Ŕĺśĳňă ć ĘİŠŤ, šőň 85, ćżŕ. 8, ś. 465 { 470 © 2007 č. 25 ăŕřěń£

Łńăśśĺůěśłĺľ ŕřěďěń ćĺďŋőśšĺ šřěţťőšőŋŋőľ ĺŋšěřťěřěŋűĺĺ

Ĺ. Ŋ. Ăčăťőŋőć, Š. Ÿ. Ĺśţăłőć, Ă. Ŋ. Ŕěŋĺŋ, Ň. Ć. Ůěţőćă^{1)}

Ťĺğĺůěśłĺľ ťăłşńĳšěš ŇČŞ ĺň. Ň.Ć. Ńőňőŋőśőćă, 119992 Ňőśłćă, Řőśśĺ£

Ŕőśšşŕĺńă ć řěďăłűĺ¿ 15 ňăřšă 2007 č.

Šěőřěšĺůěśłĺ ĺ ¡łśŕěřĺňěŋšăńĳŋő ŕőłăğăŋő, ůšő ĺŋšěřťěřěŋűĺ£ ĺŋšěŋśĺćŋőśšěľ šřěšĳěčő ŕőř£ďłă, ĺśśńěďşěňă£ ćő ňŋőčĺţ řăąőšăţ ŕőśńěďŋěčő ďěś£šĺńěšĺ£ ĺ őążůŋő ść£ğżćăěňă£ ś šřěţťőšőŋŋżň ŕěřěŕşšżćăŋĺěň, ňőęěš ŋăąń¿ďăšĳś£ ĺ ďń£ łńăśśĺůěśłőčő śćěšă, ŕřĺůěň ś ćżśőłőľ (ďő 81.8%) ćĺďŋőśšĳ¿. Řăśůěšż ŕőłăğżćă¿š, ůšő ďń£ ĺŋšěřťěřěŋűĺĺ ůěšćěřšőčő ŕőř£ďłă ŕő ĺŋšěŋśĺćŋőśšĺ łńăśśĺůěśłĺě ĺśšőůŋĺłĺ őąěśŕěůĺćă¿š ěźě ąőńĳÿş¿ ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż { ďő 94.4%. Šăłĺň őąřăğőň, ğŋăůĺšěńĳŋă£ ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż šřěšĳěčő ĺ ąőńěě ćżśőłĺţ ŕőř£ďłőć ŋě ňőęěš śůĺšăšĳś£ ŕřĺğŋăłőň ŋěłńăśśĺůěśłőčő ţăřăłšěřă ¡ťťěłšă.

PACS: 42.25.Hz, 42.50.Ar, 42.50.Dv

Ěźě śő ćřěňěŋĺ ¡łśŕěřĺňěŋšă Ţ¡ŋąěřĺ Ąřăşŋă { Šćĺśśă [1] ć łćăŋšőćőľ őŕšĺłě ĺğćěśšŋő £ćńěŋĺě ĺŋšěřťěřěŋűĺĺ ĺŋšěŋśĺćŋőśšěľ ćšőřőčő ŕőř£ďłă. Ă ĺňěŋŋő, łőřřěń£űĺőŋŋă£ ťşŋłűĺ£ ĺŋšěŋśĺćŋőśšěľ ć ďćşţ řăğďěńěŋŋżţ ć ŕřőśšřăŋśšćě ĺńĺ ćřěňěŋĺ šőůłăţ ňőęěš ğăćĺśěšĳ őš ŋěłőšőřżţ ťăğőćżţ ŋăąěčőć ŕřĺ ŋěğăćĺśĺňőśšĺ őš śőőšćěšśšćş¿źĺţ ťăğőćżţ ŋăąěčőć śăňĺţ ĺŋšěŋśĺćŋőśšěľ. Ţőš£ ćŕěřćżě ĺŋšěřťěřěŋűĺ£ ĺŋšěŋśĺćŋőśšěľ ŋăąń¿ďăńăśĳ ďń£ łńăśśĺůěśłĺţ ĺśšőůŋĺłőć (ć ůăśšŋőśšĺ, ďń£ ğćěğď [2]), őśőążľ ĺŋšěřěś ¡šőš ¡ťťěłš ćżğćăń ŕřĺňěŋĺšěńĳŋő ł ŋěłńăśśĺůěśłőňş śćěšş. Ć ňŋőčőůĺśńěŋŋżţ ¡łśŕěřĺňěŋšăţ (śň., ŋăŕřĺňěř, [3]) ŋăąń¿ďăńăśĳ ĺŋšěřťěřěŋűĺ£ ĺŋšěŋśĺćŋőśšěľ ďń£ ďćşţťőšőŋŋőčő śćěšă: ůĺśńő śőćŕăďěŋĺľ ťőšőőšśůěšőć ďćşţ ďěšěłšőřőć őśűĺńńĺřőćăńő ś ćĺďŋőśšĳ¿ [4], ąńĺğłőľ ł 100%, ŕřĺ ŕőśšő£ŋśšćě ůĺśěń śăňĺţ ťőšőőšśůěšőć. Ĺňěŋŋő ćżśőłă£ ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺĺ ĺŋšěŋśĺćŋőśšěľ ćšőřőčő ŕőř£ďłă { őšńĺůĺšěńĳŋă£ ůěřšă ďćşţťőšőŋŋőčő śćěšă ŕő śřăćŋěŋĺ¿ ś ĺğńşůěŋĺěň łńăśśĺůěśłĺţ ĺśšőůŋĺłőć, šăł łăł ďń£ łńăśśĺůěśłĺţ ĺśšőůŋĺłőć ňăłśĺňăńĳŋă£ ćĺďŋőśšĳ šăłőľ ĺŋšěřťěřěŋűĺĺ śőśšăćń£ěš ńĺÿĳ 50% [5]. İšő ğŋăůěŋĺě ćĺďŋőśšĺ řěăńĺğşěšś£ ďń£ łőčěřěŋšŋőčő śćěšă; ďřşčĺě łńăśśĺůěśłĺě ĺśšőůŋĺłĺ őąěśŕěůĺćă¿š ňěŋĳÿş¿ ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż. Ĺŋšěřťěřěŋűĺ£ ĺŋšěŋśĺćŋőśšěľ ďń£ łńăśśĺůěśłĺţ ĺśšőůŋĺłőć ążńă ŕřőďěňőŋśšřĺřőćăŋă ć ¡łśŕěřĺňěŋšăţ łăł ś łőčěřěŋšŋżň [6, 7], šăł ĺ ś łćăğĺšěŕńőćżň ĺğńşůěŋĺěň [8 { 11].

Ć ŕőśńěďŋĺě čőďż ŕő£ćĺńőśĳ ňŋőčő řăąőš, ŋăŕřăćńěŋŋżţ ŋă ŕřĺčőšőćńěŋĺě ňŋőčőťőšőŋŋżţ ŕěřěŕşšăŋŋżţ śőśšő£ŋĺľ śćěšă { šřěţ- [12], ůěšżřěţ- [13], ĺ

1)e-mail: masha@qopt.phys.msu.su

ďăęě ŕ£šĺťőšőŋŋżţ [14]. Ć łăůěśšćě ĺśšőůŋĺłă ňŋőčőťőšőŋŋżţ śőśšő£ŋĺľ ć őśŋőćŋőň ĺśŕőńĳğşěšś£ ŕăřăňěšřĺůěśłőě řăśśě£ŋĺě śćěšă. İłśŕěřĺňěŋšż śćőď£šś£ ł ŋăąń¿ďěŋĺ¿ ĺŋšěřťěřěŋűĺĺ ĺŋšěŋśĺćŋőśšěľ šřěšĳěčő ĺńĺ ąőńěě ćżśőłĺţ ŕőř£ďłőć. Ćżśőłă£ ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż ćżśÿĺţ ŕőř£ďłőć śůĺšăěšś£ ŕřő£ćńěŋĺěň ŋěłńăśśĺůěśłőčő ¡ťťěłšă { ňŋőčőťőšőŋŋőčő ŕěřěŕşšżćăŋĺ£.

