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®OPMUPOBAHUE BOJIHBI C KPYTOBOMU MOJSAPU3ALINEN
HAKJIOHHBIM UMITEJJAHCHBIM BUBPATOPOM,
PACITOJIOKEHHBIM HAJI ITPIMOYTOJIBHBIM DKPAHOM

PACS number: 07.57.-c

IIpeameT u uenb paboTsl: Onpedensiiomces yCeiosus GopMuposanis 80IHbl ¢ KpYy208ol ROAApU3AyUel U MAKCUMATbHO 00C-
MUNCUMOU AMNAUMYOOU HANPANCEHHOCMU NOJIA 8 3A0AHHBIX HANPABIEHUSX 8 2IABHbIX NIOCKOCMAX HAOAI00eHUsl 8 OaNbHell
30He, U3NYUAeMOll HAKIOHHBIM UMNEOAHCHbIM 8UOPAMOPOM, PACTIOTONCEHHBIM HAO NPAMOY20TbHBIM UOCAbHO NPOBOOAUUM
IKPAHOM.

MeTobl 1 METOAONIOTHSL: /15l pelieHlss mpexmepHOll eKMOPHOT 3a0ayu OU@GPaxyuu nois NPOU3E0IbHO OPUEHIMUPOBAHHO20
MOHKO20 UMNEOAHCHO20 BUOPAMOPA HA UOEANbHO NPOBOOSUEM NPAMOY20IbHOM IKPAHE NPUMEHAEMC MEMOO PABHOMEPHOU
2e0MempuyecKol meopuu OUGPaKyuu ¢ UCHOALIOBAHUEM ACUMNIMOMUYECKUX GbIPANCEHUTL 0TI DNEKMPUYECKO20 MOKA 20PU30H-
ManbHO20 UMNEOanCHo20 eubpamopa c snexkmpuyeckoii onunoi 0.4 < 21/ A < 0.6.

Pesynpratel: C yuemom Ou@paxyuonnvix 3pexmos Ha KPOMKAX IKPAHA pACCHUMAHbL Yeabl HAKIOHA 6ubpamopa, npu
KOMOPbLX U3TYUAEMCs B0IHA C PAGHBIMU AMIIUMYOAMU OPMOSOHANbHBIX KOMNOHEHM 8eKMOPA HANPANCEHHOCTNU DNeKMpPU-
YecKo20 NoJsl, a MAaKdce COOMBEMCMBYIOWUe UM KOIP@uyueHmol IITURMULHOCIIU U HOPMUPOBAHHbLE KEAOPAMbL MOOYIISL
6EKMOPA HANPANCCHHOCMU DNIEKMPULECKO20 NOJIA 80THbI KAK QYHKYUU Yela HAOIIOOEHUs U PACCMOAHUSL MeAHCOY 8UOPAMOPOM
U IKPAHOM.

3aknrouenue: Paspabomana memoouka onpedeneHusi yena HAKIOHA UMNEOAHCHO20 8Uubpamopa ¢ y4emom Ou@dpaKyuoHHbIxX
aphexmos Ha KPOMKAX IKPAHA KOHEUHBIX PAZMEPOS, NPU KOMOPOM U3TYHAemCsl 80IHA ¢ Kpy2ogol noaapusayueil. Iloxazamo,
umo nymem 6b100pa COOMBEMCMBYIOWUX Y2Nd HAKIOHA U YOANeHUS UMNEOAHCHO20 Pe3OHANCHO20 UOPAMOPA OMHOCUMENbHO
IKPAHA MOJicem OblNb PEanu306aHO KPY2ONONapU3068aHHOE ULYUEHUE C NPEOETbHO OOCHUNICUMOU UHMEHCUBHOCIBIO 6 3A0AHHOM
HanpagneHuu 6 0OHO U3 21AGHLIX NIOCKOCHel HAOII00eHUs.

Knouegvie cosa: npsMOYTOJIbHBIN 9KpaH, HOBEPXHOCTHBIN HMIIEJAHC, PE30HAHCHBIN BUOPATOp, BOJIHA, KPYTOBasi OIS pU3aLys,

KOB(i)(I)I/IL[I/ICHT SJUIMIITUIHOCTH, aMIUTUTYAa OJIA

1. BBenenune

IIpumeneHue 1oeil BOJIHBI C Bpalllatolencst Kpyro-
BOM WJIM 3JUIMNTUYECKON MONSPU3ALMEN MPEACTaB-
nsieT OONBIION TPaKTHYECKH WHTEpeC ISl YBEH-
YeHHsI JabHOCTH OOHApyKEHUS IeJiel B Paauoso-
Kaluu, o0ecTieueHns HaJie)KHOCTH ITpreMa U Tiepeia-
YU CUTHAJOB paJHOTENICYNPABICHUS JIETAIOLIUMU
o0bekTamMu, oOecrieueHusl dIEKTPOMArHuTHON Co-
BMECTUMOCTH PaJHO3NIEKTPOHHBIX cucTeM. [lnupokoe
HCIIOJIb30BaHME BOJIH C KPYTOBOM NOJISpU3aLEl BbI-
3bIBAET UHTEPEC K METOJIaM UX CO3JaHMsI Ha MPOTA-
KEHUH OoJiee MoTyBeKa.

M3BecTHO, 4YTO BOJIHBI C Bpallalolieiics moysipu-
3anuel MOryT OBITh CO3JaHBI C TIOMOIIBI0 HAKIIOH-
HOTO JJMHEHHOTO BUOpaTopa, Bo30y>KAAIOIEro yro-
KOBBIH pedrexrop. MccenoBanusM B 310 obnacTu
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MTOCBSIIEHB! paboTHl [1, 2], B KOTOPBHIX ompees-
JIUCH YCIIOBHUS CO3/IaHUS YTOJIKOBOW aHTEHHEI C KPY-
TOTIOJIAPU30BAHHBIM U3IYYEHHEM B TPHUOIIKEHUN
OCCKOHEUHBIX pa3MepoB rpaHell pediaexropa MeTo-
JIOM 3epKabHBIX n300pakenuit. B [3] mist yromko-
BOHM aHTeHHBI U B [4] IS TUIOCKOTO 3KpaHa (yroi
pacTBopa yroiika paBeH T) KOHEYHBIX Pa3MepoB,
BO30YK/1a€MbIX HaKIIOHHBIM ITOJTyBOJIHOBEIM BUOpa-
TOPOM U IUTIoNieM [ epiia COOTBETCTBEHHO, HA OCHO-
B€ MOJIYYCHHBIX METOIOM PaBHOMEPHOH T€OMETPH-
yeckoit Teopun gudpaxiuu (P1TL) BeipaskeHwiA 11t
KOMITOHEHT BEKTOpa HANPSKEHHOCTH JJIEKTpHUIEC-
KOTO TIOJISI, OTIPENEIISUTACH YCIOBHS (POPMHUPOBAHUS
KpYyTOMNOJISPU30BaHHOTO U3TYUYEHHS C MAKCUMAIBHO
BO3MOXHBIM KO3(D(PHUITUEHTOM HAIpaBIEHHOTO Jcii-
ctBus. Bepudukarms paccantanasix MeTomgom PIT]
aMIUTMTYIHBIX AuarpaMM HarpasineHaoctH (JJH) op-
TOTOHABHBIX KOMIIOHEHT IT0JIsI OBIJIa BHITIOJHEHA ITy-
TeM ux cpaBHeHus ¢ JIH, mony4eHHbIMU B pe3yJbTa-
T€ YUCIIEHHOTO PeIIeHHs MHTETPaTbHBIX ypaBHEHUI
[5—7] u mpoBeeHHBIX SKCIIEPUMEHTORB [8§, 9].
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CoBnazieare quarpamm ¢ rpaduueckoil TOUHOC-
THIO TIOATBEPANIIO HA/IEKHOCTh PACYETOB METOAOM
PI'TH ammnutynaeix JJH B ciiydae BO30yKaeHHS
MIPSIMOYTOJIHOTO SKpaHa TOPH30HTAIBHBIM BHOpaTo-
pOM, HauMHas C pa3MepOB dKpaHa MOpsSAKa JITUHBI
BOJIHBI TIPH yAaJieHUH BUOpaTopa OT KpaHa He 00-
nee 0.3\. B ciyuae BO30yxIeHHsI dKpaHa BepTH-
KaJbHBIM BHOpaTtopoM JIH coBmanarot ¢ rpaduuec-
KO TOYHOCTHIO TIPH pa3Mepe dKpaHa He MEHEe TPex
JaiuH BojiH [10].

DONeKTpOANHAMHYECKUE XapaKTePUCTUKH BHO-
paTOpPOB C MOCTOSHHBIM H NMEPEMEHHBIM O HX
IJWHE pacupeleieHHBIM HMIeIaHcoM (MMIe-
JAaHCHBIE BUOPATOPHI), PACIOI0KEHHBIX KaK B HEO-
TPaHWMYECHHON MaTepuaIbHOU cpefie, Tak U HaJl Oec-
KOHEYHOU HJeajbHO MPOBOJSIIEH MII0CKOCTHIO,
nccinegoBanuck B [11, 12]. beuto moka3zano, 4To
BUOPATOp ¢ QPUKCHPOBAHHBIMH I'€OMETPUUYECKHUMHU
pasmepamu 0.4 <2//L<0.6 MoxeT OBITH HACT-
POEH B pe30HAHC C TIOMOIIBIO PacIpeAeIeHHOTO T10-
BEPXHOCTHOTI'0 UMIIefaHca UHAYKTUBHOTO UJIU €M-
KOCTHOTO THTIA.

