ŇĚŢĂŊĹĞŇŻ ŁŐŚŇĹŮĚŚŁŐČŐ ŘĂĎĹŐĹĞŃŞŮĚŊĹ§ 2 Šěňă: ŐŔĹŚĂŊĹĚ ŚŐŚŠŐ§ŊĹ§ ŔŐŃ§ŘĹĞĂŰĹĹ ŘĂĎĹŐĹĞŃŞŮĚŊĹ§

Łăłă ŕàĺ ćëąőàě ăďěłćăâŋőčő ňěåăŋĺğňă čěŋěàăæĺĺ łőáňĺçěáłőčő àăďĺőĺğńãçěŋĺï âăł ĺ ŋěŕőáàěďáâćěŋŋő ŕàĺ ďĺăčŋőáâĺłě ŕăàăňěâàőć ŕńăğňë ąőńìèãî àőńì ĺčàăîâ ŕőńïàĺğăæĺőŋŋëě ĺğňěàěŋĺï. Őáőąěŋŋő ćăęŋãî àőńì ăŋăńĺğ ŕőńïàĺğăæĺĺ ćăęěŋőŋĺ ŕàĺ ĺğňěàěŋĺĺ ňăčŋĺâŋëå ŕőńěľ łőáňĺçěáłőľ ŕńăğňë. Ůăáâő àăďĺőăáâàőŋőňĺçěáłĺě ŋăąńîďěŋĺï ïćńïîâáï ěďĺŋáâćěŋŋëň ŋăďěęŋëň áŕőáőą ĺğňěàěŋĺï ŋăŕàïęěŋŋőáâĺ ŕőńï. Ŕőíâőňã ć ŋăèěň łãàáě ňë ãďěńĺň ğŋăçĺâěńìŋőě ćŋĺňăŋĺě ňěâőďăň ăŋăńĺğă ŕőńïàĺğăæĺőŋŋëå ŋăąńîďěŋĺľ ĺ ĺå ĺŋâěàŕàěâăæĺĺ. Ŋăçŋěň ňë áő ğŋăłőňáâćă áŕőáőąőć őŕĺáăŋĺï áőáâőïŋĺï ŕőńïàĺğăæĺĺ íńěłâàőňăčŋĺâŋőľ ćőńŋë, çěňã ĺ ŕőáćïéěŋă ŋăáâőïéăï ńěłæĺï.

2.1. Ňěâőďë őŕĺáăŋĺï ŕőńïàĺğăæĺĺ

Śőáâőïŋĺě ŕőńïàĺğăæĺĺ łőáňĺçěáłőčő àăďĺőĺğńãçěŋĺï (áň. Řĺá.2.1) őąëçŋő őŕĺáëćăěâáï őďŋĺň ĺğ ďćãå áŕőáőąőć . Ć ŕěàćőň, őąńăďăîéěň ąőńìèěľ ŋăčńïďŋőáâìî, áőáâőïŋĺě ŕőńïàĺğőćăŋŋőľ łőňŕőŋěŋâë őŕĺáëćăěâáï çěàěğ őâŋőèěŋĺě őáěľ íńńĺŕáă, łőâőàőě ňë őąőğŋăçěň çěàěğ tan σ, ĺ ãčőń χ ŋăłńőŋă ąőńìèőľ őáĺ ł őáïň ĺáåőďŋőľ áĺáâěňë łőőàďĺŋăâ (x, y). Ćő ćâőàőň ĺáŕőńìğãîâáï łćăďàăâĺçŋëě őâŋőáĺâěńìŋő ŕőńï ćěńĺçĺŋë | ŕăàăňěâàë Śâőłáă.