Ŕřĺ ¡šőň ďő ŕőśńěďŋěčő ćřěňěŋĺ őśšăćăńś£ őšłřżšżň ćőŕřőś: łăłőć ŕřěďěń ćĺďŋőśšĺ ĺŋšěřťěřěŋűĺĺ ćżśÿĺţ ŕőř£ďłőć ďń£ łńăśśĺůěśłĺţ ĺśšőůŋĺłőć? Ďăŋŋă£ řăąőšă ŕőść£źěŋă šěőřěšĺůěśłőňş řăśůěšş ¡šőčő ŕřěďěńă ďń£ ĺŋšěřťěřěŋűĺĺ ĺŋšěŋśĺćŋőśšěľ šřěšĳěčő ŕőř£ďłă őš ďćşţ ŋěğăćĺśĺňżţ ĺśšőůŋĺłőć, ă šăłęě ¡łśŕěřĺňěŋšş ŕő ŋăąń¿ďěŋĺ¿ šăłőľ ĺŋšěřťěřěŋűĺĺ ďń£ łőčěřěŋšŋőčő ĺğńşůěŋĺ£.

Řăśśňőšřĺň ¡łśŕěřĺňěŋš ŕő ŋăąń¿ďěŋĺ¿ ĺŋšěřťěřěŋűĺĺ šřěšĳěčő ŕőř£ďłă ć śţěňě đŋčă (řĺś.1) [15]. Ĺğńşůěŋĺě ďćşţ ŕřőśšřăŋśšćěŋŋő řăğďěńěŋŋżţ łńăśśĺůěśłĺţ ĺśšőůŋĺłőć A, B řěčĺśšřĺřşěšś£ ć ďăńĳŋěľ ğőŋě šřěň£ ďěšěłšőřăňĺ, D_1, D_2, D_3, řăśŕőńőęěŋŋżňĺ ć šőůłăţ 1, 2, 3. Ć řěăńĳŋőň ¡łśŕěřĺňěŋšě ŕşůłĺ śćěšă, ŕăďă¿źĺě ŋă ďěšěłšőřż, ňőęŋő řăğďěńĺšĳ ś ŕőňőźĳ¿ śćěšőďěńĺšěńĳŋżţ ŕńăśšĺŋ. Śşźěśšćěŋŋő, ůšő ĺśšőůŋĺłĺ ŋěğăćĺśĺňż, šő ěśšĳ, ć őąźěň śńşůăě, ĺţ ăňŕńĺšşďż ĺ ťăğż ŋěğăćĺśĺňő ťńşłšşĺřş¿š. (Ć śńşůăě łőčěřěŋšŋżţ ĺśšőůŋĺłőć ťńşłšşăűĺĺ ăňŕńĺšşď őšśşšśšćş¿š, őďŋăłő ťńşłšşăűĺĺ ťăğ őśšă¿šś£.) Ĺğ-ğă ŋěğăćĺśĺňżţ ťńşłšşăűĺľ ťăğ őążůŋă£ ĺŋšěřťěřěŋűĺőŋŋă£ łăřšĺŋă (ŕěřćőčő ŕőř£ďłă ŕő ĺŋšěŋśĺćŋőśšĺ) \śšĺřăěšś£", ĺ ŕřĺ ŕěřěňěźěŋĺĺ łăęďőčő ĺğ ďěšěłšőřőć ĺŋšěŋśĺćŋőśšĳ śćěšă ŋă ěčő ćţőďě őśšăěšś£ ŋěĺğňěŋŋőľ. Ňěŋ£¿šś£, šěň ŋě ňěŋěě, ňőňěŋšż ĺŋšěŋśĺćŋőśšĺ, řěčĺśšřĺřşěňżě ďćşň£ ĺńĺ šřěň£ ďěšěłšőřăňĺ.

6 Ŕĺśĳňă ć ĘİŠŤ šőň 85 ćżŕ. 7 { 8 2007 465

Řĺś.1. Ŋăąń¿ďěŋĺě ĺŋšěřťěřěŋűĺĺ ĺŋšěŋśĺćŋőśšĺ šřěšĳěčő ŕőř£ďłă ć śţěňě đŋčă. Ĺğńşůěŋĺě ďćşţ ĺśšőůŋĺłőć A, B řěčĺśšřĺřşěšś£ ć ďăńĳŋěľ ğőŋě šřěň£ ťőšőďěšěłšőřăňĺ D1, D2, D3, ĺ ĺğňěř£ěšś£ łőńĺůěśšćő šřőľŋżţ śőćŕăďěŋĺľ ťőšőőšśůěšőć ć ğăćĺśĺňőśšĺ őš śňěźěŋĺ£ őďŋőčő ĺńĺ ďćşţ ťőšőďěšěłšőřőć

Ďěľśšćĺšěńĳŋő, ěśńĺ łńăśśĺůěśłĺě ŕőń£ ć šőů- łăţ A, B ĺňě¿š ćĺď E_{A,B} = E_{0,A,B} e^{iωt+iφA,B (t)} čďě E_{0,A,B} { ňěďńěŋŋő ňěŋ£¿źĺěś£ ăňŕńĺšşďż, ă φ_{A,B} (t) { ťńşłšşăűĺĺ ťăğ, šő ňčŋőćěŋŋżě ğŋăůěŋĺ£ ĺŋšěŋśĺćŋőśšěľ, řěčĺśšřĺřşěňżţ ďěšěłšőřăňĺ, řăć- ŋż I_n=I_A+I_B +E_{0A}E^∗_{0B} e^{i(ϕn+φA(t)−φB (t))}+c.c., n = 1, 2, 3, (1) čďě ϕ_n őŕřěďěń£ěš ťăğş ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż, łőšőřă£ ŋăąń¿ďăńăśĳ ąż ć šőůłě n ć őšśşšśšćĺě śńşůăľŋżţ ťăğőćżţ ťńşłšşăűĺľ φ_{A,B} (t), ă I_{A,B} { ĺŋšěŋśĺćŋőśšĺ ć šőůłăţ A ĺ B. Ťăğż ϕ_n ≡ ϕ_{An} − ϕ_{Bn} ğăćĺś£š ńĺÿĳ őš čěőňěšřĺĺ ¡łśŕěřĺňěŋšă (śň. řĺś.1), ă ĺňěŋŋő, őš řăśśšő£ŋĺ£ ňěęďş ĺśšőůŋĺłăňĺ ĺ ŕőńőęěŋĺěň šőůłĺ n.