B [13, 14] paccmaTpuBanach 3amada, B KOTOpOH
PE30HAaHCHBIN IMIIEAHCHBIN BUOPATOp HCIOJIB30BAI-
csl B KauecTBe oOiydarens MIOCKOTO dKpaHa KO-
HEYHBIX pa3mepoB. [IpoBeneHHOE cpaBHEHHE HOP-
MHPOBaHHBIX KBaJpPaTOB MOAYJEH HANpsKEHHOCTH
3IIEKTPUYECKOTO TOJISl UMIIEJaHCHBIX BUOPATOPOB ¢
KBaJlpaTaMy MOAYJIEH HalPsHKEHHOCTH AIEKTpHUec-
KOTO TIOJISI MI€aJIbHO MPOBOASIINX BUOPATOPOB TO
JKe JUTHHBI TT0Ka3alio, YTO B Cllydae BO30YKISHUS
9KpaHa PE30HAHCHBIM HMIIEAaHCHBIM BHOPAaTOpOM
¢ JuMHOM meda [ > 0.23\ mpu yianeHuu Bubparopa
OT 3KpaHa Ha YETBEPTh JUIMHBI BOJIHBI MHTEHCHB-
HOCTh W3JIy4YEeHUs B JajbHEl 30HE yBEIMYUBAETCS
(cm. puc. 7 B [13] u puc. 3 B [14]).

Takum oOpazoM, 3agaya onpenesieHus yIJIoB Ha-
KIJIOHA MMIIeJIAaHCHOTO BUOpaTopa ¢ yuerom audpak-
IHOHHBIX 3P PEKTOB Ha KPOMKAX dKpaHa KOHEIHBIX
pa3MepoB, P KOTOPBIX (GOpPMUpPYETCst BOJTHA C KPY-
rOBOM MOJISIpU3ALMEN U MAKCUMAIIBHO JJOCTUKUMOU
AMIUTATYION HANPSKSHHOCTH TOJIS B 33JJAHHOM Ha-
MIPaBJICHUH, SBISETCS aKTyaJIbHOM M BaXKHOU IS
MIPAaKTUKH.

2. ITocTanoBKa 321244 ¥ OCHOBHbIE
COOTHOIICHUSA

PaccMoTpuM H31y4aromylo CUCTEMY, COCTOSIIYIO
W3 HAKJIOHHOTO UMIIETAHCHOTO BUOpaTOpa ¢ paany-
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COM 7 ¥ JUIMHOM 2/, pacnojoXeHHOT'0 Ha paccTos-
HUU h OT UA€aITHFHO MPOBOASAIIETO OECKOHEYHO TOH-
KOTO dKpaHa MPsIMOYTOIBHOHN (OPMBI C pazMepamMu
cTopoH L u W. BenemM npsMOYTOJIbHYIO CHCTEMY
koopauHat XYZ ¢ HadanmoMm B Touke (), COBHAAaI0-
et ¢ npoekuueit cepenunsl Bubparopa C(0, 0, 4)
Ha IUIOCKOCTh 3kpaHa. [Ipu 3TOM Ooch Z mepneH-
IuKyaspHa skpany. Ock HaKJIOHHOTO BHOpaTopa
OPHUEHTUPOBAHA B IUIOCKOCTU XZ MOJ yIJIOM O K
ocu Z (puc. 1). Beenem takke cepuyeckyro cuc-
TeMy KoopauHar R, 6, @ Tak, 4To yroi ¢ omnpesue-
JISIeT TUIOCKOCTh HAOIOACHUSA, MPOXOIAIIYIO0 Yepe3
OCh Z ¥l TOUKY HaOIIONeHUs B nanbHel 30He P(0, @),
¥ OTCUMTBIBAETCS OT OCH X JIO JIMHHUU TIepEeCceUeHUs
3TOM IJIOCKOCTH C IUIOCKOCTRIO Z =0. Yron 6 ot-
CUUTBHIBAETCA OT OCH Z A0 HampaBJeHUs Ha TOY-
Ky P(6, ).

Bubpartop B obmem ciydae xapakTepusyercs
pacnpeesIeHHbIM TOBEPXHOCTHBIM NMIIEAAHCOM

ZS(S)zES(S)+j)_(S(s)=2Tcrzl.(s)/ZO, (1)

rne Zy(s) — paBHOMEPHbIIl MOBEPXHOCTHBINA HM-
nenanc BuOpaTtopa, HOPMUPOBAHHBIM Ha BOJHO-
BO€ CONPOTHBJIEHHUE CBOOOAHOTO MPOCTPAaHCTBA
Z,=120m OM; s — JIOKanbHass KOOpPAWHATa, CBS-
3aHHas C OCbIO BHOpaTOpa; j — MHMMas €JUHMILIA;
z,;(s) — BHYTpPEHHUI IOTOHHBINA UMIIEIaHC BUOpaTo-
pa, Om/M. PaccmarpuBaercst cirydail TOHKOTO BHO-

\“ X((P=Oo)
K
Y(9=90°)
w
~ | 8=90°
h ©=270°

/’3 1
L

Z(6=0°)

Puc. 1. 'eomerpus 3aga4u
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paTopa, KOra BBIIOJIHSIOTCS ycnoBus r/2] <1,
r/h <1, ¢ HOCTOSIHHBIM [IOBEPXHOCTHBIM HMIIC/IaH-
COM z; = const.

Penienne “KBa3nOIHOMEPHOIO” HMHTErPANTbHO-
ro ypaBHEHUs Ui TOKa J(s) UMIENaHCHOTO BHO-
paropa B CBOOOJHOM IIPOCTPAHCTBE IIPU z; = const
Y TIPOM3BOJILHOM BO30OYXKIEHUH BHOpaTopa MONy-
yeHo B [11, 12] acuMnOTOTHYECKUM METOJIOM YC-
PEeIHEHHs C TOYHOCTBIO [0 UIEHOB HOPAAKA &
(=

21n[r/ (21)]
le| < 1).

— MaJblii mapaMmeTp 3ajJadu,

B Hacrosimieit pabore paccmaTpuBaeM cllydai
BO30YKIIEHUsI BUOpaTopa B €ro reOMEeTpUYECKOM
neaTpe C coCpeOTOUYCHHOHN 3JIEKTPOABMKYIIECH
cunoil ¢ aMmmutynon V,. Maremarudeckas Mo-
Jenb BO30OY)KIEHHS B 9TOM Ciydae IpencTaBIIsieT-
csl Kak

EOS (S) = VOS(S - 0),

rne O(s—0)=0(s) — nenpra-pynkuus [dupaka, a
BBIP@KEHHE JIJISl TOKA MMEET BU/I:

sink (I-1s)
coskl +eP" (kr,kl)’
(2a)

J($) =1, f(s) =€V (%)

k=k+j(s/r)Zs. (26)
3nech I'OF ¥ —Tok BHOpaTopa B CBOOOIHOM IIPOCTPaH-
cTBE, f(s5)= sinlg(l— |'s |) — ¢yHKUus pacnpenerne-
HUS TOKa BJIOJIL BUOpaTopa, ® — KPyroBas 4acToTa,
k =2m/A — BONHOBOE YHCIIO B BaKyyMe, k — Box-
HOBOE YHMCJIO B UMIIEIaHCHOM BHUOpartope. Bripaske-
HUe Juis QYHKIIMH COOCTBEHHOTO IOJISI BUOpaTopa
B cBOGO/IHOM TIpocTpancTee P’ (kr,kl) mpencras-
neno B [11-14].

3HaHUe pacnpeziesieHus Toka (2a) mo3BoJsieT pac-
CUMTATh BXOJIHOW MMIeaHC BuOpartopa. Mcxons u3
OTpe/eNieHUs] BXOJHOTO MMIIe/lanca BUOpaTopa
Z, =R, + jX, (u3Mepsercs B OMax), B TOUYKE IH-
tanus s =0, rae Tox J(0) HAXOomUTCS U3 pacmpene-
nenus J(s) (2a), momydaem

v, _ {60 ﬂEJ coskl +&P"™ (kr,kl) 25)

" TJ0) | ek sink/
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Jiis ropuzoHTaNEHOTO BUOpaTopa 1 (mapasiens-
HOTO OCH X, pHC. 1), yIajqeHHOro Ha pacCTOSHUE /1 OT
0ECKOHEYHOU HJIeaTbHO MPOBOISIIEH IIOCKOCTH, TIPH
TOM K€ CITOCO0E BO30YKICHYSI BRIPAKESHUS JIJIs TOKA
Y BXOJHOTO UMIIeIaHca moiay4deHsl B [11, 12] B cre-
IYIOIEM BHJIE:

J(s)=1"f(s)=—¢V, (ﬁj x

sink (1 —|s|)
X—— = A —, (3a)
cos il +&{ B (kr, &l + B [ k(h+r), 1L |}
¥, (60jk cos ki +&P™ [k(h + I’),]EZ}
"I | ek sin &l '
(36)

B pacnipeiernenye Toka (3a) BXOTUT MHOKHUTEND 1,
YUUTHIBAIOLIUN BIUSHUE MOJIS, OTPAXKEHHOTO OT Oec-

KOHEYHOTO dkpana. Pynkmus B [k(h +7), ki } om-

penenena B [11-14], P =p™ + P,

IIpu pacyere aMILTUTYI TOKA NIOF *u I® 1o dop-
mynaM (2a) u (3a) onpenensieM k 1o dopmyie (20),
rae st ZS HUCITONb3yeM BeIpaxkenue (1) mpu
R, =0.001, a npu pacyere QyHKIMIA COGCTBEHHOTO
noJsis BuOpaTopa PIFS(kr,l;l) u B [k(h+r),l€l]
nonaraem, 4to B (1) Ry =0, T. e. paccMaTpuBaeMm
BUOPATOPBI C MMOCTOSIHHBIM YUCTO PEAKTUBHBIM T10-
BEPXHOCTHBIM HMITEaHCOM X ¢ = COnst.

W3 npuBeieHHBIX BBIPOKEHUH CIEAYET, 4YTO aMIl-
JUTyda TOKa BHOpaTropa B CBOOOJHOM NpOCTpaH-
CTBE 15“' (kr,lgl) 3aBUCHUT OT JUTMHEI BHOparTopa 2/,
oTHOmeHus //r, ummenanca X (BXOAUT B BhIpa-
JKEHUEe IS l:r). AMIuaTyia Toka BHOparopa Han
OECKOHEYHBIM PKPAHOM Ifs[k(thr),lgl] 3aBUCHUT
OT 3THUX K€ MapaMeTPOB U JAOMOIHUTEIHEHO — OT y/Ia-
NeHHus BUOparopa OT dKpaHa /.

