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In 2007  Rector CIIT  Dr. S. M. Junaid Zaidi was in CERN and 
has discussions  on CIIT participation in the ALICE experiment 

Why CIIT ? 

1.CIIT is an Institute of new information technologies.
2.CIIT has Department of Physics with  High Energy Physics 
stream;  Materials Science stream ; Radiation Physics 
stream ;  Leaser Physics stream; Quantum Optic stream.  
3.CIIT has  Department of Computer Science .
4.CIIT is yang and fast improve Institute    



CERN (Geneva 
Switzerland)

ALICE  LHC     Project

Heavy flavor production,
quarkoni suppression,
Percolation cluster 
formation, transparency 
and coalescence effects, jet 
production, central 
collisions, electronics,…

JINR (Dubna Russia)

NICO Nuclotron  MOU

Mixed phase, cental 
collisions, electronics,…
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CERN‐CIIT

Project
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31 countries, 109 institutes, 1000 members

31 countries, 109 institutes, 1000 members

CIIT‐CERN –JINR Collaboration : Responsible person is  
Prof. Arshad Bhatti, Chairmen of Department of Physics CIIT 



Our Suggestions for ALICE CERN  
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Percolation cluster formation – to fix onset state of 
deconfinement     

New criteria for fixing the centrality of collision

Nuclear Transparency – to fix the onset state of QGP 
formation 

Light nuclear production – to fix  the final state of QGP 
formation 

Jet Production in heavy ion collisions 

Applying  the new methods on base of Random Matrix 
Theory to process the data. 

Percolation cluster formation – to fix onset state of 
deconfinement     

New criteria for fixing the centrality of collision

Nuclear Transparency – to fix the onset state of QGP 
formation 

Light nuclear production – to fix  the final state of QGP 
formation 

Jet Production in heavy ion collisions 

Applying  the new methods on base of Random Matrix 
Theory to process the data. 
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hadronization
initial state

pre-equilibrium

QGP and
hydrodynamic expansion

hadronic phase
and freeze-out

PCM & clust. hadronization

NFD

NFD & hadronic TM

PCM & hadronic TM

CYM & LGT

string & hadronic TM

dN/dt

1 fm/c 5 fm/c 10 fm/c 50 fm/c time

Kinetic freeze out
Chemical freeze out

RHIC side & out radii: Δτ∼2 fm/c

Rlong & radii vs reaction plane: Δτ∼ 10 fm/c
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Central collisions of ultrarelativistic heavy ions 

0→b

Where  could  be  QGP  formed ?



NUCLOTRON JINR
Project parameters: maximum energy 

5 GeV/nucl. for nuclei with А ~ 200.
Upgraded Nuclotron: up to 10 GeV/nucl.



Layout of the accelerator facility



Nuclotron

FAIR GSI



A.N.Sissakian, A.S. Sorin, M.K. Suleymanov, G.M. Zinovjev. SEARCHING FOR A 
MIXED  PHASE OF STRONGLY INTERACTING MATTER. Selected Transactions of the 
University "DUBNA". Collected Articles., 44‐68 (2004)

A.N.Sissakian, A.S. Sorin, M.K. Suleymanov,V.D. Toneev, G.M. Zinovjev. Towards 
searching for a mixed phase of strongly interacting QCD matter at the JINR 
nuclotron. E‐Print Archive: nucl‐ex/0601034 (2006).  

A.N.Sissakian, A.S. Sorin, M.K. Suleymanov,V.D. Toneev, G.M. Zinovjev.  Search 
for a mixed phase of strongly interacting matter at the JINR nuclotron. To appear 
in the proceedings of 8th International Workshop on Relativistic Nuclear Physics: From 
Hundreds MeV to TeV, Dubna, Russia, 23‐28 May 2005 
(http://lhe.jinr.ru/RNP_2005/306.pdf); e‐Print Archive: nucl‐ex/0511018  (2005).

A.N. Sissakian, A.S. Sorin, M.K. Suleymanov. Search for the Mixed Phase of 
Strongly Interacted Matter at the JINR Nuclotron. Very High Multiplisity Phisics. 
Proceedings of the Sixth International Workshop. Dubna, Russia, April 16‐17, 2005, pp. 14‐
30 

A.N.Sissakian, A.S. Sorin, M.K. Suleymanov,V.D. Toneev, G.M. Zinovjev. 
Properties of strongly interacting matter and search for a mixed phase at the JINR 
Nuclotron. Phys.Part.Nucl.Lett.5:1‐6,2008
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1. A study of the phase diagram in the domain populated by heavy‐ion
collisions with the bombarding energy ~ 5 ÷ 10 GeV/nucleon to search for the 
mixed phase seems to be a very attractive task. 