Şśřěďŋ££ ŕő ćřěňěŋĺ ŕřőĺğćěďěŋĺ£ ďćşţ ĺńĺ šřěţ ňčŋőćěŋŋżţ ĺŋšěŋśĺćŋőśšěľ (1), ŕőńşůĺň łńăśśĺůěśłĺě łőřřěń£űĺőŋŋżě ťşŋłűĺĺ (ŁŤ) Čńăşąěřă ćšőřőčő ĺńĺ šřěšĳěčő ŕőř£ďłőć, śőőšćěšśšćěŋŋő:

G^{(2)}_{12} = ⟨I^2_A⟩ + ⟨I^2_B ⟩ + 2⟨I_A⟩⟨I_B ⟩(1 + cos ϕ_{12}),

G^{(3)}_{123} = ⟨I^3_A⟩ + ⟨I^3_B ⟩ + [⟨I^2_A⟩⟨I_B ⟩⟨I^2_B ⟩⟨I_A⟩]×

×[3 + 2(cos ϕ_{12} + cos ϕ_{23} + cos ϕ_{13})], (2) ϕ_{nm} ≡ ϕ_n − ϕ_m, n, m = 1, 2, 3. Ěśńĺ śřěďŋĺě ĺŋšěŋśĺćŋőśšĺ ďćşţ ĺśšőůŋĺłőć śőćŕăďă¿š ĺ śšăšĺśšĺłă ĺśšőůŋĺłőć őďĺŋăłőćă, šő ďń£ ŋőřňĺřőćăŋŋżţ ŁŤ ćšőřőčő ĺ šřěšĳěčő ŕőř£ďłőć

g^{(2)}_{12} ≡

G^{(2)}_{12} ⟨I_1⟩⟨I_2⟩ , g^{(3)}_{123} ≡

G^{(3)}_{123} ⟨I_1⟩⟨I_2⟩⟨I_3⟩ ŕőńşůĺň

g^{(2)}_{12} = g^{(2)} + 1 2 + 1 2 cos ϕ_{12}, (3)

g^{(3)}_{123} = 1 4 g^{(3)} + 3 4 g^{(2)} + g^{(2)} 2 [cos ϕ_{12} + cos ϕ_{23} + cos ϕ_{13}], (4) čďě g^{(2)}, g^{(3)} { ŋőřňĺřőćăŋŋżě ăćšőłőřřěń£űĺőŋŋżě ťşŋłűĺĺ ĺŋšěŋśĺćŋőśšĺ ćšőřőčő ĺ šřěšĳěčő ŕőř£ďłőć ďń£ őąőĺţ ĺśšőůŋĺłőć. Ťőřňşńă (3) őŕĺśżćăěš ĺğćěśšŋżľ [5] ¡ťťěłš ĺŋšěřťěřěŋűĺĺ Ąřăşŋă-Šćĺśśă: ďń£ łőčěřěŋšŋżţ ŕőńěľ ŋă ćţőďě (g^{(2)} = 1 ) ćěńĺůĺŋă ŋőřňĺřőćăŋŋőľ ŁŤ őśűĺńńĺřşěš ś ćĺďŋőśšĳ¿ 50%, ă ďń£ šěŕńőćżţ ŕőńěľ (g^{(2)} = 2) { ś ćĺďŋőśšĳ¿ 33%.

Śőőšŋőÿěŋĺě (4) őŕřěďěń£ěš ĺŋšěřťěřěŋűĺőŋŋş¿ łăřšĺŋş šřěšĳěčő ŕőř£ďłă ŕő ĺŋšěŋśĺćŋőśšĺ. Łăł ĺ ďń£ ĺŋšěřťěřěŋűĺĺ ćšőřőčő ŕőř£ďłă, ćĺďŋőśšĳ ğăćĺśĺš őš śšăšĺśšĺłĺ ĺğńşůěŋĺ£ ĺ ňăłśĺňăńĳŋă ďń£ łőčěřěŋšŋőľ śšăšĺśšĺłĺ, łőčďă g^{(3)} = g^{(2)} = 1:

g^{(3)}_{coh} = 1 + 1 2 [cos ϕ_{12} + cos ϕ_{23} + cos (ϕ_{12} + ϕ_{23})] (5)

(ňż şůńĺ, ůšő ϕ_{13} = ϕ_{12} + ϕ_{23}). Ňăłśĺňşň ćżřăęěŋĺ£ ć łćăďřăšŋżţ śłőąłăţ řěăńĺğşěšś£ ŕřĺ ϕ_{12} = = ϕ_{23} = 0, ňĺŋĺňşň { ŕřĺ ϕ_{12} = −ϕ_{23} = 2π/3. Śőőšćěšśšćş¿źĺě ğŋăůěŋĺ£ ŋőřňĺřőćăŋŋőľ ŁŤ řăćŋż g^{(3)}_{123 max} = 2.5, g^{(3)}_{123 min} = 0.25, ĺ ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺĺ šřěšĳěčő ŕőř£ďłă śőśšăćń£ěš V = 81.8%. Ć śńşůăě šěŕńőćőľ śšăšĺśšĺłĺ ĺğńşůěŋĺ£ ŋă ćţőďě g^{(3)}_{123 max} = 6, g^{(3)}_{123 min} = 1.5, V = 60%.

Šăłĺň őąřăğőň, ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺĺ šřěšĳěčő ŕőř£ďłă ďń£ ďćşţ łńăśśĺůěśłĺţ ĺśšőůŋĺłőć ďőśšĺčăěš ňăłśĺňăńĳŋőčő ğŋăůěŋĺ£ ć śńşůăě łőčěřěŋšŋżţ ĺśšőůŋĺłőć, ĺ ¡šő ğŋăůěŋĺě śőśšăćń£ěš 81.8%.

Ďń£ ĺŋšěřťěřěŋűĺĺ ůěšćěřšőčő ŕőř£ďłă ğŋăůěŋĺě ćĺďŋőśšĺ, ďőśšĺčăěňőľ ś łńăśśĺůěśłĺňĺ ĺśšőůŋĺłăňĺ, őłăğżćăěšś£ ěźě ąőńěě ćżśőłĺň. Ďěľśšćĺšěńĳŋő, ŕřĺ řěčĺśšřăűĺĺ ůěšćěřšőčő ňőňěŋšă ĺŋšěŋśĺćŋőśšĺ (ś ŕőňőźĳ¿ ůěšżřěţ ťőšőďěšěłšőřőć) ĺŋšěřťěřěŋűĺőŋŋă£ łăřšĺŋă ąşďěš ĺňěšĳ ćĺď

g^{(4)}_{1234} = 1 8 g^{(4)} + 1 2 g^{(3)} + 3 8 [g^{(2)}]^2+ + g^{(3)} + [g^{(2)}]^2 4 [cos ϕ_{12} + cos ϕ_{13} + cos ϕ_{14}+

+ cos (ϕ_{12} − ϕ_{13}) + cos (ϕ_{12} − ϕ_{14}) + cos (ϕ_{13} − ϕ_{14})]+ + 1 8 [g^{(2)}]^2[cos (ϕ_{12} + ϕ_{13} − ϕ_{14})+

+ cos (ϕ_{12} + ϕ_{14} − ϕ_{13}) + cos (ϕ_{13} + ϕ_{14} − ϕ_{12})]. (6)

Łăł ć śńşůăě łőčěřěŋšŋőčő, šăł ĺ ć śńşůăě šěŕńőćőčő ĺğńşůěŋĺ£ ŋă ćţőďě, ňĺŋĺňşň ďăŋŋőčő ćżřăęěŋĺ£ řěăńĺğşěšś£ ŕřĺ ϕ_{12} = − ϕ_{13} = π/2, ϕ_{14} = π