Kak nzBectHo, HanGombimas 3h(HeKTHBHOCTh TOH-
KHX JIMHEHHBIX BUOpPATOpPOB OOECTieunBaETCS MPH
pe3oHaHce, T. €. KOrJla peaKTUBHAsI 9acTh UX BXOJ-
HOTO UMIenanca paBHa Hymo. B [11, 12], ucxons u3
ycnoBust X;, =0 B BoIpaxkeHusx (2B) u (36), nomy-
YeHBI MPUOIMKEHHBIE (POPMYITBI JIIsl HAXOXKICHUS pe-
30HAHCHBIX 3HAYEHHH TTOBEPXHOCTHOTO MMIIE/IaHCa
BUOpaTOpa IUIMHOW 2/ W pamuycoMm 7 B CBOOOJTHOM
MIPOCTPAHCTBE,
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Q=2m%, @

Xk =%F—kz
r

~Si(2m) 21
Sres / 2 20 H

W Ui TOpU3OHTaimbHOrO BuOpatopa 1 (2) (puc. 1)
HaJl 0ECKOHEUHBIM HJIeaJIbHO POBOISIINM 3KPaHOM,

X =%{g—kl—[Si(Zn)—Si(m/1+(h/l)2 +n)—
Si(m/1+(h/l)2 —Tc)+2Si(n(h/Z))}2Q_'}, )

rae Si(x) — MHTerpajIbHBIN CHHYC.

Pe30oHaHCHBIE 3HAYCHHS UMIIENAHCA X 4, TOPH-
30HTAJBLHOTO BHOpATOpa C JIEKTPUYECKON IIIMHOM
0.4<2l/A<0.6 npu HUKCUPOBAHHOM PACCTOSHHUM
BHOpaTopa OT TIOCKOCTH /1 MOKHO HAWTH U ITyTeM
oTpesieNieHNs] MaKCUMyMa KBajjpaTa MO/ BEKTO-
Pa HAIPSHKEHHO CTH AJISKTPUYECKOTO MOJIS B HATIPAB-
JICHUW HOPMAJIH K KpaHy [pHU U3MEHEHU U UMITEIaH-
ca Bubparopa X g

B [13, 14] nonyuens! Bolpaxenus nnsa JH mo
KOMIIOHEHTaM 3JIEKTPUYECKOTO MOJISI UMIIETaHCHOTO
BHOpaTopa B CBOOOJHOM MPOCTPAHCTBE fe, f‘p, a
Takke BeIpakeHus s JIH uMnegancHBIX BUOpaATO-
poB 1, 2 u 3 ( mapamnenspHb! ocsiM X, ¥ U Z cOOTBeT-
CTBEHHO), yAAJICHHBIX OT OECKOHEYHOTO HAEaIbHO
MIPOBOJISAIIEro 3KpaHa Ha pacctosiaue /. (Ha puc. 1
MoKa3aHbl BUOpaTopsl 1, 2 u 3, cepeinHbI BCceX BUO-
pPaTopoB COBMAJAIOT C CEPEIUHON HAKIIOHHOTO BHO-
paropa C.) Ha ocHOBaHWUM ATHX BBIpaKCHHUH 3aIn-
IIeM B paMKaxX METOJa 3epKaJbHBIX N300parkeHHH
JH reomerpoonTtudeckoro (I'O) cyMMapHOTO OISt
MaIaolIe BOJHBI, M3JTy4YeHHOW HMIIeTaHCHBIM BHO-
paTopoM, ¥ OTpa)XKeHHOH BOJHEI OT UI€ATLHO MPOBO-
TISTIEH TIIOCKOCTH B a3UMyTalibHOM (¢ =90°, 270°)
U B MEpUANOHAIBHON (¢ = 0°) TUIOCKOCTSIX U1 BUO-
patopoB 1, 2 u 3.

B mockoctu ¢ =0°
— s BuOpatopa 1

fo, ==2jsin(khcos®)F,  f, =0; (6)
— Juia BuOparopa 2
f, =2jsin(khcos®)F,,  fy =0; (7)
— s BuOpaTopa 3
f93 = 2sin0Ocos(khcos0)F;, f% =0. ®)
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B mtockoctn ¢ =90°, 270°
— g BuOpatopa 1

fo =2jsin(khcos®)F,  f, =0; )

— ans Bubparopa 2

fez =2jcos0sin(khcos0O)F, , f% =0; (10)
— Juis BuOparopa 3
f93 = F2sinOcos(khcosO)F;, f% =0. (11)

[T3R:]

3mech 3HaK OTHOCHUTCS K HOJYIJIOCKOCTH
¢ =90°, 3HaK “+” — Kk nonymIockoctu ¢ =270°%

cos kl — cos(kl sin 0)
(ksin0)? — k>

b

K =kk cos 0

Fy=k 1SSk (12)
~ cos kl — cos(klcos0)

F,=kk N
: (kcos0) —k?

b

F=k 1- c9skl ’

F i 808 ki - cosz(kl s~12n 0)
(ksin®)” —k

, (13)

ok 4 808 kl— cosgkl cgs 0) ‘
(kcosB)” —k

Ha puc. 2, a, 6 npecTapiieHbl 3aBUCUMOCTHA HOPMH-
poBaHHON ammuTymbl Toka 10" (kr, ki, kh) /

HOPMHPOBAHHOI'O KBaJpaTa MOAYJIsI BEKTOpa HaIll-
|2

IHS

Omax H

PSUKEHHOCTH AIIEKTPUYECKOTO OIS |E O, O)|2 / |Emax
B JajbHEH 30HEe B HAIIPABICHWW HOPMAalH K JKpa-
Hy IUIsl TOPU30HTAIBHOTO BHUOparopa 1 ¢ mmHOM
21/ A =04, 0.5, 0.6 oT TOBEpXHOCTHOTO UMIIEAaHCA
X, 3HAUEHUS KOTOPOrO M3MEHAIOTCS B MpEENax
ot —0.15 mo +0.15, mpu ymanenun BuOpaTopa OT
OEeCKOHEYHOTo 3KpaHa Ha paccrosiHue /= 0.25A.
OTMeTHM, YTO B BBIpKEHHUE JI1 KBajpaTa MOJY-
7Sl BEKTOpA HAMPSXKEHHOCTH DIIEKTPUYECKOTO OIS

. . 2 . .
B0 = 5 (|0l +|f, .0
E, = j60 exp(;e JkR)

2
, rae

, BXOJMT aMIUTATY/a TOKa Ifs,

KOTOpasi paccuuThiBaeTcs 1o ¢opmyie (3a).
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Hs

Hs
Iy My
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010 X
6 S

Puc. 2. 3aBUCUMOCTH HOPMUPOBAHHBIX 3HAUEHUH aMITITUTYAbI
TOKa (@) ¥ KBapaTa MOAYJIsl BEKTOPA HAIPSHKEHHOCTH AJIEKTPH-
YeCKOTo oI B JaIbHel 30He (0) TOPH30HTAIBHOTO BUOpaTopa
¢ aIeKTpuYecKoi auHoi 2//L = 0.4, 0.5, 0.6 (kpussie 1,2, 3
COOTBETCTBEHHO) OT €r0 IOBEPXHOCTHOTO UMITeNaHca X ¢ TIpH
yaJleHuH BUOpaTopa oT 06CKOHEYHOTO HACATHLHO MPOBOISIIETO
JKpaHa Ha pacctosiaue /1 = 0.25A

3. Onpenenenue yria HaKJoOHA BHOpaTopa
1151 (opMHPOBAHKUSA BOJIHBI ¢ KPYroOBOi
noJsApu3anuen

Kak u3BecTHO, BOIHY ¢ Bpalaromiencs: HoJsipu3auueit
MOKHO IOJTYYUTH CJIO)KECHUEM IIBYX JIMHENHO TOJIsIpHU-
30BaHHBIX BOJIH OJJHOM M TOW € YacTOTHI, 3JIEKTPH-
YECKHE BEKTOPHI KOTOPBIX MEPIEHANKYIAPHBI APYT
IpYTy W COBUHYTHI 1O (a3e Ha HEKOTOPBIA YTOII.
Ecnu aMrummTyibl OpTOroHalIbHBIX KOMIIOHEHT BEKTO-
pa HaNpPsDKEHHOCTHU 3JIEKTPUYECKOTO IIOJISL BOJHBI B
TOYKE HaOJIONCHUS PaBHBI, a CABUT Mo (aze paBeH
90°, TO co3maeTcs BOJIHA C KPYTOBOM MOJIApHU3ALIUEH.
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HOJISIpI/IBaLII/I}I BOJIHBI IMOJIHOCTBIO ONPEACIIACTCA 110~
JIAPpU3aAIUOHHBIM OTHOIICHUEM p, T. €. OTHOIICHUEM
KOMIUICKCHBIX aMIUTUTYI OPTOTOHAJIbHBIX JIMHEIHO 110-
JIAPU30BAHHBIX KOMITOHCHT BEKTOPa HAIIPAKCHHOCTHU
QJICKTPUYECCKOTI'O ITOJIA B TOYKE Ha6JIIOI[eHI/I$I,

E, E
. ¢ _ 0] . _
pP= Ee - Ee eXp|:J(CI)(p (De):|,

(14)
rae E(P, E,, GD(P, @, — aMIIUTYZBI ¥ (ha3bl TUHEH-
HO TOJISIPU30BAHHBIX KOMITOHEHT IOJIS.