Ğăňěâĺň, çâő ŕńőáłăï ňőŋőåàőňăâĺçěáłă ćőńŋă ćáěčďă őąńăďăěâ íńńĺŕâĺçěáłőľ ŕőńïàĺğăæĺěľ. Őďŋăłő âăłőćăï ïćńïěâáï ňăâěňăâĺçěáłőľ ăąáâàăłæĺěľ, ćëďěńïîéěľ ŋěłã łőňŕőŋěŋâã ĺğ \ŕăłěâă" ćőńŋ. Ć ďěľáâćĺâěńìŋőáâĺ ć àăďĺőăâàőŋőňĺçěáłĺå ŋăąńîďěŋĺïå ňë ĺňěěň èãňőćőľ áĺčŋăń á ąőńěě ĺńĺ ňěŋěě èĺàőłĺň áŕěłâàőň, ĺğ łőâőàőčő ŕàĺěňŋĺł ĺğńãçěŋĺï ćëàěğăěâ ŕőńőáã çăáâőâ Δω (ć őâďěńìŋëå áńãçăïå íâă ŕőńőáă őŕàěďěńïěâáï ňěåăŋĺğňőň ĺğńãçěŋĺï ĺ ňőęěâ ąëâì ãęě ŕőńőáë ŕàĺěňă). Ćëďěńěŋŋëľ âăłĺň őąàăğőň ćěďěâ áěąï łăł ňőŋőåàőňăâĺçěáłĺľ ŋă ňăáèâăąăå ćàěňěŋĺ Δt ≤ ΔΩ^{−1}. Ŋă âăłĺå ŕàőňěęãâłăå ćàěňěŋĺ ćőńŋă ćőáŕàĺŋĺňăěâáï łăł íńńĺŕâĺçěáłĺ ŕőńïàĺğőćăŋŋăï.

Ŋăàïďã á áĺáâěňőľ łőőàďĺŋăâ (x′, y′), ŋăŕàăćńěŋĺě őáěľ łőâőàőľ őąëçŋő őŕàěďěńïěâáï ĺáŕőńìğãěňőľ ďńï ňğňěàěŋĺï íâőľ ąãďěň àăááňăâàĺćăâì áĺáâěňã (x′, y′), ć łőâőàőľ ŋăŕàăćńěŋĺě őáěľ áőćŕăďăěâ á ŋăŕàăćńěŋĺěň čńăćŋëå őáěľ íńńĺŕáă ŕőńïàĺğăæĺĺ.

Řĺáãŋőł 2.1. İńńĺŕá ŕőńïàĺğăæĺĺ ĺ áĺáâěňë łőőàďĺŋăâ ć łăàâĺŋŋőľ ŕńőáłőáâĺ, âő ěáâì ŕńőáłőáâĺ, ŋőàňăńìŋőľ ł ŋăŕàăćńěŋĺî ŋă ŋăąńîďăâěńï. Ćőńŋă àăáŕàőáâàăŋïěâáï ŕő ŋăŕàăćńěŋĺî őáĺ z, ŕěàŕěŋďĺłãńïàŋőňã ł ŕńőáłőáâĺ àĺáãŋłă, ć áâőàőŋã ł ŋăň.

Ć íâőľ áĺáâěňě łőőàďĺŋăâ łőňŕőŋěŋâë íńěłâàĺçěáłőčő ŕőńï ćőńŋë ĺňěîâ ćĺď:

E_{x′} = E_∘ cos σe^{iω}E_{y′} = E_∘ sin σe^{i(ω+ π2} (2.1)

Łàőňě âőčő, ŋěőąåőďĺňő ãçěáâì łăł ĺŋěâěŋáĺćŋőáâì ŕőńïàĺğőćăŋŋőľ łőňŕőŋěŋâë ćőńŋë I_p, âăł ĺ ďőńî íŋěàčĺĺ ŕőńïàĺğőćăŋŋőčő ĺğńãçěŋĺï P ć ŕőńŋőľ ěčő ĺŋâěŋáĺćŋőáâĺ I:

I_p = |E_{x′}|^2 + |E_{y′}|^2P = I_p I (2.2)

Ďàãčőľ èĺàőłő ĺáŕőńìğãěňëľ áŕőáőą őŕĺáăŋĺï áőáâőïŋĺï ŕőńïàĺğăæĺĺ ćőńŋë | íâő ŕăàăňěâàë Śâőłáă:

I = E_xE^∗_x + E_yE^∗_y = |E_x|^2 + |E_y|^2Q = E_xE^∗_x − E_yE^∗_y = |E_x|^2 − |E_y|^2U = E_xE^∗_y + E_yE^∗_x = 2|E_x| · |E_y| cos(ϕ_x − ϕ_y)U = E_xE^∗_y − E_yE^∗_x = 2|E_x| · |E_y| sin(ϕ_x − ϕ_y) (2.3) Ůěàâă áćěàåã őğŋăçăěâ ãáàěďŋěŋĺě ŕő ćàěňěŋĺ; ϕ_x ĺ ϕ_y | äăğë áőőâćěâáâćãîéĺå ćőńŋ. Ć áńãçăě ňőŋőåàőňăâĺçěáłőľ ćőńŋë ňë ĺňěěň ďěńő á ŋěňěŋïîéěľáï ćő ćàěňěŋĺ íńńĺŕâĺçěáłőľ ŕőńïàĺğăæĺěľ. Ĺğ (2.3) áńěďãěâ, çâő ŕăàăňěâàë Śâőłáă ć íâőň áńãçăě áćïğăŋë áőőâŋőèěŋĺěň

Q^2 + U^2 + V^2 = I^2. (2.4)

İâő áőőâŋőèěŋĺě ňőęěâ áőåàăŋïâìáï ćő ćàěňěŋĺ ĺ ďńï ŋěňőŋőåàőňăâĺçěáłőľ ćőńŋë, ěáńĺ äőàňă ĺ ŋăŕàăćńěŋĺě őáěľ íńńĺŕáă ŋě ňěŋïîâáï

(ŕàĺ ćőğňőęŋőň ĺğňěŋěŋĺĺ ĺŋâěŋáĺćŋőáâĺ). Šőčďă ňë čőćőàĺň, çâő ćőńŋă ŕőńŋőáâìî ŕőńïàĺğőćăŋă. Ć őąéěň ęě áńãçăě ãáàěďŋěŋĺě ŕő ćàěňěŋĺ ŕàăćëå çăáâěľ ãàăćŋěŋĺľ (2.3) ŕàĺćőďĺâ ł áőőâŋőèěŋĺî:

Q^2 + U^2 + V^2 ≤ I^2. (2.5)

ĺ ćőńŋă ŋăğëćăěâáï çăáâĺçŋő ŕőńïàĺğőćăŋŋőľ (ěáńĺ Q^2 + U^2 + V^2 < I^2). Ć áńãçăě, łőčďă Q^2 + U^2 + V^2 = 0, ňë čőćőàĺň ő ŕőńŋőáâìî ŋěŕőńïàĺğőćăŋŋőľ ćőńŋě (ĺŋăçě, ćőńŋě á åăőâĺçěáłőľ ŕőńïàĺğăæĺěľ).

Ć łăçěáâćě ŕàĺňěçăŋĺï áńěďãěâ ãłăğăâì, çâő ŋăàïďã á ŕăàăňěâàăňĺ Śâőłáă ĺáŕőńìğãěâáï ďàãčőľ áŕőáőą őŕĺáăŋĺï ŕőńïàĺğăæĺĺ, âőęě á ŕőňéìî ćěńĺçĺŋ, łćăďàăâĺçŋëå őâŋőáĺâěńìŋő ŕőńï ćőńŋë, | âěŋğőà ŕőńïàĺğăæĺĺ. Ěčő łőňŕőěŋâë őŕàěďěńïîâáï áńěďãîéĺň őąàăğőň: J_{ik} = E_iE_k (i, k = x, y) (2.6) Łăł ĺ ć áńãçăě ŕăàăňěâàőć Śâőłáă, ěáńĺ âőńìłő àěçì ĺďěâ ŋě ő ňőŋőåàőňăâĺçěáłĺå ćőńŋăå, ŕàăćëě çăáâĺ ąěàãâáï ãáàěďŋěŋŋëňĺ ŕő ćàěňěŋĺ. Łőňŕőŋěŋâë J_{11} ĺ J_{22} ŕàěďáăćńïîâ ĺŋâěŋáĺćŋőáâĺ ĺğńãçěŋĺï á ńĺŋěľŋëňĺ ŕőńïàĺğăæĺïňĺ ćďőńì őáěľ x ĺ y, ć âő ćàěňï łăł J_{12} ĺ J_{21} ć őąéěň áńãçăě ïćńïîâáï łőňŕńěłáŋëňĺ ćěńĺçĺŋăňĺ ĺ őâàăęăîâ áâěŕěŋì łőčěàěŋâŋőáâĺ ňěęďã ďćãňï ãłăğăŋŋëňĺ ńĺŋěľŋő ŕőńïàĺğőćăŋŋëňĺ ćőńŋăňĺ. Ďńï ŋěłőčěàěŋâŋëå ćőńŋ őŋĺ őąàăéăîâáï ć ŋãńì. Őçěćĺďŋő, çâő łőňŕőŋěŋâë âěŋğőàă ŕőńïàĺğăæĺĺ áćïğăŋë á ŕăàăňěâàăňĺ Śâőłáă áńěďãîéĺňĺ ŕàőáâëňĺ áőőâŋőèěŋĺïňĺ:

I = J_{11} + J_{22}Q = J_{11} − J_{22}U = J_{12} + J_{21}iV = J_{12} − J_{21} (2.7)

Ďńï ãïáŋěŋĺï äĺğĺçěáłőčő áňëáńă ŕăàăňěâàőć Śâőłáă őąàăâĺňáï ł Řĺá.2.2, ŋă łőâőàőň ďńï ĺńńîáâàăæĺĺ ŕàěďáâăćńěŋë ŋěłőâőàëě çăáâŋëě áńãçăĺ.

Řĺáãŋőł 2.2. Ţăàăłâěà ŕőńïàĺğăæĺĺ ĺğńãçěŋĺï ĺ áőőâćěâáâćãîéĺě ŕăàăňěâàë Śâőłáă ďńï âàěå çăáâŋëå áńãçăěć. (a) | ĺğńãçěŋĺě ńĺŋěľŋő ŕőńïàĺğàćăŋő ćďőńì őáĺ x; (b) | ĺğńãçěŋĺě ńĺŋěľŋő ŕőńïàĺğőćăŋő ŕőď ãčńőň 45 ł őáĺ x; (c) | ĺğńãçěŋĺě ŕőńïàĺğőćăŋő ŕő łàãčã (ŕàăćăï łàãčőćăï ŕőńïàĺğăæĺï).

2.2. Śćïğì ďćãå áŕőáőąőć őŕĺáăŋï ŕőńïàĺğăæĺĺ

Ůâőąë ŋăľâĺ áćïğì őąőĺå áŕőáőąőć őŕĺáăŋĺï ŕőńïàĺğăæĺĺ ĺáŕőńìğãěň ŕěàěåőď ĺğ őďŋőľ áĺáâěňë łőőàďĺŋăâ ć ďàãčãî, ŕőćěàŋãâãî őâŋőáĺâěńìŋő ŕěàćőľ ŋă ãčőń χ (áň. Řĺá.1) ĺ äőàňãńã (2.1).

E_x = E^′_x cos χ − E^′_y sin χ = E_∘(cos χ · cos σ − i · sin χ · sin σ)E_y = E^′_x sin χ + E^′_y cos χ = E_∘(sin χ · cos σ + i · cos χ · sin σ) (2.8) Ŕőďáâăćńïï íâĺ ćëàăęěŋĺï ć őŕàěďěńěŋĺï ŕăàăňěâàőć Śâőłáă, ŕőńãçăěň

I_p = E_x · E^∗_x + E_y · E^∗_y = |E^2_∘ |(cos^2χ · cos^2 σ + sin^2 χ · sin^2 σ + sin^2 χ · cos^2 σ + cos^2 χ · sin^2 σ)Q = E_x · E^∗_x − E_y · E^∗_y = |E^2_∘ |(cos^2χ · cos^2 σ + sin^2 χ · sin^2 σ − sin^2 χ · cos^2 σ − cos^2 χ · sin^2 σ)U = E_x · E^∗_y + E_y · E^∗_x = |E^2_∘ |2(cosχ · sin χ · cos^2 σ − cos χ · sin χ · sin^2 σ)V = i(E_x · E^∗_y − E_y · E^∗_x) = i|E^2_∘ |2(cosσ · sin σ · cos^2 χ + cos σ · sin σ · sin^2 χ) (2.9) Ŕőáńě ŕàőáâëå âàĺčőŋőňěâàĺçěáłĺå ŕàěőąàăğőćăŋĺľ ĺňěěň:

I_p = |E^2_∘ |Q = |E^2_∘ | cos 2σ · cos 2χU = |E^2_∘ | cos 2σ · sin 2χV = |E^2_∘ | sin(2σ) (2.10) Ŋő, ãçĺâëćăï, çâő I_p = P · I, ňőęěň ğăŕĺáăâì (2.10) ć ćĺďě:

I = IQ = P · I · cos 2σ · cos 2χU = P · I · cos 2σ · sin 2χV = P · I · sin(2σ) (2.11) İâĺ äőàňãńë ŕőğćőńïîâ ćëçĺáńĺâì ŕăàăňěâàë Śâőłáă, ěáńĺ ĺŋâěŋáĺćŋőáâì ĺ áőáâőïŋĺě ŕőńïàĺğăæĺĺ ĺğńãçěŋĺï ğăďăŋë ćěńĺçĺŋăňĺ I, P, tan σ, χ. Ğăňěâĺň, çâő I_p = √ Q^2 + U^2 + V^2 ěáâì ĺŋâěŋáĺćŋőáâì ŕőńïàĺğőćăŋŋőľ łőňŕőŋěŋâë Ĺğ äőàňãń (2.7) ńěčłő ŋăľâĺ ĺ őąàăâŋëě ŕàěőąàăğőćăŋĺï, ŕőğćőńïîéĺě ŕěàěľâĺ őâ ŕăàňěâàőć Śâőłáă ł ŕăàăňě- âàăň I, P, tan σ, χ: I = IP = √ Q^2 + U^2 + V^2 I tan 2σ = V √ Q^2 + U^2 tan 2χ = UQ

(2.12)

Ŕăàăňěâàë Śâőłáă, łăł ćĺďĺň ĺğ ĺå őŕàěďěńěŋĺï (2.3), ïćńïîâáï ćěńĺçĺŋăňĺ, łćăďàăâĺçŋëňĺ őâŋőáĺâěńìŋő ŕőńï ćőńŋë. Ĺňěŋŋő íâő őŕàěďěńïěâ éĺàőłãî őąńăáâì ĺå ĺáŕőńìğőćăŋĺï. Ćő-ŕěàćëå (ŕàĺ áőőâćěâáćãîéěň ãáàěďŋěŋĺĺ ŕő ćàěňěŋĺ) őŋĺ őłăğëćăîâáï ăďďĺâĺćŋëňĺ ďńï íŋěàčĺĺ ŕőâőłőć, ĺďãéĺå őâ ŋěğăćĺáĺňëå ĺáâőçŋĺłőć ĺğńãçěŋĺï, ŕőáłőńìłã äăğë łőńěąăŋĺï ŕőńï âăłĺå ĺğńãçăâěńěľ äńîłâãĺàãîâ ŋěğăćĺáĺňő. İâő ćăęŋőě őąáìâőïâěńìáâćő ŕőğćőńïěâ, ć çăáâŋőáâĺ, ŋăŕĺáăâì ďńï ŕăàăňěâàőć Śâőłáă ãàăćŋěŋĺï ŕěàěŋőáă ĺğńãçěŋĺï, ŕőáłőńìłã ŕőáńěďŋĺě áãňňĺàãîâ íŋěàčĺî őâ ĺáâőçŋĺłőć, àăáŕőńőęěŋŋëå ćďőńì ńãçă ğàěŋĺï. Ćő-ćâőàëå, âăł łăł ć àăďĺőňěâàĺçěáłőľ ăŕŕăàăâãàě ĺŕőńìğãěâáï őąëçŋő łćăďàăâĺçŋőě ďěâěłâĺàőćăŋĺě, ć àăďĺőŕőńïàĺňěâàăå ňë, łăł ŕàăćĺńő, àěčĺáâàĺàãěň ŋă ćëåőďě ŕăàăňěâàë Śâőłáă, ńĺąő ĺå ńĺŋěľŋëě łőňąĺŋăæĺĺ.

