Ŕĺśĳňă ć ĘİŠŤ, šőň 88, ćżŕ. 5, ś. 345 { 350 © 2008 č. 10 śěŋš£ąř£

Ńěčůăľÿĺě śłăń£řŋżě řěğőŋăŋśż ĺ ďĺŋăňĺłă řěăłűĺľ flfl ! ßß

Ŋ. Ŋ. Aůăśőć^{1)}, Č. Ŋ. Ÿěśšăłőć

Ńăąőřăšőřĺ£ šěőřěšĺůěśłőľ ťĺğĺłĺ, Ĺŋśšĺšşš ňăšěňăšĺłĺ ĺň. Ś.Ń. Śőąőńěćă, 630090 Ŋőćőśĺąĺřśł, Řőśśĺ£

Ŕőśšşŕĺńă ć řěďăłűĺ¿ 4 ĺ¿ń£ 2008 č.

Ŕřőćěďěŋ śőćňěśšŋżľ ăŋăńĺğ ćżśőłőśšăšĺśšĺůěśłĺţ ďăŋŋżţ Belle ŕő řěăłűĺ£ň γγ → π^+π� ĺ γγ → π^0π^0. Ćż£śŋěŋż čńăćŋżě ďĺŋăňĺůěśłĺě ňěţăŋĺğňż ¡šĺţ řěăłűĺľ ć őąńăśšĺ ¡ŋěřčĺľ < 1.5 Č¡Ć. Ŕőłăğăŋő, ůšő ŕř£ňżě łőŋśšăŋšż ść£ğĺ σ(600)- ĺ f0(980)-řěğőŋăŋśőć ś γγ ňăńż ĺ ůšő řăśŕăďż σ(600) → γγ ĺ f0(980) → γγ £ćń£¿šś£ ůěšżřěţłćăřłőćżňĺ ŕěřěţőďăňĺ, őąşśńőćńěŋŋżňĺ čńăćŋżň őąřăğőň π^+π�- ĺ K^+K�-ŕěšńěćżňĺ ňěţăŋĺğňăňĺ śőőšćěšśšćěŋŋő. Ŕőďůěřłŋşšă řőńĳ ¡ťťěłšă łĺřăńĳŋőčő ¡łřăŋĺřőćăŋĺ£ σ(600)-řěğőŋăŋśă. Ďń£ ÿĺřĺŋ řăśŕăďőć f0(980) → γγ ĺ σ(600) → γγ, şśřěďŋěŋŋżţ ŕő řěğőŋăŋśŋżň ňăśśőćżň řăśŕřěďěńěŋĺ£ň, ă šăłęě ďń£ ÿĺřĺŋż řăśŕăďă f2(1270) → γγ ŕőńşůěŋż śńěďş¿źĺě őűěŋłĺ: ⟨`f_0!γγ ⟩ππ ≈ 0.19 ł¡Ć, ⟨`σ!γγ ⟩ππ ≈ 0.45 ł¡Ć ĺ `f_2!γγ (m^2_{f2} ) ≈ 3.8 ł¡Ć.

PACS: 12.39.−x, 13.40.−f, 13.75.Lb

Ĺśśńěďőćăŋĺě ńěčůăľÿĺţ śłăń£řŋżţ řěğőŋăŋśőć σ(600), κ(800), a_0(980) ĺ f_0(980) ŕřěďśšăćń£ěš śőąőľ őďŋş ĺğ čńăćŋżţ ğăďăů ŋěŕěřšşřąăšĺćŋőľ łćăŋšőćőľ ţřőňőďĺŋăňĺłĺ (ŁŢĎ). Ďěńő ć šőň, ůšő ćż£śŋěŋĺě ĺţ ŕřĺřőďż ćăęŋő ďń£ ŕőŋĺňăŋĺ£ łăł ťĺğĺłĺ łőŋťăľŋňěŋšă, šăł ĺ śŕőśőąă ŋăřşÿěŋĺ£ łĺřăńĳŋőľ śĺňňěšřĺĺ ć őąńăśšĺ ŋĺğłĺţ ¡ŋěřčĺľ { čńăćŋżţ śńěďśšćĺľ ŁŢĎ ć ňĺřě ăďřőŋőć. Ŋěšřĺćĺăńĳŋă£ ŕřĺřőďă ¡šĺţ śőśšő£ŋĺľ şęě ŕřăłšĺůěśłĺ ŋĺłěň ŋě őšřĺűăěšś£. Ć ůăśšŋőśšĺ, śşźěśšćş¿š ňŋőčőůĺśńěŋŋżě śćĺďěšěńĳśšćă ć ŕőńĳğş ĺţ ůěšżřěţłćăřłőćőľ (q^2—q^2) śšřşłšşřż, śň., ŋăŕřĺňěř, [1] ĺ űĺšĺřşěňş¿ šăň ńĺšěřăšşřş. Őďŋĺň ĺğ šăłĺţ śćĺďěšěńĳśšć £ćń£ěšś£ ŕřěďśłăğăŋŋőě ąőńěě 25 ńěš ŋăğăď [2] ĺ ŋăąń¿ďă¿źěěś£ ŋă őŕżšě [3] ŕőďăćńěŋĺě řőęďěŋĺ£ a_0(980)- ĺ f_0(980)- řěğőŋăŋśőć ć řěăłűĺ£ţ γγ → π^0η ĺ γγ → ππ śőőšćěšśšćěŋŋő. Ćőŕřőś ő ňěţăŋĺğňăţ řőęďěŋĺ£ σ(600)-, f_0(980)- ĺ a_0(980)-řěğőŋăŋśőć ć γγ-śšőńłŋőćěŋĺ£ţ ŕő śşšĺ šěśŋő ść£ğăŋ ś ćőŕřőśőň őą ĺţ ćŋşšřěŋŋěľ łćăřłőćőľ śšřşłšşřě. Ĺňěŋŋő ¡šĺň őąž£śŋ£ěšś£ ňŋőčőńěšŋĺľ šěőřěšĺůěśłĺľ ĺ ¡łśŕěřĺňěŋšăńĳŋżľ ĺŋšěřěś ł řěăłűĺ£ň γγ → ππ ŕřĺ ŋĺğłĺţ ¡ŋěřčĺ£ţ. Ŋěďăćŋő Łőńńăąőřăűĺ£ Belle ŕőńşůĺńă ŋőćżě ďăŋŋżě ŕő śěůěŋĺ£ň γγ → π^+π� [4] ĺ γγ → π^0π^0 [5], ć śőšŋĺ řăğ ŕřěćőśţőď£źĺě ŕő śšăšĺśšĺłě ćśě ŕřěďżďşźĺě őŕżšż, ĺ őąŋăřşęĺńă ůěšłĺľ śĺčŋăń őš f_0(980)-řěğőŋăŋśă [4, 5]. Ŕřěďÿěśšćş¿źĺě şłăğăŋĺ£ ŋă řőęďěŋĺě f_0(980) ć γγśšőńłŋőćěŋĺ£ţ [6 { 8] ążńĺ śşźěśšćěŋŋő ňěŋěě őŕřěďěńěŋŋżňĺ. Ćěńĺůĺŋă śĺčŋăńă őš f_0(980) őłăğăńăśĳ ŋěąőńĳÿőľ, ůšő ŋăţőďĺšś£ ć ţőřőÿěň łăůěśšćěŋŋőň śőčńăśĺĺ ś ŕřěďśłăğăŋĺěň ůěšżřěţłćăřłőćőľ ňőďěńĺ [1, 2].

