NLO QCD analysis of polarized deep inelastic scattering data

Indirect determinations of Δ(g) come from fits of polarized parton distributions to all g^{p(d,n)}_1 data, using the Altarelli-Parisi evolution equations. There are 3 independent analyses in the range 1 < Q^2 < 10Gev^2 done before the lattest publications of E143, E154 and SMC:

1- R.D. Ball, S. Forte and G. Ridolfi, Preprint CERN-TH-95-266, Phys. Lett. B378, 255, 1996.

Next-to-leading order determination of the singlet axial charge and the polarized gluon content of the nucleon.

2- M. Stratmann and W. Vogelsang, RAL-TR-96-097, Dec. 1996, HEP- PH/9612250.

Next-to-leading evolution of polarized and unpolarized fragmentation functions.

3- M. Gluck, E. Reya, and M. Stratmann, W. Vogelsang, Phys. Rev. D53, 4775, 1996.

Next-to-leading order radiative parton model analysis of polarized leptonnucleon scattering.

4- T. Gehrmann and W.J. Sterling, Phys. Rev D53, 6100, 1996. Polarized parton distributions in the nucleon.

These calculations require Δg ∼ 1 − 2.

The polarized parton distribution at the low initial scale is defined as follows:

Δf(x, Q^2_0) = N_f η_f (x^{αf} )(1 − x)^{βf} f(x, Q^2_0)

where Δf = Δu_v, Δd_v, ΔQ, Δg are the polarized valence, sea, and gluon distributions. N_f is a normalization factor chosen such that the first moment of Δf is equal to η_f .

In fact :

Ref. Q^2 η_g η_g η_g [1] R.D. Ball 1Gev^2 1.54 ± .74 10GeV^2 1.52 ± 0.74 (AB) 1.1 ± 0.52 (AR) 0.99 ± 0.23 (OS) [3] M. Gluck μ^2_{NLO} Δg = 0.507standard 0.496 valence 1GeV^2 =0.961 0.982 4GeV^2 =1.443 1.494 10GeV^2 =1.737 1.807 [4] T. Gehrmann 4GeV^2 1.71 setA 1.63 setB 1.02 setC

Sizeable gluon polarization clearly affects the Q^2 dependence of g_1. Since the calculation of Γ_1(Q^2_0) requires the extrapolations of g_1(x, Q^2measured) → g_1(x, Q^2_0), it might lead to different values of Γ_1.

Preliminary results from the NLO QCD fits made for the recent E143 and SMC data on g^p_1 and g^d_1 using the procedure of R.D. Ball, S. Forte and G.Ridolfi at Q^2 = 10GeV^2 were presented by Nassalski [5] and Ball et al. [6]

5- J.P. Nassalski, SINS-17-VI, HEP-PH/9612352, Dec. 1996. Spin structure of the nucleon.

6- R.D. Ball, A. Deshpande, S. Forte, V.W. Hughes, J. Lichtenstadt, G. Ridolfi, Workshop on future physics at HERA, Hamburg, Germany, 25-26 Sept. 1995, HEP-PH/9609515. Sept 1996 Measurement of the polarized structure functions g_1(p).

7- G. Altarelli, R.D. Ball, S. Forte and G.Ridolfi, Preprint CERN-TH/96- 345, Jan. 1997, HEP-PH/9701289. Nucl. Phys. B496, 337, 1997, Acta Phys. Polon. B29, 1145, 1998, HEP-PH/9803237.

8-E154 Coll.K. Abe et al., Phys. Lett.B405, 180, 1997. Next-to-leading order analysis of the polarized deep inelastic scattering data.

[6] R. Ball et al. with the new experimental data of E143 find that the value of η_g = 1.52 ± 0.74 becomes 1.30 ± .56 at Q^2 = 1GeV^2.

