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To date, a vast amount of experimental data on the interaction of polarized and unpolarized deuterons with large momentum transfer has been accumulated. This opens up new opportunities for studying the structure of the deuteron at distances smaller than the nucleon size. In the asymptotic region, where the absolute value of the momentum transfer squared significantly exceeds the deuteron’s mass squared (), predictions of the deuteron’s form factor can be obtained based on phenomena of asymptotic freedom and the factorization theorem. These predictions can be roughly divided into two parts: (i) predictions based on “quark counting rules”, which are relatively well supported by experimental comparisons, and (ii) more subtle logarithmic corrections [1]. However, there are no stable experimental data to assess the contribution of the latter. Therefore, they have not received as wide recognition [2]. On the other hand, within the framework of Quantum Electrodynamics (QED) the role of higher-order perturbation theory going beyond the single-photon approximation in electron scattering on hadronic systems has been widely discussed [3]. 







In the perturbative Quantum Chromodynamics (pQCD) approach, the masses of quarks and hadrons are neglected at high energies. The amplitude of the investigated process is expressed through the amplitude of hard electron-quark scattering, multiplied by the nonperturbative part, which is associated with the distribution functions of quarks and gluons in the deuteron in the initial and final states. When calculating the amplitude of hard (particularly perturbative) scattering, the deuteron is considered as a system of 6 quarks moving collinearly, each of which contributes to the deuteron’s momentum fraction , where ,, . It is assumed that the main deuteron form factor in the perturbative region can be represented as the product of three factors, exhibiting dipole, power-law, and logarithmic behavior, respectively(and is non-perturbative parameters)[1]: 

,




  is the running strong coupling constant, and  and  is the socalled ”anomalous dimensions” of deuteron and nucleon, which depends on the number of flavors and colors and  is the characteristic scale factor of pQCD.






In the two-photon appr/oach, two types of two-photon exchange are calculated: one associated with Feynman diagrams in which two photons interact with the same nucleon , and the other with diagrams  in which each of the two virtual photons interacts with different nucleons [2]. These effects are conditionally logarithmic in nature [3]. Accounting for higher orders of perturbation theory in pQCD and QED separately has not led to a significant improvement in describing experimental data [1], [4]. It would be interesting to compare the theoretical description of experimental data on elastic electron-deuteron scattering with and without consideration of two-photon corrections. Based on the theoretical and experimental analysis conducted previously [3], [4]beyond the single-photon order of perturbation theory ( and  are the target and magnetic structure functions in the one-photon approximation), we propose the following phenomenological parameterization of two-photon corrections (written in terms of the fine structure constant in natural units, , ):

,

,




where ,  and , , are fitting parameters of the model.
[bookmark: _GoBack]The asymptotic logarithmic behavior predicted by the pQCD has been found to improve slightly with two-photon corrections (b) compared to without them (a) (respectively, solid and dotted lines in Fig. 1 ). 
[image: ][image: ]
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[bookmark: _Hlk180157355][bookmark: _Hlk180494862]Fig. 1. Optimal fits for the deuteron structure function . The uncertainties on the data points are statistical and systematic uncertainties combined in quadrature. 
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