1)e-mail: achasov@math.nsc.ru

Ć ŋăśšő£źěľ řăąőšě ňż ŕřěďśšăćń£ěň řěğşńĳšăšż ĺśśńěďőćăŋĺ£ čńăćŋżţ ďĺŋăňĺůěśłĺţ ňěţăŋĺğňőć řěăłűĺľ γγ → π^+π� ĺ γγ → π^0π^0, őśŋőćăŋŋżě ŋă ăŋăńĺğě ďăŋŋżţ Belle [4, 5] ĺ ŋăÿĺţ ŕřěďżďşźĺţ ĺśśńěďőćăŋĺ£ţ ťĺğĺłĺ śłăń£řŋżţ ňěğőŋőć ć γγ-śšőńłŋőćěŋĺ£ţ [2, 9 { 13].

Ďăŋŋżě Belle ďń£ śěůěŋĺľ γγ → π^+π� ĺ γγ → π^0π^0, ŕőńşůěŋŋżě ŕřĺ ğŋăůěŋĺ£ţ ĺŋćăřĺăŋšŋżţ ňăśś ππśĺśšěň, √ s, ć őąńăśšĺ őš 0.8 ďő 1.5 Č¡Ć ŕřěďśšăćńěŋż ŋă řĺś.1. Ŕřĺ √ s őš 2m_π ďő 0.85 Č¡Ć ŋă ¡šőň řĺśşŋłě ŕőłăğăŋż šăłęě ďăŋŋżě ďřşčĺţ čřşŕŕ [6{8]. Ćśě ĺňě¿źĺěś£ ďăŋŋżě őšćěůă¿š ŋěŕőńŋőňş šěńěśŋőňş şčńş řěčĺśšřăűĺĺ łőŋěůŋżţ ŕĺőŋőć, šăłőňş, ůšő | cos θ| ≤ 0.6 ďń£ π^+π�-řőęďěŋĺ£ ĺ | cos θ| ≤ 0.8 ďń£ π^0π^0-řőęďěŋĺ£, čďě θ { ŕőń£řŋżľ şčőń ćżńěšă ŕĺőŋă ć śĺśšěňě űěŋšřă ňăśś ŋăůăńĳŋżţ ťőšőŋőć. Ć śěůěŋĺ£ţ őąěĺţ řěăłűĺľ ĺňě¿šś£ ůěšłĺě ŕĺłĺ, őąşśńőćńěŋŋżě řőęďěŋĺěň f_0(980)- ĺ f_2(1270)-řěğőŋăŋśőć. Ć łăŋăńě γγ → π^0π^0 ťőŋ ŕőď ŋĺňĺ ŕřăłšĺůěśłĺ őšśşšśšćşěš. Ć łăŋăńě ęě γγ → π^+π�, ŋăŕřőšĺć, řěğőŋăŋśż ćĺďŋż ŋăď ąőńĳÿĺň ŕńăćŋżň ťőŋőň, łőšőřżľ ć őśŋőćŋőň őąşśńőćńěŋ ćłńăďőň ňěţăŋĺğňă ğăř£ęěŋŋőčő őďŋőŕĺőŋŋőčő őąňěŋă [11 { 16]. Ŋă řĺś.1a, ć łăůěśšćě őřĺěŋšĺřă, ŕřĺćěďěŋż łřĺćżě, őšćěůă¿- źĺě ůĺśšő ąőřŋőćśłĺň śěůěŋĺ£ň ŕřőűěśśă γγ → π^+π� ŕřĺ | cos θ| ≤ 0.6: ŕőńŋőňş ĺŋšěčřăńĳŋőňş śěůěŋĺ¿ σ^{Born} = σ^{Born}_0 + σ^{Born}_2 ĺ śőśšăćń£¿źĺň ěčő śěůěŋĺ£ň σ^{Born}_λ , čďě λ = 0, 2 şłăğżćăěš ăąśőń¿šŋş¿ ćěńĺůĺŋş řăğŋőśšĺ śŕĺřăńĳŋőśšěľ ŋăůăńĳŋżţ ťőšőŋőć. Ć śĺńş šěőřěňż Ńőş ĺ łĺřăńĳŋőľ śĺňňěšřĺĺ, őďŋőŕĺőŋŋżľ ąőřŋőćśłĺľ ćłńăď ďőńęěŋ ďőňĺŋĺřőćăšĳ ć őłőńőŕőřőčőćőľ őąńăśšĺ řěăłűĺĺ γγ → π^+π�. Łăł ćĺďŋő ĺğ řĺś.1a, ¡šő őęĺďăŋĺě ŋě ŕřőšĺćőřěůĺš śşźěśšćş¿- źĺň ş ŕőřőčă ďăŋŋżň, ĺňě¿źĺň, ŕřăćďă, ŕőłă ćěśĳ-