W3 Buna Beipakenuii (6)—(11) cnenyer, uro pas-
HOCTh (ha3 \y =arg p OPTOrOHAIBHBIX KOMIIOHEHT
nosst Bubparopos 1 u 3 B mockoctu ¢ =90°, 270°
u BuOparopoB 2 u 3 B mockoct ¢ =0° BO Bcex
HampaBlICHUSIX HAOMIOACHUS, KpOME HaIpaBlICHU
HOpMaiH K 3kpaHy (0=0°), cocraBmser 90° mpu
Bcex 3HaueHusAX h. O0ecneduTh B MIIOCKOCTIX Ha-
omonernns @ =90°, 270° wim @=0° paBeHCTBO
AMIUTUTY]T OPTOTOHAIBHBIX KOMIIOHEHT TOJISI MOXKHO,
HCIIOJB3YS HAKJIOHEHHBIH MOJT OTIPEICIICHHBIM YTIIOM
0. K ocH Z BUOPATOp C TOKOM fn W f23 COOTBET-
CTBEHHO.

B pamkax meTtona 3epKalbHBIX H300pakKeHUH B
I0cKocTH HabmroAeHus @ =90°, 270° TOK HaKIIOH-
HOTro BHOpaTopa COIrIacHO MPUHITUITY CYTIePIIO3UITUN
pacKIIaIbIBAETCS HA BEPTUKAIBHYIO M TOPU30HTAIb-
HYIO COCTaBIISIOIINE:
I, =1 ;sino+ 1, cosa.

(15)
AMIUTMTYa KaXXAO0H U3 OPTOrOHAJIBHBIX KOMIOHEHT
TOJIs1 HAKJIOHHOTO BUOPATOpa OIpeeNisieTcs CIIoKe-
HUEM aMIUTUTY]l HE3aBUCUMBIX KOMIOHEHT MOJIS TO-
PHU3OHTAIBHOTO | M BEPTUKAILHOTO 3 BUOPATOPOB:

E% = E<|>1 sina + E% cosa,

(16)

E, =E, sina+E, cosa.
13 1 3

VYcinoBrue paBeHCTBAa aMILTUTYH OPTOTOHAIBHBIX
KOMITOHEHT BEKTOpa HANPSHKCHHOCTH JICKTPHUUECKO-
'O TOJIst | p| =1 (14) HaxOoHHOTO BUOpaTOpa, pacro-
JIO)KEHHOTO HaJl OECKOHEYHOW IIIOCKOCTBIO TPH
h = const, ucxons u3 npexacrapiennii (15) u (16) c
yaeroMm (9)—(13), He 3aBUCUT OT TOKA U IPUHUMAET
CIEYIOLINN BUI:

(17)

P
—Ltga =+1.
E93 g -

ISSN 1027-9636. Paouogusuxa u paduoacmpornomus. 1. 21, Ne 3, 2016



Dopmuposanue 80HbL ¢ KPY20BOl NONApu3ayuell HaAKIOHHbIM UMNEOAHCHBIM 8UOPAMOPOM, PACNONIONCEHHBIM. .

[Moncrasiss B (17) Beipaxkenust (9), (11) u (13), Haii-
JIEM YrOJl HAaKJIOHa O, WMIIEJaHCHOTO BUOpaTopa,
HEOOXOMUMBIH [Tl 00ecTiedeHus] KPyroBOH MOJISIPH-
3aIH BOJIHBI B IIoCKocTH ¢ =90°, 270° u B mioc-
kocTH ¢ =0° mpu 4 =const B 3alaHHOM HalpasJe-
HUH O B JalbHEH 30HE:

a,, = tarctg [sin@ctg(kh cosO)F,, ] , (18a)
rae cortacHo (12) u (13)
F FE k? [cos ki —cos(kl cos 6)}
=2 (186)

Y F, K [(kcos@)2 —l?][l—cos/gl}

Jlist npieasibHO IIPOBO/SALLETO TIOJTYBOJIHOBOTO BUO-
patopa (Z, =0, k =k, kl =m/2, coskl = coskl = 0)
YTOJI HAKJIOHA 0L, OTHOCHTEIHHO HOPMAIH K O€CKO-
HEYHOH TIOCKOCTH, TPH KOTOPOM CO3/Ia€TCs BOJTHA C
KPYTOBOM MOJIsIpU3aliei B IIaBHBIX MIOCKOCTSIX Ha-
OmroneHus B 33JaHHOM HalpaBleHUH O B maimbHEl
30He, ucxoas u3 gopmyn (18a) u (1806), cocrarmsieT
B 3aBUCUMOCTH OT /i

a,, = +arctg[cos(mcos 0/2)ctg(kh cos 0)/sin 6].
(19)

OTMeTHM, 9TO 3HAYEHHSI YIIIOB HAKIIOHA TIOJTYBOJHO-
BBIX MIMITEJIAHCHOTO M UJICATEHO TIPOBO/ISIIETO BUO-
paropoB .., paccuuTanHsie mo popmynam (18a),
(180) u (19) coBnagaror.

[lepetinem k cityuyaro, Korja BHOpaToOp pacroio-
JKSH HaJl SKPaHOM KOHEUYHBIX pa3mepoB. J{ist aHamu3a
COCTOSTHUSI ITOJISIPU3ALIN BOJIHBI, U3ITy4acMOM HAKJIOH-
HBIM BHOPAaTOpPOM B MPUCYTCTBHU MPSIMOYTOILHOTO
9KpaHa, UCTIOIb3yeM MOIYIb | p| u a3y Y ToIsapu-

E, [E;,|exp(jw) op-
TOTOHAJIBHBIX KOMIIOHEHT TOJS B TOYKE Halroxe-
Hus P(0,9). B pamkax merona PI'T]] B mpubmmxe-
HUH [IEPBUYHOI TU(PPaKINH TOTHOE MOJIE COCTOUT U3
I'O mons (6)—(13) ¢ ydgerom obiiacTeil CBET-TECHB
[10] m moneit BockMu ardpparupoBaHHBIX BOJIH, BO3-
Oy>KZAE€HHBIX Ha YeThIPEX KPOMKaxX HAeaIbHO [IPOBO-
JSIILIEro MPsIMOYTOJBHOTO KpaHa Majarouield u oT-
paxeHHO! BoiHaMu. DOpMyIIbl 1JIs UX OIIPEIEICHUS
npuseneHsl B [10, 13, 14]. O6pa3oanue mudparu-
POBaHHBIX HAa KPOMKaX IPSIMOYTOJIEHOTO SKpaHa BOJIH
MPUBOIUT K TOMY, 4TO (ha3a  MOJISIPH3ALHOHHOTO
OTHOIICHHS OPTOrOHAJIEHBIX KOMITOHEHT TOJTHOTO TIOJIS
HaKJIOHHOT'O BUOpaTOpa 3aBUCHUT OT Pa3MeEPOB dKpa-

3aI[HOHHOT'0 OTHOIICHHUS P =
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Ha W, L n ynanenusi BuOparopa oT 3KpaHa s 1 He BO
BCEX HAIpaBJICHUSAX O B IIABHBIX IJIOCKOCTSAX Ha-
omonenus cocrarisger 90° [4]. B atom citydae on-
penensieTcsl TONBKO yToJl HakKJIoHa BuOparopa o(0),
HEOOXOMUMBIH AN 00eCIeueHrs PaBEeHCTBa aMII-
JIUTYJT OPTOTOHAIILHBIX KOMIIOHEHT TIOJISt | p| =1 cyue-
TOM TUGPAKIHOHHBIX Y((HEKTOB Ha KPOMKaX JK-
paHa B 33JJaHHOM HAIIpaBJIEHWU O B INIaBHBIX IIOC-
KOCTSIX HAaONFOJEHUs, U TPH ITOM OJHOBPEMEHHO
orpenenseTcs: KO3QQPUUUEHT UTUNTUYHOCTH BOJ-
Hbl ¢(0) [10]. Yros HakIOHa OL BUOpATOpa ¢ TOKOM
1,5, obecnieynBaIoOIUii ycI0BHE | p| =1 B moxymioc-
koctu @ =90° B HampaBnennu P(0, 90°), paccum-
ThIBaeTcs o opmyne [4]

—-B++B* -4
o(¢,0) =arctg fC , (20)
. 2 . 2 . .
rae :‘E%‘ _‘Eel‘ B=ReE(P ReE(p +
IrnE(p] ImE(p3 —ReEel ReEe3 —IrnEel IrnEe3, C=

R e P2
‘E(P3‘ _‘Ee3‘ . B cirydae Bo30ykaeHHS SKpaHa TOKOM

I,; yroi HakJIOHa BUOparopa o, 00ecreYrBaroIuii

yCJIO0BHE | p| =1 B mnockoctn ¢ =0°, onpexnensercs
BeIpakerueM (20), a B BBIPAKCHHSX JUIA K023 hu-
uueHToB A, B, C aMIUIUTYIbI Ee, E 3aMEHSIOTCS
Ha E v E . Pacuer /IH xommnoHeHT aneKTqueCKO—
TO HOJ‘IH BI/I6paT0p0B 1,2u3 (E6 , E Ee , E(P
Ee , E .) OCHOBAH Ha PELICHUH TpGXMepHOI/I BEKTOp-
HOHI 3az[atm I(hPaKLMK [0Sl TOPH30HTAILHOTO U BEp-
THKaJILHOTO BUOPAaTOPOB HA MJEAJIbHO IPOBOISIIEM

MpsIMOYTOIbHOM 3KpaHe metogoMm PI'T/] [10, 13, 14].

