Ŕĺśĳňă ć ĘİŠŤ, šőň 94, ćżŕ. 1, ś. 13 { 18 © 2011 č. 10 ĺ¿ń£

Řěğőŋăŋśż η(1475) ĺ f_1(1420) ć J/ψ ! γ(ρρ, γρ^0, γϕ)-řăśŕăďăţ ĺ γγ^�-śšőńłŋőćěŋĺ£ţ

Ŋ. Ŋ. Aůăśőć^{1)}, Č. Ŋ. Ÿěśšăłőć

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

Ŕőśšşŕĺńă ć řěďăłűĺ¿ 16 ňă£ 2011 č.

Řăśśňőšřěŋ śűěŋăřĺľ, łőšőřżľ şśšřăŋ£ěš ŕřőšĺćőřěůĺě ňěęďş ŕőďăćńěŋĺěň ÿĺřĺŋż řăśŕăďă η(1475) → γγ ĺ śĺńĳŋőľ ść£ğĳ¿ η(1475) ś ρρ-, ωω- ĺ γρ^0-łăŋăńăňĺ ĺ ŕřĺćőďĺš ł ŋěšřĺćĺăńĳŋőňş ŕřěďśłăğăŋĺ¿ ŕřő£ćńěŋĺ£ η(1475) ć γγ^∗(Q^2)-śšőńłŋőćěŋĺ£ţ. Ďăŋŋżě ő ğăćĺśĺňőśšĺ śěůěŋĺ£ řěăłűĺĺ γγ^∗(Q^2) → K —Kπ őš ćĺřšşăńĳŋőśšĺ ťőšőŋă Q^2 ć őąńăśšĺ ¡ŋěřčĺľ 1.35{1.55 Č¡Ć ňż őąž£śŋ£ěň řőęďěŋĺěň řěğőŋăŋśă η(1475), ć őšńĺůĺě őš ĺţ śšăŋďăřšŋőľ ĺŋšěřŕřěšăűĺĺ ś ŕőňőźĳ¿ řěğőŋăŋśă f1(1420). İłśŕěřĺňěŋšăńĳŋă£ ŕřőćěřłă ŋăÿěčő őąž£śŋěŋĺ£ šřěąşěš őŕřěďěńěŋĺ£ śŕĺŋ-ůěšŋőśšĺ řěğőŋăŋśŋżţ ćłńăďőć, R, ć γγ^∗(Q^2) → R → K —Kπ ĺ J/ψ → γR → γ(γρ^0, γϕ). Śěňěľśšćő ŕśěćďőśłăń£řŋżţ (J^P = 0^−) ňěğőŋőć, π(1300), η(1295), η(1405), η(1475) ĺ K(1460), őąńăďăěš ćěśĳňă ğăčăďőůŋżňĺ śćőľśšćăňĺ, śň. őąğőřż [1{11]. Ć K —Kπ-łăŋăńě řăśŕăďă η(1475) ňőęŋő šăłęě śŕşšăšĳ ś f_1(1420) [1], ěśńĺ ŋě ŕřőćőďĺšĳ ŕăřűĺăńĳŋőćőńŋőćőčő ăŋăńĺğă.

Ć 1985 č. ňż ŕőłăğăńĺ [12], ůšő ŕśěćďőśłăń£řŋżě śšřşłšşřż, őšłřżšżě Łőńńăąőřăűĺěľ MARK III [13{ 15], ć ρρ- ĺ ωω-śŕěłšřăţ ňăśś ćąńĺğĺ ĺţ ŕőřőčőć ć J/ψ → γρρ- ĺ J/ψ → γωω-řăśŕăďăţ ňőęŋő őąž£śŋĺšĳ řăśŕăďăňĺ η(1440) → ρρ ĺ η(1440) → ωω ŋă ţćőśšě řěğőŋăŋśă. İšő őąž£śŋěŋĺě ążńő ŕőďďěřęăŋő ŕőśńěďş¿źĺňĺ řěğşńĳšăšăňĺ MARK III [2, 16{18], DM2 [19, 20] ĺ BES [21] ŕő J/ψ → γρρ- ĺ J/ψ → γωωřăśŕăďăň. Ć [12] ążńő šăłęě ŕőłăğăŋő, ůšő śĺńĳŋă£ ść£ğĳ η(1440) ś ρ^0ρ^0 ŕřĺćőďĺš ć řăňłăţ őążůŋőľ ňőďěńĺ ćěłšőřŋőľ ďőňĺŋăŋšŋőśšĺ (VDM) ł ąőńĳÿĺň ÿĺřĺŋăň řăśŕăďőć η(1440) → γγ ĺ η(1440) → γρ^0: `(η(1440) → ρ^0ρ^0 → γγ) ≈ 6.6 ł¡Ć ĺ `(η(1440) → → γρ^0) ≈ 1.3 Ň¡Ć. Őšňěšĺň, ůšő śěčőďŋ£ ¡šĺ ğŋăůěŋĺ£ śńěďőćăńő ąż şďćőĺšĳ, šăł łăł ďőń£ řăśŕăďă B(J/ψ → γη(1405/1475) → γρ^0ρ^0) = (1.7 ± 0.4) · 10^{−3} [1] şćěńĺůĺńăśĳ ğă ŕřőÿěďÿěě ćřěň£ ŕřĺňěřŋő ć 2 řăğă. Šăłă£ őűěŋłă ďń£ ÿĺřĺŋż řăśŕăďă η(1440) → → γγ, ć śőćřěňěŋŋżţ őąőğŋăůěŋĺ£ţ ďń£ `(η(1475) → → γγ), ŋăţőďĺšś£ ć £ćŋőň ŕřőšĺćőřěůĺĺ ś řěğşńĳšăšăňĺ ěě ŕř£ňżţ ĺğňěřěŋĺľ [22{28], łőšőřżě ŕřĺćěďěŋż ć šăąń. 1. Ŋěďăćŋĺě ¡łśŕěřĺňěŋšż L3 [26, 28] ĺ CLEO II [27] śşźěśšćěŋŋő őąőśšřĺńĺ şłăğăŋŋőě ŕřőšĺćőřěůĺě ŕő śřăćŋěŋĺ¿ ś ěčő ŕěřćżňĺ ŕřő£ćńěŋĺ- £ňĺ, őąśşęďăćÿĺňĺś£ ąőńěě 20 ńěš ŋăğăď [2, 3, 12, 29{35]^{2)}.

1)e-mail: achasov@math.nsc.ru 2)Ć ¡łśŕěřĺňěŋšě L3 [26] ążńő ğăřěčĺśšřĺřőćăŋő 37±9 śőążšĺľ γγ → η(1475) → K^0_SK^±π^∓, őšŋőś£źĺţś£ ł řěğőŋăŋśŋőňş

Šăąńĺűă 1

Őśŋőćŋżě śćěďěŋĺ£ ő řăśŕăďě η(1475) ! γγ

İłśŕěřĺňěŋš `(η(1475) → γγ)× ×B(η(1475) → K —Kπ), ł¡Ć MARK II [22] < 8 TASSO [23] < 2.2 TPC/2γ [24] < 1.6 CELLO [25] < 1.2 L3 [26] 0.212 ± 0.050 ± 0.023 CLEO II [27] < 0.089 (90% C.L.)

