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A new method of improving mode selection in cavities of sub-terahertz second-harmonic gyrotrons is investigated. As an example, a 
second-harmonic gyrotron with frequency of 0.3 THz is considered. The gyrotron is designed for collective Thomson scattering 
(CTS) diagnostics of fusion plasmas and has a limited output power due to competition between the operating TE13,2 mode and first-
harmonic modes. For suppression of the first-harmonic competing modes periodic longitudinal corrugations are used in the gyrotron 
cavity. Such corrugations can induce coupling of the normal cavity modes known as azimuthal Bloch harmonics. The corrugation 
depth is set close to the half- and quarter-wavelength of the operating second-harmonic mode and competing first-harmonic modes, 
respectively. Under this condition, longitudinal corrugations of the cavity generally have only a slight effect on the operating mode, 
but can initiate strong conversion of the competing modes to high-order Bloch harmonics. The full-wave method of coupled 
azimuthal harmonics is applied to investigate the influence of dimensions of the corrugated gyrotron cavity on eigenvalues, ohmic 
losses and beam-wave coupling coefficients for the operating TE13,2 mode and the most dangerous competing modes. Using the self-
consistent theory of beam interaction with the operating and competing modes, the most optimal parameters are found for a gyrotron 
cavity with mode-converting corrugations, which ensure the widest range of a single mode operation for the 0.3-THz second-
harmonic gyrotron. It is shown that, in this range, the gyrotron output power can be increased from 100 kW to 180 kW, as required 
by CTS plasma diagnostics. It is found that output mode purity of the 0.3-THz second-harmonic gyrotron falls off due to mode-
converting corrugations, which induce undesirable coupling of the operating TE13,2 mode with neighboring Bloch harmonics in the 
output section of the gyrotron cavity. 
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Gyrotron is the most powerful source of sub-terahertz waves for widespread applications, including advanced 
spectroscopic methods, material processing, sensing and imaging techniques, biomedical research, plasma diagnostics, 
etc. [1-4]. It is a vacuum electron device, which is capable of producing more than 100 kW of output power in the 
frequency range between 0.1 and 0.4 THz. This capability of a gyrotron makes it the only suitable radiation source for 
plasma diagnostics based on collective Thomson scattering (CTS) [5-7]. However, in a gyrotron, high operating 
frequency places a stringent requirement on applied magnetic field, which is intended to guide a helical electron beam.  

This requirement is much relaxed in gyrotrons operated at the second (or higher) harmonics of the cyclotron 
frequency. That is why second-harmonic gyrotrons with medium-field magnets are recognized as advantageous 
radiation sources in the sub-terahertz-to-terahertz frequency range. However, in these gyrotrons, an additional constraint 
on output power emerges [5, 6]. It is imposed by competition from the first-harmonic modes, which inherently possess 
low oscillation thresholds (starting currents).  

To discriminate against the first-harmonic competing modes advanced gyrotron cavities with improved mode 
selection are required. Among them are coaxial cavities [8-12]. In a coaxial cavity, the modes are discriminated by a 
coaxial insert. The insert dimensions are usually selected to be small enough to have only a slight effect on the operating 
mode. Therefore, the operation of a coaxial-cavity gyrotron benefits from little sensitivity to the fabrication imperfections 
and misalignment of the coaxial loading. Unlike the operating mode, competing modes, which have smaller caustic radii, 
are suppressed by losses induced by the coaxial insert. The first-harmonic whispering-gallery (WG) modes are usually the 
remaining competitors, which can hinder high-performance operation of second-harmonic gyrotrons [11, 12]. 