4. OnpeneyieHHe Pe30HAHCHOrO
HUMIIeIaHca BUOpaTopa

C [CJIbI0 YBCINMYCHUA aMIUIUTYAbl HAIIPAXKCHHOCTU
T0JIs1 BOJIHBI C KPYT'OBOM NOJISIpU3alMeil B 3aJaHHOM
HampaBJIeHUN HAOMIONCHNS MCIIONb3YeM B KadeCTBE
oOJryuaTens 9KpaHa Ipu /s = const HaKJIOHHBIN BUO-
paTop ¢ MOBEPXHOCTHBIM UMIIEAAHCOM, paBHBIM pe-
30HAHCHOMY MOBEPXHOCTHOMY MMITenancy X o (/)
TOpPHU30HTAIBHOTO BUOpaTopa 1. B aTom npubmmke-
HUUW TIepe]] PacueToM aMILUTUTYA KOMITOHEHT ITOJIS
ompenensieM o hopmyite (5) 1T KaXA0To 3HAYCHUS
h 3Hauenus X4 , TIPH KOTOPHIX Jajiee HAXOIUM TIO
(opmyne (3a) aMIIUTYyAy PE30HAHCHOTO TOKa
13" (kr, ki, kh).
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Ha puc. 3, a, 6 nokazaHbl 3aBUCUMOCTH PE30HAH-

CHOT'O UMII€OaHCa )?HS

Ses 1 HODMHUPOBAHHOM aMILIU-
TYbl PE30HAHCHOTO TOKA [(fs / ](ﬁ;ax (]é’rflax =56)
TOPU3OHTAIBHOTO TIOJYBOJIHOBOTO BHOpaTopa 1 ¢
OTHOCUTENLHOH TONMIMHOM [/ =75, PacronoKeHHO-
ro Hajl 6ECKOHEUHBIM SKPAHOM, OT PacCTOSHUS /i/ A
1o sKpaHa (KpuBsie 1).

Ha puc. 3, @ moka3aHo Takke 3HaY€HUE PE30HAH-
CHOTO UMMeaaHca X Sgs =—0.0095 3TOrO0 *K¢ Bn6pa—
TOopa B CBOOOIHOM TIpocTpaHcTBe (muus 1), pac-
cuntanHoe no ¢opmyne (4). Ha puc. 3, 6 nns Buo-
paTopoB C Pa3IUYHBIMHA 3HAUYCHHUSIMH HMIIEAaHCa

X (h) (puc. 3 a, xpusas 1) moxa3aHbI 3HAYECHHUS

Sres

0
—0.005-
r /7 N\ Y
~0.010 \/ 7
1
—0.0151

X

res T T T T T
Hy

Hs Fs _Hs
IO /IOmax’IO /IOmax

0.4 T T

075 100 125 h/r

7

Puc. 3. Pe3oHaHCHBIE 3HAU€HUS MOBEPXHOCTHOIO UMIIEAH-
ca (a) ¥ COOTBETCTBYIOIEH HOPMHUPOBAHHON aMIUIMTY/bI
TOKa BHOpaTopa B 3aBUCHMOCTH OT /A (6): kpuBbIe | — s
TOPH30HTAIBHOT'O UMITEITAHCHOTO BUOpaTopa 1, pacroyioxkeHHO-
0 HaJ[ 6ECKOHEUHBIM 3KPaHOM; KpHBbie 1 — IUIsl MMIIEIaHCHOTO
BHOparopa B CBOOOJHOM MPOCTPAaHCTBE; KpuBble 2 u 2' —
U WeaqbHO IPOBOASIIETO BUOPATOpa, PacloyoKEHHOTO
COOTBETCTBEHHO HaJl OECKOHEUHBIM 3KPAaHOM U B CBOOOJIHOM
TIPOCTPAHCTBE

222

aMILTATY/IbI TOKa [;° B CBOGOJHOM MPOCTPAHCTBE

(xpuBas 1), paccuntanubie o popmyre (2a) u OTHe-
Hs  _

CEHHbIE K 3Hauenuro [, . =56. Jlna cpaBHeHUs

3A€Ch K€ MNPUBCACHBI aHAJIOTUYHBIC 3aBUCUMOCTH

IJIA HOPMUPOBAHHBIX aMINIMTY/] TOKa UJI€AJIbHO IIPO-

BOJISIIIIETO BHUOpaTopa (ZS =0), pacmonIoKeHHOTO

Haji Geckoneunsiv kpanom, 11 /115 (xkpusas 2),
¥ B CBOGO/IHOM TIPOCTpaHCTBe 1| / I(ﬁiax (TmyHKTHp-

Hast juaus 2"). BugHo, 9T0 Kak B CBOOOIHOM IIPO-
crpancTBe (kpuBbie 1' u 2'), Tak v pH ONpeIeIIcH-
HBIX PACCTOSIHUSIX /i MEX Ty BUOPATOPOM U IKPAHOM
(xpuBble 1 U 2) 3HaYEHMS] aMIUTUTYIbI TOKa MMIIe-
JAHCHOT'O BUOpaTopa 0oJIbIIIe.

5. AHanu3 pe3yJbTATOB pacyeTra

Omnpenenenne ycioBuid, HEOOXOOUMBIX 115t (POpMH-
pOBaHUs BOJIHBI C KPYTOBOM MOJISIpU3ALIUEN U MaKCH-
MaJIbHO JOCTHKUMOM aMIUIMTY0U HAIPSYKEHHOCTH
T10JIs1, POBOJUTCS Yepe3 pacueT U aHaJIU3 OJTHOBpE-
MEHHO KO3((QHIIMEHTa JUTUINTHIHOCTHA MOJISPHU-
3allMOHHOTO JJUIMIICA G M KBajapaTa MOXYJs BeK-
TOpa HAMPSYKEHHOCTH AJIEKTPUYESCKOTO MOJIS |E (h, 9)|2
B 3aBUCHUMOCTH OT yIiia 6 B IVIaBHBIX IUIOCKOCTSIX
HaOJIFONICHUS U OT yIAJICHUs 4 BUOpaTopa OT IKpaHa.
PaccmarpuBatorces cirydan, KOTIa HaKJIOHHEINH BUO-
parop pacrnoaraeTcst HaJl UAeaTbHO ITPOBOSIIINAM K-
paHOM OECKOHEYHBIX pa3MepPOB U HaJl SKPAHOM C pa3-
MepaMH cTOpoH W =L =3).

st pezoHaHCHOTO BUOpAaTOpa ¢ MMIIEJAHCOM
X gis =—0.016, ymajeHHOro OT HIEAIBHO NPOBO-
nsmieit 06CKOHEYHOM TIIIOCKOCTH Ha PacCTOSHUE
h=0.25\ (puc. 3, a, xpuBas 1), BHagaje 1o ¢popmy-
nam (18a) u (180) ObuM paccunTaHBI 3HAYEHUS yT-
JIOB HAKJIOHA O, (h,0), MpH KOTOPBIX UL KaXK10TO
3aJIaHHOTO HAIIPaBJIEHUH O B TIIABHBIX IUIOCKOCTSAX
HaOroneHusT GOpMHUPYETCS BOJTHA ¢ KPYTOBOH ITOJIS-
puzanueii (o =1), u3aTem ¢ Ucnoab30BaHueM Gop-
My (6)—(13) u (16) moay4eHsl COOTBETCTBYIOIIUE
UM 3Ha4YCHUs KBaapaTra MOAYJsl BEKTOpa HalpsiKeH-

HOCTH 3JIEKTPUIECKOTO MO |E (h,6)|2.

B ciryuae Toro xe BuOparopa, pacnoiaoKeHHOTO
Ha paccTosHUM h =0.25A Haj KBagpaTHBIM JKpa-
HOM ¢ pazMepamu CTOpoH W = L =3, yIiibl HaKIIo-
Ha BHOpaTopa o, 00ecIeYnBaloIIe PABEHCTBO aM-
TUTUTY]T OPTOTOHATIBHBIX KOMIIOHEHT BEKTOpA HAIpsi-
XKEHHOCTH 3JIEKTPHUYECKOTO IOJIsI B HANpPaBICHUH
HaOmonenus P(6, 90°), paccuutsiBamnch 1mo Qop-
myne (20) ¢ yueToM audparupoBaHHBIX BOJIH Ha
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KpoMKax 3KkpaHa. COOTBETCTBYIOILIHUE yIIaM O 3Ha-
YeHHsl KBaJpara MOIYJsS BEKTOPa HallpsDKEHHOCTH
nonst |E(h,0)
HUSA | p| 1 KOd(GUIHMEHTA JUTUITUIHOCTH G OBLIH
MOJYYeHBI B 3aBHCUMOCTH OT yriia © Ha OCHOBe
pacueta JIH KOMIIOHEHT 3JIEKTPHYECKOrO IOJIs (E "
E, ., E,, E, ) meronom PI'T]I ¢ ucnonesosanuem
PaBHOMEPHBIX ACHMIITOTHYECKUX MPEICTaBICHUN
TdparupoBaHHBIX TOJIEH Ha KpOMKax dkpaHa [10].

Ha puc. 4, a npuBeneHbl 3HaY€HNS MOAYJS TIO-

, MOIYJIA TOJIAPU3AIIMOHHOI'O OTHOIIE-

JIIPU3ALMOHHOIO0 OTHOILEHUS | p
\y =arg p ¥ yIia HaKJioHa O (B pajuaHax) JJIs Ha-
KJIOHHOTO [10JTyBOJIHOBOI'O BUOPATOPA, PACTIONIOKEHHOTO
HaJ1 0ECKOHEYHBIM 3KpaHOM, (ITyHKTUPHBIE THHUH 1, 2
Y KpUBasi 3 COOTBETCTBEHHO) M JUIS HAKJIOHHOTO T0-
JIYBOJIHOBOTO BHOPATOPA, TOMENIEHHOTO HaJl SKPAaHOM
c pasmepamu W =L =3\, (iunus 1 u xkpusble 4 u 5
COOTBETCTBEHHO) B 3aBUCHMOCTH OT yIiia 6 B mioc-
kocte (@ =90° mpu 4 =0.25M\.