L3 [28] 0.23 ± 0.05 ± 0.05

Řăśśňőšřĺň ďăŋŋżě ő řăśŕăďě J/ψ → γγρ^0, şłăğżćă¿źĺě ŋă ść£ğĳ η(1475) ś γρ^0-łăŋăńőň [1, 2, 15, 16, 36{38]. Ŕěřćżě ¡łśŕěřĺňěŋšż Crystal Ball ĺ MARK III [2, 16, 36, 37] ŋě ďăńĺ ůěšłőčő őšćěšă ŋă ćőŕřőś ő śŕĺŋ-ůěšŋőśšĺ şśĺńěŋĺ£, ŋăąń¿- ďăěňőčő ć γρ^0-śĺśšěňě ć řăľőŋě 1.44 Č¡Ć. Şčńőćżě řăśŕřěďěńěŋĺ£ γρ^0 śőčńăśőćăńĺśĳ ś řőęďěŋĺěň řěğőŋăŋśă ś J^P = 0^−, ŋő ŋě ĺśłń¿ůăńĺ ďń£ ŋěčő ĺ J^P = 1^+. Őšŋőśĺšěńĳŋő ŋěďăćŋő Łőńńăąőřăűĺ£ BES [38] ŕőńşůĺńă łőśćěŋŋőě şłăğăŋĺě ć ŕőńĳğş šőčő, ůšő

ŕĺłş ś ňăśśőľ M = 1481 ± 12 Ň¡Ć. Łőńńăąőřăűĺ£ CLEO II [27] ĺśśńěďőćăńă řěăłűĺĺ γγ → K^0_SK^±π^∓ ŕřĺ śšăšĺśšĺłě, ć ŕ£šĳ řăğ ąőńĳÿěľ, ůěň ş L3 [26], ĺ ŋě őąŋăřşęĺńă śĺčŋăńă ć ¡šőň řăľőŋě. Ć řěğşńĳšăšě ŋă ćěńĺůĺŋş ŕřőĺğćěďěŋĺ£ `(η(1475) → γγ)B(η(1475) → K —Kπ) ążńő şśšăŋőćńěŋő ŋăĺąőńěě śĺńĳŋőě ŋă śěčőďŋ£ÿŋĺľ ďěŋĳ őčřăŋĺůěŋĺě, śň. šăąń. 1. Ć ďăńĳŋěľÿěň Łőńńăąőřăűĺ£ L3 őąřăąőšăńă ćś¿ ŋăłőŕńěŋŋş¿ śšăšĺśšĺłş [28] ĺ ŕőďšćěřďĺńă śćőľ řěğşńĳšăš, `(η(1475) → γγ)B(η(1475) → → K —Kπ) = 0.23 ± 0.05 ± 0.05 ł¡Ć. Ć [28] őšňěůěŋő, ůšő ěśńĺ ďń£ ŕőńŋőľ ÿĺřĺŋż η(1475) ĺśŕőńĳğőćăšĳ śřěďŋěňĺřőćőě ğŋăůěŋĺě, šő őčřăŋĺůěŋĺě CLEO II şćěńĺůĺšś£ ś 0.089 ďő 0.14 ł¡Ć ĺ ąşďěš śőčńăśőćăšĳś£ ś řěğşńĳšăšőň L3 ć ŕřěďěńăţ ďćşţ őÿĺąőł.

Ŕĺśĳňă ć ĘİŠŤ šőň 94 ćżŕ. 1 { 2 2011 13 ć J/ψ → γR → γγρ^0 řőęďăěšś£ ŕřěĺňşźěśšćěŋŋő śőśšő£ŋĺě η(1440). Ůšőąż őŕřěďěńĺšĳ, £ćń£ěšś£ ńĺ R řěğőŋăŋśőň f_1(1420) ĺńĺ η(1440), ăćšőřż [38] ćőśŕőńĳğőćăńĺśĳ řěğşńĳšăšăňĺ [39] ĺ [5],

B(f_1(1420) → γρ^0)/B(f_1(1420) → K —Kπ) < 0.02, (1)

B(J/ψ → γf_1(1420) → γK —Kπ) = (7.9 ± 1.3) · 10^{−4},

ĺ ŕőńşůĺńĺ őčřăŋĺůěŋĺě

B(J/ψ → γf_1(1420) → γγρ^0) < 1.7 · 10^{−5} (2)

(95% C.L.)^{3)}. Śřăćŋĺć ěčő śő śćőĺňĺ ďăŋŋżňĺ, B(J/ψ → γη(1440) → γγρ^0) = (1.07±0.17±0.11)·10^{−4} [38], śň. šăąń. 2, őŋĺ ğăłń¿ůĺńĺ, ůšő ć řăśŕăďě J/ψ → → γR → γγρ^0 ďőňĺŋĺřşěš řőęďěŋĺě η(1440).

Őűěŋĺň ÿĺřĺŋş řăśŕăďă η(1475) → γρ^0:

`(η(1475) → γρ^0) = `^{tot}_{η(1475)}B(η(1475) → K —Kπ) × × B(J/ψ → γη(1475) → γγρ^0) B(J/ψ → γη(1475) → γK —Kπ) . (3)

Ĺśŕőńĳğş£ `^{tot}_{η(1475)} = 85 Ň¡Ć [1], B(η(1475) → → K —Kπ) = 0.6^{4)} ĺ ďăŋŋżě BES [38, 40] ďń£ B(J/ψ → → γη(1475) → γγρ^0) ĺ B(J/ψ → γη(1475) → γK —Kπ), śň. šăąń. 2, ŕőńşůĺň `(η(1475) → γρ^0) ≈ 3.3 Ň¡Ć. Ěśńĺ ďń£ B(J/ψ → γη(1475) → γγρ^0) ĺ B(J/ψ → → γη(1475) → γK —Kπ) ĺśŕőńĳğőćăšĳ śřěďŋĺě ćěńĺůĺŋż, łőšőřżě şłăğżćăěš Particle Data Group (PDG) [1, 9], śň. šăąń. 2, šő ŕőńşůĺň `(η(1475) → γρ^0) ≈ ≈ 1.4 Ň¡Ć. İšĺ ğŋăůěŋĺ£ śőčńăśş¿šś£ ś ŕěřćżňĺ ďăŋŋżňĺ ďń£ `(η(1440) → γρ^0) [2, 12, 15, 16, 29, 30, 35{37], ŕőńşůěŋŋżňĺ ąőńěě ďćăďűăšĺ ńěš ŋăğăď. Ć łăůěśšćě łőŋśěřćăšĺćŋőľ őűěŋłĺ ňż ŕřĺňěň

`(η(1475) → γρ^0) = 1 Ň¡Ć. (4)

Ćőśŕőńĳğşěňś£ šěŕěřĳ VDM ĺ SU(3)-śĺňňěšřĺěľ ĺ őűěŋĺň ÿĺřĺŋş řăśŕăďă η(1475) → γγ ğă śůěš ŕěřěţőďőć η(1475) → γV → γγ (čďě V = ρ^0, ω, ϕ). Ďń£ ćěłšőřŋżţ ňěğőŋőć ďőŕőńŋĺšěńĳŋő ŕřěďŕőńăčăěšś£ ŋőŋěšŋă£ śĺňňěšřĺ£ ĺţ ćğăĺňőďěľśšćĺ£ ĺ ĺďěăńĳŋőě ω−ϕ-śňěÿĺćăŋĺě. Šőčďă ďń£ łőŋśšăŋš ść£ğĺ g_{ιγγ} ĺ g_{ιγρ} ĺňěěš ňěśšő śőőšŋőÿěŋĺě [12, 30]: g_{ιγγ} = e f_ρ g_{ιγρ} ( 1 + 1 9 + 2 9 H(x) ) (5) 3)Őšňěšĺň, ůšő łćăřłőćă£ ňőďěńĳ ĺ ďăŋŋżě ő řăśŕăďě f1(1420) → γϕ ŕřĺćőď£š ł őűěŋłě B(f1(1420) → → γρ0)/B(f1(1420) → K —Kπ) ≤ 4.6 · 10^−4.

