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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
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Tema gucepranii:
1. B3aeMo[iig FBUHTOBUX €JIEKTPOHHUX IyUKiB 3 €JIEKTPOMArHiTHUMU IOJISIMU B PE30HATOPAX riPOTPOHIB

TEpArepuoBoro ,I[ial'IaBOHy

2. Interaction of helical electron beams with electromagnetic fields in gyrotron resonators in the terahertz range

Pedepar:

1. locmimkeHo B3a€EMOZiI0 TBUHTOBUX €JIEKTPOHHUX IIyYKIB 3 €JIEKTPOMArHiTHUMU MOJIIMU B PE30HATOPax
ripOTPOHIB TeparepLoBOro Jianasony. [isg pe3oHaropa 3 iieasbHo IPOBIIHUMU CTiHKaMH, pafiyc sIKOro
OIMCYETHCS CMHYCOINAIbHO-TIEPIOAUYHOIO 3aJIEKHICTIO BiITHOCHO a3MMYTaJIbHOTO KyTa, BIIEPILIE aHATITUYHUM
IIJISIXOM Ta YMCJIOBUMU PO3paxyHKaMu 0yJI0 IOKA3aHO, 110 10613y TOYOK IIEPETHHY CYCiTHIX rapMOHIK
3'SIBJISIIOTHCSI CMYTH HEITPOIIYCKAHHSI, B SIKUX KOJIMBAHHS pe30HaTOpa BiicyTHi. [ly11 BU3HAUEHHs TapaMeTpiB

ripoTpoHy 6€3 ypaxyBaHHS BILUIMBY I1y4YKa BIeplIe OyJI0 3alIpOIIOHOBAHO 3aCTOCOBYBATH PO3KJIA MO3OBXKHIX



KOMIIOHEHT €JIEKTPOMATHITHUX I0JIiB B YMOBaX 3Ha4YHOI KOHBEPCII MO/, Ta OMIYHMX BTpaT. 111 MOKJIMBOCTI
BpaxyBaHHSI IIy4Ka eJIeKTPOHIB 0yJI0 y3arajbHEeHO Jo0pe BiioMuil MeTOJ Ha OCHOBI PO3KJIaZiB [TONIepeYyHUX
KOMIIOHEHT €JIEKTPOMAarHiTHUX I10JIiB Ha BUNA/IOK 3HAYHMX OMIYHMX BTPAT. BUKOPHCTOBYIOYM 1IN METOJ, BIEpPIIE
OyJia oTpuMaHa y3arajbHeHa (opMyJsia CTApTOBOrO CTPYMY Ha BUNAOK 3HAYHOI KOHBEPCIi MO, y HAO/IVKEeHHI
3a[1aHOTO MoJIs. 17151 CaMOy3To/I)KEHOTO BpaxXyBaHHSI Iy4YKa €JIeKTPOHIB OyB pO3p006JI€HNI METOI, IKUI1 3BOJUTD
PIBHSIHHS pyXy Ta PiBHSIHHS €JIeKTPOMAarHiTHUX I0J1iB 10 CIIeKTpasbHOI 3aadi. [IpoBeneHi gocigkeHHs 6a3y0TbCs
Ha Cy4aCHUX METOJAX €JIEKTPOJAUHAMIKU riPOTPOHIB, SIKi BpaxOBYIOTb KOHBEPCIIO MO, Ta OMIi4YHi BTpaTh. OTprMaHi
pe3yJbTaTu OyAyTb KOPUCHI AJIs1 IOJAJBIIOTO TEOPETUYHOrO Ta €EKCIIEPUMEHTAJIBHOTO JOCTIiI>KEHHS

cybTeparepLOBUX Ta TeparepLoBUX TipOTPOHIB.

2. The studies consider the interaction of helical electron beams with electromagnetic fields in gyrotron
resonators in the terahertz range. For a resonator with perfectly conducting walls, the radius of which is described
by a sinusoidal-periodic dependence with respect to the azimuthal angle, it was shown for the first time by
analytical and numerical calculations that non-transmission bands, in which there are no resonator vibrations,
appear near the intersection points of neighboring harmonics. To determine the parameters of a gyrotron without
taking into account the effect of the beam, it was first proposed to apply the decomposition of the longitudinal
components of electromagnetic fields under conditions of the significant mode conversion and ohmic losses. To
make it possible to account for the electron beam, the well-known method based on the decomposition of the
transverse components of electromagnetic fields in the case of significant ohmic losses was generalized. Using this
method, a generalized starting current formula was obtained for the first time in the case of the significant mode
conversion in the approximation of a given field. For self-consistent accounting of an electron beam, a method that
reduces the equations of motion and the equations of electromagnetic fields to a spectral task was developed. The
conducted studies are based on modern methods of gyrotron electrodynamics, which take into account mode
conversion and ohmic losses. The results obtained will be useful for further theoretical and experimental studies of
subterahertz and terahertz gyrotrons.
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