIMH CTOPOHHUMH HCTOYHHUKaMH,
OCHOBAaHHAsi Ha PAa3JIOKEHHUSIX BO30YKIAEMOro 3JIEKTPOMArHUTHOIO TOJsS MO COOCTBEHHBIM
BOJHAM BOJHOBOAA. [IpuBeneHsl HEOOXOAMMBIE CBOWCTBA COOCTBEHHBIX BOJIH TJAaJKUX U
NEPUOANYECKUX BOJIHOBOAOB, B TOM YHCII€ YCJIOBMSI OPTOTOHAJBHOCTHU BOJIH [0 CEUEHHUIO U
00BbEMyY BosHOBOJA. KpaTko omucaHbl OCHOBHBIE CBOMCTBA IICEBIONEPUOINYECKUX BOITHOBOOB,
IIPEJCTABIAIOIINX HOBBIM KJIacC BOJHOBEAYIIMX CHCTeM. PaccMoTpeHbl pasinuuHble (HPOpMBI
TEOpUH BO30YKJICHHMs BOJIHOBOAOB. BoiaHOBOMHAs (GopMa TeOpHUH HCIIONB3YeT MpeiCTaBlICHUE
BO30YK/Ia€MOT0 3JIEKTPOMAarHUTHOTO TMOJI psAJaMHU 1O COOCTBEHHBIM BOJHAM Ha YacToTe
BO30Y>KJICHHs C BBIICICHUEM HEpa3laraeMod 4acTH IOJsl, KOTOpas MOXeET ObITh 00YyCIOBJIECHA
nponoiasHeiM TokoM (JI.A. Baiinmreiin), kBazuctatuueckuM mnonem (B.A. ComnneB) u ap.
[IpuBeneHo 10Ka3aTENbCTBO CYIIECTBEHHOIO YIIYHYILIEHHs CXOIUMOCTH PSAOB IPU BbIIEICHUU
KBa3ucTaTHueckoro moisi. Jlpyras, pe3oHaTopHas (opma TeOopHH BO30YXKAECHUS HCHOJIb3YET
pas3ioXeHue IMoJisi B PsAAbl MO0 COOCTBEHHBIM BOJHAM C (DUKCHPOBAHHBIM BOJHOBBIM YHUCIOM U
Pa3HbIMM 4acTOTaMM; IIPU ITOM, KaK U B TEOPUU BO30YXKIECHUS PE30HATOPOB, CPa3y BBIIACIAETCS
KBa3MCTAaTUUECKOE AJIeKTpUyeckoe mone. JlokazaHa SKBHBAJCHTHOCTh BOJHOBOJHOM U
pe3oHaTOpHOM (QopM Teopuu Bo30yxaeHHs. Ha ocHoBaHMM OOLIMX ypaBHEHMH TEOpHUH
BO30YKJICHMM MPOBEIEH aHAJIM3 CBONCTB IMOJHOTO BO30YKIAEMOTO IOJIs, €ro pa3/ieieHue Ha
PE30HAHCHYIO 4acCTh, BKIIIOYAIOLIYI0 CUHXPOHHBIE BOJIHBI, U IOJI€ IPOCTPAHCTBEHHOIO 3apsja,
BKJIIOYAOILEE KBA3UCTATUYECKOE I0J€ M JMHAMHYEeCKHe NompaBku. [IpuBeneHO pa3HOCTHOE
ypaBHEHHE BO30Y)XIEHHMsS COOCTBEHHBIX BOJIH, HE HMEIOIIEe OCOOEHHOCTEH M NPUMEHHMOE
BHYTpH, Ha TpaHUIAX U BHE II0JIOC IPOIyCKAaHUS BOJHOBOJAOB. OTMeueHa BO3MOYKHOCTH
CYLLIECTBEHHOI'O BIUSHUS JAMHAMUYECKMX IIONpPABOK B II0JIE NMPOCTPAHCTBEHHOI'O 3apsja Ha
3aKOHBI B3aUMOJIEHCTBUS AJIEKTPOHOB.
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THEORY OF WAVEGUIDES EXCITATION
V.A. Solntsev

The theory of waveguide excitation is presented, based on expansions of the electromagnetic
field by proper waves of waveguide. Necessary properties of smooth and periodic waveguides,
including the conditions of orthogonality of plane and the volume of the waveguide are given.
Main properties of pseudo-periodic waveguides are described. Thisis a new class of waveguide
systems. Different forms of the waveguides-excitation theory are considered. The waveguide
form of the theory uses the expansion of the excited electromagnetic field by series of proper
waves at a frequency of excitation, and with unexpansable part of the field, which may be caused
by the longitudinal current (L. Weinstein), or by quasi-static field (V. Solntsev), etc. Essential
improvement of series convergen at quasi-static field separation is proved. Another,
waveguide-resonator form of the waveguide-excitation theory uses the expansion of a field by
series of proper waves withfixed wave-numbers and different frequencies. In this case the
quasi-static electric fieldis separated also. The equivalence of waveguide form and resonator



form of excitation theory is proved. The analyze of total excited electromagnetic field is carried
out. A finitedifference equation of excitation of modes is given with no singularities and

applicable
inside, outside, and on the boundary of waveguides bandwidth. The possibility is notes of
dynamic correction influence on electrons interaction laws in the charge space.
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