4)Řăśŕăď η(1475/1440) → K —Kπ ďőňĺŋĺřşěš [1, 8, 40]. Ŕő ďăŋŋżň BES [40] őŋ ŕřőĺśţőďĺš ś ćěřő£šŋőśšĳ¿ > 80%. Ňż ŋě ğăćżśĺň őűěŋłĺ, ŕőńăčă£ B(η(1475) → K —Kπ) = 0.6.

Šăąńĺűă 2

Śćěďěŋĺ£ ő řăśŕăďăţ η(1475/1440) ! K —Kπ, γρ0, γϕ

İłśŕěřĺňěŋš Ďăŋŋżě BES [40] B(J/ψ → γη(1440) → γK —Kπ) = = (1.66 ± 0.10 ± 0.58) · 10^{−3} BES [38] B(J/ψ → γη(1440) → γγρ^0) = = (1.07 ± 0.17 ± 0.11) · 10^{−4} BES [38] B(J/ψ → γη(1440) → γγϕ) = = (0.31 ± 0.30) · 10^{−4} ĺńĺ < 0.82 · 10^{−4} (95% C.L.)

PDG [1, 9] B(J/ψ → γη(1475) → γK —Kπ) = = (2.8 ± 0.6) · 10^{−3} PDG [1, 9] B(J/ψ → γη(1475) → γγρ^0) = = (0.78 ± 0.2) · 10^{−4}

(ć ĺŋďěłśăţ ďń£ łřăšłőśšĺ ňż őąőğŋăůăěň η(1475) łăł ι). Ğďěśĳ f^2_ρ /(4π) = α^2m_ρ/[3`(ρ^0 → e^+e^−)] = 1.96 [1], H(x) = (1 − 2x)/(1 + x), x = r tan θ_ι/ √ 2, tan θ_ι őŕřěďěń£ěš őšŋőÿěŋĺě ďőńěľ őłšěšŋőľ ĺ śĺŋčńěšŋőľ śőśšăćń£¿źĺţ ć ćőńŋőćőľ ťşŋłűĺĺ η(1475), ă r/ √ 2 | őšŋőÿěŋĺě őłšěšŋőľ ĺ śĺŋčńěšŋőľ łőŋśšăŋš ść£- ğĺ η(1475) ś γρ^0. Ÿĺřĺŋż řăśŕăďőć η(1475) → γγ ĺ η(1475) → γV ĺňě¿š ćĺď

`(η(1475) → γγ) = m^3_ι g^2_{ιγγ}/64π, (6)

`(η(1475) → γV ) = C_V [(m^2_ι − m^2_V )/m_ι]^3g^2_{ιγρ}/32π, (7) čďě C_ρ = 0.832 şůĺšżćăěš łőŋěůŋőśšĳ ÿĺřĺŋż ρ^0 ć řăśŕăďě η(1475) → γρ^0 → γπ^+π^− [12] (ďń£ śšăąĺńĳŋőčő ρ^0 C_ρ = 1), C_ω = 1/9 ĺ C_ϕ = 2H^2(x)/9.

Ğă śůěš ŕěřěţőďă η(1475) ć γρ^0 `(η(1475) → γρ^0 → → γγ) ≈ 5.9 ł¡Ć. Ğă śůěš ŕěřěţőďőć η(1475) ć γρ^0 +γω `(η(1475) → (γρ^0 + γω) → γγ) ≈ 7.3 ł¡Ć. Ěśńĺ η(1475) | SU(3)-śĺŋčńěš, šő x = 0, H(x = 0) = 1 ĺ `(η(1475) → (γρ^0 + γω + γϕ) → γγ) ≈ 10.5 ł¡Ć.

Ćěńĺůĺŋş |H(x)| őűěŋĺň ĺğ śőőšŋőÿěŋĺ£

`(η(1475) → γϕ) `(η(1475) → γρ^0)

= 0.1H^2(x) = = B(J/ψ → γη(1475) → γγϕ) B(J/ψ → γη(1475) → γγρ^0) = ξ . (8)

Ĺśŕőńĳğş£ řěğşńĳšăšż BES [38] ďń£ řăśŕăďőć J/ψ → → γγρ^0 ĺ J/ψ → γγϕ, śň. šăąń. 2, ŋăţőďĺň, ůšő ξ < 0.77 ĺ, śőőšćěšśšćěŋŋő, |H(x)| < 2.77. Ŕřĺ ğăďăŋŋőň |H(x)| ÿĺřĺŋă `(η(1475) → γγ) ŕřĺŋĺňăěš ňěŋĳÿěě ğŋăůěŋĺě ŕřĺ H(x) < 0, śň. (5), (6). Şůĺšżćă£ ¡šő, ňż ŕřĺţőďĺň ł őűěŋłě

`(η(1475) → γγ) > 1.45 ł¡Ć, (9)

Ŕĺśĳňă ć ĘİŠŤ šőň 94 ćżŕ. 1 { 2 2011 łőšőřă£ řěğłő ŕřőšĺćőřěůĺš řěğşńĳšăšăň L3 [26, 28] ĺ CLEO II [27] ďń£ `(η(1475) → γγ)B(η(1475) → → K —Kπ), śň. šăąń. 1.

Şůěš ć řăňłăţ VDM ŋăř£ďş ś ρ^0, ω ĺ ϕ š£ęěńżţ ćěłšőřŋżţ ňěğőŋőć V^′ (V^′ = ρ^{′ 0}, ω^′, ϕ^′) ŕőğćőń£- ěš ńěčłő řěÿĺšĳ ŕřőąńěňş ś `(η(1475) → γγ) ğă śůěš śĺńĳŋőľ łőňŕěŋśăűĺĺ ćłńăďőć V - ĺ V^′-śőśšő£ŋĺľ ć ăňŕńĺšşďě řăśŕăďă η(1475) → (γV + γV^′) → γγ [35]. Ćăęŋő, ůšő šăłőě őąž£śŋěŋĺě űěńőčő łőňŕńěłśă ďăŋŋżţ ő η(1475)-ňěğőŋě ŕřĺćőďĺš ł ŋěšřĺćĺăńĳŋőňş ŕřěďśłăğăŋĺ¿ [35]: ŕřĺ Q^2 ≠ 0 ć śěůěŋĺĺ řěăłűĺĺ γγ^∗(Q^2) → K —Kπ ďőńęěŋ ćőğŋĺłŋşšĳ ŕĺł, őąşśńőćńěŋŋżľ řőęďěŋĺěň η(1475). Ďěńő ć šőň, ůšő ěśńĺ ŕřĺ Q^2 = 0 ć ÿĺřĺŋě `(η(1475) → γγ) ≡ `(η(1475) → → γγ^∗(Q^2 = 0)) ĺňěěš ňěśšő ŕőůšĺ ŕőńŋă£ łőňŕěŋśăűĺ£ ćłńăďőć V - ĺ V^′-ňěğőŋőć, šő ś řőśšőň Q^2 ğă śůěš ğŋăůĺšěńĳŋőľ řăğŋĺűż ňăśś V ĺ V^′ őŋă ŋăřşÿăěšś£ ĺ `(η(1475) → γγ^∗(Q^2)) řěğłő ćőğřăśšăěš. Ćěśĳňă ćěřő- £šŋő, ůšő ĺňěŋŋő ¡šő £ćńěŋĺě ŋăąń¿ďăńőśĳ ć őŕżšăţ TPC/2γ, MARK II, JADE, CELLO, CLEO II ĺ L3.

