Pis’ma v ZhETF, vol. 99, iss. 6, pp. 363 – 364 © 2014 March 25

Energy dependence of e^+e^− → 6π and e^+e^− → NN̄ cross sections near the NN̄ threshold

A. E. Obrazovsky^{+1)}, S. I. Serednyakov^{+∗ 1)}

+Budker Institute of Nuclear Physics SB RAS, 630090 Novosibirsk, Russia

∗Novosibirsk State University, 630090 Novosibirsk, Russia

Submitted 17 February 2014

Using recent BABAR, CMD-3 and SND data, the sum of e^+e^− → 3(π^+π^−), 2(π^+π^−π^0), pp̄, nn̄ cross sections is obtained. Unlike e^+e^− → 3(π^+π^−) and e^+e^− → 2(π^+π^−π^0) processes, no structures in total cross section are found near the NN̄ threshold within the limits of measurement errors.

DOI: 10.7868/S0370274X14060010

First observation of six-pion production in electronpositron annihilation was performed in μπ experiment at ADONE collider [1]. The dip in e^+e^− → 3(π^+π^−) cross section near the NN̄ threshold was found in DM1 experiment at DCI [2]. Later, it was confirmed by more precise measurements in FOCUS [3] and BABAR [4] experiments. The similar structure also was observed in e^+e^− → 2(π^+π^−π^0) mode [4, 5]. One of the possible theoretical explanations of this dip suggests the existence of pp̄ underthreshold bound state [6].

Recently, more precise BABAR and SND data on e^+e^− → pp̄ [7] and e^+e^− → nn̄ [8] cross sections were published together with the new CMD-3 data on e^+e^− → 3(π^+π^−) [9] and e^+e^− → 2(π^+π^−π^0) cross sections [10].

We suggest that the sum of e^+e^− → hadrons cross sections including NN̄ final state should contain no structure near the NN̄ threshold due to absence of quark-antiquark resonances in this energy range.

For the purposes of this work only e^+e^− → 3(π^+π^−), e^+e^− → 2(π^+π^−π^0), and e^+e^− → NN̄ processes can be considered, as far as the cross sections of e^+e^− → 2π, KK, 3π, KKπ, 4π, KKππ, 5π, . . . don’t contain structures near the NN̄ threshold [11]. We use CMD-3 data on e^+e^− → 6π processes, BABAR and SND data on e^+e^− → NN̄ processes. The sum of isovector e^+e^− → 3(π^+π^−) and e^+e^− → 2(π^+π^−π^0) cross sections with isoscalar e^+e^− → ηπ^+π^−π^0 background subtraction [12] is shown in Fig. a. The sum of e^+e^− → pp̄ and e^+e^− → nn̄ cross sections is shown in Fig.b. These sums are fitted by constants in the energy ranges 2E = 1.85−1.876 and 1.876–1.92 GeV. The cross

1)e-mail: A.E.Obrazovsky@inp.nsk.su; S.I.Serednyakov@inp.nsk.su

The sum of e^+e^− → 3(π^+π^−) and e^+e^− → 2(π^+π^−π^0) cross sections with e^+e^− → ηπ^+π^−π^0 background subtraction (a). The sum of e^+e^− → pp̄ and e^+e^− → nn̄ cross sections (b). The (a)+(b) sum (c). Only statistical errors are shown. The dashed line is the NN̄ threshold

section discontinuity values are: Δσ = −1.5 ± 0.2 nb for the sum of e^+e^− → 6π processes, Δσ = 1.6 ± 0.25 nb for the sum of e^+e^− → NN̄ processes. For the total sum of e^+e^− → 6π and e^+e^− → NN̄ processes Δσ = = 0.1 ± 0.3 nb (Fig. c). The quoted uncertainties include both statistical and systematic errors. The total cross section doesn’t contain structures within measurement error limits.

We suggest that negative discontinuity in the cross section of e^+e^− → 6π processes at the NN̄ threshold can be quantitatively explained by the opening of new annihilation channel e^+e^− → NN̄. However, it is un-

Письма в ЖЭТФ том 99 вып. 5 – 6 2014 363 6^∗

364 A. E. Obrazovsky, S. I. Serednyakov

clear, why it is isovector e^+e^− → 6π final state that provide nearly full compensation in the total cross section e^+e^− → hadrons.

The authors are grateful to V.P. Druzhinin and A.I. Milstein for useful discussions. The work is partially supported by the Ministry of Education and Science of the Russian Federation, scientific school grant NSh- 2479.2014.2 and Russian Fund for Basic Research grant RFBR 12-02-00065-a.

1. M. Grilli, E. Iarocci, P. Spillantini, V. Valente, R.

Visentin, B. Borgia, F. Ceradini, M. Conversi, L. Paoluzi, R. Santonico, M. Nigro, L. Trasatti, and G. T. Zorn, Nuovo Cimento A 13, 593 (1973).

2. D. Bisello, J. C. Bizot, J. Buon, A. Cordier, B. Delcourt, and F. Mane, Phys. Lett. B 107, 145 (1981).

3. P. L. Frabetti, H. W. K. Cheung, J. P. Cumalat et al., Phys. Lett. B 514, 240 (2001).

4. B. Aubert, R. Barate, D. Boutigny et al.,

Phys. Rev. D 73, 052003 (2006).

5. R. Baldini, Rep. at the “Fenice” Workshop, Frascati (1988).

6. P. L. Frabetti, H. W. K. Cheung, J. P. Cumalat et al., Phys. Lett. B 578, 290 (2004).

7. J. P. Lees, V. Poireau, V. Tisserand et al., Phys. Rev. D 87, 092005 (2013).

8. S. I. Serednyakov, Rep. at International Workshop on e^+e^− collisions from Phi to Psi (PHIPSI13), Rome (2013).

9. R. R. Akhmetshin, A. V. Anisenkov, S. A. Anokhin et al., Phys. Lett. B 723, 82 (2013).

10. I. B. Logashenko, Rep. at International Workshop on e^+e^− collisions from Phi to Psi (PHIPSI13), Rome (2013).

11. V. P. Druzhinin, S. I. Eidelman, S. I. Serednyakov, and E. P. Solodov, Rev. Mod. Phys. 83, 1545 (2011).

12. A. A. Botov, private communication.

Письма в ЖЭТФ том 99 вып. 5 – 6 2014