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ÂÂÅÄÅÍÈÅ
Â ðàáîòàõ [1, 2] ðàññìîòðåíû ðåçîíàíñíûå ÿâ-
ëåíèÿ â ïîëóîòêðûòûõ âîëíîâîäíûõ ñòðóê-
òóðàõ ðàçëè÷íîé ôîðìû ñå÷åíèÿ. Óñòàíîâëå-
íî, ÷òî ïðè îïðåäåëåííûõ óñëîâèÿõ ñóùåñò-
âóåò ðåæèì ñîáñòâåííûõ êîëåáàíèé. Äëÿ
ýòîãî ïåðåñåêàþùèåñÿ âîëíîâîäû äîëæíû
áûòü çàïðåäåëüíûìè íà ðåçîíàíñíîé ÷àñòîòå.

ÎÑÍÎÂÍÀß ×ÀÑÒÜ
Ïðåäñòàâëÿåò íàó÷íûé è ïðàêòè÷åñêèé èíòå-
ðåñ ïîâåäåíèå ñîáñòâåííûõ ðåçîíàíñíûõ ÷àñ-
òîò ñèñòåìû èç 2-õ ñâÿçàííûõ ðàçâåòâèòåëåé
êðåñòîîáðàçíîãî ñå÷åíèÿ, ãåîìåòðèÿ êîòîðîé
â H-ïëîñêîñòè ïðåäñòàâëåíà íà ðèñ.1.

Äëÿ ðåøåíèÿ ãðàíè÷íîé çàäà÷è âîñïîëü-
çóåìñÿ ìåòîäîì ÷àñòè÷íûõ îáëàñòåé ñ âûäå-
ëåíèåì îáëàñòè ñâÿçè [1]. Â ïðåäëîæåíèè, ÷òî
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ëè÷åñòâîì ïîëóâîëí âäîëü ðàçìåðà “d”.

( )( ) +
⋅γ

+−γ⋅π= ∑
∞

= 2
2cos

5,3,1

I

ach
daxchy

b
nBΕ

nb

nb

n
nz

22
cos

5,3,1 bch
ychdax

a
mA

ma

ma

n
m ⋅γ

γ⋅





 +−π+ ∑

∞

=
, (3)

ãäå nmBA  – àìïëèòóäíûå êîýôôèöèåíòû ïî-
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íåíèÿ âîëí â îáëàñòÿõ II, III; k = 2π/λ – âîë-
íîâîå ÷èñëî; λ – äëèíà âîëíû â ñâîáîäíîì
ïðîñòðàíñòâå.

Óñëîâèÿ “ñøèâàíèÿ” ïîëåé íà ãðàíèöå ðàç-
äåëà îáëàñòåé äëÿ êîìïîíåíò Ez óäîâëåòâî-
ðÿþòñÿ àâòîìàòè÷åñêè áëàãîäàðÿ âûáðàííîé
íîðìèðîâêå ïîëåé.
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Óñëîâèåì ðåçîíàíñà ÿâëÿåòñÿ ðàâåíñòâî
íóëþ îïðåäåëèòåëÿ ñèñòåìû:

det{δnk – Qnk} = 0.               (25)
Â çàâèñèìîñòè îò ïîðÿäêà îïðåäåëèòåëÿ

ìû ïîëó÷àåì ðåøåíèå ñ òîé èëè èíîé ñòåïå-
íüþ òî÷íîñòè. Ôèçè÷åñêè ýòî îçíà÷àåò, ÷òî
ìû â ñóììå äëÿ ïîëåé îñòàâëÿåì êîíå÷íîå
êîëè÷åñòâî âîëí, ðàñïðîñòðàíÿþùèõñÿ è çàò-
óõàþùèõ â âîëíîâîäå. Îïûò ðåøåíèÿ òàêèõ
çàäà÷ ãîâîðèò î òîì, ÷òî äëÿ ïðàêòè÷åñêîãî
èñïîëüçîâàíèÿ äîñòàòî÷íî äëÿ âñåõ ãåîìåò-
ðè÷åñêèõ ïàðàìåòðîâ çàäà÷è  ó÷åñòü â âîëíî-
âîäå âñå ðàñïðîñòðàíÿþùèåñÿ âîëíû è îäíó
çàòóõàþùóþ.

×èñëåííî èññëåäîâàíî ïîâåäåíèå ÷àñòîò
ñâÿçè îñíîâíûõ òèïîâ êîëåáàíèÿ H110 îäèíî÷-
íûõ ðàçâåòâëåíèé  â çàâèñèìîñòè îò âåëè÷è-
íû çàïðåäåëüíîãî ó÷àñòêà âîëíîâîäà d, âû-
ïîëíÿþùåãî ðîëü ýëåìåíòà ñâÿçè.

Îòìåòèì, ÷òî âåðõíÿÿ âåòâü ãðàôèêà ñîîò-
âåòñòâóåò êîëåáàíèþ H110 äâîéíîãî ðàçâåò-
âëåíèÿ ïðè a = b ñî ñòðóêòóðîé ýëåêò-
ðè÷åñêîãî ïîëÿ ïîêàçàííîé íà ðèñ. 2, íèæ-
íÿÿ âåòâü – êîëåáàíèåì H210

Ïî ìåðå óìåíüøåíèÿ ñâÿçè  (óâåëè÷åíèÿ
d/a) îáå ÷àñòîòû ñâÿçè ñòðåìÿòñÿ ê ñîáñò-
âåííîé ÷àñòîòå îäèíî÷íîãî ðàçâåòâëåíèÿ.
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CALCULATION OF OWN FREQUENCIES
CONNECTED CROSSWISE WAVEGUIDE

BRANCHINGS
M.I. Pyatak

In the given work the task of intrinsic electromagnetic
oscillations of N npo-types in two connected n-planar
cross-shaped waveguide couplers is solved in strict
formulation. Some numerical data for frequencies of
ramification coupling depending on their geometric
parameters are obtained.
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