Mode-converting wall corrugations can be applied to further improve the selectivity properties of advanced 
cavities for second-harmonic gyrotrons [13, 14]. Contrary to impedance corrugations [15-19], such corrugations induce 
coupling between normal modes (azimuthal Bloch harmonics) of the cavity and thereby affect frequencies of cavity 
modes, their ohmic losses and coupling with an electron beam [20-22]. According to [13, 14], in a cavity of a second-
harmonic gyrotron, the depth of mode-converting corrugations should be selected close to half wavelength of the 
operating mode. In this case, the operating mode is generally weakly affected by corrugations of the cavity wall, while 
characteristics of the first-harmonic competing modes undergo a material change. As a result, the corrugation width and 
number can be optimized in such a way as to provide the most efficient suppression of the first-harmonic competitors in 
a corrugated cavity of a second-harmonic gyrotron. Thus, in a second-harmonic gyrotron, the use of a cavity with 
optimized corrugations is expected to have a beneficial effect on stability and efficiency of single-mode operation. The 
aim of this paper is to provide the design of the gyrotron cavity with mode-converting corrugations, which aid in 
suppressing the first-harmonic WG modes and improving the performance of a second-harmonic gyrotron. As an 
example, we consider the 0.3-THz second-harmonic gyrotron designed for CTS diagnostics of fusion plasmas [11]. In 
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coaxial cavity of this gyrotron, the operating TE13,2 mode and first-harmonic WG modes are the only modes, which are 
unaffected by the coaxial insert and are identical to modes supported by a hollow cylindrical cavity. 

 
BASIC EQUATIONS 

In a gyrotron, an electromagnetic radiation is produced by the interaction between a helical beam of electrons 
gyrating in applied magnetic field 0 0 zBB e  and TE mode ( 0zE  ) excited at the s -th harmonic of cyclotron 

frequency 0c  in a metal cylindrical cavity. In the general form, this interaction is described by the following system of 

equations: 
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where  V z  and k  are the mode amplitude and transverse wavenumber, respectively,  ,r     is the membrane 

function, which satisfies the Helmholtz equation 2k       and describes the transverse field structure in the 

gyrotron cavity. 
We consider an open-ended cylindrical cavity, which incorporates longitudinal wedge-shaped corrugations 

(Fig. 1). 

 
Figure 1. Longitudinal and transverse cross-sections of the corrugated cylindrical cavity 

In such gyrotron cavity, the membrane function has the form [13, 20, 22] 
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and  mN   are the m -th order Bessel and Neumann functions, respectively, dR R d  , d  and Lw R  are the 

corrugation depth and width, respectively. 
The transverse wavenumber  1 1 (2 )ohmk R i Q

    and membrane function   are derived from the boundary 

and continuity conditions for the field (2). Here ohmQ  is the Q-value associated with ohmic losses of the TE mode in a 

metal gyrotron cavity with finite electric conductivity  . For the TEm,p mode of a smooth-walled cylindrical cavity 

( 0d   or 0w  ), one obtains ,m p  ,  (0) 2 2
,1ohm ohm s m pQ Q R m     and    0 0 expA f r im  , where s  is 

the skin-depth and ,m p  is the p -th root of the function  mJ   . 

The amplitude  V z  of the TE mode and electron beam dynamic can be found from (1), initial conditions for 

beam electrons and outgoing-wave boundary conditions at both ends of the cavity (for more detail, see [14]). Hence one 

can determine the transverse electronic efficiency 
2 2

01 e     p p  as a function of beam parameters and cavity 

dimensions, where   denotes averaging over the beam electrons having the initial 0p  and final ep  transverse 

momenta. The efficiency   is greater than zero, if the beam current b zI j dS   exceeds the oscillation threshold stI  

known as a starting current. 
One of the main factors affecting the interaction efficiency is the beam coupling with s -th harmonic TE mode. In 

a cavity with longitudinal wall corrugations, each TE mode has the form of multiple Bloch harmonics (see (3)), which 
have their own beam-wave coupling coefficients. For the n -th Bloch harmonic with amplitude nA , such coefficient 

reads as [14]: 
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Among Bloch harmonics, there is always a dominant harmonic with maximal beam-wave coupling strength 

 2
,maxs n sC C . Usually such harmonic has the main effect on efficiency of beam interaction with s -th harmonic TE 

mode supported by a corrugated gyrotron cavity.  
From the knowledge of the interaction efficiency, one can determine the total power of TE mode interacting with 

the helical electron beam 
 

 tot el b bP I V , (5) 

 

where  2 21el      is the total electronic efficiency, bV  is the beam voltage, 0 0zv v   is the pitch factor, 

0v  and 0zv  are the initial transverse and longitudinal electron velocities, respectively. 

