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My Group at University of Tehran 

Suggestions on Electromagnetic Form Factors 

Suggestions on Structure Functions & GDPs
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Kazem Azizi

Particle Phenomenology; Formation and Structure of the Standard Hadrons and Exotics 

Electromagnetic Interactions/decays of hadrons including EM form factors 

Weak and strong decays of hadrons 

Hadronic properties at finite temperature and density

Phenomenology of hadrons using QCD sum rules

Collaboration with PANDA and ALICE
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Our PANDA-Turkey Group

Charmonium/Exotics Group  

 Doing analyses on the tetraquarks:  
Zc(3900), Z(4430) &Zcs(3985)
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My Group @ University of Tehran
May have contribution to EMP  

Muhammad Goharipour (Postdoc, Parton Distribution Functions (PDFs), Nuclear PDFs, Diffractive PDFs, 

Generalized parton distributions (GPDs), Fragmentaion Functions (FFs), Strange quark asymmetry in the proton, prompt photon 
production in hadronic collisions, Intrinsic quarks)   

Saeedeh Rostami (Postdoc, Parton Distribution Functions (PDFs), Hadron Phenomenology, EM FFs) 

Alireza Olamaei (Postdoc, Hadron Phenomenology, EM FFS + Good Knowledge of Computer 
Programming)

+ ????
4 People (A Prof., A postdoc + 2 PhD Students) all working on PDFs, 
GPDFs and UPDFs

PANDA-Turkey group +
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https://panda.gsi.de

PANDA Phase 1: Paper



üElectromagnetic interactions

NàN+photon

Data from JLAB
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EMFs:

The shape of a proton depends on the 
speed of the quarks inside. Of the four 
shapes shown here, the spherical shape 
(lower right) is the shape most physicists 
expected to find. The peanut shape (top 
left) is produced by quarks traveling nearly 
at light speed and spinning the same 
direction as the proton. (Gerald A. Miller, 
University of Washington)

What are the exact shapes of p and n?
What are their exact radius?
How are their internal charge distributions? 
Why proton is stable? While free neutron
decays after 14 min?
Are their any strange and charmed components
inside the nucleons? 
and ….........

However, there are many questions to be answered:
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Suggestions on Electromagnetic Form Factors

We can contribute to all the ongoing analyses on the time-like EMFFs 
of nucleons stated in Phase One Paper 

We may extend the analyses to the excited nucleons like the Negative 
parity N(1535) 

We may extend the analyses to hyperons and other light even charmed 
baryons to study their EMFFs in the time-like region
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Suggestions on Structure Functions

In the time-like region, we can calculate the  generalised distribution amplitudes (GDAs) and transition distribution amplitudes (TDAs) using 
the pseudo-data then with real data.  

                                                        ????????????? 

Determination of the generalized parton distributions (GPDs) by analyzing the pseudo or real data of the antiproton-proton annihilation into two photons: By 
generating pseudo data of the antiproton-proton annihilation process related to the PANDA kinematics and performing a chi^2 analysis, one can study the impact 
of PANDA measurements on GPDs. Actually, it will be of interest to see how these data change the shape and uncertainty of GPDs. With real measurements in hand, 
it will also be possible to perform, for the first time, a global analysis of GPDs including the PANDA data. 
Determination of the transverse-momentum-dependent distribution functions (TMDs) by analyzing the pseudo or real data of the Drell-Yan pair production related 
to the PANDA kinematics. 
Constraining GPDs by performing a chi^2 analysis of the measurements of the electromagnetic form factors (EMFFs) in addition to the axial form factor (AFF) 
and wide-angle Compton (WACS) scattering data. 
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Thank You 