Řěăłűĺĺ γγ^∗(Q^2) → K^0_SK^±π^∓ [25{28,41{46] ĺ γγ → K^0_S K^±π^∓ [22{28] ĺśśńěďőćăńĺśĳ ŕăřăńńěńĳŋő. Ć ¡łśŕěřĺňěŋšăţ TPC/2γ [41, 44], MARK II [43], JADE [46], CELLO [25] ĺ CLEO II [27] ążńő şśšăŋőćńěŋő, ůšő ŕřĺ ĺŋćăřĺăŋšŋőľ ňăśśě K^0_S K^±π^∓, W ≈ ≈ 1.35−1.55 Č¡Ć ĺ Q^2 ≠ 0 (ć őąńăśšĺ 0.04 Č¡Ć^2 < < Q^2 < 1{8 Č¡Ć^2) ć śěůěŋĺ£ţ ¡šĺţ řěăłűĺľ ćőğŋĺłăěš řěğőŋăŋśŋżľ ŕĺł. Ěčő őšśşšśšćĺě ć σ(γγ → → K^0_SK^±π^∓) ĺ ŕő£ćńěŋĺě ć σ(γγ^∗(Q^2) → K^0_S K^±π^∓) ŕřĺŋ£šő őąž£śŋ£šĳ řőęďěŋĺěň ăłśĺăńĳŋő-ćěłšőřŋőčő řěğőŋăŋśă f_1(1420) [1, 25, 27, 41{46] ŋă šőň őśŋőćăŋĺĺ, ůšő őŋő śšřőčő ğăŕřěźěŋő ć śšőńłŋőćěŋĺ£ţ ďćşţ řěăńĳŋżţ ťőšőŋőć [47]. Ŕřĺ ňăńżţ Q^2 ăňŕńĺšşďă ŕěřěţőďă γγ^∗(Q^2) → f_1(1420) ∼ √ Q^2 [25, 28, 41{51]. Ąěďŋă£ śšăšĺśšĺłă ć őŕżšăţ TPC/2γ [44], MARK II [43], JADE [46] ĺ CELLO [25] ŋě ŕőğćőńĺńă őŕřěďěńĺšĳ śŕĺŋ-ůěšŋőśšĳ řěğőŋăŋśŋőľ śšřşłšşřż ŋěŕőśřěďśšćěŋŋő ŕő şčńőćżň řăśŕřěďěńěŋĺ£ň. Ğăłń¿ůěŋĺ£ ő łćăŋšőćżţ ůĺśńăţ şśĺńěŋĺ£ ć řăľőŋě 1.44 Č¡Ć, őąŋăřşęěŋŋőčő L3 [26, 28] ĺ CLEO II [27], šăłęě őśŋőćżćă¿šś£ šőńĳłő ŋă ďăŋŋżţ ő Q^2-ğăćĺśĺňőśšĺ śěůěŋĺ£ σ(γγ^∗(Q^2) → K^0_S K^±π^∓). Ć ¡łśŕěřĺňěŋšě L3 [28] ć řěğőŋăŋśŋőľ őąńăśšĺ őłăğăńőśĳ 193 ± 20 śőążšĺľ, řăśŕřěďěńěŋŋżţ ŕřĺňěřŋő ŕőřőćŋş ŕő ŕ£šĺ ĺŋšěřćăńăň Q^2: 0−0.01, 0.01−0.12, 0.12−0.4, 0.4−0.9 ĺ 0.9−7 Č¡Ć^2. Ŋăńĺůĺě śőążšĺľ ć ŕěřćőň ĺŋšěřćăńě őŕřěďěńěŋŋő čőćőřĺš ő řőęďěŋĺĺ śőśšő£ŋĺ£ η(1475), ă ďń£ őŕĺśăŋĺ£ śőążšĺľ ŕřĺ ą„őńĳÿĺţ Q^2 ć [28] ŕřěďŕőńăčăńś£ ćłńăď f_1(1420). Ć ¡łśŕěřĺňěŋšě CLEO II [27] řěğőŋăŋśŋőčő śĺčŋăńă ŕřĺ Q^2 ≈ 0, łăł şęě őšňěůăńőśĳ ćżÿě, ŋě ŋăąń¿ďăńőśĳ ĺ ŕő¡šőňş şśĺńěŋĺě, őąŋăřşęěŋŋőě ŕřĺ ŕřőňěęşšőůŋżţ ğŋăůěŋĺ£ţ

Q^2 (0.04 Č¡Ć^2 < Q^2 < 0.36 Č¡Ć^2 ĺ Q^2 & 1 Č¡Ć^2), ążńő ąěğőčőćőřőůŋő ŕřĺŕĺśăŋő řőęďěŋĺ¿ f_1(1420) [27].

Şłăğăŋŋă£ ŋăňĺ ćőğňőęŋőśšĳ ŕőğćőń£- ěš őąž£śŋĺšĳ ĺňě¿źĺěś£ ďăŋŋżě ŕő řěăłűĺĺ γγ^∗(Q^2) → K —Kπ šőńĳłő řőęďěŋĺěň η(1475)- řěğőŋăŋśă, γγ^∗(Q^2) → η(1475) → K —Kπ, śň. řĺś. 1.

Řĺś. 1. Q^2-ğăćĺśĺňőśšĳ è(η(1475) → γγ^∗(Q^2)) × × B(η(1475) → K —Kπ). Šőůłĺ ś őÿĺąłăňĺ ŕőńşůěŋż ĺğ ďăŋŋżţ TPC/2γ [44], CELLO [25] ĺ L3 [28]. Śšřěńłăňĺ şłăğăŋż řěğşńĳšăš L3 ŕřĺ Q^2 = 0 [28], ćěřţŋĺľ ŕřěďěń CLEO II [27] (śň. šăąń. 1) ĺ ŕěřěśůĺšăŋŋżľ L3 [28] ćěřţŋĺľ ŕřěďěń CLEO II, řăćŋżľ 0.14 ł¡Ć. Ŕőďčőŋőůŋżě łřĺćżě őŕĺśăŋż ć šěłśšě

Ŕő£śŋĺň řĺś. 1. Ďăŋŋżě TPC/2γ [44], CELLO [25] ĺ L3 [28], ŕřĺŕĺśżćăěňżě řěğőŋăŋśş ś J^P = 1^+, ńěčłő ŕěřěśůĺšăšĳ ŋă śńşůăľ řěğőŋăŋśă ś J^P = 0^−, ĺňě¿źěčő ŕřĺąńĺğĺšěńĳŋő šş ęě ňăśśş, š.ě. ŕőńşůĺšĳ ğŋăůěŋĺ£ ďń£ ~`(η(1475) → γγ^∗(Q^2))B(η(1475) → K —Kπ), şłăğăŋŋżě ŋă ¡šőň řĺśşŋłě.