[7] G. Altarelli et al. with a more reliable determination of errors than [1] and using all recent data find : Δg(1, 1GeV^2) = 1.6 ± 0.4(exp) ± 0.8(th) = 1.6 ± 0.9 [8] E154 experiment NLO analysis by Yury Kolomensky at Q^2 = 5GeV^2 gives Δg = 1.6±0.7(stat)^{+0.3}� 0.6(syst)^{+0.1}�_{0.6}(th) in the MS scheme and 0.4^{+1.0}_{0.6} (stat)^{+0.9}�_{0.6}(syst)^{+1.1}�_{0.1}(th) in the A-B scheme.

[9] E. Leader, A.V. Sidorov, D.B. Stamenov, HEP-PH/9708335, to be published in IJMPA.

[10] E. Leader, A.V. Sidorov, D.B. Stamenov, HEP-PH/9807251, Jul. 1998.

Polarized parton densities in the nucleon.

[11] M. Stratmann, DO-TH 97/22, October 1997, HEP-PH/971037

[12] A.de Roeck, DESY 97-249, HEP-PH/98013009.

[13] M. Gluck, E. Reya and A. Vogt, Eur. Phys. J. C. 5, 461, 1998. Updated GRV.

[14] C. Bourelli, F. Bucella, O. Pisanti, P. Santorelli, and J. Soffer. CPT- 97/P 3578, HEP-PH/9803229.

[15] C. Bourelly, E. Leader, O.V. Teryaev, HEP-PH/9803238, Mar. 1998. Positivity of NLO spin-dependent parton distributions.

[16] M. Rueter, Eur. Phys. J. C7, 233, 1999, HEP-PH/9807448. Energy and Q^2 dependence of elastic vector meson production and the proton structure function F(2).

[17] E. Leader, A.V. Sidorov, D. B. Stamenov, HEP-PH/9808248, Aug. 1998.

Scheme dependence in polarized deep inelastic scattering.

[18] E. Santorelli. E. Scrimieri, HEP-PH/9807572. A semianalytical method to evolve parton distributions.

[18] S. Incerti and F. Sabatie, PCCF-RI-9901, CERN SCAN-9904068, Jun. 1999.

Pertubative QCD study of the polarized structure function g1 at the nextto-leading-order.

[120] V. del Duca, DIS99, Zeuthen, Germany, 19-23 Apr. 1999, HEP- PH/9906278.

’NNL BFKL and NNLO’

[21] A. Vogt, DIS99, Zeuthen, Germany, 19-23 Apr. 1999, HEP-PH/9906337. Structure function evolution at next-to-leading order and beyond.

[22] A.V. Kotikov, D.V. Peshekhonov, Eur. Phys. J. C9, 55, 1999, HEP- PH/9810224.

The Q^2 dependence of the measured asymmetry A(1) from he similarity of g_1(x, Q^2) and F_3(x, Q^2) structure functions.

[23] A.L. Kataev, G. Parente , A.V. Sidorov, Nucleon 99, Frascati, Italy, 7-9 Jun. 1999, HEP-PH/9907310.

The NNLO QCD analysis of the CCFR data for XF(3): Q^2 dependence of the parameters.

[24] W.L. van Neerven. A. Vogt, HEP-PH/9907472, Jul. 1999. NNLO evolution of deep inelastic structure functions :the non-singlet case.

[25] H1 Coll.(T. Hadig ,et al.,) HEP-PH/9907036, Jul. 1999. Issues on NLO PQCD programs.

[26] G.S. Mitchell, E155 technical note 101, Sept. 1999. PhD thesis, U. of Madison, Jun. 1999 E155 NO fit results.

[27] W. Vogelsang, HEP-PH/9906289, Jun. 1999.

Polarized lepton nucleon scattering- summary of the theory talks on spin physics at DIS 99.

[28] M. Stratmann, HEP-PH/9907465, Jul. 1999. GRSV parton densities revisited.

[29] M. Stratmann, W. Vogelsang, HEP-PH/9907470, Jul. 1999. Towards the parton densities of polarized photons at HERA.