, €ro aprymMeHTa

a, vy, 7|

0.8 2 1
0.6
0.4-

0.2

0 30 60 ,°

6

HamoMHMM, 4TO pacCcUUTaHHBIC YTJIBI HAKJIOHA (L
B CiIy4ae, Korma BHOpaTOp HaXOAWTCS Haa OecKo-
HEYHOI! IITOCKOCTHI0, 00€CIIeYnBal0T KPYTOBYIO TI0-
JSIpU3aLUIo BOIHBEI G =1 IMpH Bcex yrax Halmone-
HUs O, a B ciy4ae, Korja BHOpaTop pacIioiioKeH
HaJ 9KpaHOM KOHEYHBIX Pa3MepOB, — TOIBKO PaBEH-
CTBO aMIUIMTYJ OPTOTOHAJIBHBIX KOMIIOHEHT BEK-
TOpa HANPSHKEHHOCTH DIIEKTPUIECKOTO TTOJIS (| p| =1)
B HampaBjeHuU HaOmoaeHust 0. W3 pe3ynbsratoB
pacueTa (asbl MOJIAPU3ALMOHHOIO OTHOIIEHHUS \J B
CiTydae KBaJpaTHOTO dKpaHa (KpuBas 4) BUAHO, ITO
pa3HocTh (a3 OPTOTOHAJIBHBIX KOMIIOHEHT OTIIH-
yaercs oT 90° MeHee 4eM Ha 5° TOJBKO B MHTEP-
Bajie yrioB 0 =42°+48° B KOTOpoM U GOPMHUPYET-
Csl BOJTHA C KPYT'OBOM mojsipu3anuei (cM. puc. 4, o,
KpuBas 3) mpH yriie HakioHa BuOparopa o (CM.
puc. 4, a, kpuBasd 5).

Ha puc. 4, 6 npuBeneHsl 3aBUCUMOCTH HOP-
MUPOBAaHHOTO KBaJgpara MOIYJS HalpsKEHHOCTH

2
IEL0) . o

0.8
0.6
0.41 !

0.21

601

301

0 30 60
2

Puc. 4. K onpeneneHHIo yCIIoBU, HEOOXOIUMBIX [UIs ()OPMUPOBAHNUS BOJIHBI C KPYTOBOM MOJISIPU3AIMEH B INIOCKOCTH HAOMIOCHUS
¢ =90° ¢ IOMOILIbIO HAKJIOHHOTO BUOpartopa /5, pacHoJI0KEHHOI0 Ha paccTosHuM /4 = 0.25) oT 5KpaHa: a —3aBUCUMOCTH ‘ p(0),
Y (0) u () Bcirydae 6eCKOHEUHOro SKpaHa (IyHKTHPHBIE JIMHUH 1, 2 M KpHBas 3 COOTBETCTBEHHO) U B CITy4ae KBaJpaTHOIO 3KpaHa

2
(svmmst 1w kpuBBIe 4, 5 COOTBETCUTBEHHO); O —3aBUCUMOCTH ‘E " (9)‘ (xpuBas 1 — B ciryyae GeCKOHEYHOTO SKpaHa, KpHBast 2 —B CiIydae

2
KBaipaTHOro 3kpaHa) u o(0) (xpusas 3); 6 — 3aBUCUMOCTHU ‘En(e)‘ JUISL IMITEIaHCHOTO BUOpAaTOpa M HIeabHO MPOBOJISILETO
BUOparopa B cilydae 6eCKOHEYHOro 3KkpaHa (kpusbie 1 1 1' COOTBETCTBEHHO) U B Cllyyae KBaJPaTHOIo 3KpaHa (Kpusble 2 u 2’
COOTBETCTBEHHO); 2 — 3aBrcUMOCTH a(0) (kpuBas 1 — B cirydae O€CKOHEYHOTO SKpaHa, KprBasi 2 — B CITydae KBaJIpaTHOTO SKPaHa)
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nons  |E, [ =|E@,0)f /B, |E@.0) =E;x

([Fs@.02i2[ +|, 001"

JIOKCHUA HUMIICAAHCHOI'O PE30HAaHCHOI'O ITOJYBOJI-

2
), AJIA CIIy4acB pacio-

HOBOTO BUOpaTopa Ha/i OECKOHEYHBIM DKPAHOM (KpH-
Bas 1, E., =1607E;) W Han KBaAPAaTHBIM JKpa-
HoM W =L =3\ (xpusas 2, E.. =1989E;) npu
h=0.25)\, a TaKk)Ke COOTBETCTBYIOIIAS 3aBUCUMOCTh
KO3 GHULIKEHTA SITUNITHYHOCTH NOISAPU3ALUOHHOTO
3JUIAIICA G BEKTOpA AIEKTPUUYECKOTO MO BUOPATO-
pa, pacIoJIOXKEHHOTO HaJl KBAIPaTHBIM SKPaHOM, (KpH-
Bas 3) oT yma 6. BuznHo, 4To B cityyae KBaJpaTHOTO
9KpaHa KOAPQUIUEHT SUIMNTUYHOCTH BOJHBI JOC-
TuraeT makcumyma, c=0.97, BOnmm3u 0=44° a
E.  —1ipu 0=56°, T. €. HAUTyHIlIME XapAKTEPHCTH-

KU BOJTHBI JIOCTUTAIOTCS TIPH PA3IMYHBIX yriaax Ha-
KJI0oHa BuOpatopa (puc. 4, 2).

Ha puc. 4, ¢ npuBelieHbl 3aBUCHMOCTH |En|2 TS
UMIIEJJAHCHOTO PE30HAHCHOTO TIOJTYBOJITHOBOT'O BUO-
paropa, IOMEIEHHOTO HaJl OECKOHEYHBIM YKPAHOM
1 HaJ KBaJAPaTHBIM dKpaHoM (KpuBbie 1 u 2 coOT-
BETCTBEHHO), W aHAJIOTHYHBIC 3AaBUCHMOCTH JJIs
W7EaTHHO ITPOBOSIIETO MOTYBOIHOBOTO BUOpaTOpa
(xpusbie ' u 2', E2 =1061E; u E. =1299E;
COOTBETCTBEHHO) OT yria 6. M3 cpaBHEHUSsI MaKCH-
MaNbHBIX 3HAuUeHui E__ BHJHO, UTO B CIy4ae UM-
neJaHCHOro BHOpaTOpa MaKCHMalbHBIM KBajpat
MOZYJISl BEKTOpa HAMPSIKEHHOCTH DJIEKTPUYECKOTO
moJist OJIbIlIe B TIOJITOpa pasa.

3aBHCHUMOCTH yIJla HAKJIOHA O (B rpagycax) BUO-
paropa OTHOCHTEIHHO HOpPMaJH K OECKOHEUHOMY U
KBaIpaTHOMY dKpaHaM (KpuBbie 1 1 2 COOTBETCTBEH-
HO) OT 3aJJaHHOTO yIia 6 moka3aHbl Ha puc. 4, e.
OTMeTHnM, 9TO 3HAUYCHHS YIIOB HAKJIOHA BUOparopa
0. ¥ k03P PHULIMEHTA HUIMNTHYHOCTH G COBIANAIOT
JUISL UMIIEJAHCHOTO U UAEAIBHO MPOBOASALIETO BUO-
paropoB, a 3HAYCHUS |En |2 B OOIIBIIIOM WHTEpBale
yIIIOB 0 3HAUWTENHHO BHIIIE B CITydae UMIEeIaHCHO-
ro pe30HaHCHOTO BuOparopa (puc. 4, ).

Ha puc. 5 nna ompenenenus ycmoBuii dop-
MHUPOBaHMS BOJHBI ¢ HaWOONBIIUM KO3 PUIIEH-
TOM JJUTMOTUYHOCTH G MPHU MaKCUMAalbHO JTOCTH-
JKUMOH MHTEHCHBHOCTHU W3JIYYCHUS B HAIPaBICHUH
3alaHHOTO yriia 6 B MIOCKOCTH HaOMIOIEHUS
¢=90° Tt e. g BeIOOpA MOAXONAIINX YIJIa HAK-
JIOHA 0. W yAaJieHWs BUOparopa OT 3KpaHa h, Tpu-
BE/ICHBI JIMHUM PAaBHBIX 3HAYCHUU BEIWYMH: yINa
HakJIoHa o (@) BUOpaTOpa, PacIlONIOKEHHOTO HaJ
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cepesnHON dKkpaHa W = L =3\, COOTBETCTBYIOIIUX
K03 (HUIHeHTa JUTMNTHIHOCTH G (6) M KBaIpaToB
MOJTyJiel BEKTOPOB HANPSKEHHOCTH roist £ / E..
JUIS. IMITEAHCHOTO (6) W WIEajbHO MPOBOMSLIETO
(2) BUOPATOPOB, HOPMUPOBAHHBIX Ha E.. = 4613E;
JUIS MMIIEIAaHCHOTO BHOparopa, B CHUCTEME KOOp-
nunar (0, h/A).

W3 puc. 5, 6, 2 ANid KaXI0TO A ONpPENEISIINCH
MaKCHMaJIBHO JIOCTH)KMMBIE 3HAUC€HHUSI HOPMHUPOBAH-
HOTO KBajpaTa MOJIYJs BEKTOpa HaNpsKEHHOCTH
oIS |En €
Omonenus O, , a TakxkKe U3 pUC. 5, @ — yITIbI HAKIIO-
Ha BuOparopa o, (0,..), U3 puc. 5, 6 — ko3bdu-
[UEHTHI SJUTUITUIHOCTH G (6

2
" COOTBETCTBYIOIIUE UM YIJIBI Ha-

max )

max

max )
2

Ha puc. 6, a npuBeneHsl 3HaueHUA |En(9max)
IUIsI UMIIETAaHCHOTO PE30HAHCHOI'O IIOJYyBOJIHO-
BOTO BHOpaTOpa, pacHoI0KEHHOrO HaJ KBajapat-
HBIM 3KpaHoM W =L =3\ nubo Haj OCCKOHEU-
HBIM JKpaHoM (KpuBble 1 (Erflax :4613E§) ul
(E.,. =3942E;) COOTBETCTBEHHO) B 3aBUCHMOCTH
oT h/A. 31ech ke MOKa3aHbl COOTBETCTBYOIIHE 3HA-
4yeHus K03(Q(HUIMEHTA HUIMITUYHOCTH G B CIIydasx
KBaJIpaTHOIO U OECKOHEUHOIo 3KpaHOB (KpHBas 2
¥l IIyHKTHPHAs JIUHUS 2' COOTBETCTBEHHO).