Inside the interaction region, the total wave power must be balanced in accordance with the following 
conservation law: 

 tot out ohmP P P  , (6) 

 
where outP  is the output power leaked out from the output end ( outz z ) of the gyrotron cavity (Fig. 1) and ohmP  is the 

ohmic power dissipated in metal cavity walls. 
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For the cylindrical cavity with longitudinal wall corrugations, the power balance condition (6) can be reduced to 
the following dimensionless form: 
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ij  is the Kronecker delta. 

The relation (7) provides useful check on numerical solutions of the self-consistent system of equations (1). As the 
corrugation depth or width approaches zero, it reduces to the well-known condition of power balance in a smooth-
walled cylindrical gyrotron cavity [23]. 

 

EIGENVALUES AND OHMIC LOSSES OF THE CAVITY WITH LONGITUDINAL WALL 
CORRUGATIONS  

In a gyrotron cavity, the effect of longitudinal wall corrugations is mainly determined by the ratio of corrugation 
depth d  to mode cutoff wavelength 2 R    and therefore is different for the first-harmonic ( 1s  ) and second-

harmonic ( 2s  ) modes [13, 21]. It alters the mode eigenvalue  , ohmic quality factor ohmQ  and beam-wave coupling 

coefficient sC . One can take advantage from this fact with the goal to discriminate against the first-harmonic competing 

modes of the second-harmonic gyrotron. 
As an example, the 0.3-THz second-harmonic gyrotron operated in the TE13,2 mode [11] is considered. The beam 

parameters are as follows: 10bI   A, 60bV   kV, 1.2   and 0.2cr   cm. The gyrotron is originally equipped with a 

smooth-walled coaxial cavity of the radius 0.32R   cm. A coaxial insert of the cavity is used to suppress all first- and 

second-harmonic competing TEm,p modes with relatively small caustic radii , ,m p m pR R m  . However, it has no 

effect on the first-harmonic WG modes with , 0.7m pm   . These modes are close to those of a hollow cylindrical 

cavity and may constitute a threat to high-performance operation of the 0.3-THz second-harmonic gyrotron. 
We consider longitudinal corrugations of the cavity wall as a possible means for discrimination against WG 

competing modes of the 0.3-THz second-harmonic gyrotron. The coaxial insert of the cavity is ignored. The 
corrugations are assumed to have the depth 0.05d   cm and width 0.02w   cm. The corrugation depth of 0.05 cm is 
adopted to fulfill the condition 2d   for the operating TE13,2 mode. Under this condition, the effect of wall 

corrugations on the operating mode is generally weak [13, 14]. 
Fig. 2a shows the cutoff frequencies  2cf c R   of the gyrotron cavity versus the number N  of corrugations 

for 13m  . One can see that within the frequency spectrum, there is the mode, which has the eigenvalue close to 13,2  

for a wide range of N . This mode is the operating mode, which has the form of nearly pure fundamental ( 0n  ) Bloch 
harmonic with 0 13k m   and resembles the ТЕ13,2 mode of the conventional smooth-walled cavity. Unfortunately, in 

close proximity to the operating mode, there is the mode ( 297.34cf   GHz) with dominant high-order ( 0n  ) Bloch 

component. It corresponds to the ТЕ7,4 mode of a smooth-walled cavity. This mode (high-order Bloch harmonic) can be 
coupled with the ТЕ13,2 mode (fundamental Bloch harmonic) for 2,3, 4,5,6,10,20N  . Even though such a mode 

coupling is generally weak for 2d  , it may emerge in a corrugated gyrotron cavity with increase in mismatch 

between 0.05d   cm and 2 . Because of fairly small caustic radius of the ТЕ7,4 mode, this coupling must be 

avoided. Otherwise, one might expect suppression of the operating mode by a coaxial insert introduced in the original 
cavity of the 0.3-THz second-harmonic gyrotron. 

