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Au+Au COLLISIONS AT RHIC, TEVATRON AND LHC
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Experimental data on transverse momentum spectra of charged hadrons, strange par-
ticles, top quark and jets produced in p+p and p̄+p collisions obtained at RHIC, Tevatron
and LHC are analyzed in the framework of z-scaling approach. The concept of the z-sca-
ling based on fundamental principles of self-similarity, locality, and fractality of hadron
interactions is veriˇed over a wide range of collision energy and transverse momentum
for different particle species. General properties of the data z-presentation are reviewed.
A microscopic scenario of constituent interactions developed within the z-scaling scheme
is used to study the dependence of momentum fractions and recoil mass on the collision
energy, transverse momentum and mass of produced inclusive particle, and to estimate
the constituent energy loss. Results of analysis in the framework of z-scaling of the
negative particle spectra in Au+ Au collisions obtained by the STAR collaboration in the
ˇrst phase of the Beam Energy Scan program at RHIC are presented. New indication of
self-similarity of fractal structure of nuclei and fragmentation processes is found.

�·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ  ´ ²¨§  ¢ · ³± Ì É¥μ·¨¨ z-¸±¥°²¨´£  Ô±¸¶¥·¨³¥´É ²Ó-
´ÒÌ ¤ ´´ÒÌ ¶μ ¨³¶Ê²Ó¸´Ò³ ¸¶¥±É· ³ ·μ¦¤¥´¨Ö § ·Ö¦¥´´ÒÌ  ¤·μ´μ¢, ¸É· ´´ÒÌ Î -
¸É¨Í, Éμ¶-±¢ ·± , ¸É·Ê° ¢ p + p-, p̄ + p- ¨ Au + Au-¸Éμ²±´μ¢¥´¨ÖÌ, ¶μ²ÊÎ¥´´ÒÌ ´ 
RHIC, Tevatron ¨ LHC. �·μ¢¥¤¥´  ¶·μ¢¥·±  ±μ´Í¥¶Í¨¨ z-¸±¥°²¨´£ , μ¸´μ¢ ´´μ° ´ 
ËÊ´¤ ³¥´É ²Ó´ÒÌ ¶·¨´Í¨¶ Ì ¸ ³μ¶μ¤μ¡¨Ö, ²μ± ²Ó´μ¸É¨ ¨ Ë· ±É ²Ó´μ¸É¨  ¤·μ´´ÒÌ
¢§ ¨³μ¤¥°¸É¢¨°, ¢ Ï¨·μ±μ³ ¤¨ ¶ §μ´¥ Ô´¥·£¨° ¸Éμ²±´μ¢¥´¨° ¨ ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸ 
¤²Ö · §´μ£μ É¨¶  Î ¸É¨Í. � ¸¸³μÉ·¥´Ò μ¡Ð¨¥ ¸¢μ°¸É¢  z-¶·¥¤¸É ¢²¥´¨Ö Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ¤ ´´ÒÌ. Œ¨±·μ¸±μ¶¨Î¥¸±¨° ¸Í¥´ ·¨° ¢§ ¨³μ¤¥°¸É¢¨Ö ¸μ¸É ¢²ÖÕÐ¨Ì, · §¢¨-
¢ ¥³Ò° ¢ · ³± Ì z-¸±¥°²¨´£ , ¨¸¶μ²Ó§μ¢ ´ ¤²Ö ¨§ÊÎ¥´¨Ö § ¢¨¸¨³μ¸É¨ ¤μ²¥° ¨³¶Ê²Ó¸ 
¨ ³ ¸¸Ò μÉ¤ Î¨ μÉ Ô´¥·£¨¨ ¸Éμ²±´μ¢¥´¨Ö, ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  ¨ ³ ¸¸Ò μ¡· §ÊÕ-
Ð¥°¸Ö ¨´±²Õ§¨¢´μ° Î ¸É¨ÍÒ,   É ±¦¥ ¤²Ö μÍ¥´±¨ ¶μÉ¥·¨ Ô´¥·£¨¨ ±μ´¸É¨ÉÊ¥´É ³¨.
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�·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ  ´ ²¨§  ¢ · ³± Ì z-¸±¥°²¨´£  ¨³¶Ê²Ó¸´ÒÌ ¸¶¥±É·μ¢ ·μ¦¤¥-
´¨Ö μÉ·¨Í É¥²Ó´ÒÌ Î ¸É¨Í, μ¡· §ÊÕÐ¨Ì¸Ö ¢ Au + Au-¸Éμ²±´μ¢¥´¨ÖÌ, ¶μ²ÊÎ¥´´ÒÌ
±μ²² ¡μ· Í¨¥° STAR ´  ¶¥·¢μ³ ÔÉ ¶¥ ¶·μ£· ³³Ò Ô´¥·£¥É¨Î¥¸±μ£μ ¸± ´¨·μ¢ ´¨Ö ´ 
RHIC. �μ²ÊÎ¥´Ò ´μ¢Ò¥ Ê± § ´¨Ö ´  ¸ÊÐ¥¸É¢μ¢ ´¨¥ ¸ ³μ¶μ¤μ¡¨Ö Ë· ±É ²Ó´μ° ¸É·Ê±-
ÉÊ·Ò Ö¤¥· ¨ ¶·μÍ¥¸¸  Ë· £³¥´É Í¨¨.
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