Ŕĺśĳňă ć ĘİŠŤ šőň 88 ćżŕ. 5 { 6 2008 345

Řĺś.1. Śěůěŋĺ£ řěăłűĺľ γγ → π^+π� ĺ γγ → π^0π^0. Ğďěśĳ ďń£ ďăŋŋżţ Belle [4, 5] şłăğăŋż šőńĳłő ĺţ śšăšĺśšĺůěśłĺě őÿĺąłĺ. (a) Őŕĺśăŋĺě łřĺćżţ śň. ć šěłśšě ĺ ŋă śăňőň řĺśşŋłě; (b) łřĺćżě { řěğşńĳšăš ŕőďčőŋłĺ ďăŋŋżţ ŕő śěůěŋĺ¿ γγ → π^0π^0 ňă ąőńĳÿĺě őÿĺąłĺ. σ^{Born}_0 ążśšřő ćżňĺřăěš c řőśšőň √ s, šăł ůšő ŕřĺ √ s > 0.5 Č¡Ć ć σ^{Born} şęě ŕőńŋőśšĳ¿ ďőňĺŋĺřşěš ćłńăď σ^{Born}_2 , śň. řĺś.1a. Őšňěšĺň šăłęě, ůšő ć ĺŋšěřěśş¿źěľ ŋăś őąńăśšĺ √ s < 1.5 Č¡Ć ć σ^{Born}_0 ĺ σ^{Born}_2 ďőňĺŋĺřş¿š ćłńăďż S- ĺ D_{λ=2}-ŕăřűĺăńĳŋżţ ćőńŋ śőőšćěšśšćěŋŋő. Ĺňěŋŋő ¡šĺ ŕăřűĺăńĳŋżě ąőřŋőćśłĺě ćłńăďż śşźěśšćěŋŋő ňőďĺťĺűĺřş¿šś£ ğă śůěš śĺńĳŋőčő ćğăĺňőďěľśšćĺ£ ňěęďş ŕĺőŋăňĺ ć łőŋěůŋőň śőśšő£ŋĺĺ, šăł łăł ŕřĺ √ s < 1.5 Č¡Ć ππ- ćğăĺňőďěľśšćĺě ćěńĺłő šőńĳłő ć S- ĺ D-ćőńŋăţ. Ěśšěśšćěŋŋő, ůšő şůěš ć S-ćőńŋőćżţ ąőřŋőćśłĺţ ăňŕńĺšşďăţ řěăłűĺĺ γγ → π^+π� (ĺ γγ → K^+K�) ćğăĺňőďěľśšćĺ£ ć łőŋěůŋőň śőśšő£ŋĺĺ ŕřĺćőďĺš ł őŕřěďěńěŋŋżň ŕřěďśłăğăŋĺ£ň ĺ ďń£ ăňŕńĺšşďż S-ćőńŋż řěăłűĺĺ γγ → π^0π^0.

Ŋă řĺś.2 ŕřĺćěďěŋż ďăŋŋżě Belle ŕő şčńőćżň řăśŕřěďěńěŋĺ£ň ć γγ → π^0π^0 [5]. Őŋĺ ŕřěłřăśŋő őŕĺśżćă¿šś£ ŕřőśšżň ďćşţŕăřăňěšřĺůěśłĺň ćżřăęěŋĺěň |a|^2 + |b d^2_0(θ)|^2, čďě d^l_{λ0}(θ) { d-ťşŋłűĺ£ [3], ă l { őřąĺšăńĳŋżľ ňőňěŋš łőŋěůŋőľ ππ-śĺśšěňż. Ŕő- ¡šőňş ňőęŋő śůĺšăšĳ, ůšő śěůěŋĺě γγ → π^0π^0 ŕřĺ √ s < 1.5 Č¡Ć ŋăśżźăěšś£ ćłńăďăňĺ šőńĳłő S- ĺ D_2- ŕăřűĺăńĳŋżţ ćőńŋ^{2)}.

2)Ňż şąěďĺńĺśĳ, ůšő ěśńĺ ćłń¿ůĺšĳ ć ŕőďčőŋłş ćłńăď D_λ=0- ćőńŋż, šő ěśšĳ ĺśŕőńĳğőćăšĳ ďń£ őŕĺśăŋĺ£ şčńőćżţ řăśŕřěďěńěŋĺľ ćżřăęěŋĺě ja+c d200(θ)j2 +jb d20(θ)j2 ś ůěšżřĳň£ śćőąőďŋżňĺ ŕăřăňěšřăňĺ, šő ŋăďěęŋő őŕřěďěńĺšĳ ňőďşńĳ ĺ őšŋőśĺšěńĳŋş¿ ťăğş ăňŕńĺšşďż c ŋě şďăěšś£, šăł łăł ŋĺłăłőčő ŕřĺŋűĺŕĺăńĳŋőčő şńşůÿěŋĺ£ ŕőďčőŋłĺ ŕřĺ ¡šőň ŋě ŕřőĺśţőďĺš. Őš-

Ĺšăł, řăśśňőšřĺň ňőďěńĳ ďń£ śŕĺřăńĳŋżţ, M_λ, ĺ ŕăřűĺăńĳŋżţ, M_{λl}, ăňŕńĺšşď γγ → ππ, ć łőšőřőľ şůĺšżćă¿šś£ ¡ńěłšřőňăčŋĺšŋżě ąőřŋőćśłĺě ćłńăďż őš šőůěůŋżţ ğăř£ęěŋŋżţ π- ĺ K-őąňěŋőć, ňőďĺťĺűĺřőćăŋŋżě ć S- ĺ D_2-ćőńŋăţ śĺńĳŋżňĺ ćğăĺňőďěľśšćĺ- £ňĺ ć łőŋěůŋőň śőśšő£ŋĺĺ, ă šăłęě ćłńăďż, őąşśńőćńěŋŋżě ŕř£ňżň ćğăĺňőďěľśšćĺěň řěğőŋăŋśőć ś ťőšőŋăňĺ, śň. ďőŕőńŋĺšěńĳŋő [11, 13],

M_0(γγ → π^+π�; s, θ) = = M^{Born}_0 (s, θ) + ~I_π+_π�(s) T_π+_π�!_π+_π�(s) + + ~I_K+_K�(s) T_K+_K�!_π+_π�(s) + M^{direct}_{res} (s) , (1) M_2(γγ → π^+π�; s, θ) = = M^{Born}_2 (s, θ) + 80πd^2_0(θ)M_{γγ}!_{f2(1270)}!_π+_π�(s) , (2) M_0(γγ → π^0π^0; s, θ) = = M_{00}(γγ → π^0π^0; s) = ~I_π+_π�(s) T_π+_π�!_π0_π0 (s) + + ~I_K+_K�(s) T_K+_K�!_π0_π0 (s) + M^{direct}_{res} (s) , (3)

M_2(γγ → π^0π^0; s, θ) = 5d^2_0(θ)M_{22}(γγ → π^0π^0; s)= =80πd^2_0(θ)M_{γγ}!_{f2(1270)}!_π0_π0 (s) . (4)

Ğďěśĳ M^{Born}_0 (s, θ) = (32πα/s)/[1 − ρ^2_{π+} (s) cos^2 θ] ĺ M^{Born}_2 (s, θ) = 8πα ρ^2_{π+} (s) sin^2 θ/[1 − ρ^2_{π+} (s) cos^2 θ] {

ňěšĺň, ůšő šăł ŋăğżćăěňżě SD- ĺ SDG-ŕőďčőŋłĺ, ĺśŕőńĳğşěňżě ć [5], ňőčşš ŕřĺćőďĺšĳ ĺ ŕřĺćőď£š ł ćżąőřş ŋěťĺğĺůěśłĺţ ğŋăůěŋĺľ ŕăřăňěšřőć ĺ, łăł śńěďśšćĺě, ł őšřĺűăšěńĳŋżň ğŋăůěŋĺ£ň ďĺťťěřěŋűĺăńĳŋżţ śěůěŋĺľ, śň. řĺś.7 ć [5]. Ŕő ¡šőľ ŕřĺůĺŋě őŋĺ ŋě ňőčşš £ćń£šĳś£ ŋăďěęŋżň ĺŋśšřşňěŋšőň ďń£ ŕăřűĺăńĳŋő-ćőńŋőćőčő ăŋăńĺğă.