For the operating and neighboring modes, the maximal beam-wave coupling coefficients sC  are shown in Fig. 2b. 

One can see that the operating mode exhibits the coefficient sC , which is close to the coefficient  0
sC  of beam coupling 
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with ТЕ13,2 mode of the original smooth-walled cavity. The exceptions are 13N   and 20N  . In this case, the 
operating ТЕ13,2 mode suffers from conversion to high-order Bloch harmonics, which correspond to ТЕ-13,2 and ТЕ-7,4 
modes and are characterized by weak coupling with electron beam. Clearly such situation is unfavorable for the 
operating mode. 

 

 
Figure 2. (a) Cutoff frequencies and (b) beam-wave coupling coefficients  0

s sC C  of modes of the corrugated gyrotron cavity 

versus the number N  of corrugations for 13m  , where  0
sC  is the beam-wave coupling coefficient of the ТЕ13,2 mode of a smooth-

walled cylindrical cavity 
 
Fig. 3 shows the ohmic Q-value ohmQ  of the operating ТЕ13,2 mode versus the number of corrugations. As the 

conducting surface of the corrugated cavity expands with N , the ohmic Q-value decreases. For 13N   and 20N   
one can see a distinct drop in ohmQ . As discussed above, conversion of the operating mode to high-order Bloch 

harmonics happens in this case. Thus, in the design of the corrugated cavity for the 0.3-THz second-harmonic gyrotron, 
the number of corrugations must not be set to 2, 3, 4, 5, 6, 10, 13, 20 to avoid degradation of the gyrotron performance 
due to conversion of the operating mode to neighboring Bloch harmonics. 

 

 

Figure 3. The ohmic Q-value of the operating mode supported by the corrugated gyrotron cavity versus the number N  of 

corrugations, where (0)
ohmQ  is the ohmic Q-value of the ТЕ13,2 mode of a smooth-walled cylindrical cavity 

 
The competing WG modes of the 0.3-THz second-harmonic gyrotron are the first-harmonic modes with 
7,8,9m  . For these modes, the longitudinal corrugations, which have about a quarter-wavelength depth, initiate a 

strong coupling of multiple Bloch harmonics [13, 14]. Fig. 4a shows the cutoff frequencies of the corrugated gyrotron 
cavity versus N  for 7,8,9m  . It is easy to see that decrease in N  magnifies the number of the first-harmonic 
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competing modes in the vicinity of the operating mode. These competitors have the form of complex mixture of 
fundamental and high-order Bloch harmonics, which correspond to whispering-gallery and volume modes, respectively. 
Due to presence of the volume component, the competing modes might be suppressed, once a coaxial insert is 
introduced into the gyrotron cavity. However, it is not the goal of the present paper to investigate such possibility. For 
this reason, the design consideration is restricted to the cavity with relatively large number of corrugations, which 
provide fairly sparse spectrum of the first-harmonic competing modes of the 0.3-THz second-harmonic gyrotron. 