Ŕĺśĳňă ć ĘİŠŤ šőň 85 ćżŕ. 7 { 8 2007

Řĺś.2. İłśŕěřĺňěŋšăńĳŋă£ şśšăŋőćłă ďń£ řěčĺśšřăűĺĺ ĺŋšěřťěřěŋűĺĺ šřěšĳěčő ŕőř£ďłă ňěęďş ďćşň£ łńăśśĺůěśłĺňĺ ĺśšőůŋĺłăňĺ. 1 { ŕőń£řĺğăšőř, 2 { źěńĳ, 3 { łřĺśšăńń łăńĳűĺšă, 4 { İŐŇ, 5 { ăŋăńĺğăšőř, 6 { ŕőń£řĺğăűĺőŋŋżľ ťĺńĳšř, 7, 8 { śćěšőďěńĺšěńĺ, 9, 10 { ŕńőśłőŕăřăńńěńĳŋżě ŕńăśšĺŋż, 11–13 { ďĺăťřăčňż, 14–16 { ńĺŋğż, 17–19 { ťőšőďěšěłšőřż (ńăćĺŋŋżě ťőšőďĺőďż)

ĺ ćśěćőğňőęŋżţ ŕěřěśšăŋőćłăţ ¡šőľ łőňąĺŋăűĺĺ. Ŕřĺ ¡šőň ďń£ łőčěřěŋšŋőčő ŕőń£ g^{(4)}_{1234 max} = 4.375, g^{(4)}_{1234 min} = 0.125, V = 94.44. . .%, ă ďń£ šěŕńőćőčő ŕőń£ g^{(4)}_{1234 max} = 4.8, g^{(4)}_{1234 min} = 0.6, V = 77.77. . .%.

Ć ¡łśŕěřĺňěŋšě (řĺś.2) ć łăůěśšćě łőčěřěŋšŋőčő ĺśšőůŋĺłă ążńő ćżąřăŋő śĺńĳŋő őśńăąńěŋŋőě ĺğńşůěŋĺě ćšőřőľ čăřňőŋĺłĺ YAG:Nd-ńăğěřă (ďńĺŋă ćőńŋż 532 ŋň, ůăśšőšă ŕőćšőřěŋĺ£ ĺňŕşńĳśőć 3 łČű, ďńĺšěńĳŋőśšĳ ĺňŕşńĳśă 5 ŋś), ă ĺŋšěřťěřěŋűĺ£ řěčĺśšřĺřőćăńăśĳ ć śţěňě đŋčă. Ćňěśšő ďćşţ źěńěľ ĺśŕőńĳğőćăńăśĳ őďŋă źěńĳ ÿĺřĺŋőľ 150 ňłň ć śőůěšăŋĺĺ ś ăŋĺğőšřőŕŋżň łřĺśšăńńőň łăńĳűĺšă, śőğďăćăćÿĺň śňěźěŋŋżľ ŕşůőł ŋěőążłŋőćěŋŋő ŕőń£řĺğőćăŋŋőčő śćěšă ĺ ŋěśňěźěŋŋżľ { őążłŋőćěŋŋő ŕőń£řĺğőćăŋŋőčő śćěšă. Łřĺśšăńń ążń ćżřěğăŋ šăł, ůšő őŕšĺůěśłă£ őśĳ śőśšăćń£ńă şčőń 45^∘ ś ŋăŕřăćńěŋĺěň ŕşůłă śćěšă, ă ŕńőśłőśšĳ őŕšĺůěśłőľ őśĺ (ŕńőśłőśšĳ, śőďěřęăźă£ ŕşůőł śćěšă ĺ őŕšĺůěśłş¿ őśĳ) ŋăţőďĺńăśĳ ŕőď şčńőň 45^∘ ł ŕńőśłőśšĺ ŕőń£řĺğăűĺĺ ŕăďă¿źěčő ĺğńşůěŋĺ£, ğăďăćăćÿěľś£ ś ŕőňőźĳ¿ ŕřĺğňż Čńăŋă (ŕőń£řĺğăšőřă). Ćšőřă£ ŕřĺğňă Čńăŋă (ăŋăńĺğăšőř), ŋăţőďĺćÿă£ś£ ŕőśńě łřĺśšăńńă łăńĳűĺšă, ążńă őřĺěŋšĺřőćăŋă őřšőčőŋăńĳŋő ŕěřćőľ. Šăłĺň őąřăğőň, ďćă ŕşůłă { \őążłŋőćěŋŋżľ" ĺ \ŋěőążłŋőćěŋŋżľ" { ćŋőśĺńĺ őďĺŋăłőćżě ćłńăďż ć ŕőńě ć ďăńĳŋěľ ğőŋě. Ŕěřěňěŋŋă£ ťăğă φ_A(t) − φ_B (t) ňěęďş ďćşň£ ĺśšőůŋĺłăňĺ, ŋěőąţőďĺňă£ ďń£ \śšĺřăŋĺ£" ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż, ćŋőśĺńăśĳ ś ŕőňőźĳ¿ ¡ńěłšřőőŕšĺůěśłőčő ňőďşń£šőřă (İŐŇ), şśšăŋőćńěŋŋőčő ňěęďş łřĺśšăńńőň łăńĳűĺšă ĺ ăŋăńĺğăšőřőň. Őśĳ İŐŇ ńěęăńă ć ŕńőśłőśšĺ őŕšĺůěśłőľ őśĺ łřĺśšăńńă. Ŕřĺ ŕőďăůě ŋă İŐŇ ŕěřěňěŋŋőčő ŋăŕř£ęěŋĺ£, ŕő ăňŕńĺšşďě śőőšćěšśšćőćăćÿěčő ůěšćěřšĳćőńŋőćőňş, ňěęďş őążłŋőćěŋŋőľ ĺ ŋěőążłŋőćěŋŋőľ ćőńŋăňĺ ćőğŋĺłăńă řăğŋőśšĳ ťăğ, ňěŋ£ćÿă£ś£ čăřňőŋĺůěśłĺ őš −π/2 ďő π/2.

Şňěŋĳÿăšĳ ĺŋšěŋśĺćŋőśšĳ śćěšă ŋă ćżţőďě ¡šőľ \ŕřĺčőšőćĺšěńĳŋőľ" ůăśšĺ şśšăŋőćłĺ ňőęŋő ążńő ś ŕőňőźĳ¿ ŕőń£řĺğăűĺőŋŋőčő ťĺńĳšřă.