Ha puc. 6, 6 moka3aHbl COOTBETCTBYOIINE 3aBH-
CHMOCTH OT //)\ yIia HakioOHa BHOpaTopa o, B
ClIy4asix KBaJpaTHOTO W OECKOHEYHOTO JKPAaHOB
(kpuBbie 1 ¥ 2 COOTBETCTBEHHO), Ha puC. 6, 6 —
yrisl Habmonenus 0, ¥ HaKIoHa BUOparopa o,

(xpuBsie 1 u 2 cooTBeTcTBeHHO). Ha puc. 6, 2 Haps-
Iy C 3aBHCHMOCTSMH |En (0,0 )|2 oT /N IuIst nMITe-
JAHCHOT'O BUOpaTopa B Clly4yasx KBaJpaTHOTo 1 Oec-
KOHEYHOTO KpaHOB (KpuBbie 1 1 1" cOOTBETCTBEH-
HO) MPUBCACHBI aHAJIOTUYHBIC 3aBHUCUMOCTHU OJIA
HaealbHO MPOBOMAAIIETO BHOparopa (KpuBBIE 2
(El, =2273E;) u 2' (E., =3392E;) cootser-
CTBEHHO) NP HOPMHUPOBKe Ha E.-,

ax
. MIIEJJAaHCHOTO
BuOparopa. I3 cpaBHeHHUs 3HAYCHUI Efm =461 3E§
JUIs MMITeiaHcHoro BuGpatopau E2, =2273E; nis
HJeanbHO MPOBOJAILIEIO, a TaKXke KPUBBIX 1 u 2
Ha puc. 6, 2 CIIEAyeT, YTO IIPU ONpPEJICJICHHBbIX /I UH-
TEHCHBHOCTb U3JIy4EHUS UMIIEIaHCHOTO BUOpaTopa
Oosiee ueM B [1Ba pa3a NPEBBIIIAET UHTCHCUBHOCTh
W3IY4YEeHUS UAEaIbHO IPOBOASIIETO BHOpaTopa.

W3 ananu3a pe3ynpTaTtoB pacueTa, NIpUBEICHHBIX
Ha puc. 5 u puc. 6 B ciyuae dKpaHa C pa3Mepa-
MH CTOpOH W =L =3\, MOXHO 3aKJIIOUUTH CIie-
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Puc. 5. Jlunny paBHBIX 3HAYECHHH yIUa HAKIIOHA BUOparopa o, (@), ko3 hHIHEeHTa SITMIITUYHOCTH BOJIHBI G (6), HOPMHPOBaHHBIX

. 2
KBaPaTOB MOIYJICH BEKTOPOB HAMPSKSHHOCTH OIS ‘En ‘ B CIIyYae UMIICIAHCHOTO () M UICaTbHO MPOBOAIIETO (2) HOTYBOJIHO-
BBIX BUOPATOPOB, PACTIONOKEHHBIX HAJ{ 9KPAHOM ¢ pasmepamu W = L = 31, B cucteme koopaunar (0, /1)

ayroiuee. IIpu paccrosHusax A =0.15A+0.174 u
yriax HakjJIoHa BuOparopa o =54°+50° dop-
MHpPYETCS BOJTHA C OIM3KOM K KPYTrOBOM IOJISIpH3a-
med o =0.88 M MakCUMaJIbHO JOCTHKHUMOM aMII-
JIUTYIOH |En(emax)|2 =1+0.8 B HampapJcHUM yTJIa
0,.x =50° Ilpu h=0.250 nomyuaem |E(6max)|2
npu o =44° B HampaBlICeHHH YIJla HaONIOACHUS
0, =56°. B sToM ciiyuae ©=0.8. Makcumym
koaddunmenta umnTHIHOCTH G = 0.92 +0.98 nme-
€T MECTO IpU yIJIe HakjJIoHa BHOpaTopa o =23° B
HanpaBieHuun ©=44°, npu sTOM |En(6)|2 =
0.3+0.4. B ciyuae 6eCKOHEYHOTO JKpaHa MpH
h=025\ umeem E.  npu 0, =64° xorma
o =46°. Ilpu yaaneHuyn UMnenaHcHOTO BHOparopa
OT 9KpaHa Ha paccTtosHus A =0.7A+0.8X n ymiax
HakJIoOHa o =42°+36° umeeMm oc=0.9+1 npu
|En (9)2 =0.4+0.3 B HampaBJCHHUAX HAOIIOACHUS
0 =30°+34°.
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st BepuduKauy anropuTMa pacdera M IOIy-
YEHHBIX BBIIIE TPEX ONTHUMAIBHBIX YCIOBHHA KPyTO-
BOU TOJIPHM3AIlAN B CITydae dKpaHa C pa3sMepamu
W = L =3, MetogoMm PI'T]I u ¢ nomolikio nporpam-
MBI YUCJIEHHOTO MOJICTMPOBAHUS HA OCHOBE METOAA
MOMEHTOB OBLTH paccuMTaHbl HopMupoBaHHbIe [|H

no momHoctu  G;(0,0) =101g [|E13|2 /|E1 2} u

nomnspusanuonnsie JIH o,;(0,¢) B miuockoctu Ha-
omonenus @=90° mua A=0.150 u a=54° h=
0250 m a=46°, h=0.25A u o=23°. Puc. 7 un-
JIIOCTPUPYET pacCUMTaHHBIE JHAarpaMMbl, KOTOPHIE,
KakK BHJHO, COBIAJIAIOT C TpagUIecKOi TOYHOCTHIO.

Cnenyet ormetuth, uto metogom PI'T/ pe-
majgach 3ajada Juisi UMIIEIaHCHOro BHOparopa
C KBaJpaTHBIM IKPaHOM, a METOJOM MOMEHTOB —
Ul WAeajJbHO MPOBOISILEro BUOpATOpa ¢ TEM Ke
skpanHoMm. CoBmagenue monydeHHbix [IH 00bsc-
HSIETCS OTCYTCTBHUEM 3aBUCHMOCTHU OT TOKa pacueT-
HbIX HopMUpoBaHHbIX J[H.

3max
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Puc. 6. K onpeesnenuro yciioBuii )OpMUPOBaHUS BOJHBI C KPYTOBOH MOJIIpU3alliiell B HAIIPABICHUSX MAaKCUMyMa U3JTy4eHHUs B
IIOCKOCTH HAaOMoAeHUs ¢ = 90° ¢ MOMOILBIO HAKJIOHHOTO BUOparopa /;;, PaclooKeHHOTO HaJl 5KPaHOM, B 3aBUCHUMOCTH OT
‘uos cllyyae KBa/IpaTHOTO 9KpaHa (KpuBble 1 ¥ 2 COOTBETCTBEHHO) U B
max (KpHBast 1 — B cimydae
B CIIy4ae KBaJpaTHOTO dKpaHa

paccTostHusL /i/A 10 9KpaHa: a — 3HAYCHHSA \En(em)\

cirydae OeCKOHEUHOTO dKpana (kpuBas 1 1 MyHKTHpHAs JIHHHUA 2’ COOTBETCTBEHHO); 6 — 3HAUECHUS O

KBaJIpaTHOT'O KpaHa, KpUBas 2 — B Cllyyae 66CKOHEUHOIo 3KpaHa); 6 — 3HadeHusd 0., 4 o,

max X

2
(xpuBsIe | 1 2 COOTBETCTBEHHO); 2 — 3HAUCHUS ‘En (C] JUTS IMIIEJAaHCHOTO BUOpaTopa 1 HieaIbHO MPOBOISIIEro BHOpaTopa B

max )‘

Ccllydae KBaJpaTHOro 3KpaHa (KpuBbIe 1 ¥ 2 COOTBETCTBEHHO) U B Cllyyae 6eCKOHEYHOro 9kpana (Kpusbie 1" u 2’ COOTBETCTBEHHO)

Ha puc. 8 npencrasiensl NPOCTPaHCTBEHHEIE IO-  TydeHus 0, =64° (cM. puc. 4, 6) 10CTUTAET 3Ha-

JSIPU3AIMOHHBIE AarpaMMbl TOIHOTO (puc. 8, a, 8)
u 'O (puc. 8, 6, ) mozeit npu yaaaeHuu BUOparopa
C yIJIOM HakJoOHa o = 46° Ha paccTosiHue i =0.25A
OTHOCHUTEIIBHO dKpaHa ¢ pazmepamu W =L =3).
KoaddunmeHT snmnTruaHOCTH BEKTOPa MOITHOTO TIOJIST
(puc. 8, a, puc. 7, 2) B1iockoctu ¢ =90° B Hampas-
nenuu 0, =56° nocruraer c,; =0.8. B 5TOM Ha-
NpaBJICHUN UMEET MECTO MaKCUMYM HHTEHCHBHOC-
TH WiydeHus (puc. 7, 6).

W3 puc. 8, a BumHO, 4TO 3a cueT AudparupoBaH-
HOTO TOJIT MaKCUMYMBI G = (0.8 00pa3yroTcs Takxke
B IUIOCKOCTAX (®=45° u 135° BOnu3M yrios
0 =45°+50°. Be3 yuera nudparupoBaHHOTO MOJIS
ko3 dunment smumnrTuaHOocTH BekTopa ['O mons
(puc. 8, 6), Kak U B ciry4ae O€CKOHEYHOTO IKpaHa, B
II0CKOCTH (@ =90° B HaIpaBJICHUH MAKCUMYyMa W3-
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YeHus Gy =1.

