Pis’ma v ZhETF, vol. 115, iss. 10, pp. 609 – 609 © 2022 May 25

About derivatives in analytic QCD

A. V. Kotikov^{+∗1)}, I. A. Zemlyakov^{∗×}

+II Institut fur Theoretische Physik, Universitat Hamburg, 22761 Hamburg, Germany

∗Laboratory for Theoretical Physics, Joint Institute for Nuclear Research, 141980 Dubna, Russia

×Dubna State University, 141980 Dubna, Russia

Submitted 31 March 2022 Resubmitted 9 April 2022 Accepted 17 April 2022

DOI: 10.31857/S1234567822100019, EDN: dygoaf

We consider ν-derivatives and (analytic analogs of) ν-powers in the case of usual and minimal analytic (MA) versions of QCD. We use the integer case ν = n = 1; 2; 3; 4 and apply it to the study of the Bjorken sum rule. All results are presented up to the 4th order of perturbation theory, where the corresponding Wilson coefficients d_i (i = 1, 2, 3) for the Bjorken sum rule are known.

It is shown that the results based on the usual perturbation theory do not agree with the experimental data at Q^2 ≤ 1.5 GeV^2. The MA perturbation theory leads to good agreement with the experimental data when we used the “massive” version for high-twist contributions. The results based on derivatives and (analytic analogs of) powers of usual and MA coupling constants are very similar each other. In the case of MA QCD, the use of derivatives strongly simplifies the study.

This is an excerpt of the article “About derivatives in analytic QCD”. Full text of the paper is published in JETP Letters journal. DOI: 10.1134/S0021364022600628

1)e-mail: kotikov@theor.jinr.ru

5 Письма в ЖЭТФ том 115 вып. 9 – 10 2022 609