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PE®EPAT

JuninomHuas paboTa COJIEPHKUT:

50 cTpanun, 45 wintoctpanuu, 8 Tadauil, 20 UCTIOIb30BaHHBIX HICTOUHUKOB.

KitoueBble  cioBa:  MaT4y-aHTEHHA, HAHOCIYTHUK,  MOJIEJIMPOBAHUE,
TeparepuoBblii auana3zoH dvactor, CST Studio, npomyckHas crnocoOHOCTS,
auarpaMMa HarpaBJIE€HHOCTH.

[{enbro 1aHHOM TUIIJIOMHOM paboOThI SIBISIETCSI MOACIUPOBAHUE KBAJPATHOM,
H-oOpa3noii u E-00pa3Hoil marty-aHTEHH B TepareproBOM JIUaNa3OHE YacToT,
ucnounb3ys nporpammy CST Studio.

JluruioMHast paboTa COCTOUT U3 BBEICHHUS, IBYX IJIaB, 3aKJIIOUYEHUS, CIIUCKA
HCIIOJIb30BAHHOM JUTeparypbl. B 1epBoil raBe ONMCaHbl CTPyKTypa MaTy-
AHTEHHBbl W ONpENEICHUE €€ pa3MepoB. PacCMOTpEeHbl OCHOBHBIE NapameTpbl
JaHHOM AaHTEeHHbl, TaKWe KaKk JuarpaMMa HampaBJIEHHOCTH, YCUJICHUE,
3¢ ()EKTUBHOCTh AHTEHHBI, MPOMYCKHAas CHOCOOHOCTH M JApyrue. OmnucaHbl
CHoCcOOBl MUTAHUS MaT4Y-aHTEHHBI M TPUMEPbl NMpUMeHeHus. V3ydyeHo 3HaueHue
TeparepuoBOro Auarna3zoHa 4acToT sl OecripoBOJHOM cBA3u. Bropas rimaBa Obuia
MOCBSALIEHA MOJICTMPOBAHMIO MATY-aHTEHH C  PAa3IMYHBIMU  BapUaHTaMHu
3a3€MJICHHOM TMOJUIOKKH B TEpareploBOM JIMANa30HE 4YacTOT, HCIOIb3Yys
nporpammy CST Studio. Paccunmtanbl ¥ MOCTpOEHBI MaT4Y-aHTEHHBI Pa3IUYHOMN
dbopmbl:  kBanmpatHas, H-oOpasnas u F-oOpasnas. CpaBHEHbl OCHOBHBIC
napameTpbl:  MPOIyCKHas  CHOCOOHOCTb,  JUMarpaMma  HalpaBJICHHOCTH,
KO3 (PUIMEHT CTOsiueld BOJIHBI MO HANPSDKEHUIO, JUIsl JaHHBIX BAPUAHTOB IATY-
AHTECHH.

[To utory pa®oThl OBUIM CMOJAETUPOBAHBI MU CPaBHEHbI 3 BapHUaHTa MaTy-
aHTEHH B TepareploBOM JWalla30HE 4YacToT: KBaaparHas, H-oOpasnas u F-
oOpazHasi.

PabGora aeMoOHCTpUpyeT BO3MOXXKHOCTh HCHOJB30BAHMS B HAHOCITyTHUKAX
MaT4Y-aHTEeHH ¢ paboyeil 4acTOTOM B TeparepiioBOM JUana3oHe 4acToT.



PODEPAT

JIpinniomMHas mpatia 3Msrdae:

50 craponak, 45 umroctpartlibli, 8 Tabsii, 20 BEIKAPBICTAHBIX KPBIHIIIL.

KitouaBbisi  CNOBBI:  MaT4y-aHTIHA, HAHACMAJAPOXKHIK, MaJdJIsBaHHE,
Taparepuansl apisina3on yactor, CST Studio, npamyckHas 370J1bHACIIb, JbISTpaMa
HaKipaBaHaCIIi.