Śěůěŋĺě řőęďěŋĺ£ řěğőŋăŋśă R ś ňăśśőľ m_R, ŕőńŋőľ ÿĺřĺŋőľ `^{tot}_R ĺ J^P = 0^− ć γγ^∗-śšőńłŋőćěŋĺ£ţ ĺňěěš ćĺď^{5)}

σ(γγ^∗(Q^2) → R → K —Kπ) = 8π(1 + Q^2/m^2_R) × × ~`(R → γγ∗(Q2))B(R → K —Kπ)`tot_R (m^2_R − W^2)^2 + (m_R`^{tot}_R )^2

. (10)

Ÿĺřĺŋă 0^− → γγ^∗-řăśŕăďă `(0^− → γγ^∗(Q^2)) = = (1 + Q^2/m^2_0�)^3 ~`(0^− → γγ^∗(Q^2)).

5)Ŕőďřőąŋżě őąśşęďěŋĺ£ ŕăřăňěšřĺğăűĺľ ĺ ŋőřňĺřőćőł γγ^∗-ÿĺřĺŋ řăśŕăďőć řěğőŋăŋśőć śő śŕĺŋőň J = 0 ĺ 1 śň. ć [25, 28, 34, 41{46, 52].

Ŕĺśĳňă ć ĘİŠŤ šőň 94 ćżŕ. 1 { 2 2011

Ďń£ őŕĺśăŋĺ£ ~`(η(1475) → γγ^∗(Q^2))B(η(1475) → → K —Kπ) ňż ĺśŕőńĳğşěň śńěďş¿źş¿ ŕăřăňěšřĺğăűĺ¿:

~`(η(1475) → γγ^∗(Q^2))B(η(1475) → K —Kπ) = = | | | | | A ( 10 9 1 1 + Q^2/m^2_ρ + 2 9 h 1 + Q^2/m^2_ϕ ) +

+A^′ ( 10 9 1 1 + Q^2/m^2_ρ0 + 2 9 h 1 + Q^2/m^2_ϕ0 )| | | | 2 , (11)

čďě m_ρ0 = 1.45 Č¡Ć [1], m_ϕ0 = 1.68 Č¡Ć [1], ŕăřăňěšř h = H(x) (śň. (5)),

A^2 = `(η(1475) → γρ^0 → γγ)B(η(1475) → K —Kπ), A^′ = −A − 9 √ `(η(1475) → γγ)B(η(1475) → K —Kπ) 10 + 2h ; `(η(1475) → γγ) = ~`(η(1475) → γγ^∗(Q^2 = 0)). Ć (11) ďń£ ŕřőśšőšż śůĺšăěšś£, ůšő śěňěľśšćő V^′-ňěğőŋőć šăłęě ĺňěěš śšřşłšşřş ĺďěăńĳŋőčő ŋőŋěšă. Ěśńĺ ťĺłśĺřőćăšĳ ğŋăůěŋĺě `(η(1475) → γγ)B(η(1475) → → K —Kπ), šő ć ťőřňşńě (11) ąşďěš šőńĳłő ďćă śćőąőďŋżţ ŕăřăňěšřă, A ĺ h. Ŕőńőęĺň, ŋăŕřĺňěř, śőčńăśŋő L3 [28], `(η(1475) → γγ)B(η(1475) → K —Kπ) = = 0.23 ł¡Ć. Šőčďă ŕőďčőŋłă ďăěš^{6)} A = 2.44 ł¡Ć^{1/2} ĺ h = −1.7 (χ^2 = 5 ŋă 9 śšěŕěŋěľ śćőąőďż). Ŕřĺ r = 1 θ_ι ≈ 85.5^{∘7)}. Ěě řěğşńĳšăš ŕőłăğăŋ ŋă řĺś. 1 ÿšřĺţőćőľ łřĺćőľ. Ĺŋšěřěśŋő, ůšő h = −1.7 śőčńăśşěšś£ ś őűěŋłőľ |H(x)| < 2.77, ŕőńşůěŋŋőľ ćżÿě ĺğ ďăŋŋżţ BES [38], ă ğŋăůěŋĺě A^2, ěśńĺ B(η(1475) → → K —Kπ) ≈ 1, śőőšćěšśšćşěš `(η(1475) → γρ^0) ≈ ≈ 1 Ň¡Ć, š.ě. śőčńăśşěšś£ ś őűěŋłőľ (4). Ěśńĺ ŋě ťĺłśĺřőćăšĳ `(η(1475) → γγ)B(η(1475) → K —Kπ), š.ě. śůĺšăšĳ A^′ śćőąőďŋżň ŕăřăňěšřőň, šő ŕőďčőŋłă, ŕőłăğăŋŋă£ ŋă řĺś. 1 śŕńőÿŋőľ łřĺćőľ, ďăěš A = 1.88 ł¡Ć^{1/2}, A^′ = 2.48 ł¡Ć^{1/2} ĺ h = −0.9 (`(η(1475) → γγ)B(η(1475) → K —Kπ) = 0.3 ł¡Ć, χ^2 = = 3.9 ŋă 8 śšěŕěŋěľ śćőąőďż). Ŕřĺ r = 1 θ_ι ≈ 68^∘. Ć ¡šőň śńşůăě ğŋăůěŋĺě A^2 śőőšćěšśšćşěš `(η(1475) → → γρ^0) ≈ 1 Ň¡Ć, ěśńĺ B(η(1475) → K —Kπ) ≈ 0.6.

Řăśśňőšřĺň ěźě ďćă ćăřĺăŋšă, őšńĺůă¿- źĺěś£ ŋőřňĺřőćłőľ ŕřĺ Q^2 = 0. Ťĺłśĺřşěň `(η(1475) → γγ)B(η(1475) → K —Kπ) řăćŋżň 0.14 ł¡Ć, š.ě. ŕěřěśůĺšăŋŋőňş L3 [28] ćěřţŋěňş ŕřěďěńş CLEO II [27], ĺńĺ řăćŋżň 0.089 ł¡Ć, š.ě. ćěřţŋěňş ŕřěďěńş CLEO II [27]. Ŕőďčőŋłĺ, ŕőńşůěŋŋżě ďń£ ¡šĺţ ćăřĺăŋšőć, ŕőłăğăŋż ŋă řĺś. 2 śŕńőÿŋőľ (A = 3.22 ł¡Ć^{1/2}, h = −2.36; ŕřĺ r = 1 θ_ι ≈ −86^∘)

6)Łřăľŋ££ ŕřăćă£ šőůłă L3, őšŋőś£źă£ś£ ł ĺŋšěřćăńş ŋăĺąőńĳÿĺţ Q^2, ŕńőţő śőčńăśşěšś£ ś őśšăńĳŋżňĺ ďăŋŋżňĺ, śň. řĺś. 1, ĺ ňż ĺśłń¿ůĺńĺ ěě ĺğ ŋăÿěľ őąřăąőšłĺ.