Ĺğňěřĺšěńĳŋă£ ůăśšĳ şśšăŋőćłĺ ŕřěďśšăćń£ńă śőąőľ šřěţŕńěůěćőľ ĺŋšěřťěřőňěšř Ąřăşŋă-Šćĺśśă, ć łőšőřőň ĺŋšěŋśĺćŋőśšĺ ć šřěţ ŕřőśšřăŋśšćěŋŋő řăğďěńěŋŋżţ šőůłăţ řěčĺśšřĺřőćăńĺśĳ šřěň£ ńăćĺŋŋżňĺ ťőšőďĺőďăňĺ, řăąőšă¿źĺňĺ ć řěęĺňě śůěšă ťőšőŋőć. Ťőšőőšśůěšż ńăćĺŋŋżţ ťőšőďĺőďőć ŕőśšşŕăńĺ ŋă śšřőąĺřşěňżě ďĺśłřĺňĺŋăšőřż-ťőřňĺřőćăšěńĺ, ă ğăšěň ŋă śůěšůĺłĺ ĺ śţěňş šřőľŋżţ śőćŕăďěŋĺľ ťőšőőšśůěšőć ś ćřěňěŋŋżň \őłŋőň" 4.2 ŋś. Ŕěřěď łăęďżň ťőšőďĺőďőň şśšăŋăćńĺćăńăśĳ ďĺăťřăčňă ďĺăňěšřőň 150 ňłň, őŕřěďěń£ćÿă£ ŕřőśšřăŋśšćěŋŋőě řăğřěÿěŋĺě şśšăŋőćłĺ, ă ŕőśńě ďĺăťřăčňż { ńĺŋğă ś ťőłşśŋżň řăśśšő£ŋĺěň 35 ňň, śőąĺřăćÿă£ ĺğńşůěŋĺě ŋă śćěšőůşćśšćĺšěńĳŋżľ şůăśšőł ťőšőďĺőďă řăğňěřőň 200 ňłň. Ďń£ śłăŋĺřőćăŋĺ£ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż ĺśŕőńĳğőćăńĺśĳ ďćě ŕńőśłőŕăřăńńěńĳŋżě śšěłń£ŋŋżě ŕńăśšĺŋż ďńĺŋőľ 50 ňň ĺ 65 ňň, śőőšćěšśšćěŋŋő, şśšăŋőćńěŋŋżě ŕěřěď ďěšěłšőřăňĺ D_1 ĺ D_3. Ŕőćőřőš ŕńăśšĺŋ ŕřĺ ŋěŕőďćĺęŋőň ďěšěłšőřě D_2 ŕřĺćőďĺń ł ĺğňěŋěŋĺ¿ ťăğ ϕ_{12} ĺ ϕ_{23}.

Ŋőřňĺřőćăŋŋă£ ŁŤ šřěšĳěčő ŕőř£ďłă ćżůĺśń£- ńăśĳ ŕő ĺğňěřěŋŋżň ůĺśńăň śőćŕăďěŋĺľ ĺ ěďĺŋĺůŋżţ ťőšőőšśůěšőć ğă ćřěň£ ĺňŕşńĳśă [16, 17] ć ğăćĺśĺňőśšĺ őš ťăğ ϕ_{12} ĺ ϕ_{23}.

Ŕĺśĳňă ć ĘİŠŤ šőň 85 ćżŕ. 7 { 8 2007 6^�

Ňăłśĺňăńĳŋă£ ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż, łăł śńěďşěš ĺğ ťőřňşńż (5), ďőśšĺčăěšś£ ŕřĺ őďŋőćřěňěŋŋőň ĺğňěŋěŋĺĺ ťăğ ϕ_{12} ĺ ϕ_{23} ć ŕřőšĺćőŕőńőęŋżě śšőřőŋż, šő ěśšĳ ŕřĺ ŕőćőřőšě ŕńăśšĺŋ ŕěřěď ďěšěłšőřăňĺ D_1 ĺ D_3 ć ŕřőšĺćőŕőńőęŋżţ ŋăŕřăćńěŋĺ£ţ. Řěğşńĳšăšż ĺğňěřěŋĺ£ ŁŤ šřěšĳěčő ŕőř£ďłă ć ¡šőň śńşůăě ŕřĺćěďěŋż ŋă řĺś.3, ćňěśšě ś ğăćĺśĺňőśšĳ¿ őš ťăğż ϕ_{12} ŋőřňĺřőćăŋŋőčő ůĺśńă ěďĺŋĺů-

Řĺś.3. Ĺŋšěřťěřěŋűĺőŋŋă£ łăřšĺŋă ć šřěšĳěň ŕőř£ďłě ŕő ĺŋšěŋśĺćŋőśšĺ, ŕőńşůěŋŋă£ őďŋőćřěňěŋŋżň śłăŋĺřőćăŋĺěň ďěšěłšőřőć D1 ĺ D3 ŋăćśšřěůş ďřşč ďřşčş (łćăďřăšż), ĺ ŕőćěďěŋĺě ŋőřňĺřőćăŋŋőčő ůĺśńă ěďĺŋĺůŋżţ ťőšőőšśůěšőć K1 ďěšěłšőřă D1 ŕřĺ šăłőň śłăŋĺřőćăŋĺĺ (łřşęłĺ). Śŕńőÿŋă£ łřĺćă£ ŕőśšřőěŋă ŕő ťőřňşńě (5)

ŋżţ őšśůěšőć ďń£ őďŋőčő ĺğ śłăŋĺřşěňżţ ďěšěłšőřőć. Šěőřěšĺůěśłă£ ğăćĺśĺňőśšĳ ŕőśšřőěŋă ŕő ťőřňşńě (5). Ŕőńşůěŋŋă£ ĺŋšěřťěřěŋűĺőŋŋă£ łăřšĺŋă ć šřěšĳěň ŕőř£ďłě ŕő ĺŋšěŋśĺćŋőśšĺ śőőšćěšśšćşěš ćĺďŋőśšĺ 74%. Őšńĺůĺě ¡šőčő ğŋăůěŋĺ£ őš šěőřěšĺůěśłőčő ćżğćăŋő řăğńĺůŋżňĺ ŋěśőćěřÿěŋśšćăňĺ ¡łśŕěřĺňěŋšăńĳŋőľ şśšăŋőćłĺ, ć ŕěřćş¿ őůěřěďĳ { ŋěšőůŋőľ şśšăŋőćłőľ ŕőńőęěŋĺ£ ďěšěłšőřă D_2, ă łřőňě šőčő { ŋěĺďěăńĳŋőľ ¿śšĺřőćłőľ ŕőńőęěŋĺ£ őŕšĺůěśłĺţ őśěľ łřĺśšăńńă łăńĳűĺšă, ŕřĺğň Čńăŋă ĺ İŐŇ.

Ŕřĺ ¡šőň ůĺśńő ěďĺŋĺůŋżţ ťőšőőšśůěšőć łăęďőčő ĺğ ďěšěłšőřőć ŋě ŕřő£ćń£ńő ğăňěšŋőľ ğăćĺśĺňőśšĺ őš ťăğ ϕ_{12} ĺ ϕ_{23}; ŋăąń¿ďă¿źă£ś£ ŋă řĺś.3 ňőďşń£űĺ£ ĺŋšěŋśĺćŋőśšĺ ść£ğăŋă śő \śŕěłńőćőľ śšřşłšşřőľ" łőčěřěŋšŋőčő ĺğńşůěŋĺ£, ă šăłęě ś őčĺąă¿- źěľ ¿ŋčőćśłőľ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż. Łřőňě šőčő, śńěďşěš ŕőďůěřłŋşšĳ, ůšő ĺŋšěřťěřěŋűĺőŋŋă£ łăřšĺŋă ŕřĺćěďěŋă ďń£ ŋőřňĺřőćăŋŋőčő šřěšĳěčő ňőňěŋšă ĺŋšěŋśĺćŋőśšĺ, ŋă łőšőřőň ŋě śłăğżćăěšś£ ňőďşń£űĺ£ ĺŋšěŋśĺćŋőśšĺ, řěčĺśšřĺřşěňőľ łăęďżň ĺğ ďěšěłšőřőć.

Ĺğ śőőšŋőÿěŋĺ£ (5) śńěďşěš, ůšő ŕřĺ śłăŋĺřőćăŋĺĺ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż šőńĳłő őďŋĺň ďěšěłšőřőň (ŋăŕřĺňěř, D_3) ňăłśĺňăńĳŋă£ ćĺďŋőśšĳ ďőśšĺčăěšś£ ć śńşůăě, łőčďă ğŋăůěŋĺě řăğŋőśšĺ ťăğ ϕ_{12} śőśšăćń£ěš π/2. Ŕřĺ ¡šőň ğŋăůěŋĺě ŋőřňĺřőćăŋŋőľ ŁŤ šřěšĳěčő ŕőř£ďłă ďőńęŋő ňěŋ£šĳś£ őš 1 − √ 2/2 ďő 1 + √ 2/2, šő ěśšĳ ś ćĺďŋőśšĳ¿ V = √ 2/2 (70.5%).