2. The use of the isospin asymmetry as an additional conserving parameter to 
characterize the created hot and dense system attracts new interest in this 
problem (critical end‐boundary hypersurface ? ).

3. The available theoretical predictions are strongly model dependent giving 
rather dispersive results. There are no lattice QCD predictions for this highly 
nonpertubative region. Much theoretical work should be done and only future 
experiments may disentangle these models.

4. A JINR Nuclotron possibility of accelerating heavy ions to the project energy of 
5A GeV and increasing it up to 10A GeV can be realized in two-three years. 
This will enable us to effort a unique opportunity for scanning heavy-ion 
interactions in energy, centrality and isospin asymmetry. It seems to be optimal 
to have the gold and uranium beams in order to scan in isospin asymmetry in 
both central and semi-central collisions at not so high temperatures. 
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THEORETICAL AND EXPERIMENTAL STUDIES AT JINR
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The Joint Institute for Nuclear Research (JINR) is an international intergovernmental 
organization located in Dubna, not far from Moscow, was established within the framework of 
the Convention signed by the Plenipotentiaries of the governments of the Member States in 
March 1956 in Moscow. 
The Joint Institute was created in order to unify the intellectual and material potential of 
Member States to study the fundamental properties of matter. 
The JINR Charter was adopted in 1956 , the new edition of the Charter was readopted in 
1992. 
In accordance with the Charter, the Institute's activity is realized on the basis of its 
openness, mutually beneficial and equal cooperation for all interested parties to participate in 
research. 
The aim of the Institute is :
- to carry out theoretical and experimental investigations on adopted scientific topics; 
-to organize the exchange of scientists in carrying out research, of ideas and information by 
publishing scientific papers, by organizing conferences, symposia etc; 
-to promote the development of intellectual and professional capabilities of scientific 
personnel; 
-to maintain contacts with other national and international scientific organizations and 
institutions to ensure the stable and mutually beneficial cooperation; 
-to use the results of investigations of applied character to provide supplementary financial 
sources for fundamental research by implementing them into industrial, medical and 
technological developments. 

http://www.jinr.ru/dubna-e.htm
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The results of investigations carried out at the Institute can be used solely for peaceful 
purposes for the benefit of mankind. 
JINR is now a large multi-branch international scientific centre with activities incorporating 
fundamental research of the structure of matter, development and application of high 
technologies, and university education in the relevant fields. 
The participation at the Institute can be realized in different forms: on the basis of 
membership, bilateral and multilateral agreements to perform separate scientific programs. 
JINR Member States contribute financially to the Institute's activity and have equal rights 
in its management. 

Armenia
Azerbaijan
Belarus
Bulgaria
Cuba
Czech Republic
Georgia
Kazakhstan
D.P.Republic of Korea

JINR has at present 18 Member States: 

Moldova
Mongolia
Poland
Romania
Russian 
Federation
Slovak 
Republic
Ukraine
Uzbekistan
Vietnam
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The main fields of the Institute's research are: 
- theoretical physics, 
- elementary particle physics, 
- relativistic nuclear physics, 
- heavy ion physics; 
- low and intermediate energy physics; 
- nuclear physics with neutrons; 
- condensed matter physics; 
- radiation biology and radiobiological research; 
- networking, computing and computational physics; 
- educational programme. 

The principal facilities of the Institute for experimental investigations are: 
- nuclotron; 
- U-200, U-400 and U-400M heavy ions cyclotrons; 
- IBR-2 pulsed reactor with neutron ; 
- synchrophasotron; 
- phasotron; 
- computer centre. 
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E.I.Shahaliev   et al. Physics of Atomic Nuclei, 2006, Vol. 69, No. 1, pp. 142–146 ;    

O.B. Abdinov et al Journal Bulletin of the Russian Academy of Sciences. Physics , 2006, v.70,N5, pp.656-660 ;      

M.K. Suleymanov  et al. Proceedings of the XVIII INTERNATIONAL BALDIN SEMINAR ON HIGH ENERGY PHYSICS 
PROBLEMS "RELATIVISTIC NUCLEAR PHYSICS & QUANTUM CHROMODYNAMICS", vol.II, pp.81-87, (2008). E-
print:nucl-ex/0701058 (2007) ; 

