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Hero, npexncrasieHa (gpyuxkuued (2) cyluecTBEHHO OT-
AMHACTCA OT TOH, KOTOPAs [IOMCLUCHA B H3BECTHYIO
thopmyny Hetotona (1). Ecnu »Ta BceMupHo u3BecTHas
thopMyiia NOAGHPAIACE HA OCHOBE DKCIEPUMEHTOB, TO
Hamra (pyHKIIHS, BHaYase, papaboTaHa Ha OCHOBE (H-
3UUECKOH MOJeNH, B KOTOPOH TMOKa3aHo pacipeerne-
HHS KONMHYECTBA CHIIOBBIX JIMHHUHA N0 B OPOCTpaH-
CIBE, W, 3ATEM YiKE, ONPEICICHO e¢ OTOOpMKEeHHEe BO
MHOMKECTRe MaTeMmarudeckux Gyuxumid. Taxaa ab-
CTpAaKTHagd MaTeMaTHyeckas Mojeiab Oonee npucno-
cobneHa K afcKBATHOMY OTOOpaMCHWIO TTPHPOAHOTO
SBIICHUS TPaBHTallMH ©¢ CHIIOBBIX B3aHMOJICHCTBHI,
Hexenn mojaens K. Helorona, kK KOTOpoi (pu3Kka npu-
YUUTIA 4eJOBEUECTBO, CUUTAS ¢ HeIIOrPeLIHMOH.

7. BoiROABI

Hrak, B paboTe, Ha OCHOBE HOBOH MOIEIM BAKY-
yMa, TPETOCTARNCHET PCIYIBTATEI HCCITCOBAHHS SRITC-
HHC TPaBHUTANUHHA, B KOTOPHIX TTOKAa3aHAa TECHAs CBA3L
CHJL NPHTAKCHNSA TeJ1 U HX KHHETHKA. DTO NO3BOJMI0
0OBACHUTL B3aHMOACHCTBHE MATCPHAIBHBIX 00BCK-
TOB, IPUBOJMMbIX K HX BPALICHUIO B OJIHOM JIOCKOCTH
H4 BCEX IPOCTPAHCTBEHHLIX YPOBHAX CYLIECTBOBAHUSA
MAaTCPHA B KOCMOCE, HAa 3¢MIe, HA MUKPO, HAHO i Go-
Jee U3MENbYEHHBIX €€ CyLIecTBOBaHuH. Packprita
CYLHOCTS MHEpLHU Maccsl Tena. [lpeanoxena mare-
MaTHuecKas (YIKLUHI pacnpeieneis Hanpsameno-
CTH NKOOro Mo B MPOCTPAHCTBE €€ CYIIECTBOBAHN,
BKIIIOYAs U [PABHTALMOHHOE MOJE, KOTOopas Oonee
a/lckBaTHO TIpHpoAc oToOpakacT CWIOBOC SBICHHC
rpaBuTauuy, Hexkenu uspecruas dopmyna . Heio-
rToua. [lokasano, 4T0 BeeMUpPHBLH 3AKOH IPAaBATALMN
MMEET TAKOE K€ OTHOLIECHNE K MOHATUHIO «BCEMHUPHBIN»
KAK ¥ 3aKOHbI B3aUMOICHCTBUS B JJEKTPUYECKOM H
MAarHuTHOM nojax. Mexons us 3toro, B Ha3sBauuu CTa-
TBH HCTIONBE3YCTCS CITOBO KOPPCKIHMA B KARBIUKAX —
BE/lb HEYero KOPPeKTUPOBATh, d CIEAYET IOCTABUTh HA
CBOE MECTO, CPEIU aHANOIHYHbIX (PH3MUECKUX O0BLEK-
TOB, NOHATHE TpaBuTaloHHOe noae. Hactosmei pa-
D0TOH nepeyepKrHyTa Uaes CUi anbHOaeiHCTRIA. AHa-
N3, OpeaaoKeHHOH QYHKIUY pacnpeaenetus Hanps-
JKEHHOCTH TIONA B TIPOCTPAHCTBE €ro JICHCTRHA,

NOKa3aHo, YTO A1 J11000ro (usnyeckoro none (3jex-
TPHUYECKOID, MACHUTHOIG U IPABUTALMOHHOIO) MMe-
0TCH YHACTKH €€ CYIIECTBOBRAHMA, B KOTOPhIX CHIbI
BO3JeHCTBUS MOTYT ObITh OTHECEHDL K CHIILHBIM U CJ1a-
obmv. MaRIMI cioBaMu, HacToATas paboTa oOHymACT
WACI0 M3BECTHBIX YETHIPEX (yHAaMCHTANBHBIX B3aH-
MOJEHCTBUIL: rPAaBUTALMOHHOIO, MIEKTPOMATHUTHOIO,
cuibHOrO M cnaboro. Hoeble 3HauuA 0 GH3MIECKOM
MOJE U ero CUIOBBIX JIMHUAX, CBA3L PABMTALIMN U KH-
HETUKH TeJl, NPeJOCTAB/IIOT BOSMOKHOCTH 01 2h-
(hCKTHBHOT KOPPCKTIHY TIOHWMAHHS TTHPOKOTO CITCK-
Tpa CBOWCTB BEIIECTBA W ABIATOTCS OTIPABHBIM CTap-
TOM JUIS [EPecMOTpa Haluux [peacTaBieHuili o
OKpyxatolei cpene.
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B craTee MPUBOANTCA KOHCTPYKINA NBOIHOTO BOITHOBOTHOTO TpOﬁHHKa. Onvicansl 0 CMOJCITHPOBAHBL OC-

