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         Foreword  

I met Dima Bardin in the fall of 1971 when I was a 5th 
year student of the Moscow State University and we had in 
Dubna the lectures of D. I. Blokhinzev, B. M. Pontekorvo, 
V.G. Soloviev, B.M. Barbashev, S.M. Bilienky, N.M. Plakida 
and the other teachers.  

 

It was the time of the development of the Standard Model 

when we knew only lights quarks: up, down and strange.  

I remember the seminars in LTHP in 1974/75 by A.E. 
Efremov about the discoveries of the J/Psi particles which 
gave us the c-quark. The quark structure of the nucleons  

became one of the important task of High Energy Physics. 
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In 1976 initiated by NA4 experiment at CERN on deep 
inelastic scattering of muons on nucleus we started 
a new calculation of RC to deep inelastic lN-scattering 
at energies SPS: 

                          l + N  l + hadrons 

During 1976-1978 (with D.Yu. Bardin and N.M. Shumeiko) 
we developed a covariant treatment of the model 
independent QED RC to deep inelastic lepton-nucleon 
scattering. We have obtained the new analytical formulae 
without softness parameter of Mo and Tsai and in Lorenz-
invariant form (Yad. Fiz., 26 (1977) p. 1251) 

We wrote and tested Fortran code TERAD (RADCOR) 

for data processing in NA4 (BCDMS) experiment at CERN. 
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1979-1983 (with D. Yu. Bardin and G. V. Mitselmakher) 
First time derived new analytical formulae for RC to the 
Primakoff process of radiative scattering of charged pions 
on nucleus:  
                          π + Z  π + Z + γ 

(Yad. Fiz., 37 (1983) p. 360). 
Wrote and tested Fortran code RCFORGV for analysis of 
the data in the experiment AJAKS-SIGMA at IHEP 
(Serpukhov).   

 

1984-1988 (with D. Yu. Bardin, T. Riemann and O. 
Fedorenko) (Yad. Fiz., 42 (1985) p. 1204). 

Developed the algorithms for the exact calculations  

of the QED RC to e+ e-  μ+ μ-  using the computer 

algebra systems such as SCHOONSCHIP (CDC-6500). 
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1985 (with D. Yu. Bardin and T. Riemann) 
Performed the first complete calculations of the EW one-
loop corrections to the decay width of the neutral vector 
boson (Nucl. Phys. B276 (1986) p. 1) 

 

The formulae derived in this paper have been implemented 

into the weak library DIZET, which became an important 
ingredient of the well-known codes ZFITTER and TERAD91. 

(Phys. Lett., B166 (1986) p. 111) (see below). 

 

1985 (with D. Yu. Bardin and N. M. Shumeiko) 

Calculated the alpha^2-order QED RC to deep inelastic 
lepton-nucleon scattering at SPS energies. 

(Yad. Fiz., 44 (1986) p. 1517). 
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1989-1992 (with D. Yu. Bardin and T. Riemann) 
Developed a common treatment of the complete model 
independent QED corrections to the process e p  e X. 

First time derived new analytical formulae for RC in  several 
variables – leptonic, hadronic, mixed and Jaquet-Blondel 
variables. These formulae have been implemented in the 
semi-analytical Fortran code TERAD91 for the calculations 
of  RC to deep inelastic e p-scattering at HERA in terms of 
the various kinematical variables. 

1993-1996 (with D. Yu. Bardin, L. Kalinovskaya and T. 
Riemann) 

Wrote a complete review on the model independent  
treatment of the QED RC to deep inelastic scattering for 
fixed target as well as collider experiments at HERA or  

LEP x LHC (Fortschr. Phys., 44 (1996) p. 373-482). 
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Radiative Corrections  to Deep Inelastic  

                  Scattering 

 

 

• Deep Inelastic Scattering at SLAC 

• RC to DIS at SPS (CERN)  

• RC to DIS at HERA (DESY) 

  



Kinematics of DIS 
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• Deep inelastic: 

– W >> MP 

• σ/σMott  const. 
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RC to DIS at SPS (CERN) 
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RC from Elastic Radiative Tail 
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RC from Deep Inelasic  
Radiative Tail 
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TERAD86 ->BCDMS, NMC  
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RC to DIS at HERA  
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TERAD91: A Program package for the calculation  

of the cross-sections of deep inelastic N C and  

C C scattering at HERA. 

A. Akhundov, D. Bardin, L. Kalinovskaya , T. Riemann ,  

In *Hamburg 1991, Proceedings, Physics at HERA,  

vol. 3, p.1285-1293.  

http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+"Akhundov, Arif A."
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+"Bardin, DmitriYu."
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+"Kalinovskaya,L."
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+"Riemann,T."


CALC2018, Dubna,  23.07.2018 33 

Classification of RC 
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Elastic Radiative Tail at HERA 
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Fortschritte der Physik, v. 44 (1996) p.373-482.  

 



          CALC2018, Dubna,  23.07.2018 38 



                 CALC2018, Dubna,  23.07.2018 39 



          CALC2018, Dubna,  23.07.2018 40 



CALC2018, Dubna,  23.07.2018 

41 



CALC2018, Dubna,  23.07.2018 

42 



CALC2018, Dubna,  23.07.2018 

43 



 

 

 
Physics region of the variables x and t for the process 

µ p  µ p γ  

at E = 0.5 GeV and mass of heavy photon 0.2 GeV 
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Comput.Phys.Commun.94:128-184,1996.  
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   Many thanks to the organizers of CALC-    

      2018 for kind invitation and hospitality. 

 

   My special thanks to Andrej Arbuzov 

       and Alexander Bednyakov. 


