
BRAZIL-JINR FORUM, Dubna, June 18

1. ULTRA-PERIPHERAL VECTOR 
MESON PRODUCTIN @ NICA

2. SUPERCOOLED, METASTABLE
STATES @ NICA

László Jenkovszky, 
BLTP & BITP,  jenk@bitp.kiev.ua



p
1

p
1
„

p
2 p

2
'

γ



1. Ultra-peripheral production of VM at NICA

Moving from HERA to hh and AA colliders  (NICA & LHC,…): 
ultraperipheral pp, pA and AA collisions: R. Fiore, L. J., V. 
Libov, and M. Machado, Teor. Mat. Phys. 182(2015)171-181, 
arXiv:1506.01990.  
Predecessors: Joakim Nystrand, A. Szczurek et al, L. Motyka, 
G. Watt; Brazilian group (V. Goncalves, M. Machado,…), e.g.
G.G. de Silveira, V.P. Goncalves (Pelota), arXiv:1506.01462.

Contrary to ep, no Q^2 or t dependence here. 
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Exclusive diffraction

photon virtuality:

 Vector Mesons production in diffraction

 Deeply Virtual Compton Scattering

square 4-momentum at the p vertex:
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Main kinematic variables

electron-proton centre-of-mass energy:

photon-proton centre-of-mass energy:
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Diffraction: soft -> hard
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increases from soft (~0.2, “soft Pomeron”) to hard 
(~0.8, “hard Pomeron”) 

b decreases from soft (~10 GeV-2) to hard (~4-5 
GeV-2)

Vector Meson 

production J

2-gluon exchange
(pQCD)

Cross section proportional to probability 
of finding 2 gluons in the proton

Gluon density in the proton
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Photon flux: V.M. Budnev et al., Phys. Rep., 1975; G. Baur et al., ibid, 1988.



Unique Pomeron with two (“soft” and “hard”) components
in pp (AA) collisions: R. Fiore, L.L., V. Libov, M. Machado,
arXiv: 1408.0530, Theor. and Math. Physics, in press. 



Power law vs. geometric model at LHC

Generally similar behaviour
Power law is somewhat steeper in W → a more distinct bell-like structure in y



Adding LHCb rapidity cross section

Both power law and geometric model
are much flatter than the data 

By fitting the power (and normalization)
a much better description of data can be
obtained (green curve)
However, power tends to be very small (δ=0.37)
which contradicts HERA (page 4)



Low-energy extrapolation



γp cross section
However, the fitted power law and logarithm contradict data on the γp cross section

Geometric model gives the best description!

Note, however, that the power law with δ=0.8 might be not the best fit!



γp cross section



Prospects:
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2. Metasable supercooling @ NICA

EOS at high energies (temperatures):
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G.Boyd et al,  Phys. Rev. Lett.  75, 4169 (1995).

d=16
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EOS from the S matrix (scattering amplitude) Bugrij, Jenkovszky, Trushevsky
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Heavy ion collisions, e.g. at NICA
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For a review, see:  L. Jenkovszky at al., ЭЧАЯ (Soviet Journal of 
Particles and Nuclei, PEPAN), 22 (1991) № 3,  p. 326- 344;

Recent:
a) Maxim Brilenkov, Maxim Eingorn, Laszlo Jenkovszky,   

Alexander Zhuk,  “Dark matter and dark energy from quark bag model”,
JCAP 08 (2013), arXiv:0021304.7521.

b)L.L. Jenkovszky, V.I. Zhdanov, and E.J. Stukalo, “Cosmological model with 
variable vacuum pressure”, Phys. Rev. D v. 90, 2014, p. 023529; 

arXiv:1402.1749.

Some references:



THANKS !
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