Ŕĺśĳňă ć ĘİŠŤ šőň 88 ćżŕ. 5 { 6 2008

Řĺś.2. Şčńőćżě řăśŕřěďěńěŋĺ£ ć γγ → π^0π^0. Ďăŋŋżě Belle [5]. Ćěřšĺłăńĳŋőľ ŕř£ňőľ | cos θ| = 0.8 őšňěůěŋă čřăŋĺűă őąńăśšĺ, ďőśšşŕŋőľ ďń£ ĺğňěřěŋĺľ. Śŕńőÿŋżě łřĺćżě { řěğşńĳšăšż ŕőďčőŋőł

ąőřŋőćśłĺě śŕĺřăńĳŋżě ăňŕńĺšşďż γγ → π^+π�, ρ_π+ (s) = (1 − 4m^2_{π+} /s)^{1/2} ĺ α = 1/137. Ťşŋłűĺ£ ~I_π+_π�(s) ŕřĺ s ≥ 4m^2_{π+} ĺňěěš ćĺď ~I_{π+π}�(s) = 8α {_{m2} π+ s [ π + i ln^{1+ρπ+ (s)}

1�ρ_π+ (s)^{]2 − 1} } , Im ~I_π+_π�(s) = ρ_π+ (s)M^{Born}_{00} (s), ă ~I_K+_K�(s) ŕřĺ s ≥ 4m^2_{K+} ŕőńşůăěšś£ ĺğ ~I_π+_π�(s) ğăňěŋőľ m_π+ ŋă m_K+ ĺ ρ_π+ (s) ŋă ρ_K+ (s) = (1 − 4m^2_{K+} /s)^{1/2}; ěśńĺ 0 < s < 4m^2_{K+} , šő ρ_K+ (s) → i|ρ_K+ (s)|. Ťşŋłűĺĺ ~I_{π+π}�(s) ĺ ~I_{K+K}�(s) ŕřěďśšăćń£¿š śőąőľ ăňŕńĺšşďż šřěşčőńĳŋżţ ďĺăčřăňň γγ → π^+π� → σ, f_0 ĺ γγ → K^+K� → σ, f_0 (ĺ ďřşčĺě śłăń£řż). T_π+_π�!_π+_π�(s), T_π+_π�!_π0_π0 (s), ĺ T_K+_K�!_π+_π�(s) = = T_K+_K�!_π0_π0 (s) = T_π+_π�!_K+_K�(s) { S-ćőńŋőćżě ăňŕńĺšşďż ăďřőŋŋżţ řěăłűĺľ, şłăğăŋŋżţ ć ĺţ ĺŋďěłśăţ. T_π+_π�!_π+_π�(s) = [2T^0_0 (s) + T^2_0 (s)]/3, T_π+_π�!_π0_π0 (s) = 2[T^0_0 (s) − T^2_0 (s)]/3, T^I_0 (s) = = {η^I_0 (s) exp[2iδ^I_0(s)] − 1}/[2iρ_π+ (s)], čďě T^I_0 (s) { ăňŕńĺšşďż, δ^I_0 (s) { ťăğż ĺ η^I_0 (s) { ŋěşŕřşčőśšĺ S-ćőńŋőćőčő ππ-řăśśě£ŋĺ£ ć łăŋăńăţ ś ĺğőśŕĺŋőň I = 0 ĺ 2. Ŋă ŕřăłšĺłě η^0(s) = 1 ćŕńőšĳ ďő ŕőřőčă K —K-łăŋăńă. Ŕő¡šőňş ŕřĺ 4m^2_π < s < 4m^2_K T_π+_π�!_K+_K�(s) = e^{iδ0 (s)}|T_π+_π�!_K+_K�(s)| [11, 13, 17]. Ňż šăłęě ŕőńăčăěň η^2_0(s) = 1 ŕřĺ ćśěţ řăśśňăšřĺćăěňżţ s ĺ ąěřěň δ^2_0(s) ĺğ [18]. Ćżřăęěŋĺ£ (1) ĺ (3) ŕőďřăğşňěćă¿š, ůšő ăňŕńĺšşďż T_π+_π�!_{ππ}(s) ĺ T_K+_K�!_{ππ}(s) ć ŕěšń£ţ ŕěřěřăśśě£ŋĺľ γγ → π^+π� → ππ ĺ γγ → K^+K� → ππ ńěęăš ŋă ňăśśőćőľ ŕőćěřţŋőśšĺ. Őšňěšĺň, ůšő ć řăśśňăšřĺćăěňőľ ňőďěńĺ ćżŕőńŋ£¿šś£ šřěąőćăŋĺ£ şśńőćĺ£ şŋĺšăřŋőśšĺ [13].

Ć řăąőšě [17] ďěšăńĳŋő őŕĺśăŋă ŕăřăňěšřĺğăűĺ£ ăňŕńĺšşď T^0_0 (s) ĺ T_K+_K�!_π0_π0 (s), łőšőřă£ ążńă ĺśŕőńĳğőćăŋă ďń£ ŕřőćěďěŋĺ£ śőćňěśšŋőčő ăŋăńĺğă ďăŋŋżţ ŕő π^0π^0-śŕěłšřş ňăśś ć řăśŕăďě ϕ → π^0π^0γ, ππ-řăśśě£ŋĺ¿ ŕřĺ 2m_π < √ s < 1.6 Č¡Ć ĺ řěăłűĺĺ ππ → K —K. Ć őśŋőćş ¡šőľ ŕăřăňěšřĺğăűĺĺ ŕőńőęěŋă ĺďě£ ő šőň, ůšő ć ăňŕńĺšşďě T^0_0 (s) ŋěőąţőďĺňő şůĺšżćăšĳ ćłńăď őš śňěÿĺćă¿źĺţś£ σ(600)- ĺ f_0(980)-řěğőŋăŋśőć ĺ ćłńăď ťőŋă, ĺňě¿źěčő ć śĺńş łĺřăńĳŋőľ śĺňňěšřĺĺ ąőńĳÿş¿ őšřĺűăšěńĳŋş¿ ťăğş, łőšőřżľ ¡łřăŋĺřşěš (śłřżćăěš) σ(600)-řěğőŋăŋś [1, 17, 19]. Ťőřňşńż (1) ĺ (3) ŕěřěŋőś£š ¡ťťěłš łĺřăńĳŋőčő ¡łřăŋĺřőćăŋĺ£ σ(600)-řěğőŋăŋśă ĺğ ππřăśśě£ŋĺ£ ć ăňŕńĺšşďż γγ → ππ. Ěśńĺ ąż šăłőčő ¡łřăŋĺřőćăŋĺ£ ŋě ążńő, šő, ŋăŕřĺňěř, śěůěŋĺě γγ → π^0π^0, śň. řĺś.1b, śőśšăćĺńő ąż ćąńĺğĺ ŕőřőčă ŋě őłőńő 10, ă őłőńő 100 ŋąŋ, ąńăčőďăř£ π^+π�-ŕěšńěćőňş ňěţăŋĺğňş řăśŕăďă σ(600) → γγ [12]. Śőčńăśŋő [17],

