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OUTLINEOUTLINE
1.Short overview of search for the IQ content in   the 
   proton. 
 2.Lattice QCD results for the harm-anticharm  
    asymmetry from (c c ) contribution to the electric
    form factor G

el 
(x,Q2) of proton.

 3.NNPDF Collaboration results for the IC indication
    at the c-jet – anti c-jet asimmetry in pp→Z+c(c) jets   
 4. Asymmetric intrinsic charm-anticharm sea in a  
     nucleon and D D asymmetry in pp collisions.  
 5. Summary.
 

    



    BHPS  model: S.J. Brodsky,P. Hoyer, C. Peterson and 
N.Sakai, Phys.Lett.B9(1980) 451;  S.J. Brodsky, S.J. Peterson 
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      Two types of parton  contributions
The extrinsic quarks and gluons are generated on a short time 
scale in association with a large transverse-momentum reaction.
The intrinsic quarks and gluons exist over a time scale 
independent of any probe momentum, they are associated with 
the bound state  hadron dynamics. 

INTRINSIC  HEAVY  QUARK  STATES                 
          



                                                     The nonzero

Raza Sabbir Sufian, S. Brodsky, et al., Phys. Lett. B 808 (2020),135633

Non vanishing asymmetric charm-anticharm  sea in a    
               nucleon, as the IC confirmation  



R.D.Ball, et al., NNPDF collaboration,  arXiv:23110043 [hep-ph].

xc+ =x(c(x)+c(x))

xc- =x(c(x)-c(x))



grows.

                              Intrinsic charm (IC)

      Quark diquark x-distributions witin the QGSM



                        Symmetric IC

                                   Asymmetric IC

We used (16) for           and             was calculated as
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SUMMARY       
1. The lattice QCD calculation shows that the charm 
     quark contribution to the electric form factor of proton        
     doesn’t  vanish. It leads to the non vanishing  asymmetry
     c(x)-\bar{c (x)}, which can indicate the IC existence in nucleon.
2. Using these results we calculated the asymmetry for D- and D+

       D0 and D 0  produced in pp collisions.
3. Maximum value of  D-D+ asymmetry, including the IC contribtion,  

       can be about 40 % at ω
IC 

= 3.5% and x= 0.85-0.90.

    However, the maximum of  the  D0 D 0 asymmetry is about (5-6)% at x = 0.8.   
4.The contribution of the IC content to inclusive spectrum is too low 
    because  there is cancellation of these contributions in difference
    σ(D0) – σ(D 0 ), which is due to big contribution of  the diquark distribution at     
    large x (about 1/{(1-x)1/2}.
5. The D-D+ asymmetry using the symmetric IC changes the sign for asymmetric IC.
6.The measurement  of  (σ(D-) - σ(D+))/ (σ(D+) +σ(D-)) as a function 
   of  xF is very promising  for the search for the charm-anticharm quark   
   asymmetry, which could  be very good confirmation of  the existence 
   of  the IC component  in  nucleon.



THANK  YOU  VERY  MUCH  FOR       THANK  YOU  VERY  MUCH  FOR       
YOUR  ATTENTION !YOUR  ATTENTION !

16



B
A
C
K

BACK  UP



      Topological 1/N expansion, when α
s
N

c
 = constant

       Planar graphs in the s-channel

     It is equivalent to the 
     one-Reggion exchange 
         in the t-channel.in     
 This contribution results in
   σ  is proportional to 1/s1/2 
σtopologicalequivσalσent to

Cylinder graphs in the s-channel

\

It is equivalent to the 
     one-Pomeron exchange 
         in the t-channel.in     
 This contribution results in
 σ  is proportional to sΔ , 
where Δ=α

P 
- 1=0.1-0.15  





              G.L., I.V. Bednyakov, M.A. Demichev, Yu.Yu. Stepanenko, 
                              Nucl.Phys. B (Proc.Suppl.) 245, 213 (2013)

PP-→K- X



5. Discussion on the asymmetry of neutrino-antineutrino,     
    produced from D-meson decays.

Application for FASER experiment at CERN 

6. Intrinsic strangenees in the proton and its search for     
    different experiments

Application for SPD experiment at JINR
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     Raza Sabbir Sufian, S. Brodsky, et al., Phys. Lett. B 808 (2020),135633

          Electro-magnetic form factors within the lattice QCD 



                                Intrinsic strangeness (IS)

G.L., I.V. Bednyakov,M.a.lTVBXTV., Yu.Yu.Stepanenko,
         Nucl.Phys. B(Proc.Suppl.)) v .245, p.215 (2013).



Charm quark distributions within the BHPS model. The three panels 
correspond  to the renormalization scales                        GeV respectively. 
The long-dashed and the short-dashed  curves  correspond  to 
                                   respectively  using the PDF CTEQ66c. The solid curve 
and shaded region show the central value and uncertainty from CTEQ6.5, 
which contains no IC. 
         There  is an  enhancement at x>0.1 due to the IC contribution  

μ=2,5 ,100

CHARM QUARK DISTRIBUTIONS IN PROTON

xcc= (0.57-2.)%







Higgs production is equal from the IC and IB  



V.A. Bednyakov, S. J. Brodskiy,  A.V. Lipatov, G.L., M.A. Malyshev, J. Smiesko,   
                                 S. Tokar,  Eur. Phys.J. C 79, 92 (2019)

p+p -> γ+c-jet+X at s1/2  =  8 TeV, ATLAS data 
                 the upper limit of  the IC probability is about 1.97%  



S.J.Brodsky, V.A.Bednyakov, G.L., J.Smiesko, S.Tokar, Progr.Part.Phys. v.93, 108 (2017)

S.J.Brodsky, G.L., A.V.Lipatov, J.Smiesko, Progr.Part.Phys. v.114, 103802 (2020)

a)QCD compton; b),c) QQ annihilaton; d),e) flavour excitation



Fig.a. Feynman diagram 
for the process c (b )+g→ γ+c (b)

Fig.b. Feynman graph for 
the process c (b )+g→ γ /Z0+c (b)
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PHOTON (DI-LEPTON)  AND c(b)-JETS  PRODUCTION IN P-P

   To observe  the  IC
      for  Fig.a                                                 for Fig.b       
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.J.BrodskSy, V.A.Bednyakov, G.L., J.Smiesko, S.Tokar, Progr.Part.Phys. 93, 108 (2017)



One can see that               If                      then,
and the conventional  sea heavy quark  (extrinsic) contributions  
are  suppressed  in comparison to the intrinsic ones. 
      is related to      and      .  So, at certain values of these 
variables, in fact, there is no  conventional  sea heavy quark  
(extrinsic) contribution. And we can study the IQ contributions
in  hard processes at the certain kinematical region.     

xi≥xF xF>0 .1 xi>0 .1

xF pT η

PRODUCTION  OF  HEAVY FLAVOURS  IN  HARD  P-P  COLLISIONS 