Ha puc. 8 6, ¢ npuBeicHbl JIMHUM PaBHBIX 3Ha-
YyeHUN yrna opueHTauuu [3,; OonbpLION moJy-
OCH TIOJIAPU3ALMOHHOTO IIMIICA BEKTOPOB HAIps-
’)KEHHOCTH moJIHOro u I'O snexTpuyeckux moseit
B cucteme koopauHat (0,¢). MuTepBan usmeHe-
HUs yIia opueHTauuu f,; cocrasimser 0°+180°.
IToka3zaHbl ypoBHM 3HaYeHHH [3;; B Ipenenax OT
0° mo 90°. B cmyuae I'O mons (puc. 8, 2 ) yron
OpUEHTAlUU IUIABHO U3MEHSETCS C U3MEHEHUEM
ymia ¢ B mpenenax P; =0°+90° u He 3aBUCHT
or yrma 6 mpu 6=0°+60°. Brnusnue nudparu-
POBAHHOI'O MOJS Ha KPOMKAX 3KPaHa YCIOXKHSET
MOBEJCHHUE NOJAPU3ALUOHHBIX XapaKTEPUCTHK I10-
JIs1 BONHBL 63 U B, (puc. 8, a, ). Popmynsl s
pacyera ko3¢ GULMEHTa IIMNTHYHOCTH G U yIja
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Puc. 7. K cpaBrenuto /IH no momHoctH (a, 6, 0) ¥ nonsipusanuonusix JJH (6, e, €) HaKIIOHHOTO HOJIYyBOJIHOBOTO BUOpATOpa,
PAaCIOI0KEHHOTO HaJl KBaJPAaTHBIM dKPAHOM C pazmepamu W = L = 3\, paccuntanubix metogaom PI'T]] (kpussie 1) u MmeTomom

MOMEHTOB (KpHUBBIE 2) B ITIOCKOCTH Habmonerust @ = 90°

OpHUEHTAIIMH [3 BEKTOpa HAIPSHKCHHOCTH TOJIS IPH-
Benensl B [10].

6. 3akimouenue

st u3imy4aroiiiei CUCTEMBbI, COCTOSIIEN U3 UMIIEIaHC-
HOTO BHOpaTopa ¥ MpsMOYTOIBHOTO HIEATEHO POBO-
JISIIIIETO 9KpaHa, pa3paboTaHa METOUKA OTIPEIEIICHIS
ycioBHi 151 pOpMUPOBAHUS B 33/IaHHOM HAIPABICHUN
B OJIHOM U3 IVIABHBIX IUIOCKOCTEN HAOIIONEHUS BOJIHBI
C KpYTOBOM MOJpHU3aIMei Py MAaKCUMATBHO JOCTHKU-
MO aMITTHTY/E TTOJIsI C Y9ETOM JU(DPAKIIMOHHBIX 3(-
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(heKTOB Ha KPOMKaX JKpaHa KOHEYHBIX Pa3MEpOB.
Hcnonps30BaHre NOTYBOJIHOBOIO BUOpaTopa ¢ pe3oHaH-
CHBIM MIMIIEIaHCOM B KaueCcTBe 00JTydareIs 9KpaHa 1mo-
3BOJISIET TIyTEM BBIOOpA ONTHUMAIBHBIX yITIa HAKIIOHA
W yanieHus BUOpartopa oT 3KpaHa yBeJIMIUTh MOIITHOCTb
n3IydeHrs: Oosiee YeM B /IBa pa3a 1Mo CPaBHEHHUIO CO
cllydaeM OOJTydeHHsI SKpaHa WACATHHO TPOBOJISIIINM
BUOpaToOpoM ToM ke JuiHBL [lokazaHo, 4TO pacdeTs
JUTSl HAKJIOHHOTO BUOPATOpa, paclooyKeHHOTO HaJl 3K-
paHOM, JArOT HAJIEXKHBIE PE3yNbTaThl IIPH pa3Mepax
CTOPOH 9KpaHa He MEHee TPEX JIIMH BOJIH.

227



H. Il. Enuceesa u op.
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Puc. 8. Jlunuy paBHBIX 3Ha4eHUH KO3 PUIMEHTOB IMIUOTUYHOCTH Gj; U YIIIOB OPHEHTALUU [3,; BEKTOPOB MOIHOIO (a, ) U
I'O (6, 2) noneii B cucreMe koopauHar (0, @) B cioydae, Koraa BUOPATOp ¢ yIJIOM HAaKJIOHA o =46° ¥ TOKOM /;; HaXOAUTCS HAJl

ceperHOM 3KpaHa ¢ pazmepamu W =L =3\ npu h=0.25A

Pa3pa60TaHHa;1 MCTOAWKA U PE3YIbTAaThl UCCIIC-
JAOBAaHUA MOT'YT OBITH IIOJIE3HBI IIpyu NPOCKTUPOBAHUHN
H3JIyYaromuX CHCTEM, YaCTbIO KOTOPBIX SABJIAIOTCA
TOHKHUEC BI/I6paTOpI>I U MCTAJNIMYCCKHUEC 3KPAHbI KO-
HCYHBIX Pa3sMEpOB.
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FORMATION OF CIRCULARLY POLARIZED WAVE
BY THE OBLIQUE IMPEDANCE WIRE DIPOLE
LOCATED OVER THE RECTANGULAR SCREEN

Purpose: The conditions for formation of a wave with circular
polarization and extremely achievable field density amplitude
in the set directions of the main observation planes in the far
zone, radiated by the oblique impedance wire dipole located
over the rectangular perfectly conducting screen are determined.
Design/methodology/approach: To solve the 3-D vector problem
of diffraction of a field of arbitrarily oriented impedance thin wire
dipole on the perfectly conducting rectangular screen the uniform
geometric theory diffraction method is applied, and the asymp-
totic expressions for an electric current of the horizontal impeda-
nce wire dipole with electrical length 0.4 <2//). < 0.6 are used.
Findings: The dipole’s slope angles at which the wave with
equal amplitudes of orthogonal components of the electric field
vector is radiated, and also the corresponding to them ellipticity
coefficients and normalized squared absolute values of the elec-
tric field vector as functions of the observation angles and the
distance between dipole and screen are calculated accounting
for the diffraction effects on screen edges.

Conclusions: The technique is developed for determination of
an impedance wire dipole slope angle with account for the dif-
fraction effects on screen edges at which the circularly polarized
wave is radiated. It is shown that by the choice of an appropriate
slope angle and distance of the resonant impedance wire dipole
from the screen, the circularly polarized radiation with extreme-
ly achievable intensity in the given direction in one of the main
observation planes can be realized.
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OOPMYBAHHA XBUJII I3 KPYT'OBOIO
NOJIAPU3ALIETO [TOXNIINM IMIIEJJAHCHUM
BIBPATOPOM, PO3TAILIOBAHUM

HAI IMTPAMOKYTHUM EKPAHOM

IIpeomem i mema pobomu: BuzHauatoTbest yMOBU (pOPMyBaHHS
XBHII i3 KPYTOBOIO MOJISAPU3ALIEI0 H MAKCHMAJIBHO JOCSHKHOIO
aMILTITYZOI0 HAalPY>KEHOCTI IOJIS B 33JaHHUX HANpPsIMKax y To-
JIOBHUX IUTOIIMHAX CIIOCTEPEKEHHS B TAJIbHI I 30H1, BUTIPOMIHIO-
BaHOI TOXMJIUM IMIIETaHCHUM BiOPaTOpOM, PO3TAILIOBAHUM Hal
NPSIMOKYTHHM i€aIbHO IPOBIJHIM €KPAHOM.

Memoou ma memooonoeia: Jns po3B’a3Ky TPUBUMIipHOT
BEKTOPHOI 3a1a4i qu(hpaKIiii moJIst TOBLTEHO OPIEHTOBAHOTO TOH-
KOTO iMIIeJaHCHOTO BiOpaTopa Ha ieaqbHO IPOBITHOMY IIpsi-
MOKYTHOMY €KpaHi 3aCTOCOBY€EThCS METO PIBHOMIPHOT FeoMeT-
pHYHOI Teopil Audpakii 3 BAKOPUCTAHHIM aCHMITOTUYHHX
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BHUPa3iB VTSI SNIEKTPHIHOTO CTPYMY FOPH30HTAIBHOTO iMITeIaH-
CHOTO BiGpaTopa 3 eJIEKTpUIHOK0 NoBxkuHow 0.4 < 2//)1 <0.6.
Pesynvomamu: 3 ypaxyBaHHsM tudpakiiiiHux eexTiB Ha KpoM-
Kax eKpaHa po3pax0oBaHO KyTH HAXHITy BiOpaTopa, 3a SKHUX BHII-
POMIHIOETHCSI XBUIIS 3 PIBHUMHE aMILTITYJaMH OPTOTOHATIBHUX
KOMIIOHCHTIB BEKTOPA HAIIPY)KEHOCTI €IeKTPUYHOTO OIS, a Ta-
KO BIITIIOBi/THI TM Koeil[ieHTH eNiNTHYHOCTI i HOPMOBaHi KBa/I-
paty MOIyJIsl BEKTOpa HAIPY)KEHOCTI €IIEKTPHIHOTO MOJIS XBIJTI
sIK pyHKIIIT KyTa criocTepeskeHHs 1 BiicTaHi MiX BiOpaTopom
1 eKpaHOM.

Bucnogox: Po3po6ieHO METOIMKY BU3HAYCHHS KyTa HAXHITY
IMITeTaHCHOT O BibpaTopa 3 ypaxyBaHHsIM TU(paKIiiiHuX eexTis
Ha KpOMKaX eKpaHa KiHI[EBUX PO3MIpIB, 3a SIKOTO BHUITPOMIHIOETh-
51 XBHJISL 3 KPYTOBOIO MoJisipu3artiero. ITokazaHo, o MIIIXOM
BUOOPY BIIMOBIIHUX KyTa HAXUITY i BIIIAICHOCTI IMITEIAHCHOTO
PE30HAHCHOTO BiOpaTopa BiIHOCHO eKpaHa MOXKJIMBO peaisy-
BaTH KPYTOMOJSIPH30BaHE BUITPOMIHIOBAHHS i3 TPAHUYHO [0~
CSDKHOIO IHTCHCHBHICTIO B 33/IaHOMY HaIIPSIMKY B OJTHiH 3 TOJIOB-
HUX IUTOIMH CIIOCTEPEIKESHHS.

Knouoei cnosa. NpsIMOKYTHUH eKpaH, IOBEPXHEBUH iMIIeIaHC,
pe30HaHCHUM BiOpaTop, XBUIIA, KpyroBa HOJNApH3alis, KO-
eillieHT eNNTHYHOCTI, AMIUTITY/a OISt
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