 

 

Figure 4. (a) The same as in Fig. 2a, but for 7,8,9m  , and (b) the normalized ohmic Q-values of the most dangerous competing 

modes with 7,8,9m  , where (0)
ohmQ  is the ohmic Q-value of the ТЕ8,1 mode of the smooth-walled cylindrical cavity 

The effect of longitudinal corrugations of the cavity wall on the ohmic losses of the first-harmonic modes with 
7,8,9m   is shown in Fig. 4b. In this figure, the ohmic Q-value is plotted as a function of N  for the most dangerous 

competing modes having the smallest frequency separation from the operating mode. One can see that the dependence 
of ohmQ  on N  is non-monotonic. This is due to the fact that the composition of Bloch harmonics for these competitors 

changes abruptly with number of corrugations. Because of mode conversion the competing modes can have volumetric 
field pattern for some N . In this case, their ohmic Q-values exceed those of the first-harmonic WG modes of the 
smooth-walled gyrotron cavity. 

One can conclude from the above discussion that the optimal number of longitudinal corrugations for the cavity of 
the 0.3-THz second-harmonic gyrotron equals 15. First, for 15N   the operating ТЕ13,2 mode is in the form of pure 
fundamental Bloch harmonic. Second, this mode features sufficiently high beam-wave coupling coefficient and ohmic 
Q-value. Third, first-harmonic competing modes are well separated from the operating mode and are somewhat 
suppressed by ohmic losses in the corrugated cavity. Finally, compared to the operating mode, the competing modes 
suffer from larger degradation of the beam-wave coupling strength in the gyrotron cavity equipped with 15 longitudinal 

corrugations. This can be seen from Table 1, where  0
1C  ( 1s  ) and  0

2C  ( 2s  ) are the coefficients of beam coupling 

with ТЕ8,1 and ТЕ13,2 modes of the smooth-walled gyrotron cavity, respectively. Thus, the optimized corrugations are 
expected to improve the selectivity properties of the cavity for the 0.3-THz second-harmonic gyrotron. 

Table 1. Beam-wave coupling coefficients for the operating ( 2s  , 13m  ) and competing ( 1s  , 7,8m  ) modes of the 

corrugated gyrotron cavity with 0.32R   cm, 0.05d   cm, 0.02w   cm, and 15N   

Mode   
sC   0

s sC C  

13m   19.92 0.017 0.97 
7m   10.76 0.0078 0.68 
8m   10.76 0.0102 0.89 

 
BEAM-WAVE INTERACTION IN A CORRUGATED CAVITY FOR THE 0.3-THZ 

SECOND-HARMONIC GYROTRON 
For the 0.3-THz second-harmonic gyrotron equipped with original smooth-walled cavity, the starting currents of 

the operating second-harmonic ТЕ13,2 mode and competing first-harmonic ТЕ8,1 mode are depicted in Fig. 5a by the 
dashed lines (see also [11]). One can see that the operating mode is the only oscillating mode in the wide range of 
magnetic fields from 5.78 T to 6.08 T, provided that the beam current equals 10 A. At the same time, at higher beam 
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currents the competing ТЕ8,1 mode presents a barrier to stable operation of the 0.3-THz second-harmonic gyrotron. 
Moreover, it seems likely that this mode can completely suppress the operating second-harmonic mode for 15bI  . 

Longitudinal corrugations with 0.05d   cm, 0.02w   cm and 15N   are used in order to improve mode 
selection in the cavity of the 0.3-THz second-harmonic gyrotron. The effect of wall corrugations on the starting current 
of the operating ТЕ13,2 mode is shown in Fig. 5a. It is evident that this starting current is somewhat shifted due to 
corrugations, which have a slight effect on the eigenvalue  , ohmic Q-value ohmQ  and beam-wave coupling coefficient 

sC  of the operating mode.  