T^0_0 (s) = T^{ππ}_B (s) + e^{2iδππB (s)}T^{ππ}_{res} (s),

T_K+_K�!_π+_π�(s) = e^{i[δππB (s)+δKK̄B (s)]}T^{K —K}!^{ππ}_{res} (s) ĺ T^{ππ}_B (s) = {exp[2iδ^{ππ}_B (s)] − 1}/[2iρ_π+(s)],

čďě δ^{ππ}_B (s) ĺ δ^{K —K}_B (s) { ťăğż şŕřşčőčő S-ćőńŋőćőčő ťőŋă ć ππ- ĺ K —K-łăŋăńăţ ś I = 0. Ăňŕńĺšşďż σ(600) { f_0(980)-řěğőŋăŋśŋőčő łőňŕńěłśă ĺňě¿š ćĺď [13, 17]

T^{ππ}_{res} (s) = (η^0 (s) exp[2iδ_{res}(s)] − 1)/[2iρ_π+ (s)] = = 3 g_{σπ}+_π�´_{f0} (s) + g_{f0π}+_π�´_σ (s) 32π[D_σ(s)D_{f0} (s) − ˝^2_{f0σ} (s)]

, (5) T^{K —K}!^{ππ} res (s) = g_{σK}+_K�´_{f0} (s) + g_{f0K}+_K�´_σ (s) 16π[D_σ(s)D_{f0} (s) − ˝^2_{f0σ}(s)]

, (6)

M^{direct} res (s) = s e^{iδππB (s)} g^{(0)}_{σγγ} ´_{f0} (s) + g^{(0)}_{f0γγ} ´_σ (s) D_σ (s)D_{f0} (s) − ˝^2_{f0σ}(s)

, (7)

čďě ´_{f0} (s) = D_{f0} (s)g_{σπ}+_π� +˝_{f0σ}(s)g_{f0π}+_π� ĺ ´_σ (s) = = D_σ(s)g_{f0π}+_π� + ˝_{f0σ} (s)g_{σπ}+_π�; δ^0(s) = δ^{ππ}_B (s) + + δ_{res}(s). Ňż ĺśŕőńĳğşěň ďń£ δ^{ππ}_B (s), ŕřőŕăčăšőřőć σ(600)- ĺ f_0(980)-řěğőŋăŋśőć 1/D_σ(s) ĺ 1/D_{f0} (s) ĺ ňăšřĺůŋőčő ¡ńěňěŋšă ŕőń£řĺğăűĺőŋŋőčő őŕěřăšőřă ˝_{f0σ} (s) ćżřăęěŋĺ£, ŕřěďśšăćńěŋŋżě ć [17]. Ğŋăůěŋĺ£ ŕăřăňěšřőć ć śĺńĳŋżţ ăňŕńĺšşďăţ (m_σ , g_{σπ}+_π�, g_{f0K}+_K� ĺ š.ď.) śőőšćěšśšćş¿š ćăřĺăŋšş 1 ĺğ šăąń.1 ć [17].

Ŕĺśĳňă ć ĘİŠŤ šőň 88 ćżŕ. 5 { 6 2008

Šăłĺň őąřăğőň, śőčńăśŋő ťőřňşńăň (1), (3) ĺ (7), řăśŕăďż σ(600) → γγ ĺ f_0(980) → γγ őŕĺśżćă¿šś£ šřěşčőńĳŋżňĺ π^+π�- ĺ K^+K�-ŕěšńěćżňĺ ďĺăčřăňňăňĺ (řěğőŋăŋśż → π^+π�, K^+K� → γγ), łőšőřżě śőőšćěšśšćş¿š ůěšżřěţłćăřłőćżň ŕěřěţőďăň [12, 13], ă šăłęě ŕř£ňżňĺ łőŋśšăŋšăňĺ ść£ğĺ řěğőŋăŋśőć ś ťőšőŋăňĺ g^{(0)}σγγ ĺ g^{(0)}_{f0γγ} [9 { 14].

Ŋăłőŋěű, ăňŕńĺšşďż řőęďěŋĺ£ řěğőŋăŋśă f_2(1270) ć (2) ĺ (4), M_{γγ}!_{f2(1270)}!_π+_π�(s) = = M_{γγ}!_{f2(1270)}!_π0_π0 (s), ĺňě¿š śńěďş¿źĺľ ćĺď: √ s G_2(s) √ 2`_{f2}!_{ππ}(s)/3/[m^2_{f2} − s − i √ s`^{tot}_{f2} (s)], čďě G_2(s) = √ `^{(0)}_{f2}!_{γγ} (s)+i

M^{Born}_{22} (s) 16π √ 2 3 ρ_π+ (s)`_{f2}!_{ππ}(s),

`^{tot}_{f2} (s) = `_{f2}!_{ππ}(s) + `_{f2}!_K —_K (s) + `_{f2}!_{4π}(s). Ŕő őŕřěďěńěŋĺ¿,

`_{f2}!_{γγ} (s) = |G_2(s)|^2 ĺ `^{(0)}_{f2}!_{γγ} (s) = m_{f2} √ s `^{(0)}_{f2}!_{γγ} (m^2_{f2} ) s^2 m^4_{f2} . Ğďěśĳ ňŋőęĺšěńĳ s^2, ă šăłęě ňŋőęĺšěńĳ s ć (7), őąşśńőćńěŋ šřěąőćăŋĺěň łăńĺąřőćőůŋőľ ĺŋćăřĺăŋšŋőśšĺ. Ćšőřőě śńăčăěňőě ć G_2(s) őšćěůăěš ŕěřěţőďş f_2(1270) → π^+π� → γγ ś řěăńĳŋżňĺ ŕĺőŋăňĺ ć ŕřőňěęşšőůŋőň śőśšő£ŋĺĺ ĺ őąěśŕěůĺćăěš ćżŕőńŋěŋĺě šřěąőćăŋĺ£ šěőřěňż Ćăšśőŋă ďń£ ăňŕńĺšşďż γγ → ππ ś λ = l = 2 ĺ I =0 ć őąńăśšĺ ŋĺęě ŕěřćőčő ŋěşŕřşčőčő ŕőřőčă. Ć `_{f2}!_{γγ} (m^2_{f2} ) ¡šő śńăčăěňőě ćŋőśĺš ŋěąőńĳÿőľ ćłńăď (ňěŋěě 6%) [13]. Őąźěŕřĺŋ£- šő śůĺšăšĳ, ůšő ć řăśŕăďě f_2(1270) → γγ ďőňĺŋĺřşěš łćăřł-ăŋšĺłćăřłőćżľ ŕěřěţőď q—q → γγ, šő ěśšĳ ćłńăď `^{(0)}_{f2}!_{γγ} (m^2_{f2} ). Łăł ążńő ŕőłăğăŋő ć [12, 13] ĺ łăł őšňěůăěšś£ ŋĺęě, ďń£ śłăń£řŋżţ ňěğőŋőć śĺšşăűĺ£ őąřăšŋă£.