Ąńĺğłă£ ł ¡šőňş ğŋăůěŋĺ¿ ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺőŋŋőľ łăřšĺŋż ďěľśšćĺšěńĳŋő ŋăąń¿ďăńăśĳ ŕřĺ śłăŋĺřőćăŋĺĺ ďěšěłšőřă D_3 (ğŋăůěŋĺě řăğŋőśšĺ ťăğ ϕ_{12} = π/2 ążńő ŕřĺ ¡šőň şśšăŋőćńěŋő ŕő ĺŋšěřťěřěŋűĺĺ ćšőřőčő ŕőř£ďłă). Ŕőńşůěŋŋă£ ğăćĺśĺňőśšĳ ŋőřňĺřőćăŋŋőľ ŁŤ šřěšĳěčő ŕőř£ďłă őš ťăğż ϕ_{23} ćňěśšě ś ğăćĺśĺňőśšĳ¿ őš šőľ ęě ťăğż ůĺśńă ťőšőőšśůěšőć śłăŋĺřşěňőčő ďěšěłšőřă ŕőłăğăŋă ŋă řĺś.4. Śŕńőÿŋă£

Řĺś.4. Ĺŋšěřťěřěŋűĺőŋŋă£ łăřšĺŋă ć šřěšĳěň ŕőř£ďłě ŕő ĺŋšěŋśĺćŋőśšĺ, ŕőńşůěŋŋă£ śłăŋĺřőćăŋĺěň ďěšěłšőřă D3 (łćăďřăšż), ĺ ŕőćěďěŋĺě ŕřĺ ¡šőň ůĺśńă ěďĺŋĺůŋżţ ťőšőőšśůěšőć ďăŋŋőčő ďěšěłšőřă (łřşęłĺ). Śŕńőÿŋă£ łřĺćă£ { řăśůěš ŕő ťőřňşńě (5)

łřĺćă£ śőőšćěšśšćşěš šěőřěšĺůěśłőľ ğăćĺśĺňőśšĺ (5) ŕřĺ ğŋăůěŋĺĺ ϕ_{12} = π/2.

Łăł ŕőůšĺ ćśě ĺŋšěřťěřěŋűĺőŋŋżě ¡łśŕěřĺňěŋšż, ďăŋŋżľ ¡łśŕěřĺňěŋš ĺňěěš ŕőń£řĺğăűĺőŋŋżľ ăŋăńőč. Ă ĺňěŋŋő, ěśńĺ ĺśšőůŋĺłĺ A ĺ B ŋă řĺś.1 őřšőčőŋăńĳŋő ŕőń£řĺğőćăŋż, šő ĺğ-ğă ŋěğăćĺśĺňżţ ťńşłšşăűĺľ ĺţ ťăğ śćěš ć ďăńĳŋěľ ğőŋě ąşďěš ŋěŕőń£řĺğőćăŋ \ć őążůŋőň śňżśńě", šő ěśšĳ ć ŕěřćőň ŕőř£ďłě ŕő ĺŋšěŋśĺćŋőśšĺ. Ĺğćěśšŋő [18], ůšő ŕřĺ ¡šőň ąşďěš ŋăąń¿ďăšĳś£ ¡ťťěłš \śłřżšőľ ŕőń£řĺğăűĺĺ" { ŕřĺ řěčĺśšřăűĺĺ ŕőń£řĺğăűĺőŋŋżţ ňőňěŋšőć ĺŋšěŋśĺćŋőśšĺ ćšőřőčő ŕőř£ďłă ŕřő£ćń£ěšś£ śšřşłšşřă ś ćĺďŋőśšĳ¿ ďő 50% ć śńşůăě łńăśśĺůěśłĺţ ĺśšőůŋĺłőć ĺ 100% ć śńşůăě ďćşţťőšőŋŋőčő śćěšă. Ĺśŕőńĳğş£ ŕőń£řĺğăűĺőŋŋżě ăŋăńőčĺ śőőšŋőÿěŋĺľ (1){(5), ňőęŋő ŕőłăğăšĳ, ůšő ć šřěšĳěň ŕőř£ďłě ŕő ĺŋšěŋśĺćŋőśšĺ \śłřżšă£ ŕőń£řĺğăűĺ£" ąşďěš ŋăąń¿ďăšĳś£ ś ćĺď-

Ŕĺśĳňă ć ĘİŠŤ šőň 85 ćżŕ. 7 { 8 2007 ŋőśšĳ¿ 81.8% ďăęě ďń£ łńăśśĺůěśłőčő (łőčěřěŋšŋőčő) ĺśšőůŋĺłă. Ŋăŕřĺňěř, ěśńĺ ĺğńşůěŋĺě ĺśšőůŋĺłőć A ĺ B ŋă řĺś.1 ŕőń£řĺğőćăŋő śőőšćěšśšćěŋŋő ŕřăćő- ĺ ńěćőűĺřłşń£řŋő, řăğŋőśšĺ ťăğ ňěęďş ćśěňĺ ŕăřăňĺ ďěšěłšőřőć řăćŋż ŋşń¿, ă ŕěřěď ďěšěłšőřăňĺ şśšăŋőćńěŋż ńĺŋěľŋżě ŕőń£řĺğăűĺőŋŋżě ťĺńĳšřż, őřĺěŋšĺřőćăŋŋżě ŕőď şčńăňĺ 0^∘, θ_2, θ_3, šő ğŋăůěŋĺě ŋőřňĺřőćăŋŋőľ ŁŤ šřěšĳěčő ŕőř£ďłă ąşďěš řăćŋő

g^{(3)}_{coh} = 1+ 1 2 [cos (2θ_2)+cos (2θ_3)+cos (2θ_2 + 2θ_3)]. (7)