 

 

Figure 5. (a) Starting current as a function of the guided magnetic field for the operating TE13,2 mode and first-harmonic WG modes 
of the 0.3-THz second-harmonic gyrotron equipped with optimized corrugated cavity and (b) the gyrotron output power versus 0B  

for 10bI   A and 15bI   A 

In contrast to this, the first-harmonic competing modes of the 0.3-THz second-harmonic gyrotron are radically 
altered by corrugations of the cavity wall. Fig. 5a shows the starting currents for the most dangerous modes, which lie 
close to the gyrotron operating region. Among them, there are no modes with azimuthal index 9m  . The remaining 

competing modes have the form of coupled Bloch harmonics with 7nk   and 8nk  . This is because 15 corrugations 

of the gyrotron cavity induce coupling between co-rotating fundamental harmonics with 7m    and 8m    and 
counter-rotating negative first harmonics with 1 8k    and 1 7k   , respectively. Such two pairs of coupled Bloch 

harmonics form two cavity modes, which have identical eigenvalues and differ in beam-wave coupling strength. 
Examples are two modes having the eigenvalue 9.08  . Among them, the mode with 0 7k m    exhibits the 

strongest coupling with electron beam and therefore has a fairly small starting current (Fig. 5a). By contrast, the other 
mode with 0 8k m    is weakly coupled with beam and has the starting current larger than 22 A, which is far apart 

from the oscillation region of the operating ТЕ13,2 mode. As is seen from Fig. 5a, application of the cavity with 
optimized longitudinal corrugations extends a single-mode oscillation region of the 0.3-THz second-harmonic gyrotron. 
As a consequence, the operating mode becomes free from any competing modes for the beam currents up to 15 A. This 
situation is favorable for increasing the output power of the 0.3-THz second-harmonic gyrotron. 

Fig. 5b shows the output power of the 0.3-THz second-harmonic gyrotron versus magnetic field for 10bI   A and 

15bI   A. One can see that increase in beam current from 10 A to 15 A makes it possible to enhance the peak output 

power from 100 kW to 180 kW and widens the frequency tuning range of the operating ТЕ13,2 mode. It should be 
stressed that the operating mode is the sole oscillating mode in this range. Thus, there are no obstacles for stable single-
mode operation of the 0.3-THz second-harmonic gyrotron with increased beam current and output power. 

However, along with beneficial properties of the corrugated cavity for the 0.3-THz second-harmonic gyrotron, 
there is a drawback. The operating mode undergoes conversion to high-order Bloch harmonics in the output up-tapered 
section of the cavity. The reason is that, in this section, increase in cavity radius enlarges the cutoff wavelength   of 
the operating mode and thus causes an increase between 2  and corrugation depth 0.05d   cm. The operating ТЕ13,2 

mode converts to Bloch harmonics with 1 2k    and 2 17k    in the output cavity section. As a consequence, the 

purity of this mode falls to about 90% in the output cross-section ( outz z ) of the cavity. Such a degradation of the 

output mode purity is shown in Fig. 6 and should be taken into design consideration for the RF output system of the 
0.3-THz second-harmonic gyrotron. 
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a b 

Figure 6. The transverse structure of the azimuthal electric field E  of the operating mode in (a) the main section and (b) output 

end of the corrugated cavity for the 0.3-THz second-harmonic gyrotron 
 

CONCLUSIONS 
Longitudinal wedge-shaped corrugations are used to improve the selectivity properties of the cavity for second-