7)Šő ěśšĳ η(1475) { ŕőůšĺ ůĺśšżľ őłšěš.

Řĺś. 2. Šő ęě, ůšő ŋă řĺś. 1, ŋő ďń£ ďřşčĺţ ćăřĺăŋšőć ŕőďčőŋłĺ, śň. šěłśš

ĺ ÿšřĺţőćőľ (A = 3.75 ł¡Ć^{1/2}, h = −2.66; ŕřĺ r = 1 θ_ι ≈ −83^∘) łřĺćżňĺ śőőšćěšśšćěŋŋő. Ŕřĺ ŋőřňĺřőćłě `(η(1475) → γγ)B(η(1475) → K —Kπ) = 0.14 ł¡Ć šőůłĺ L3 ć őąńăśšĺ Q^2 < 0.1 Č¡Ć^2 őŕĺśżćă¿šś£ ć ŕřěďěńăţ 2σ. Őŕĺśăŋĺě őąńăśšĺ ą„őńĳÿĺţ Q^2 ŕřĺ őąěĺţ ŋőřňĺřőćłăţ őśšăěšś£ şďőćńěšćőřĺšěńĳŋżň.

Ĺšăł, ś ŕőňőźĳ¿ η(1475)-řěğőŋăŋśă ěďĺŋżň őąřăğőň őąž£śŋ£¿šś£ ŕĺł ć γρ^0-śŕěłšřě ňăśś ć řăśŕăďě J/ψ → γγρ^0, ŕśěćďőśłăń£řŋżě śšřşłšşřż ş ŕőřőčőć ρρ- ĺ ωω-śŕěłšřőć ňăśś ć řăśŕăďăţ J/ψ → γρρ ĺ J/ψ → γωω, ŕőďăćńěŋĺě η(1475)-śĺčŋăńă ć řěăłűĺĺ γγ → K —Kπ ĺ ěčő ŕřő£ćńěŋĺě ŕřĺ Q^2 ≠ 0 ć γγ^∗(Q^2) → K —Kπ. Ůšőąż őšćěřčŋşšĳ ŕřěďńőęěŋŋőě ŋăňĺ őąž£śŋěŋĺě, šřěąşěšś£ ŋě šőńĳłő ĺğňěřĺšĳ śŕĺŋ-ůěšŋőśšĺ śĺčŋăńă ć őąńăśšĺ 1475 Ň¡Ć ć řěăłűĺĺ γγ^∗(Q^2) → K —Kπ, ŋő ĺ ďěğăćşĺřőćăšĳ řěğşńĳšăšż ŋăąń¿ďěŋĺľ ŕśěćďőśłăń£řŋżţ śšřşłšşř ć ρρ- ĺ γρ^0- śŕěłšřăţ ňăśś ć řăśŕăďăţ J/ψ → γρρ ĺ J/ψ → γγρ^0.

Ŕőśňőšřĺň, ŋăśłőńĳłő őąőśŋőćăŋă ďőňĺŋăŋšŋőśšĳ f_1(1420)-řěğőŋăŋśă ć řěăłűĺĺ γγ^∗(Q^2) → K —Kπ ś šőůłĺ ğřěŋĺ£ śćěďěŋĺľ ő řăśŕăďăţ f_1(1420) → γ(ρ^0, ϕ). Őąőğŋăůĺň f_1(1420) łăł f^′_1 ĺ ğăŕĺÿěň ĺğňěř£ěňżě ÿĺřĺŋż řăśŕăďőć f^′_1 → γγ^∗ ĺ f^′_1 → γV ć ćĺďě [42, 44, 45]

`(f^′_1 → γγ^∗(Q^2)) = ~`(f^′_1 → γγ)(Q^2/m^2_f 0_1 ) ×

×(1 + Q^2/m^2_f 0_1 )^3(1 + Q^2/2m^2_f 0_1 )F^2(Q^2), (12)

`(f^′_1 → γV ) = C^f

0_1 V ~`(f^′_1 → γV ) × ×(m^2_V /m^2_f 0_1 )(1 − m^2_V /m^2_f 0_1 )^3(1 + m^2_V /m^2_f 0_1 ), (13)

Ŕĺśĳňă ć ĘİŠŤ šőň 94 ćżŕ. 1 { 2 2011 čďě ~`(f^′_1 → γγ) ţăřăłšěřĺğşěš śĺńş ść£ğĺ f^′_1 ś γγ, F (Q^2) { ŋěłőšőřżľ ňőďěńĳŋżľ ťőřňťăłšőř (ŕřĺňěřż śň. ć šăąń. 3), C^f

0_{1ρ} = 0.74, C^f

0_{1ω} = C^f 0_1 ϕ = 1.

Őűěŋĺň ~`(f^′_1 → γγ) ğă śůěš ćłńăďă f^′_1 → γV - ŕěřěţőďőć. Śőčńăśŋő łćăřłőćőľ ňőďěńĺ ĺ VDM

~`(f^′_1 → γγ) = 1 2 ( 4πα 4.5f^2_ρ ) ~`(f^′_1 → γϕ) ×

× ( 1 − 5√ 2 tan(θ_i − θ_A)

)_2 , (14)

čďě θ_i = 35.3^∘ { ĺďěăńĳŋżľ şčőń śňěÿĺćăŋĺ£, ă θ_A { şčőń śňěÿĺćăŋĺ£ ć ăłśĺăńĳŋőň ŋőŋěšě, ł łőšőřőňş ŕřĺŋăďńěęĺš f^′_1. Ĺğ ňăśśőćőľ ťőřňşńż Čěńń- Ňăŋŋă{Őłşąő{Śăłşřăĺ [1, 53] ĺ śőőąřăęěŋĺľ łćăřłőćőľ ňőďěńĺ őšŋőśĺšěńĳŋő ğŋăłă θ_A [1] śńěďşěš, ůšő θ_A = 37.9^∘ ± 5^∘, čďě őÿĺąłă őűěŋěŋă ĺśţőď£ ĺğ ŋěőŕřěďěńěŋŋőśšĺ ć ňăśśě a_1-ňěğőŋă. Ěśńĺ ćőśŕőńĳğőćăšĳś£ ňőďěńĳ¿ Ÿćĺŋčěřă, ć łőšőřőľ śňěÿĺćăŋĺě őŕřěďěń£- ěšś£ ŋăřşÿěŋĺěň śĺňňěšřĺĺ ďń£ ňăśś [1, 54], šő θ_A = = 29.2^∘ ±5.5^∘. Şůšěň šăłęě, ůšő B(f^′_1 → γϕ)/B(f^′_1 → → K —Kπ) = 0.003±0.0014 [39] ĺ `^{tot}_f 0_1 = (54.9±2.6) Ň¡Ć [1]. Šőčďă ĺğ (13) ĺ (14) ďń£ θ_A = 37.9^∘, 35.3^∘(= θ_i), 29.2^∘ ĺ űěŋšřăńĳŋőčő ğŋăůěŋĺ£ B(f^′_1 → γϕ)/B(f^′_1 → → K —Kπ) = 0.003 ŕőńşůăěň śőőšćěšśšćěŋŋő