M. K. Suleymanov et al Nuclear Physics B (Proc. Suppl.) 177–178 (2008) 341–342   ;  

M.K. Suleymanov et al. Acta Phys.Polon.Supp.1:405-406,2008.; 

M. K. Suleymanov et al. Proceedings of the International Workshop “Relativistic Nuclear Physics:  from Nuclotron to LHC 
energies”. Kiev, June 18-22, 2007. nucl-exp/0710.2423 ;   

Y.H. Huseynaliyev et al Journal of Phys. Conf. Ser. 110 :122007,2008.  ;  

M. K. Suleymanov et al. Proceedings of the Seventh International Workshop " Very High Multiplicity Physics"   in JINR Dubna, 
Moscow region, Russia on September 17-19, 2007. nucl-exp/0712.0062;  nucl-exp/0712.2626 ;  

R.G. Nazmitdinov et al.. Journal Phys.Rev.C 79, 054905,2009  ;   

A.N. Sissakian et al Phys.Part.Nucl.Lett.5:1-6,2008; M.K. Suleymanov et al. Proceedings of the International Conference on Ultra-
Relativistic Nucleus Nucleus Collisions. Quark Matter 2008  February 4-10, 2008: Jaipur India. E-Print: nucl-ex/0804.3133 ; 

Z.WAZIR et al Proceedings of the 24th International Conference on Nuclear Tracks in Solid Bologna, 1-5 September 2008: 
arXiv:0904.2097 [nucl-ex] ; arXiv:0904.2238 [nucl-ex]; arXiv:0904.2099 [nucl-ex] ; 

M.K. Suleymanov et al. Int.J.Mod.Phys.A24:544-548,2009 ;    

M. Ajaz, M. K. Suleymanov, E. U. Khan, M. Q. Haseeb, K. H. Khan, Z. Wazir. Proceedings of the XXVIII PHYSICS IN 
COLLISION - Perugia, Italy, June, 25-28, 2008, http://www.slac.stanford.edu/econf/C080625/pdf/0036.pdf, pp. 366 – 369

http://www.jinr.ru/~vhmp
http://www.slac.stanford.edu/econf/C080625/pdf/0036.pdf


of Random Matrix Theory.
E.I. Shahaliev1) and .K.Suleymanov1,2)    1) High Energy Physics Laboratory, JINR Dubna Moscow region, 141980, Russia;

2)COMSATS Institute of Information Technology, Department of Physics centerline, sector 30, H8/1, Islamabad, Pakistan,44000

Over  the  last  25  years  a  lot  of  efforts  have  been  made  to  search for  new  phases  of  strongly 
interacting matter. These Phases are relevant for understanding the evolution of the early Universe 
after Big Bang  . Heavy  ion  collisions are of great  importance  since  they open a way  to  reproduce 
these phases in the Earth laboratory. But in such new conditions the volume of information increases 
sharply as well as the background information. The latter can grow faster than useful signal (it is very 
essential in case of central collisions). So how can we get the useful information in this situation? Best 
way to do it would be to apply some principal new methods to process the data which could not be 
depend on the background of measurements and need any initial information about studying object. PbPb  √sNN= 5.5 TeV 

Alice LHC CERN

Au+Au √sNN = 200 GeV 
STAR RHIC BNLThe Ref[C. E. Porter, Statistical Theories of Spectra: Fluctuations

(Academic, New York, 1965)]  introduced a method on the basic of Random Matrix Theory  
to  explain  the  statistical  fluctuations  of  neutron  resonances  in compound  nuclei   which 
doesn't depend on    the background of   measurements  and need  any  initial  information 
about studying object. To analyze the energetic  levels of compound nuclei the function of 
distances between two energetic levels p(si) is defined. It can be defined using the general 
distributions for   probability of all kinds of ensembles [T.Ghur,A.Muller‐Groeling, and H.A. 
Weidenmuller, Phys.Rep. 299 (1998) 189]. At values of the index of  universality ν =0 it will 
change to Poisson type distributions  pointing to absence of any correlations in the system 
under    consideration  [O.Bohigas,    Lecture  Notes  in  Physics  263  Springer‐Verlag,  Berlin, 
(1986) 18. ] and at the values of ν =1  it   will change to Wigner type behavior directing to 
some correlation  in  the studying   ensemble  [M. L. Mehta, Random Matrices Amsterdam: 
Elsevier, 2004, Third Edition]. Experimentally observation of  the changing of behavior   of 
the distribution from Passion behavior to Wigner one could be    interpreted as a signal on 
phase transitions.