Mbrait naa3zeHail AbIIUIOMHAN Tpalibl 3'syisenia MaadisiBaHHe KBaJlpaTHaH,
H-BoOpa3nait 1 E-BoOpasHaii marty-aHT?H y TIpareplaBbiM AbIANA30HE YacToOT,
BbIKapbicTOYBatoubl nparpamy CST Studio.

JlpinyioMHasi mpamna ckjafaela 3 yBSI3€HHS, IBYX 4acTak, 3aKJIIOUdHHA,
CHICYy BBIKApbICTaHAM JiTaparyphl. Y HEpIIbIM pa3j3elie amicaHbl CTPYKTypa narty-
aHTHHBI 1 BEI3HAUOHHE € namepay. Pasriemnxanbl aCHOYHBIS TapaMeTphbl 1a/13eHail
aHTAHBI, TaKid K JblsTpaMa CKipaBaHACIl, y3MallHEHHE, 3(EKThIYHACIh AHTIHBI,
IpamycKHas 3/10JbHACIIb 1 IHIIBISA. ATMICaHbI CIIOca0bl XapuaBaHHs MaT4Y-aHTIHBI 1
NPBIKJIAJBl TPBIMSHEHHS. BhIBydyaHa 3Hau’HHE THparepiiaBara AbIAMa30HY 4acTOT
st OecripaBaiHo# cyBsizi. Jpyras yactka Oblia IpbICBeYaHA MaJJIsIBAHHI MMaTy-
aHTAH 3 PO3HBIMI BapbITHTaM1 3a3eMJICHall MaAKIaAKl ¥ TepareplioBOM JbIsANa30He
4acToT, BhIKapbicTatoubl nparpamy CST Studio. Paznivanel 1 maOynaBaHbl maty-
aHTAHBI po3Hail Gopmbl: kBagpaTHas, H-BoOpasnas 1 F-BoOpasznas. IlapaynaHbl
aCHOYHBIS TapaMeTpbl: TMpamycKHas 3J0JbHAcIh, JAblArpamMa CKipaBaHACII],
Kad(ilbICHT cTasyIail XBaJli 1a Harpy3e, AJs JaJA3€HbIX BapbISHTAY MaTy-aHTAH.

[1a BbIHIKY Tpailbl ObUII 3MaAdJIsiBaHbISA 1 MapayHaHbIs 3 BapbISHTHI MaTy-
aHTPH Yy TeparepluoBOM JbIsMa30HE YacTOT: KBajparHas, H-BoOpasnas 1 F-
BOOpa3Hasl.

[Ipamla gPMaHCTpye MardbiMacilb BBIKApBICTAHHS Y HaHAcHaJapoXHIKax
naT4Y-aHTAIH 3 MpaloyHail yacTaTo! y TeparepiioBOM JbIsIa30He 4acToT.



ABSTRACT

The thesis contains:

50 pages, 45 illustrations, 8 tables, 20 references.

Keywords: patch antenna, nanosatellite, simulation, terahertz frequency
range, CST Studio, bandwidth, radiation pattern.

The aim of this thesis is to model square, H-shaped and E-shaped patch
antennas in the terahertz frequency range using the CST Studio program.

The thesis consists of an introduction, two chapters, a conclusion, a list of
references. The first chapter describes the structure of the patch antenna and the
definition of its dimensions. The main parameters of this antenna, such as the
radiation pattern, gain, antenna efficiency, bandwidth, and others, are considered.
The methods of powering the patch antenna and application examples are
described. The significance of the terahertz frequency range for wireless
communication has been studied. The second chapter was devoted to modeling
patch antennas with various grounded substrate options in the terahertz frequency
range using the CST Studio program. Patch antennas of various shapes have been
calculated and built: square, H-shaped and F-shaped. The main parameters are
compared: bandwidth, radiation pattern, voltage standing wave ratio, for these
variants of patch antennas.

As a result of the work, 3 variants of patch antennas in the terahertz
frequency range were modeled and compared: square, H-shaped and F-shaped.

The work demonstrates the possibility of using patch antennas with an
operating frequency in the terahertz frequency range in nanosatellites.