HOBHBIC CBOICTRA TAHHOH KOHCTPYKIINH,
ABSTRACT

The construction of a double waveguide tee is given in the article. The main properties of this construction

are described and simulated.

KinoyeBble ciloBa: BOAHOBOA, T-MOCT, DJeKTpUUecKoe none, MaruutHoe none, CST Microwave Studio.
Keywords: waveguide, magic tee, electric field, magnetic field, CST Microwave Studio.

BoanoBoausiii T-MoCT — 3T0 YCTpOHCTBO, 00paszo-
BAHHOE COYJICHEHHEM TPeX OTPE3KOB JIHHUY NepetayH.
BonnoBojubie TPORHUKY HAXOAT LIMPOKOE IIPUMEHE-
uue B CBY texuuxe [1...3]. Ouu ucnons3yioresa aui
JICIICHHS BXOJHOTQ CHTHAJNA Ha 2 YacTW, KOTOPEIC TIe-
PEMAKITCS IO OTACTBEHEIM THHHAM TICPCIAUH, TAGO T
CYMMHPOBAHUA U [E€pelaqyy CUTHAIA, CO31aBAEMOro 0T
pasiblX HCTOYHUKOB N0 0A10H nuuuu |1, ¢. 425].

T-o0pasubie TpoiHUKN ObIBAIOT ABYX BUIOR: E H
H. Bua BonunoBojia 3aBUCHMT OT €ro pacnofOKeHHs:
ecsi T-MOCT HAXOANTCH B IIIOCKOCTH BekTOpa E, TO OH
ABNACTCS E-TUTOCKOCTHERIM, €CITH B TUIOCKOCTH BEKTOpa
H — H-mnockoctubiM [1, ¢. 426].

Heoinoii somnopoanpiii T-MoCT npeacTaBiser
codoii coegunenune E- u H-poanosogon. Jdauuoe
YCTPOHCTBO HAXOAUT LIMPOKOE [IPAKTHYECKOE [IPHME-
uenue B CBY npubopax, nanpumep, B cucTeMax cTa-
Oumzauun wactotel Tenepatopos CBY, perymmpye-
MEX TpaHcopMaTOpax MOJTHEIX COTIPOTHRICHWH, Oa-
JAUCHULIX  CMECHTENAX, @ TaKKE B  KAuyecTde
obnyuateneil nnasa neneuraudd odwexrta [2, ¢ 176].

Cxemaruueckoe uzodpaxenue T-odpasHoro coepume-
HMA BONHOBOJAOB NpeICTaBIeHO Ha pucyHke 1, a [4,
ctp. 128], ero BHewrHAMIT BH — Ha pucyHKe 1, 6 [5].

Pucynox 1 — Heotinod €0aHo800HbIE MPOTHUK
(a — cxemamuueckoe uzobpascenue, O — HeUHUI 61O YCMPOTicmea)

IMTpenMymecTEOM JBOWHOTO BONHOBOAHOTO T-MO-
CTa ABNAETCA cOXpaHeHue Beex ocobeHHocTel pacnpo-
cTpaHeHus curHanoe B E- w H-BonnoBonax, sBIsRO-
TIIXCST COCTARHEBIMH YACTSMH TBOHHOTO BOTHOBOIHOTO
TPOHHKMKA, & TAKAKE [OABICHNSA PIA HOBbIX.

ABTOpaMH BHITIONIHECHO WCCICAOBAHNEC CBOHCTB
nsoiiHoro sonnosogHoro T-mocta B CST Microwave
Studio 2016. Moaenmpoeadre TPON3BOTHIIOCE B Ua-
cToTHOM Jstramazone 3,4 — 4,0 [T [6, ¢. 150].
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[Ipennonaraercsa, yTo B BOJAHOBOAS PaclIpoCTpa-
HSIETCS TONRKO OCHOBHas RoiHa THHa Hjp. CormacHo
MEeTOIHKe, H3TOKeHHOH B [7, ¢. 382], ObLIM BLRIOpAHEI
1‘60&16'1’]3}1‘-18'31(.[’13 pas.\iepm I.l]J}:lMUyl‘OJlbll.blK BOJIHOBO-
TTOB, U3 KOTOPBIX COCTOWT ABOHHOHM BOTHOBOIHBIH T-

P

mocT. ['eoMerpuueckue pasMepsl  MOICIHPYSMOrO
YCTpOHCTRa TPE/ICTARIESHEl Ha PUCYHEE 2.

g nposeaens ananusa OBUIH 3aJaHbl 4 BOJIHO-
BOJULIX [1OpTa (CM. pHcyHOK 1, a).