s ν=0  -- Poisson 

ν=1 -- Wigner 

shah@sunhe.jinr.ru

It  is  possible  to  propose  that  the  energetic  distributions  of 
secondary  particles  produced  in  ultrarelativistic  heavy  ion 
collisions may  be  treated  in  analogy  with  eigenstates  of  a 
composite  system, just like the eigenstates of the compound 
nucleus  and  apply  the  method  mentioned  above  to  get 
information on correlations. 

an event expecting from:
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Effective mass spectrum

First signal:
CC‐interactions at 4.2        

A.GeV



Study for the Low pT  Hadron Correlations Using New Method on Basis of Random 
Matrix Theory

M.K. Suleymanov  and  E.I Shahaliev
COMSATS Institute of Information Technology, Department of Physics  Islamabad Pakistan
High Energy Physics Laboratory, JINR Moscow region, 141980, Russia

Experiment : 
20407 12CC interactions at a 
momentum of 4.2A GeV/c ; 
4226 events with more than 
ten tracks of charged particles. 

Sources : E. I. Shahaliev, R. G. Nazmitdinov, A. A. Kuznetsov, M. K. Syleimanov, and O. V. Teryaev, Physics of Atomic Nuclei 69, 142 (2006);  
R.G. Nazmitdinov, E.I. Shahaliev, M.K. Suleymanov, S. Tomsovic. Phys.Rev.C 79, 054905,(2009)

Results: The p(s) distributions in region of low  pT (higher momentum) have  Wigner type  behavior , though for I (Fig.a) 
and II (Fig .b) regions  they  do  the Passion  type behavior.
Appearance the  correlation for low  pT  hadrons  (the Wigner type behavior) can be connected with final state interaction 
effect  for  high momentum baryons. 

Motivation : M. L. Mehta, Random Matrices, Second ed.(Academic, New York, 1991)
introduced a method on the basics of Random Matrix Theory to explain  the statistical fluctuations of neutron 
resonances in compound nuclei  (C. E. Porter, Statistical Theories of Spectra: Fluctuations (Academic, New York, 1965) 
)which doesn't  depend on the background of measurements and need any initial information about  studying object. 

the distance between two neighbor levels
D average distance between the levels

ν is index of  universality which can get the values 1,2 or 4 for different 
statistics. If ν=0 so we will get the Poisson type distributions

s



COMSATS Institute of Information 
Technology, Islamabad

XXIX PHYSICS IN COLLISION ‐ Kobe, Japan, August 30 ‐ September 2, 2009

Centrality of collision and method on basis of Random Matrix Theory

Z.Wazir, R. G. Nazmitdinov, E.I. Shahaliev, M.K. Suleymanov

0.14‐1.14    1.14‐4.50       > 4.50

We discuss the experimental results of applying the new method to separate the central 12CC-
interactions at a momentum of 4.2A GeV/c. 

The method, based on the ideas of Random Matrix Theory 
[M. L. Mehta, Random Matrices, Second ed.(Academic, New York, 1991)].

The important advantage of the method 
is that it is free from unwanted 
background contributions.

To analyze the experimental data on nucleus-nucleus collisions the function  of distances between two particles energies  p(si) is defined. 
It can be defined using the general distributions for probability of all kinds of ensembles [T.Ghur,A.Muller-Groeling, and H.A. 
Weidenmuller, Phys.Rep. 299, (1998) 189 ]. At values of the index  of universality ν = 0 the p(si) distributions have to get Poisson 
type behavior pointing  to absence of any correlations in the system under consideration [O. Bohigas, Lecture Notes in Physics 263 
Springer-Verlag, Berlin, (1986) 18] and at the values of ν = 1 it will get Wigner type behavior pointing to some correlation in the 
studying  ensemble [M. L. Mehta, Random Matrices (Amsterdam: Elsevier, 2004) Third Edition]. 
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We used the 20407 12CC interactions at 40 GeV/c [The 
BBCDHSSTTU-BW Collaboration, A. U. Abdurakhimov 
et al., Phys. Lett. B 39, 371(1972);.N. Akhababian et al., 
JINR Report No. 1-12114, 1979]. 

The  distributions of p(s)  for  charged particles  were 
studied  as a function of  a number of the particles  in 
three momentum intervals of the particles. 

The examples in pictures show that the behavior of  p(s) 
function depend on the momentum and  a number of 
charger particles. The last could be considered as some 
clue  to use the method to separate  the central collisions  
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