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PACYET 2JIEKTPOAUHAMUNYECKUX XAPAKTEPUCTUK
®OTOHHO-KPUCTAIVIMYECKOI'O PESOHATOPA

A. U. beneoux
CaparoBckuii rocynapcTBeHHbIN yHuBepcuteT uM. H.I'. UepHbimeBckoro

[IpencraBnensr pe3yJIbTaThl 3JIEKTPOJUHAMUYECKOTO MOJICIIUPOBAHUS
(hOTOHHO-KPUCTAIIIMYECKOTO pe30HaTOpa Uil JHOJHOTO TeHepaTopa ¢ aBTOOMHUCCHOHHBIM
KaToOJOM MpH TMOMOIIM COBPEMEHHBIX NPOrpaMMHBIX MakeToB pacueta CBY-cTpykTyp.
Pe3onaTop oOpa3zoBaH yJalieHHEM ICHTPAIBHOTO JJIEMEHTa B MEPUOIUYCCKON JTBYMEPHOM
(OTOHHO-KPUCTAIIIMYECKON  pelieTke U3 JUAJIEKTPUYECKHX CTepKeHbKOB. CHapyxu
(OTOHHO-KPUCTAITMYECKAS CTPYKTypa OKPYKEHa METALIMYESCKHM JKPAaHOM, Ha TOPIIEBBIX
CTEeHKaX KOTOpPOro B IIeHTpe naedeKkTa paclolokKeHbl KaTod ¢ aHOA. Pe3ynbraTsl
MOJICIMPOBAHUS TTOKA3aJIM, YTO TOOPOTHOCTh PE30HATOPA, B IEPBYIO OUEPEb, ONIPEACIIICTCS
OMUYECKUMH ITOTEPSMU B aHOJHOM M KaTOJHOM IUIACTMHAX METAJUIMYECKOro skpana. [Iyrem
BapHallMi KOHCTPYKUMU BbIBoja BU-3HEprum MOXKHO MEHSATh HArpy>KE€HHYIO JOOPOTHOCTh
pe3oHaTopa B MIMPOKUX MpeJenax, YTo MO3BOJISET ONTUMHU3UPOBATh BHIXOAHYIO MOIIIHOCTh U
KII[ renepatopa.

Kniouesvie cnosa: BakyyMHasi MUKpPO3JIEKTPOHHUKA, (POTOHHO-KPUCTAIUIMYECKUN PE30HATOD,
JTMOJHBIN TeHepaTop, Harpy>KeHHasi J0OPOTHOCTb.

NUMERICAL CALCULATION OF THE ELECTRODYNAMIC
CHARACTERISTICS OF THE DIODE OSCILLATOR WITH PHOTONIC
CRYSTAL RESONATOR
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Design of a diode oscillator with a field-emission cathode placed in a photonic crystal (PC)
resonator is described. Results of numerical calculation of basic electrodynamic parameters
of the PC resonator are presented. The 3D electrodynamic simulation by using the modern
software package HFSS shows that varying the design of the energy output allows control of
the loaded Q-factor in a wide range. Selection of the optimal value of the loaded Q-factor
provides rather high output power and efficiency for reasonable values of the field-emission
cathode current density.



Keywords: Vacuum microelectronics, photonic crystal resonator, diode oscillator, loaded
Q-factor.