Čńăćŋżľ ćłńăď ć `^{tot}_{f2} (s) ďăěš ŕăřűĺăńĳŋă£ ÿĺřĺŋă řăśŕăďă f_2(1270) → ππ, `_{f2}!_{ππ}(s) =

= `^{tot}_{f2} (m^2_{f2} )B(f_2 → ππ) m^2_{f2} s q^5_{π+} (s) q^5_{π+} (m^2_{f2} )

D_2(q_π+ (s)R_{f2} ) D_2(q_π+ (m^2_{f2} )R_{f2} ) , čďě D_2(x) = 1/(9 + 3x^2 + x^4), q_π+ (s) = √ sρ_π+ (s)/2, R_{f2} { řăďĺşś ćğăĺňőďěľśšćĺ£ ĺ B(f_2 → ππ) = 0.847. Ŋěąőńĳÿĺě ćłńăďż őš `_{f2}!_K —_K (s) ĺ `_{f2}!_{4π}(s) ğďěśĳ šě ęě, ůšő ĺ ć [13]. Ŕăřăňěšř R_{f2} [4 { 8, 13] łőŋšřőńĺřşěš őšŋőśĺšěńĳŋş¿ ťőřňş łřżńĳěć f_2(1270)-řěğőŋăŋśă ĺ £ćń£ěšś£ ćăęŋżň őśőąěŋŋő ŕřĺ ŕőďčőŋłě ďăŋŋżţ ś ňăńżňĺ őÿĺąłăňĺ.

Ďń£ śěůěŋĺľ ňż ĺśŕőńĳğşěň śńěďş¿źĺě őąőğŋăůěŋĺ£ ĺ ŋőřňĺřőćłĺ:

σ(γγ → π^+π^+; | cos θ| ≤ 0.6) ≡ σ = σ_0 + σ_2 ĺ σ(γγ → π^0π^0; | cos θ| ≤ 0.8) ≡ ~σ = ~σ_0 + ~σ_2, čďě σ_λ = ρ_π+ (s) 64πs ∫_{0.6} �0.6^{|Mλ(γγ → π+π+; s, θ)|2 × d cos θ} ĺ ~σ_λ = ρ_π+ (s) 128πs ∫_{0.8} �0.8^{|Mλ(γγ → π0π0; s, θ)|2 × d cos θ.} Řăśśňőšřĺň śŋăůăńă ŕőďčőŋłş ďăŋŋżţ, őšŋőś£źĺţś£ šőńĳłő ł śěůěŋĺ¿ řěăłűĺĺ γγ → π^0π^0, śň. řĺś.1b, łőšőřőě, łăł şęě őšňěůăńőśĳ ćżÿě, £ćń£ěšś£ ąőńěě ůĺśšżň ć śňżśńě ťőŋőćżţ ćłńăďőć, ůěň śěůěŋĺě γγ → π^+π�. Śŕńőÿŋă£ łřĺćă£ ŋă řĺś.1b, ţőřőÿő őŕĺśżćă¿źă£ ¡šĺ ďăŋŋżě, őšćěůăěš śńěďş¿źĺň ğŋăůěŋĺ£ň ŕăřăňěšřőć ňőďěńĺ: m_{f2} = 1.269 Č¡Ć, `^{tot}_{f2} (m^2_{f2} ) = 0.182 Č¡Ć, R_{f2} = 8.2 Č¡Ć�^1, `_{f2}!_{γγ} (m_{f2} ) = 3.62 ł¡Ć, m_{f0} = 0.969 Č¡Ć, g^{(0)}σγγ = 0.536 Č¡Ć�^1 ĺ g^{(0)}_{f0γγ} = 0.652 Č¡Ć�^1. Ŕőďčőŋłă şłăğżćăěš, ć śőčńăśĺĺ ś ŕřěďśłăğăŋĺěň [2], ŋă ňăńőśšĳ ŕř£ňżţ łőŋśšăŋš g^{(0)}σγγ ĺ g^{(0)}_{f0γγ} : `^{(0)}_σ!_{γγ} (m^2_σ ) = |m^2_σ g^{(0)}_{σγγ} |^2/16πm_σ = 0.012 ł¡Ć ĺ `^{(0)}_{f0}!_{γγ} (m^2_{f0} ) = |m^2_{f0} g^{(0)}_{f0γγ} |^2/16πm_{f0} = 0.008 ł¡Ć. İšő, ć śćő¿ őůěřěďĳ, ŕőďůěřłĺćăěš ďőňĺŋăŋšŋőśšĳ π^+π�- ĺ K^+K�-ŕěšńěćżţ ňěţăŋĺğňőć ść£ğĺ σ(600) ĺ f_0(980) ś ťőšőŋăňĺ. Ďěľśšćĺšěńĳŋő, śőčńăśŋő őűěŋłăň [11,12], ÿĺřĺŋă řăśŕăďă σ(600) → π^+π� → γγ, ğă śůěš π^+π�-ŕěšńěćőčő ňěţăŋĺğňă, ≈ 1{1.75 ł¡Ć ć őąńăśšĺ 0.40 < √ s < 5 Č¡Ć [12], ă śřěďŋ££ ŕő řěğőŋăŋśŋőňş ňăśśőćőňş řăśŕřěďěńěŋĺ¿ ÿĺřĺŋă řăśŕăďă f_0(980) → K^+K� → γγ, ğă śůěš K^+K�-ŕěšńěćőčő ňěţăŋĺğňă, ≈ 0.15{0.2 ł¡Ć [11].