Ć åăőâĺçěáłĺ ŕőńïàĺğőćăŋŋőň ĺğńãçěŋĺĺ ŋĺ őďĺŋ âĺŕ ŕőńïàĺğăæĺĺ ŋě ĺňěěâ ŕàěĺňãéěáâćěŋŋőčő ğŋăçěŋĺï. Ć âăłőľ ćőńŋě ĺŋâěŋáĺćŋőáâì łőňŕőŋěŋâ ćőńŋë á ńĺŋěľŋőľ ŕőńïàĺğăæĺěľ ŕő ŋăŕàăćńěŋĺïň őáěľ x ĺ y ć áàěďŋěň őďŋă ĺ âă ęě, âő ěáâì E^2_x = E^2_y , áâăńő ąëâì Q = 0 (áň. äőàňãńë (2.3)). Ć âő ęě ćàěňï, ńîąëě ďćě ćőńŋë, ĺňěîéĺě ćğăĺňŋő őàâőčőŋăńìŋëě ŕőńïàĺğăæĺĺ ïćńïîâáï ćőńŋăňĺ á ŋěğăćĺáĺňëňĺ äăğăňĺ ĺ, áńěďőćăâěńìŋő, E_xE^∗_y = 0. Šăłĺň őąàăğőň, ňë âăłęě ĺňěěň U = V = 0. Ćőńŋã á âăłĺňĺ ŕăàăňěâàăňĺ ňë âăłęě ŋăğëćăěň ŋěŕőńïàĺğőćăŋŋőľ. Ŕőáłőńìłã ŕăàăňěâàë Śâőłáă ăďďĺâĺćŋë ďńï ŋěğăćĺáĺňëå ćőńŋőćëå ŕőâőłőć, ćőńŋã á ŕàőĺğćőńìŋőľ ŕőńïàĺğăæĺěľ ňőęŋő ŕàěďáâăćĺâì łăł áãňňã ďćãå ŋěğăćĺáĺňëå ćőńŋ: őďŋã ŕőńŋőáâìî ŕőńïàĺğőćăŋŋãî á ĺŋâěŋáĺćŋőáâìî I_p = √ Q^2 + U^2 + V^2 ĺ ćâőàãî | ŋěŕőńïàĺğőćăŋŋãî, ďńï łőâőàőľ ~Q = Ũ = ~V = 0, ă ~I = I −I_p; ŕàĺ íâőň áâěŕěŋì ŕőńïàĺğăæĺĺ ěáâì P = I_p/I. Łőčďă ňë čőćőàĺň ő ŕőńïàĺğőćăŋŋőľ łőňŕőŋěŋâě, âő ĺňěěň ć ćĺďã ŕěàćãî áőáâăćńïîéãî.

2.3. Őąőąéěŋŋëě ŕăàăňěâàćë Śâőłáă

Őŕàěďěńěŋĺě: Ďćě íńńĺŕâĺçěáłĺ ŕőńïàĺğőćăŋŋëě ćőńŋë ĺňěîâ ćğăĺňŋő őàâőčőŋăńìŋëě ŕőńïàĺğăæĺĺ, ěáńĺ ćëŕőńŋïîâáï áńěďãîéĺě áőőâŋőèěŋĺï:

| (a) Ąőńìèĺě őáĺ íńńĺáőć ćğăĺňŋő ŕàěŕěŋďĺłãńïàŋë. | (b) Őâŋőèěŋĺě ňěŋìèľ őáĺ íńńĺŕáă ł ąőńìèěľ őďĺŋăłőćő ďńï őąőĺå íńńĺŕáőć.

| (c) Ŋăŕàăćńěŋĺě ćàăéěŋĺï ćěłâőàă íńńěłâàĺçěáłőčő ŕőńï ć ďćãå ćőńŋăå ŕàőâĺćőŕőńőęŋő.

Őąőğŋăçĺć ĺŋďěłáë ďćãå ćğĺňŋő őàâőčőŋăńìŋëå ćőńŋ çěàěğ 1 ĺ 2, ňë ňőęěň íâĺ ãáńőćĺï äőàňăńìŋő ğăŕĺáăâì áńěďãîéĺň őąàăğőň:

χ_1 + π 2 = χ_2 (2.13a) tan σ_1 · tan σ_2 = −1 (2.13b)

Ğŋăł ňĺŋãáă ć ŕőáńěďŋěň áőőâŋőèěŋĺĺ ãçĺâëćăěâ äőàňăńìŋő àăğńĺçĺě ŋăŕàăćńěŋĺľ ćàăéěŋĺï ćěłâőàőć ćőńŋë ć łăàâĺŋŋőľ ŕńőáłőáâĺ. Ďńï ŕăàăňěâàőć Śâőłáă ćğăĺňŋő őàâőčőŋăńìŋëå ćőńŋ ĺňěîâ ňěáâő áńěďãîéĺě áőőâŋőèěŋĺï