Ćĺďŋő, ůšő ňăłśĺňşň ŁŤ šřěšĳěčő ŕőř£ďłă ąşďěš ŋăąń¿ďăšĳś£ ŕřĺ őřĺěŋšăűĺĺ ŕőń£řĺğăűĺőŋŋżţ ťĺńĳšřőć θ_2 = θ_3 = 0^∘, ă ňĺŋĺňşň { ŕřĺ θ_2 = = −θ_3 = 60^∘, ŕřĺůěň ůĺśńő šřőľŋżţ śőćŕăďěŋĺľ (śőőšćěšśšćş¿źěě ğŋăůěŋĺ¿ ŁŤ šřěšĳěčő ŕőř£ďłă) ć ňăłśĺňşňě ąşďěš ć ďěś£šĳ řăğ ŕřěćżÿăšĳ ¡šő ůĺśńő ć ňĺŋĺňşňě. Ğăćĺśĺňőśšĳ ćĺďă (7) ążńă ŕőńşůěŋă ć ¡łśŕěřĺňěŋšě, ďń£ ůěčő ć ¡łśŕěřĺňěŋšăńĳŋőľ şśšăŋőćłě, ĺğőąřăęěŋŋőľ ŋă řĺś.2, ćňěśšő ăŋăńĺğăšőřă ążńă şśšăŋőćńěŋă ůěšćěřšĳćőńŋőćă£ ŕńăśšĺŋłă, őřĺěŋšĺřőćăŋŋă£ ŕőď şčńőň 45^∘ ł ŕńőśłőśšĺ őŕšĺůěśłőľ őśĺ łřĺśšăńńă łăńĳűĺšă. Ŕěřěď łăęďżň ďěšěłšőřőň ŕőňěźăńĺśĳ ńĺŋěľŋżě ŕőń£řĺğăűĺőŋŋżě ťĺńĳšřż-ăŋăńĺğăšőřż, ĺ śłőřőśšĳ śůěšă šřőľŋżţ śőćŕăďěŋĺľ ĺğňěř£ńăśĳ ć ğăćĺśĺňőśšĺ őš őřĺěŋšăűĺĺ ăŋăńĺğăšőřőć ŕěřěď ďěšěłšőřăňĺ D_2 ĺ D_3, őďŋőćřěňěŋŋő ŕőćőřăůĺćăěňżţ ŋăćśšřěůş ďřşč ďřşčş. Ăŋăńĺğăšőř ŕěřěď ďěšěłšőřőň D_1 ążń ŕřĺ ¡šőň őřĺěŋšĺřőćăŋ ćěřšĺłăńĳŋő (ŕőď şčńőň 0^∘). Řěğşńĳšăšż (ŋőřňĺřőćăŋŋă£ ŁŤ šřěšĳěčő ŕőř£ďłă, ă šăłęě ůĺśńő ěďĺŋĺůŋżţ őšśůěšőć ďěšěłšőřă D_2) ŕřĺćěďěŋż ŋă řĺś.5. Ŕőńşůěŋŋă£ ć ¡łśŕěřĺňěŋšě ćĺďŋőśšĳ ŕőń£řĺğăűĺőŋŋőľ ĺŋšěřťěřěŋűĺĺ śőśšăćń£ěš 73%. Śŕńőÿŋőľ łřĺćőľ ŕőłăğăŋă šěőřěšĺůěśłă£ ğăćĺśĺňőśšĳ, řăśśůĺšăŋŋă£ ŕő ťőřňşńě (7). Ÿšřĺţőćă£ łřĺćă£ ŕőłăğżćăěš šş ęě ğăćĺśĺňőśšĳ ś şůěšőň ŋěšőůŋőľ şśšăŋőćłĺ řăğŋőśšěľ ťăğ ďěšěłšőřőć, ŕřĺćőď£źěľ ł şňěŋĳÿěŋĺ¿ ćĺďŋőśšĺ ĺŋšěřťěřěŋűĺĺ (ϕ_{12} = ϕ_{32} = π/6, ϕ_{23} = 0).

Řěğşńĳšăšż ŕőń£řĺğăűĺőŋŋőčő ¡łśŕěřĺňěŋšă ś łőčěřěŋšŋżň ŕőńěň ŋăŕőňĺŋă¿š řěğşńĳšăšż ¡łśŕěřĺňěŋšă [19] ŕő ŕőń£řĺğăűĺőŋŋżň ŕřěőąřăğőćăŋĺ£ň \šřěţťőšőŋŋżţ śőśšő£ŋĺľ". Ěśńĺ ĺŋšěřŕřěšĺřőćăšĳ šřőľŋżě śőćŕăďěŋĺ£ ťőšőőšśůěšőć łăł ğăřěčĺśšřĺřőćăŋŋżě \šřőľłĺ" ťőšőŋőć, šő ňőęŋő ążńő ąż śďěńăšĳ śńěďş¿źĺľ, ťĺğĺůěśłĺ ŋěŕřăćĺńĳŋżľ, ćżćőď: ŕřĺ őŕřěďěńěŋŋżţ ťăğőćżţ śőőšŋőÿěŋĺ£ţ šřőľłă ŕřăćőűĺřłşń£řŋő ŕőń£řĺğőćăŋŋżţ ťőšőŋőć ĺ šřőľłă ńěćőűĺřłşń£řŋő ŕőń£řĺğőćăŋŋżţ ťőšőŋőć, ĺŋšěřťěřĺřş£, \ŕőůšĺ ćśěčďă" (ś ćěřő£šŋőśšĳ¿ 90%) ąşďşš ŕřěćřăźăšĳś£ ć šřőľłĺ ćĺďă |H, H, H⟩ (čőřĺğőŋšăńĳ-

Řĺś.5. İťťěłš \śłřżšőľ ŕőń£řĺğăűĺĺ" ć šřěšĳěň ŕőř£ďłě ŕő ŕőń¿ { ğăćĺśĺňőśšĳ ůĺśńă śőćŕăďěŋĺľ šřőľŋżţ ťőšőőšśůěšőć (łćăďřăšż) ĺ ůĺśńă ěďĺŋĺůŋżţ ťőšőőšśůěšőć ďěšěłšőřă D2 (łřşęłĺ) ğă 600 ś őš őřĺěŋšăűĺĺ ŕőń£řĺğăűĺőŋŋżţ ťĺńĳšřőć, şśšăŋőćńěŋŋżţ ŕěřěď ďěšěłšőřăňĺ D2, D3. Őřĺěŋšăűĺ£ ŕőń£řĺğăűĺőŋŋőčő ťĺńĳšřă ŕěřěď ďěšěłšőřőň D1 { 0^ffi. Śŕńőÿŋă£ łřĺćă£ { řăśůěš ŕő ťőřňşńě (7). Ÿšřĺţőćă£ łřĺćă£ { řăśůěš ś şůěšőň ŋěšőůŋőľ şśšăŋőćłĺ ťăğż ďěšěłšőřă D2

ŋő ŕőń£řĺğőćăŋŋżě ťőšőŋż) ĺ \őůěŋĳ řěďłő" (ś ćěřő£šŋőśšĳ¿ 10%) { ć šřőľłĺ ćĺďă |H, +60^∘, −60^∘⟩ (őďĺŋ ťőšőŋ ŕőń£řĺğőćăŋ čőřĺğőŋšăńĳŋő, ďćă ďřşčĺě { śĺňňěšřĺůŋő ŕőď şčńăňĺ ±60^∘ ł čőřĺğőŋšăńĺ). Ć ďěľśšćĺšěńĳŋőśšĺ, řěğşńĳšăšż ŕřěďśšăćń£¿š śőąőľ ńĺÿĳ łńăśśĺůěśłĺľ ăŋăńőč šřěţťőšőŋŋżţ ŕőń£řĺğăűĺőŋŋżţ ŕřěőąřăğőćăŋĺľ. Šěň ŋě ňěŋěě, őŋĺ ŕőłăğżćă¿š, ůšő ŕřĺ ĺŋšěřŕřěšăűĺĺ řěğşńĳšăšőć \šřěţťőšőŋŋżţ" ¡łśŕěřĺňěŋšőć ŋăďő ś őśšőřőęŋőśšĳ¿ őšŋőśĺšĳś£ ł ŕőńşůěŋŋżň ćżśőłĺň ğŋăůěŋĺ£ň ćĺďŋőśšĺ.