Őďŋăłő šăłă£ ŕőďčőŋłă śěůěŋĺ£ γγ → π^0π^0 ŕřĺćőďĺš ł ŕřőšĺćőřěůĺ¿ ś ďăŋŋżňĺ ŕő γγ → π^+π�, śň. śŕńőÿŋş¿ łřĺćş¿ ďń£ σ = σ_0 + σ_2 ŋă řĺś.1a. İšő ść£ğăŋő ś ąőńĳÿĺň ąőřŋőćśłĺň ćłńăďőň ć σ_2 ĺ śĺńĳŋőľ łőŋśšřşłšĺćŋőľ (ďěśšřşłšĺćŋőľ) ĺŋšěřťěřěŋűĺěľ ś ŋĺň ćłńăďă f_2(1270)-řěğőŋăŋśă ŕřĺ √ s < m_{f2} ( √ s > m_{f2} ). Őšňěšĺň, ůšő ¡šĺ ćłńăďż őšśşšśšćş- ¿š ć γγ → π^0π^0. Ŋă ŕřőąńěňş śőćňěśšŋőčő őŕĺśăŋĺ£ ďăŋŋżţ ŕő γγ → π^+π� ĺ γγ → π^0π^0 ążńő őąřăźěŋő ćŋĺňăŋĺě ć [13] ĺ šăň ęě ążńő ŕřěďńőęěŋő ěě řěÿěŋĺě. Śĺšşăűĺ¿ ňőęŋő śşźěśšćěŋŋő ĺśŕřăćĺšĳ ŕşšěň şňŋőęěŋĺ£ šőůěůŋżţ ąőřŋőćśłĺţ ăňŕńĺšşď γγ → π^+π�, M^{Born}_λ (s, θ), ŋă őąźĺľ ŕőďăćń£- ¿źĺľ ťőřňťăłšőř G(t, u) [7,8,10,13,16,20], ğďěśĳ t ĺ u { őążůŋżě ňăŋďěńĳÿšăňőćśłĺě ŕěřěňěŋŋżě ďń£ γγ → π^+π�. Ůšőąż ¡šő ŕőłăğăšĳ, ňż ĺśŕőńĳğşěň ć łăůěśšćě ŕřĺňěřă ćżřăęěŋĺě, ŕřěďńőęěŋŋőě ć [20]: G(t, u) = 1 s [ m^2_{π+} − t 1 − (u − m^2_{π+} )/x^2_1 + m^2_{π+} − u 1 − (t − m^2_{π+} )/x^2_1 ] , Ŕĺśĳňă ć ĘİŠŤ šőň 88 ćżŕ. 5 { 6 2008

Řĺś.3. Śőćňěśšŋőě őŕĺśăŋĺě ďăŋŋżţ ŕő śěůěŋĺ£ň γγ → π^+π� ĺ γγ → π^0π^0. Ğăšşÿěćăŋŋżě ŕőńőśż śőőšćěšśšćş¿š ďăŋŋżň Belle [4,5] ś şůěšőň ĺţ śšăšĺśšĺůěśłĺţ ĺ śĺśšěňăšĺůěśłĺţ őÿĺąőł (őÿĺąłĺ śłńăďżćăńĺśĳ łćăďřăšĺůŋő). Őŕĺśăŋĺě łřĺćżţ śň. ć šěłśšě ĺ ŋă śăňĺţ řĺśşŋłăţ; ~σ^{Born}_2 ŋă (a) { ąőřŋőćśłőě śěůěŋĺě γγ → π^+π� ś şůěšőň ťőřňťăłšőřă

čďě x_1 { śćőąőďŋżľ ŕăřăňěšř. Şłăğăŋŋżľ ăŋğăű ćŕőńŋě ŕřĺěňńěň ć ťĺğĺůěśłőľ őąńăśšĺ γγ → π^+π�. Ğăňěŋ££ m_π+ ŋă m_K+ ĺ x_1 ŋă x_2, ňż ŕőńşůĺň šăłęě ťőřňťăłšőř ďń£ ąőřŋőćśłĺţ ăňŕńĺšşď γγ → K^+K�. Śŕńőÿŋżě łřĺćżě ďń£ śěůěŋĺľ σ = σ_0 + σ_2 ĺ ~σ = ~σ_0 + ~σ_2 ŋă řĺś.3a ĺ b ďěňőŋśšřĺřş¿š śőćňěśšŋş¿ ŕőďčőŋłş ďăŋŋżţ ŕő γγ → π^+π� ć őąńăśšĺ 0.85 < √ s < 1.5 Č¡Ć ĺ ŕő γγ → π^0π^0 ć őąńăśšĺ 2m_π < √ s < 1.5 Č¡Ć ś şůěšőň ťőřňťăłšőřőć, ňőďĺťĺűĺřş¿źĺţ šőůěůŋżě ąőřŋőćśłĺě ćłńăďż. Ŕőńşůěŋŋőě őŕĺśăŋĺě £ćń£ěšś£ ąőńěě ůěň şďőćńěšćőřĺšěńĳŋżň, ŋő šőńĳłő ś şůěšőň ŕőńŋżţ, šő ěśšĳ śšăšĺśšĺůěśłĺţ ĺ śĺśšěňăšĺůěśłĺţ, őÿĺąőł ć ďăŋŋżţ Belle, łőšőřżě ŕőłăğăŋż ŋă řĺś.3a ĺ b ć ćĺďě ğăšşÿěćăŋŋżţ ŕőńőś. Ňż śůĺšăěň šăłş¿ őąřăąőšłş ćŕőńŋě őŕřăćďăŋŋőľ. Śšăšĺśšĺůěśłĺě őÿĺąłĺ ďćşţ ĺğňěřěŋĺľ Belle ŋăśšőńĳłő ňăńż, ůšő ŕőńşůĺšĳ ťőřňăńĳŋő ŕřĺěňńěňőě ğŋăůěŋĺě χ^2 ŕřĺ śőćňěśšŋőľ ŕőďčőŋłě π^+π�- ĺ π^0π^0-ďăŋŋżţ ąěğ şůěšă śĺśšěňăšĺůěśłĺţ ŕőčřěÿŋőśšěľ ŕřăłšĺůěśłĺ ŋěćőğňőęŋő. Łřĺćżě ŋă řĺś.3a ĺ b śőőšćěšśšćş¿š ŕăřăňěšřăň m_{f2} = 1.272 Č¡Ć, `^{tot}_{f2} (m^2_{f2} ) = 0.196 Č¡Ć, R_{f2} = 8.2 Č¡Ć�^1, `_{f2}!_{γγ} (m_{f2} ) = 3.84 ł¡Ć, m_{f0} = 0.969 Č¡Ć, g^{(0)}σγγ = − 0.049 Č¡Ć�^1 (`^{(0)}σ!γγ (m^2_σ ) ŋĺůšőęŋă), g^{(0)}_{f0γγ} = 0.718 Č¡Ć�^1 (`^{(0)}_{f0}!_{γγ} (m^2_{f0} ) ≈ 0.01 ł¡Ć), x_1 = 0.9 Č¡Ć ĺ x_2 = 1.75 Č¡Ć. Ĺğ śřăćŋěŋĺ£ řĺś.1b ĺ 3b £śŋő, ůšő ćńĺ£ŋĺě ťőřňťăłšőřőć ŋă śěůěŋĺě γγ → π^0π^0 őłăğżćăěšś£ śńăążň ć őšńĺůĺě őš śěůěŋĺ£ γγ → π^+π� (śň. řĺś.1a ĺ 3a). Ŕőďůěřłŋěň, ůšő ŋăÿĺ ćżćőďż ő ňěţăŋĺğňăţ ďćşţťőšőŋŋżţ řăśŕăďőć (řőęďěŋĺľ) σ(600) ĺ f_0(980) őśšă¿šś£ ć śĺńě.