Q_1 Q_2 = U_1 U_2 = V_1 V_2 < 0. (2.13c) áńěďãîéĺě ĺğ őăàěďěńěŋĺľ (2.3) ĺ áőőâŋőèěŋĺľ (2.8), (2.9).Őâňěâĺň, ć çăáâŋőáâĺ, çâő, ěáńĺ łăłőľ-ńĺąő ĺğ ŕăàăňěâàőć őďŋőľ ćőńŋë àăćěŋ ŋãńî, âő áőőâćěâáćãîéĺľ ŕăàăňěâà ćğćĺňŋő őàâőčőŋăńìŋőľ ćőńŋë | âőęě ŋãńì.

Ć àăááňőâàěŋŋëå ćëèě ŕăàăňěâàăå Śâőłáă ňë ŕőńğőćăńĺáì àăğńőęěŋĺěň íńěłâàőňăčŋĺâŋőľ ćőńŋë ŋă ďćě áőáâăćńïîéĺě, őąńăďăîéĺě ńěŋěľŋőľ ŕőńïàĺğăæĺěľ ć ŋăŕàăćńěŋĺïå őáěľ ŋěłőľ (ćëąàăŋŋőľ ŕàőĺğćőńìŋëň őąàăğőň) áĺáâěňë łőőàďĺŋăâ ć łăàâĺŋŋőľ ŕńőáłőáâĺ. Őàâë íâőľ áĺáâěňë ňë ŕàěďáâăćńïńĺ łăł ěďĺŋĺçŋëě ćěłâőàë, ŋăŕàăćńěŋŋëě ćďőńì áőőâćěâáâćãîéĺå ćğăĺňŋő ŕěàŕěŋďĺłãńïàŋëå őáěľ. Ĺň, ěáâěáâćěŋŋő, ňë ňőęěň őďŋőğŋăçŋő áőŕőáâăćĺâì ďćě ćőńŋë ěďĺŋĺçŋőľ ĺŋâěŋáĺćŋőáâĺ á ńĺŋěľŋëňĺ ćğăĺňŋő őàâőčőŋăńìŋëňĺ ŕőńïàĺğăæĺïňĺ, ŕő łőâőàëň ĺ ĺďěâ àăğńőęěŋĺě ăŋăńĺğĺàãěňőľ ćőńŋë. Šăłĺň őąàăğőň, ňë ĺáŕőńìğőćăńĺ àăğńőęěŋĺě ŕőńï ćőńŋë ć ćĺďě:

⃗E = E_x ⃗e_x + E_y ⃗e_y (2.14)

Ć àăćŋőľ áâěŕěŋĺ ňőęŋő ŕàőĺğćěáâĺ àăğńőęěŋĺě ŕőńï ćőńŋë E ŕő ďćãň ďàãčĺň ŕàőĺğćőńìŋëň ćğăĺňŋő őàâőčăŋăńìŋëň íńńĺŕâĺçěáłĺň ŕőńïàĺğăæĺïň, őŕàěďěńïěňëň łőňŕńěłáŋëňĺ ěďĺŋĺçŋëňĺ ćěłâőàăňĺ ⃗e_1 ĺ ⃗e_2:

⃗E = E_1⃗e_1 + E_2⃗e_2, (2.15)

čďě ďńï łőňŕńěłáŋëå őàâőć e_1 ĺ e_2 ĺňěîâ ňěáâő áőőâŋőèěŋĺï:

⃗e_1 · ⃗e^∗_1 = 1 ⃗e_2 · ⃗e^∗_2 = 1 ⃗e_1 · ⃗e^∗_2 = 0 ⃗e_2 · ⃗e^∗_1 = 0

(2.16)