Šăłĺň őąřăğőň, ś řőśšőň ŕőř£ďłă ĺŋšěřťěřěŋűĺĺ ĺŋšěŋśĺćŋőśšěľ ŕřěďěń ćĺďŋőśšĺ, ďőśšĺčăěňőľ ďń£ łńăśśĺůěśłĺţ ŕőńěľ, ğŋăůĺšěńĳŋő şćěńĺůĺćăěšś£. Şęě ďń£ ĺŋšěřťěřěŋűĺĺ šřěšĳěčő ŕőř£ďłă ś łńăśśĺůěśłĺňĺ ĺśšőůŋĺłăňĺ ňőęŋő ŋăąń¿ďăšĳ ĺŋšěřťěřěŋűĺ¿ ś ćĺďŋőśšĳ¿ ďő 81.8%, ůšő ŕřěćżÿăěš ğŋăůěŋĺ£ ćĺďŋőśšĺ, ŕőńşůěŋŋżě ć ĺňě¿źĺţś£ \šřěţťőšőŋŋżţ" ĺ ąőńĳÿĺŋśšćě \ůěšżřěţťőšőŋŋżţ" ¡łśŕěřĺňěŋšőć (śň., ŋăŕřĺňěř, [13, 19, 20]). Ďń£ \ůěšżřěţťőšőŋŋżţ" ¡łśŕěřĺňěŋšőć łńăśśĺůěśłĺľ ŕřěďěń ćĺďŋőśšĺ őłăğżćăěšś£ ěźě ćżÿě { ďń£ łőčěřěŋšŋőčő ŕőń£ ćěńĺůĺŋă ćĺďŋőśšĺ ĺŋšěřťěřěŋűĺĺ śőśšăćń£ěš 94.4%, ůšő ŋě ďőśšĺčăěšś£ ŋĺ ć őďŋőň ĺğ ĺğćěśšŋżţ ŋăň ¡łśŕěřĺňěŋšőć. Ŕő¡šőňş śăňă ŕő śěąě £řłő ćżřăęěŋŋă£ ĺŋšěřťěřěŋűĺőŋŋă£ łăřšĺŋă šřěšĳěčő ĺ ąőńěě ćżśőłĺţ ŕőř£ďłőć ŕő ĺŋšěŋśĺćŋőśšĺ ŋě ňőęěš śůĺšăšĳ-

Ŕĺśĳňă ć ĘİŠŤ šőň 85 ćżŕ. 7 { 8 2007

470 Ĺ. Ŋ. Ăčăťőŋőć, Š. Ÿ. Ĺśţăłőć, Ă. Ŋ. Ŕěŋĺŋ, Ň. Ć. Ůěţőćă

ś£ ŕřő£ćńěŋĺěň ŋěłńăśśĺůěśłĺţ śćőľśšć ĺğńşůěŋĺ£, ć ůăśšŋőśšĺ, { ňŋőčőťőšőŋŋőčő ŕěřěŕşšżćăŋĺ£.

Řăąőšă ćżŕőńŋěŋă ŕřĺ ůăśšĺůŋőľ ŕőďďěřęłě Řőśśĺľśłőčő ťőŋďă ťşŋďăňěŋšăńĳŋżţ ĺśśńěďőćăŋĺľ (čřăŋšż # 06-02-16393, # 05-02-16391 ĺ # 06-02- 39015-ČŤĚŊ) ĺ ŕřőčřăňňż ŕőďďěřęłĺ ćěďşźĺţ ŋăşůŋżţ ÿłőń ŊŸ-4586.2006. Ăćšőřż ąńăčőďăřŋż ŋăşůŋőľ čřşŕŕě ŕőď řşłőćőďśšćőň Ć.Ć. Ťăďěěćă ğă ŕřěďőśšăćńěŋŋżľ ŋă ćřěň£ ĺğňěřěŋĺľ ńăğěřŋżľ ĺśšőůŋĺł, ă šăłęě Ě.Ď. Ńőŕăěćőľ ğă ŕőňőźĳ ć ¡łśŕěřĺňěŋšě.

1. R. Q. Twiss, A. G. Little, and R. Hanbury Brown, Nature 17, 324 (1957).

2. R. Hanbury Brown and R. Q. Twiss, Nature 178, 1046 (1956).

3. R. Ghosh and L. Mandel, Phys. Rev. Lett. 59, 1903 (1987); J. Brendel, E. Mohler, and W. Martienssen, Phys. Rev. Lett. 66, 1142 (1991); T. E. Kiess, Y. H. Shih, A. V. Sergienko, and C. O. Alley, Phys. Rev. Lett. 71, 3893 (1993); T. J. Herzog, J. G. Rarity, H. Weinfurter, and A. Zeilinger, Phys. Rev. Lett. 72, 629 (1994).

4. Ćĺďŋőśšĳ ĺŋšěřťěřěŋűĺĺ ć őŕšĺłě őŕřěďěń£ěšś£ łăł V ≡ (Rmax − Rmin)/(Rmax + Rmin), čďě R { ĺğňěř£- ěňă£ ćěńĺůĺŋă; ć ďăŋŋőľ śšăšĳě ¡šő ŋőřňĺřőćăŋŋă£ łőřřěń£űĺőŋŋă£ ťşŋłűĺ£ ĺŋšěŋśĺćŋőśšĺ ćšőřőčő ĺńĺ ąőńěě ćżśőłĺţ ŕőř£ďłőć. Őążůŋő ćĺďŋőśšĳ ćżřăęă¿š ć ŕřőűěŋšăţ.

5. Ď. Ŋ. Łńżÿłő, ŞŤŊ 164, 1187 (1994); L. Mandel, Phys.

Rev. A 28, 929 (1983).

6. R. I. P‚eegor and L. Mandel, Phys. Rev. 159, 1084 (1967).

7. Z. Y. Ou, E. C. Gage, B. E. Magill, and L. Mandel, Optics Commun. 69(1), 1 (1988).

8. A. B. Haner and N. R. Isenor, American J. of Physics 38, 748 (1970).

9. F. Ferri, D. Magatti, A. Gatti et al., Phys. Rev. Lett.

94, 183602 (2005).

10. G. Scarcelli, A. Valencia, and Y. Shih, Phys. Rev. A 70, 051802(R) (2004).

11. M. V. Chekhova, S. P. Kulik, A. N. Penin, and P. A.

Prudkovsky, Optics Commun. 132, 15 (1996). 12. Zh. Zhao, T. Yang, Y.-A. Chen et al., Phys. Rev. Lett.

91, 180401 (2003).

13. Ph. Walther, J.-W. Pan, M. Aspelmeyer et al., Nature 429, 158 (2004).

14. Zh. Zhao, Y. A. Chen, A.-N. Zhang et al., Nature 430, 54 (2004).

15. Ďń£ ďřşčĺţ ďćşţńşůěćżţ ĺŋšěřťěřőňěšřőć řăśśňőšřěŋĺě ŕřőćőďĺšś£ ăŋăńőčĺůŋő.

16. Ĺ. Ŋ. Ăčăťőŋőć, Š. Ÿ. Ĺśţăłőć, Ň. Ć. Ůěţőćă, Őŕšĺłă ĺ Śŕěłšřőśłőŕĺ£, ŕřĺŋ£šő ł ŕěůăšĺ (2007).

17. Ő. Ă. Ĺćăŋőćă, Š. Ÿ. Ĺśţăłőć, Ă. Ŋ. Ŕěŋĺŋ, Ň. Ć. Ůěţőćă, Łćăŋšőćă£ İńěłšřőŋĺłă 36, 951 (2006).

18. D. N. Klyshko, Phys. Lett. A 163, 349 (1992). 19. M. W. Mitchell, J. S. Lundeen, and A. M. Steinberg, Nature 429, 161 (2004).

20. K. Tsujino, H. F. Hofmann, S. Takeuchi, and K. Sasaki, Phys. Rev. Lett. 92, 153602 (2004).

Ŕĺśĳňă ć ĘİŠŤ šőň 85 ćżŕ. 7 { 8 2007