Pucynok 2 — Neomempuueckue pazmepsl 080UHO20 60IHOBOOHOZ0
MPOUHUKA

Kak OBl CKa3aHO BHIIIE JBOWHOH BOJTHOBOIHBIH
T-moct coderaer B cebe ocobeHHOCTH pacnpocTpaHe-
HMS CUTHATOB COCTABHBIX HACTEH, HO OPH HX COUETA-
HHUH TAKXKC MOABITAOTCH HOBBIC,

CpolicTBa, xapaktepusle ana H-poanosoaa, cne-
ayrowwe |2, ¢. 174]:

a

2. Eciv 3aasath ABa cMH(A3HEIX HCTOWHITKA CHT-
HaTa ¢ OJMHAKOBBIMH aMIUTHTYAaMH1 B OOKOBBIX 1Op-
Tax, TO BOMHA Oy/eT mocTynats B H-nimewo,

1. Ecnu 3a1aBaTe UCTOYHHK CHrHaIA B nopre H-
nneda, To B 00KOBbIE NOPTHI OyAYT NOCTYNaTh cuHdas-
Hbl¢ BOJAHBL C  OJUHAKOBBIMU  AMIUIMTYIAMMU.
PacnipesiencHue 3MEKTPHYCCKOTO H MarHWTHOTO TTONS
NPEeACTARIEHO HA PUCYHKE 3.

0
Pucynor 3 — Pacnpedeaetiue nodell (a — daaekmpuyeckoe, 6 — maznumioe)

Pactipenenenne 3MeKTPHIECKOTO W MarHWUTHOTO
MOJIA NPEACTABICHO HA PUCYHKE 4.
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a 0
Pucynor 4 — Pacnpedenenue noaetl (a — aaekmpuyeckoe, 0 — Mazuumuoe)

CrolicTsa, XapakTepHele aAns E-sonmnosona [2, c. PacrpenenenHe aNeKTPHYECKOTO H MarHHUTHOTO
175]: 10J18 NPEACTABISHO HA PHCYHKE 3.
1. Ecnu 3anapath MCTOYHUK cHrHanma B nopte EB-
Tieva, TO B OOKOBEIC TIOPTEI OYAYT TIOCTYTATE MPOTH-
BO(asHbIE BONHLL ¢ OJMHAKOBLIME AMILIMTY1AMU.
¥im
2149

a 0

Pucynor 5 — Pacnpedeienue noaeit (a — daekmputeckoe, 6 — maznumioe)

2. Ecn 341aBaTh JBa npDTHBOq}af}HBIX HCTOYHHWEA PaCﬂpeI{eJ‘leHHe MIEKTPHYUECKOTO W MATHHTHOTO

CHrMHaIa ¢ OJHHAKOBBIMH AMIUIHTYIAMH B DOKOBBIX noJia NpcacTaBiICHO HA PHCYHKC 6.

TopTax, To BonHa OyaeT noctynarte B E-nnewo.

v/m
2315
2108
1594
1684
1473

210

a 0

Pucynox 6 — Pacnpedeaeiiue nogell (@ — saexmpuyeckoe, 6 —maznumioe)

CRolicTBa, XapaKTepHEIE I JBOWHOTO BOJHO- PacnipesienieHue 2IEKTPUYECKOTO W MATHHTHOTQ
BOJHOTO TPOWHUKA TakoBssl [2, ¢, 175]: TIONA TIPEJICTABIICHO HA PHCYHKE 7.

1. Ecrin 3a1aBath cHH(A3HBIC HCTOYHHKY CHTHATIA
C OQMHAKOBbIMY ammmrysamu B E- n H-nuedax, 1o
BOIIHA OYZCT MOCTYNATh B BOKOBOI MopT 3.
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Pucynor 7 — Pacnpedeienue noiell (a — daexmpuueckoe, & — mazHumnoe)

2. Ecmw 3amaBaTk NpOTHRO(A3HEIE HWCTOUYHWKH Pacripefienenne 2MEKTPHUECKOTO W MArHUTHOTO
CHTHAJTA ¢ OMMHAKOBREIMH aMIUTHTY1aMu B E- 1 H-ime-  mosg mpejcrasieHo Ha pHCYHKe 8.
vax, To BOJHA OyAeT nocTynaTe B D0K0BOI mopT 2.

—

a 0
Pucynox 8 — Pacnpedenenue norett (a — srexmpuyecioe, 6 — mazuummnoe)

Kax BuaHo u3 pesynstatoB Mofaenupoanus, npu  Jleratkosa / W.B. Jlebenes. — M., «Bbicui. uixomna»,
3aJaHUH HCTOUYHWKOB CATHANOB B OokoBeIX mmeuax H- 1970, — 440 c.
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