Ğďěáì ŕěàćëě ďćă àăćěŋáâćă őŕàěďěńïîâ ěďĺŋĺçŋãî ĺŋâěŋáĺćŋőáâì őàâ, ă ŕőáńěďŋĺě ďćă áőćŕăďăîâ ĺ őàŕěďěńïîâ ĺå ćğăĺňŋãî őàâőčőŋőăńìŋőáâì. Ćğăĺňŋăï őàâőčőŋăńìŋőáâì àăğńőęěŋĺï őąěáŕěçĺćăěâ ăďďĺâĺćŋőáâì ŕăàăňěâàőć Śâőłáă ćőńŋ, ŕőńãçăěňëå ŕàĺ àăğńőęěŋĺĺ, ć çăáâŋőáâĺ I_1 + I_2 = I. Šěŕěàì, ŕő ăŋăńőčĺĺ á őŕàěďěńěŋĺěň (2.3), ňë ććěďěň ć àăááňőâàěŋĺě őąőąéěŋŋëě ŕăàăňěâàë Śâőłáă:

S_1 = E_1E^∗_1 + E_2E^∗_2 S_2 = E_1E^∗_1 − E_2E^∗_2 S_3 = E_1E^∗_2 + E_2E^∗_1 S_4 = i(E_1E^∗_2 − E_2E^∗_1 ) (2.17)

Řĺáãŋőł 2.3. Őàâë áő ćğăĺňŋő őàâőčőŋăńìŋëňĺ ŕőńïàĺğăæĺïňĺ

Šăł ęě łăł ĺ àăŋěě ŋăàïďã á őąőąéěŋŋëňĺ ŕăàăňěâàăňĺ Śâőłáă ňőęŋő àăááňăâàĺćăâì őąőąéěŋŋãî ňăâàĺæã ŕőńïàĺğăæĺĺ (âěŋğőà):

S_{11} = E_1E^∗_1 S_{22} = E_2E^∗_2 S_{12} = E_1E^∗_2 S_{21} = E_2E^∗_1 (2.18)

Ŕàĺ íâőň áőőâŋőèěŋĺě ňěęďã íńěňěŋâăňĺ ňăâàĺæë ŕőńïàĺğăæĺĺ ĺ ŕăàăňěâàăňĺ Śâőłáă ĺňěěâ ćĺď (áàăćŋĺ á (2.5)):

S_1 = S_{11} + S_{22}S_2 = S_{11} − S_{22}S_3 = S_{12} + S_{21}iS_4 = S_{12} − S_{21} (2.19)

Ŕěàćëě ďćě ćěńĺçĺŋë ć (2.18) őŕàěďěńïîâ ĺŋâěŋáĺćŋőáâì ďćãå ćőńŋ ŋăèěčő àăğńőęěŋĺï: I_1 = S_1 ĺ I_2 = S_2, ă ćâőàëě ďćă | áâěŕěŋì łőčěàěŋâŋőáâĺ ňěęďã ŋĺňĺ. Ć áőőâŋőèěŋĺïå (2.19) ŕěàćëě ŕăàăňěâàë ěáâì áőőâćěâáâćěŋŋő ŕőńŋăï (áãňňăàŋăï | I) ĺŋâěŋáĺćŋőáâì ćőńŋë ĺ àăğŋőáâì ĺŋâěŋáĺćŋőáâěľ ćőńŋ àăğńőęěŋĺï.

Ĺáŕőńìğőćăŋĺě őąőąéěŋŋëå ŕăàăňěâàőć Śâőłáă ćňěáâő őąëçŋëå, ńĺŋěľŋëå őłăğëćăěâáï ćěáìňă ŕàőďãłâĺćŋëň ňěâőďőň, ãŕàőéăîéěň ćëçĺáńěŋĺï ĺ őąěáŕěçĺćăîéĺň ŋăčńïďŋőáâì ć őŕĺáăŋĺĺ äĺğĺçěáłĺå ŕàőæěááőć, łőčďă ňë ĺňěěň ďěńő á àăáŕàőáâàăŋěŋĺěň âĺŕőć ćőńŋ, ŕőńïàĺğăæĺï łőâőàëå őŕàěďěńïěâáï ŕăàăňěâàăňĺ áàěďë (ŕńăğňë ĺńĺ âěåŋĺçěáłőčő ŕàĺąőàă). Ŋăŕàĺňěà, ć őďŋőľ ĺğ ąńĺęăľèĺå ńěłæĺľ (áň. Ńěłæĺî 4) ňë ãćĺďĺň, çâő ć łőáňĺçěáłőľ ŕńăğňě áő áńăąëň ňăčŋĺâŋëň ŕőńěň