SINGLE-SPIN ASYMMETRY OF π^0-MESONS PRODUCED AT x_F = 0 IN 70 GEV pp_↑ COLLISIONS

N.Belikov, V.Belousov, B.Chujko, A.Davidenko, A.Derevschikov, V.Grishin, Yu.Kharlov, V.Khodyrev, Yu.Matulenko, V.Medvedev, Yu.Melnik, A.Meschanin, V.Mochalov, A.Mysnik, S.Nurushev, D.Patalakha, A.Pavlinov, A.Prudkogliad, K.Shestermanov, L.Soloviev, V.Solovianov, M.Ukhanov, A.Vasiliev, A.Yakutin Institute for High Energy Physics, Protvino

O.Grachov, V.Rykov Wayne State University, Detroit, USA

N.Borisov, E.Bunjatova, A.Fedorov, V.Kolomiets, V.Matafonov, A.Neganov, Yu.Plis, O.Schevelev, Yu.Usov Joint Institute for Nuclear Research, Dubna

D.Crandell, J.Muldavin, R.Raymond University of Michigan, Ann Arbor, USA

A.Lukhanin Kharkov Phys.Techn.Ins., Kharkov, Ukraine

L.Alekseeva, L.Nogach, M.Bychkov MSU, Moscow, Russia.

IHEP-JINR PROZA-M Collaboration Physics motivation. Long history of single-spin asymmetry A_N measurements begins with the experiment of L.Dick et al.^1 in 1980 (CERN). In 1989 such experiment was carried out at IHEP with 40 GeV π^−-beam^2. A significant left-right asymmetry for π^0-mesons was observed with polarized target used.

In experiments with polarized proton beam of energies 13-40 GeV^3-^4 A_N was measured in the central region too, and asymmetry for π^+-mesons has a similarity with π^0-data. But the experiment E704^5 with 200 GeV polarized beam protons shows zero asymmetry within measured errors in the p_T -region up to 4 GeV/c. So measurements at 70 GeV were of a great interest.

We measured p_T -dependence of π^0-mesons produced at x_F =0 in collisions of 70 GeV beam protons with transversely polarized target protons. The production asymmetry was determined as follows

A_N = (n^+ − n^−)/(n^+ + n^−) · D/P_T , where n^+(n^−) is a normalized number of events for target spin up (down), D is a target dilution factor and P_T is a mean value of target polarization.

Apparatus. The setup shown in Fig.1 includes a beam telescope counters S1-S3, beam hodoscopes H1, H2, a polarized propane-diol target PPT and an electromagnetic calorimeter EMC. A description of the apparatus is given in detail elsewhere^6. The high p_T -trigger (with threshold ∼1 GeV) was used to reject low p_T -events.

Data analysis. Energy and space uncertainties of gamma-showers in EMC are σ(E)/E = 0.01 + 0.06/ √ E and σ_x = σ_y = ±1.5 mm, respectively.

The main criteria to select π^0 candidates from all gamma-pairs are: a) energy of a shower is E_γ > 0.75 GeV; b) distribution of beam particles on a target is R < 7.5 mm.

Typical two-photon mass spectra are presented in Fig.2 at p_T = 1.7, 2.0 and 2.5 GeV/c. The mass resolution of the spectrometer is σ = 11 MeV/c^2.

Results. Asymmetry for π^0 is presented in Fig.3 as a function of x_T . Errors shown are only statistical. We see the nonzero effect in the p_T -range 1.9 - 3.0 GeV/c. Asymmetry is negative and equals to −(12.6 ± 5.5)% in this p_T region. It changes sign near p_T = 1.8 GeV/c. At values of p_T less than 1.6 GeV/c high-p_T trigger jitter might distort asymmetry. We estimated A_N (π^0) from BNL data^3 by averaging of A_n(π^+) and A_N (π^−) according to a parton model. Our data within errors agree with these estimations. x_T -scaling seems is observed in pp-interactions up to √ s = 11.5 GeV.

The research is supported in part by the Russian Foundation of Fundamental Researches.

References

1. Antille J. et al. - Phys.Lett., 1980, v.B94, p.523.

2. Apokin V.D. et al. - Sov.Journ.of Nucl.Phys., 1989, v.50, p.695;

Phys.Lett., 1990, v.B243, p.461.

3. Saroff E.S. et al. - Phys.Rev.Lett., 1990, v.64, p.995. 4. Abramov V.V. et al. - Nucl.Phys., 1997, B492, p.3. 5. Adams D.L. et al. - Phys.Rev., 1996, D53, p.4747. 6. Belikov N.I. et al. - Preprint IHEP 97-38, Protvino, 1997.

Figure 1: The schematic layout of PROZA-M spectrometer.

Figure 2: Two-gamma mass spectra at p_T = 1.7, 2.0 and 2.5 GeV/c.

Figure 3: A_N (π^0) vs. x_T at 70 GeV. A_N (π^0) from data^3 (shown with a reversed sign) is found as (A_N (π^+) · R + A_N (π^−))/(R + 1), where R is a ratio of π^+ production cross section to π^−’s.