~`(f^′_1 → γγ) ≈ (1 ł¡Ć, 0.77 ł¡Ć, 0.3 ł¡Ć) ×

×B(f^′_1 → K —Kπ). (15)

Šăąńĺűă 3

Ďăŋŋżě ďń£ è(f^01 ! γγ)B(f^01 ! K —Kπ) (ć ŋőřňĺřőćłě TPC/2γ [44])

İłśŕěřĺňěŋš è(f^′_1 → γγ)× F (Q^2)^∗ ×B(f^′1 → K —Kπ), ł¡Ć MARK II [43] 1.6 ± 0.7 ± 0.3 Fρ 1.1 ± 0.5 ± 0.2 F_ϕ TPC/2γ [44] 1.3 ± 0.5 ± 0.3 Fρ 0.63 ± 0.24 ± 0.15 F_ϕ JADE [46] 2.3 ±^{1.0}_{0.9} ±0.8 Fρ 1.5 ±^{0.6}_{0.5} ±0.5 F_ϕ CELLO [25] 1.5 ± 0.5 ± 0.4 Fρ 0.7 ± 0.2 ± 0.2 F_ϕ L3 [28] 3.2 ± 0.6 ± 0.7 F_{L3}

∗Ťőřňťăłšőř F (Q^2) = Fρ = 1/(1 + Q^2/m^2_ρ), ĺńĺ F_ϕ = 1/(1 + +Q^2/m^2_ϕ), ĺńĺ F_{L3} = 1/[(1+Q^2/(0.926 Č¡Ć)^2)^2(1+Q^2/m^2_f0_1 )^{1/2}]

Ćěńĺůĺŋż ~`(f^′_1 → γγ)B(f^′_1 → K —Kπ), ŋăľďěŋŋżě ć [25, 28, 43, 44, 46] ĺğ ŕőďčőŋőł ďăŋŋżţ ŕő řěăłűĺĺ γγ^∗(Q^2) → K —Kπ, ŕřĺćěďěŋż ć šăąń. 3. Śřăćŋěŋĺě ś ŋĺňĺ őűěŋłĺ (15), ćőőąźě čőćőř£, ŋě ŕőğćőń£ěš śďěńăšĳ őďŋőğŋăůŋżľ ćżćőď ő ďőňĺŋăŋšŋőśšĺ f_1(1420)- řěğőŋăŋśă γγ^∗(Q^2) → K —Kπ. Ěčő ćłńăď ňőęěš ążšĳ ĺ ňăń^{8)}. Ćěśĳňă ćěřő£šŋő, ůšő ć ¡šőň ŕřőűěśśě ŕřĺśşšśšćş¿š ďćă řěğőŋăŋśŋżţ ćłńăďă: őš ŕśěćďőśłăń£řă η(1475) ĺ ăłśĺăńĳŋőčő ćěłšőřă f_1(1420).

Ĺšăł, śşźěśšćşěš łăęşźěěś£ ŕřőšĺćőřěůĺě ňěęďş ďăŋŋżňĺ, čőćőř£źĺňĺ ő ŕőďăćńěŋĺĺ řőęďěŋĺ£ η(1475) ć γγ-śšőńłŋőćěŋĺ£ţ, ĺ ďăŋŋżňĺ ŕő řăśŕăďăň J/ψ → γγρ^0 ĺ J/ψ → γρρ, şłăğżćă¿źĺňĺ ŋă śĺńĳŋş¿ ść£ğĳ η(1475) ś γρ^0- ĺ ρρ-łăŋăńăňĺ řăśŕăďă. Ďń£ şśšřăŋěŋĺ£ ŋăłőŕĺćÿĺţś£ šřşďŋőśšěľ ć ŕőŋĺňăŋĺĺ śćőľśšć η(1475) šřěąş¿šś£ ďăńĳŋěľÿĺě ¡łśŕěřĺňěŋšăńĳŋżě ĺśśńěďőćăŋĺ£:

1) ĺğňěřěŋĺ£ śŕĺŋ-ůěšŋőśšĺ ŕřőňěęşšőůŋżţ śőśšő£ŋĺľ ć řěăłűĺĺ γγ^∗(Q^2) → K —Kπ ć řăľőŋě η(1475)- řěğőŋăŋśă ŕřĺ 0 . Q^2 . 3 Č¡Ć^2 (š.ě. řăğďěńěŋĺě ŕśěćďőśłăń£řŋőčő ĺ ŕśěćďőćěłšőřŋőčő ćłńăďőć ŕő şčńőćżň řăśŕřěďěńěŋĺ£ň);

2) ďăńĳŋěľÿĺě ćżśőłőśšăšĺśšĺůěśłĺě ĺğňěřěŋĺ£ ŕśěćďőśłăń£řŋżţ śšřşłšşř ş ŕőřőčőć ρρ- ĺ ωωśŕěłšřőć ňăśś ć řăśŕăďăţ J/ψ → γρρ ĺ J/ψ → γωω;

3) őŕřěďěńěŋĺě śŕĺŋă γρ^0-śĺśšěňż ć řăśŕăďě J/ψ → γR → γγρ^0 ć őąńăśšĺ 1.475 Č¡Ć;

4) ŕőńşůěŋĺě ŋăďěęŋżţ ďăŋŋżţ ő řăśŕăďăţ η(1475) ĺ f_1(1420) ŋă γϕ.

İłśŕěřĺňěŋšż ś ćżśőłőľ śšăšĺśšĺłőľ, ŋěőąţőďĺňżě ďń£ řěÿěŋĺ£ ¡šĺţ ćőŕřőśőć, ŕřěďśšăćń£¿šś£ řěăńĳŋżňĺ ŋă B- ĺ C/τ-ťăąřĺłăţ ŋă şśšăŋőćłăţ Belle, BaBar, CLEO II ĺ BES III.

Řăąőšă ůăśšĺůŋő ŕőďďěřęăŋă čřăŋšőň ŘŤŤĹ # 10- 02-00016.

1. K. Nakamura, K. Hagiwara, K. Hikasa et al. (Particle Data Group), J. Phys. G: Nucl. Part. Phys. 37, 075021 (2010).

2. L. K-opke and N. Wermes, Phys. Rep. 174, 67 (1989). 3. N. N. Achasov, Nucl. Phys. B (Proc. Suppl.) 21, 189 (1991).

4. S. Godfrey and J. Napolitano, Rev. Mod. Phys. 71, 1411 (1999).

5. K. Hagiwara, K. Hikasa, K. Nakamura et al. (Particle Data Group), Phys. Rev. D 66, 010001 (2002).

6. C. Amsler and N.A. T-ornqvist, Phys. Rep. 389, 61 (2004).

7. S. Eidelman, K. G. Hayes, K. A. Olive et al. (Particle Data Group), Phys. Lett. B 592, 1 (2004).

8. A. Masoni, C. Cicalo, and G. L. Usai, J. Phys. G: Nucl.

Part. Phys. 32, R293 (2006).

9. W.-M. Yao, C. Amsler, D. Asner et al. (Particle Data Group), J. Phys. G: Nucl. Part. Phys. 33, 1 (2006).

8)Őšňěšĺň, ůšő ďń£ őŕĺśăŋĺ£ ŋăĺąőńěě šőůŋżţ ďăŋŋżţ L3 [28] őűěŋłĺ (15) ŋěďőśšăšőůŋő, ă ćěńĺůĺŋă è(f^′_1 → γγ) = = 0.3 ł¡Ć · B(f^′_1 → K —Kπ) ŕřőśšő ŋě ć śőśšő£ŋĺĺ ĺţ őŕĺśăšĳ.