Ĺŋšěřěśŋő řăśśňőšřěšĳ śěůěŋĺě γγ → π^+π�, őąşśńőćńěŋŋőě šőńĳłő řěğőŋăŋśŋżňĺ ćłńăďăňĺ, šő ěśšĳ

σ_{res}(γγ → π^+π�; s) = ρ_π+ (s) 32πs |~I^¸_π+_π�(s) e^{2iδππB (s)}T^{ππ}_{res} (s)+

+~I^¸_K+_K�(s)T_K+_K�!_π+_π�(s) + M^{direct}_{res} (s)|^2,

śň. (1) ĺ (5){(7); ğďěśĳ ĺŋďěłś ¸ őğŋăůăěš, ůšő ťşŋłűĺĺ ~I(s) ŕőśšřőěŋż ś şůěšőň ťőřňťăłšőřőć [10]. Ć řăľőŋě 1 Č¡Ć ć σ_{res}(γγ → π^+π�; s) ŕřĺśşšśšćşěš £řłĺľ ŕĺł őš f_0(980)-řěğőŋăŋśă, őąşśńőćńěŋŋżľ čńăćŋżň őąřăğőň ćłńăďőň ŕěřěţőďă γγ → K^+K� → π^+π�. Śńěďş£ [9, 11], őŕřěďěńĺň ÿĺřĺŋş řăśŕăďă f_0(980) → γγ, şśřěďŋěŋŋş¿ ŕő řěğőŋăŋśŋőňş ňăśśőćőňş řăśŕřěďěńěŋĺ¿ ć ππ-łăŋăńě,

⟨`_{f0}!_{γγ} ⟩_{ππ} =

1.1 Č¡Ć ∫ 0.8 Č¡Ć 3s 8π^2 σ_{res}(γγ → π^+π�; s)d √ s. (8) İšă ćěńĺůĺŋă £ćń£ěšś£ ăďěłćăšŋőľ řăąőůěľ ţăřăłšěřĺśšĺłőľ ść£ğĺ f_0(980) ś γγ [11]. Ďń£ ŕřěďśšăćńěŋŋőľ śőćňěśšŋőľ ŕőďčőŋłĺ ⟨`_{f0}!_{γγ} ⟩_{ππ} ≈ 0.19 ł¡Ć. Ŕřĺŋĺňă£, ůšő őąńăśšĳ 2m_π < √ s < 0.8 Č¡Ć £ćń£ěšś£ őąńăśšĳ¿ őšćěšśšćěŋŋőśšĺ ÿĺřőłőčő σ(600)-řěğőŋăŋśă, ŕő ăŋăńőčĺĺ ś (8) ŕőńşůăěň ⟨`_σ!_{γγ} ⟩_{ππ} ≈ 0.45 ł¡Ć.

Őšňěšĺň ć ğăłń¿ůěŋĺě, ůšő S-ćőńŋőćőľ ăňŕńĺšşďě γγ → π^0π^0 ćłńăďż ω(782)- ĺ h_1(1170)-őąňěŋőć ĺňě- ¿š ŕřőšĺćőŕőńőęŋżě ğŋăłĺ ĺ śőłřăźă¿šś£.

Ŕĺśĳňă ć ĘİŠŤ šőň 88 ćżŕ. 5 { 6 2008

Řăąőšă ůăśšĺůŋő ŕőďďěřęăŋă čřăŋšőň Řőśśĺľśłőčő ťőŋďă ťşŋďăňěŋšăńĳŋżţ ĺśśńěďőćăŋĺľ # 07-02- 00093 ĺ čřăŋšőň # ŊŸ-1027.2008.2.

1. N. N. Achasov, in Proc. of the 14th International Seminar QUARKS-2006, Repino, St. Peterburg, 2006, Ed’s S. V. Demidov, V. A. Matveev, V. A. Rubakov, and G. I. Rubtsov, INR RAS, Moscow, 2007, p. 37.

2. N. N. Achasov et al., Phys. Lett. B 108, 134 (1982); Z.

Phys. C 16, 55 (1982); Z. Phys. C 27, 99 (1985). 3. W. -M. Yao et al., J. Phys. G 33, 1 (2006). 4. T. Mori et al., Phys. Rev. D 75, 051101 (2007); J. Phys.

Soc. Jap. 76, 074102 (2007).

5. S. Uehara et al., arXiv: 0805.3387 [hep-ex]. 6. H. Marsiske et al., Phys. Rev. D 41, 3324 (1990). 7. J. Boyer et al., Phys. Rev. D 42, 1350 (1990). 8. H. J. Behrend et al., Z. Phys. C 56, 381 (1992). 9. N. N. Achasov and G. N. Shestakov, Z. Phys. C 41, 309 (1988).

10. N. N. Achasov and G. N. Shestakov, Mod. Phys. Lett. A 9, 1351 (1994); §Ť 55, 2999 (1992).

11. N. N. Achasov and G. N. Shestakov, Phys. Rev. D 72, 013006 (2005); §Ť 69, 1545 (2006).

12. N. N. Achasov and G. N. Shestakov, Phys. Rev. Lett. 99, 072001 (2007).

13. N. N. Achasov and G. N. Shestakov, Phys. Rev. D 77, 074020 (2008).

14. G. Mennessier, Z. Phys. C 16, 241 (1983). 15. R. P. Johnson, Ph.D. thesis, SLAC-Report-294, 1986. 16. D. Morgan and M. R. Pennington, Phys. Lett. B 192, 207 (1987); Z. Phys. C 37, 431 (1988); Phys. Lett. B 272, 134 (1991).

17. N. N. Achasov and A. V. Kiselev, Phys. Rev. D 73, 054029 (2006); §Ť 70, 2005 (2007).

18. N. N. Achasov and G. N. Shestakov, Phys. Rev. D 67, 114018 (2003); §Ť 67, 1380 (2004) 19. N. N. Achasov and G. N. Shestakov, Phys. Rev. D 49, 5779 (1994); §Ť 56, 206 (1993).

20. M. Poppe, Int. J. Mod. Phys. A 1, 545 (1986).

Ŕĺśĳňă ć ĘİŠŤ šőň 88 ćżŕ. 5 { 6 2008