harmonic gyrotron. As an example, a 0.3-THz second-harmonic gyrotron designed for CTS diagnostics of fusion 
plasmas is considered. The gyrotron operates in the TE13,2 mode and its power-handling capability is limited by 
competition from the first-harmonic whispering-gallery modes. The full-wave method of coupled azimuthal harmonics 
is applied to investigate the eigenvalues, ohmic losses and beam-wave coupling coefficients of the second-harmonic 
operating and first-harmonic competing modes as functions of dimensions of a corrugated gyrotron cavity. For this 
cavity of the radius 0.32R   cm, the optimal depth 0.05d   cm, width 0.02w   cm and number 15N   of 
corrugations are determined. Such optimized corrugations are shown to have a little effect on the operating second-
harmonic mode, but cause rarefaction of the spectrum of the first-harmonic competing modes. The latter fact provides 
the possibility to extend the single-mode oscillation range of the operating mode to higher beam currents as 
demonstrated by the self-consistent theory of beam-wave interaction in the corrugated gyrotron cavity. For the 0.3-THz 
second-harmonic gyrotron, this enables the operating beam current to be increased from 10 A to 15 A. Such increase in 
beam current is shown to imply the increase of the gyrotron output power from 100 kW to 180 kW and thus provides 
further improvement in performance of the 0.3-THz second-harmonic gyrotron. In output wave radiated from the 
corrugated cavity of this gyrotron, the content of the operating mode is found to be about 90%. This disadvantage calls 
for further investigation, but does not negate the advantages of using mode-converting wall corrugations in cavities of 
second-harmonic gyrotrons. 
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ГОФРИ З КОНВЕРСІЄЮ МОД ДЛЯ РЕЗОНАТОРІВ ГІРОТРОНІВ НА ДРУГІЙ ЦИКЛОТРОННІЙ 
ГАРМОНІЦІ ІЗ ПОЛІПШЕНИМИ РОБОЧИМИ ХАРАКТЕРИСТИКАМИ 

Т.І. Ткачоваa, В.І. Щербінінa, В.І. Ткаченкоa,b 

aНаціональний науковий центр "Харківський фізико-технічний інститут", 61108 Харків, Україна 
bХарківський національний університет ім. В.Н. Каразіна, 61022 Харків, Україна 

Досліджено новий метод поліпшення селекції мод в резонаторах суб-терагерцових гіротронів, які працюють на другій 
гармоніці циклотронної частоти. Як приклад розглянуто гіротрон на другій циклотронній гармоніці з частотою 0.3 ТГц. 
Гіротрон розробляється для застосування в системі діагностики термоядерної плазми на основі колективного 
Томсонівського розсіювання (CTS) та характеризується обмеженою потужністю внаслідок конкуренції робочої ТЕ13,2 моди з 
модами на першій циклотронній гармоніці. Для пригамування конкуруючих мод на першій гармоніці в резонаторі гіротрона 
застосовані періодичні поздовжні гофри, що викликають зв'язок нормальних базисних мод, відомих як азимутальні 
гармоніки Блоха. Глибина цих гофрів була обрана близькою до половини та чверті довжини хвилі для робочої моди 
гіротрона та конкуруючих мод на першій циклотронній гармоніці, відповідно. За такої умови поздовжні гофри на стінці 
резонатора мають, як правило, лише неістотний вплив на робочу моду, але разом із тим можуть призводити до сильної 
конверсії конкуруючих мод у гармоніки Блоха високого порядку. Строгий метод зв'язаних азимутальних гармонік 
застосовано для дослідження впливу розмірів гофрованого резонатора на власні значення, омічні втрати та коефіцієнти 
зв'язку з пучком для робочої ТЕ13,2 моди та найбільш небезпечних конкуруючих мод. За допомогою самоузгодженої теорії 
взаємодії пучка з робочою та конкуруючими модами визначені найбільш оптимальні параметри резонатора гіротрона із 
поздовжніми гофрами, які забезпечують найширший діапазон одномодової роботи 0.3-ТГц гіротрона на другій 
циклотронній гармоніці. Показано, що в даному діапазоні вихідна потужність гіротрона може бути збільшена зі 100 кВт до 
180 кВт, як того потребує CTS діагностика плазми. Виявлено, що модова чистота на виході із резонатора 0.3-ТГц гіротрона 
на другій циклотронній гармоніці погіршується через гофрування резонатора, яке призводить до небажаного зв'язку робочої 
моди ТЕ13,2 із сусідніми гармоніками Блоха у вихідний секції резонатора гіротрона. 
КЛЮЧОВІ СЛОВА: гіротрон, циклотронна гармоніка, резонатор, гофри з конверсією мод, стартовий струм, вихідна 
потужність. 