2 Ŕĺśĳňă ć ĘİŠŤ šőň 94 ćżŕ. 1 { 2 2011

18 Ŋ. Ŋ. Aůăśőć, Č. Ŋ. Ÿěśšăłőć

10. E. Klempt and A. Zaitsev, Phys. Rep. 454, 1 (2007). 11. C. Amsler and A. Masoni, J. Phys. G: Nucl. Part. Phys.

37, 075021, p. 680 (2010).

12. N. N. Achasov and G. N. Shestakov, Phys. Lett. B 156,

434 (1985).

13. D. L. Burke, G. H. Trilling, G. S. Abrams et al., Phys.

Rev. Lett. 49, 632 (1982).

14. N. Wermes, in Proc. of the 19th Rencontre de Moriond:

New Particle Production, La Plagne, France, 1984, Ed. J. Tran Thanh Van (Editions Frontieres, Gif-sur-Yvette, France, 1984), v. 2, p. 663.

15. J. D. Richman, in Proc. of the International Symposium

on High Energy e^+e^− Interactions, Vanderbilt, 1984, Ed’s R.S. Panvini and G.B. Word (AIP Conference Proceedings, No. 121, N.Y., 1984), p. 34; in Proc. of the 20th Rencontre de Moriond: QCD and Beyond, Les Arcs, France, 1985, Ed. J. Tran Thanh Van (Editions Frontieres, Gif-sur-Yvette, France, 1985), v. 1, p. 471.

16. N. Wermes, in Proc. of the International Conferense

Physics in Collision V, Autun, France, 1985, Ed’s B. Aubert and L. Mantanet (Editions Frontieres, Gif-sur- Yvette, France, 1985), p. 221.

17. R. M. Baltrusaitis, J. J. Becker, G. T. Blaylock et al.,

Phys. Rev. Lett. 55, 1723 (1985).

18. R. M. Baltrusaitis, D. Co¸man, J. Hauser et al., Phys.

Rev. D 33, 1222 (1986).

19. D. Bisello, G. Busetto, A. Castro et al., Phys. Lett. B

192, 239 (1987).

20. D. Bisello, G. Busetto, A. Castro et al., Phys. Rev. D

39, 701 (1989).

21. J. Z. Bai, Y. Ban, J.G. Bian et al., Phys. Lett. B 472,

207 (2000).

22. P. Jenni, D. L. Burke, V. Telnov et al., Phys. Rev. D

27, 1031 (1983).

23. M. Altho¸, W. Braunschweig, F. J. Kirsch˛nk et al., Z.

Phys. C 29, 189 (1985).

24. H. Aihara, M. Alston-Garnjost, R. E. Avery et al., Phys.

Rev. Lett. 57, 51 (1986).

25. H. J. Behrend, L. Criegee, J. B. Dainton et al., Z. Phys.

C 42, 367 (1989).

26. M. Acciarri, P. Achard, O. Adriani et al., Phys. Lett. B

501, 1 (2001).

27. R. Ahohe, D. M. Asner, S. A. Dytman et al., Phys. Rev.

D 71, 072001 (2005).

28. P. Achard, O. Adriani, M. Aguilar-Benitez et al., JHEP

0703, 018 (2007).

29. D. Hitlin, in Proc. of the International Symposium

on Lepton and Photon Interactions at High Energies, Cornell, 1983, Ed’s D.S. Cassel and D.L. Kreinick (NLNS, Cornel University, Ithaca, N.Y., 1983), p. 746.

30. M. S. Chanowitz, Phys. Lett. B 164, 379 (1985).

31. S. Meshkov, W. F. Palmer, and S. S. Pinsky, in Proc.

of the 13th Annual Meeting of the Division of Particles and Fields of the American Physical Society, Salt Lake City, 1987, Ed’s C. DeTar and J. Ball (World Scienti˛c, Singapore, 1987) p. 520.

32. T. Barnes, in Proc. of the VIIth International Workshop on Photon-Photon Collisions, Paris, 1986, Ed’s A. Courau and P. Kessler (World Scienti˛c, Singapore, 1986), p. 25.

33. M. Zieli«nski, Acta Physica Polonica 18, 455 (1987). 34. F. E. Close, Rep. Prog. Phys. 51, 833 (1988). 35. Ŋ. Ŋ. Ăůăśőć, Č. Ŋ. Ÿěśšăłőć, §Ť 51, 854 (1990) [Sov.

J. Nucl. Phys. 51, 543 (1990)].

36. J. Perrier, in Proc. of the International Conferense Physics in Collision IV, Santa Cruz, California, 1984, Ed. A. Seiden (Editions Frontieres , Gif-sur-Yvette, France, 1984), p. 143.

37. D. Co¸man, F. DeJongh, G. Dubois et al., Phys. Rev.

D 41, 1410 (1990).

38. J. Z. Bai, Y. Ban, J. G. Bian et al., Phys. Lett. B 594, 47 (2004).

39. D. Barberis, W. Beusch, F. G. Binon et al., Phys. Lett.

B 440, 225 (1998).

40. J. Z. Bai, Y. Ban, J. G. Bian et al., Phys. Lett. B 476, 25 (2000).

41. H. Aihara, M. Alston-Garnjost, R. E. Avery et al., Phys.

Rev. Lett. 57, 2500 (1986).

42. R. N. Cahn, Phys. Rev. D 35, 3342 (1987). 43. G. Gidal, J. Boyer, F. Butler et al., Phys. Rev. Lett. 59, 2016 (1987).

44. H. Aihara, M. Alston-Garnjost, R. E. Avery et al., Phys.

Lett. B 209, 107 (1988); Phys. Rev. D 38, 1 (1988). 45. J. Olsson, in Proc. of the International Symposium on Lepton and Photon Interactions at High Energies, Hamburg, 1987, Ed’s W. Bartel and R. Ruckl (North- Holland, Amsterdam, 1987), p. 613.

46. P. Hill, J. Olsson, J. Allison et al., Z. Phys. C 42, 355 (1989).

47. L. D. Landau, Dokl. Akad. Nauk SSSR 60, 207 (1948);

C. N. Yang, Phys. Rev. 77, 242 (1950). 48. L. Rosenberg, Phys. Rev. 129, 2786 (1963). 49. F. M. Renard, Nuovo Cimento A 80, 1 (1984). 50. M. Poppe, Int. J. Mod. Phys. A 1, 545 (1986). 51. G. A. Schuler, F. A. Berends, and R. van Gulik, Nucl.

Phys. B 523, 423 (1998).

52. P. Achard, O. Adriani, M. Aguilar-Benitez et al., Phys.

Lett. B 526, 269 (2002).

53. M. Gell-Mann, Phys. Rev. 125, 1067 (1962); S. Okubo, Prog. Theor. Phys. 27, 949 (1962); J. J. Sakurai, Phys. Rev. Lett. 9, 472 (1962).

54. J. Schwinger, Phys. Rev. Lett. 12, 237 (1964).

Ŕĺśĳňă ć ĘİŠŤ šőň 94 ćżŕ. 1 { 2 2011