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CLUSTERS OF COLD DENSE NUCLEAR
MATTER AND THEIR REGISTRATION
WITH THE MPD VERTEX DETECTOR

V. V. Vechernin ∗

Saint Petersburg State University, St. Petersburg, Russia

We estimate the yields of particles at central rapidities and large transverse mo-
menta in the region outside NN-kinematics (the so-called cumulative region) in AuAu
collisions. We suppose that particles in this kinematical region are produced by scat-
tering from the clusters of cold dense quarkÄgluon matter present inside nuclei Å the
nuclear ©�uctonsª. We found that in this new cumulative region the yields of pions
compared to the yields of protons will be less suppressed at the same value of the
cumulative number, in contrast with the situation in a traditional cumulative region of
nucleus fragmentation. This effect is caused by a stronger decrease in the cumulative
proton yield with transverse momentum compared to pions. That could be evidence of
the different formation mechanisms of these cumulative particles Å the coherent co-
alescence (recombination) of three �ucton quarks for a proton and the fragmentation
of one �ucton quark for a pion. We also discuss the need to use the future inter-
nal vertex tracker of MPD at NICA for the suppression of the contribution from the
event pile-up when registering the particles formed from fragmentation of the �ucton
residue.

�Í¥´¨¢ ÕÉ¸Ö ¢ÒÌμ¤Ò Î ¸É¨Í ¶·¨ Í¥´É· ²Ó´ÒÌ ¡Ò¸É·μÉ Ì ¨ ¡μ²ÓÏ¨Ì ¶μ¶¥·¥Î-
´ÒÌ ¨³¶Ê²Ó¸ Ì ¢ μ¡² ¸É¨ ¢´¥ NN-±¨´¥³ É¨±¨ (É ± ´ §Ò¢ ¥³μ° ±Ê³Ê²ÖÉ¨¢´μ° μ¡² -
¸É¨) ¤²Ö ¸Éμ²±´μ¢¥´¨° Ö¤¥· §μ²μÉ . �·¥¤¶μ² £ ¥É¸Ö, ÎÉμ Î ¸É¨ÍÒ ¢ ÔÉμ° ±¨´¥³ É¨-
Î¥¸±μ° μ¡² ¸É¨ μ¡· §ÊÕÉ¸Ö §  ¸Î¥É · ¸¸¥Ö´¨Ö ´  ±² ¸É¥· Ì Ìμ²μ¤´μ° ¶²μÉ´μ° ±¢ ·±-
£²Õμ´´μ° ³ É¥·¨¨, ´ Ìμ¤ÖÐ¨Ì¸Ö ¢´ÊÉ·¨ Ö¤¥·, Å Ö¤¥·´ÒÌ ®Ë²Ê±Éμ´ Ì¯. �¡´ ·Ê-
¦¥´μ, ÎÉμ ¢ ÔÉμ° ´μ¢μ° ±Ê³Ê²ÖÉ¨¢´μ° μ¡² ¸É¨ ¶·¨ μ¤¨´ ±μ¢μ³ §´ Î¥´¨¨ ±Ê³Ê²Ö-
É¨¢´μ£μ Î¨¸²  ¶μ¤ ¢²¥´¨¥ ¢ÒÌμ¤μ¢ ¶¨μ´μ¢ ¶μ ¸· ¢´¥´¨Õ ¸ ¢ÒÌμ¤ ³¨ ¶·μÉμ´μ¢ ¡Ê-
¤¥É §´ Î¨É¥²Ó´μ ³¥´ÓÏ¥, Î¥³ ¢ É· ¤¨Í¨μ´´μ° ±Ê³Ê²ÖÉ¨¢´μ° μ¡² ¸É¨ Ë· £³¥´É Í¨¨
Ö¤· . �ÉμÉ ÔËË¥±É ¢Ò§¢ ´ ¡μ²¥¥ ¸¨²Ó´Ò³ Ê³¥´ÓÏ¥´¨¥³ ¢ÒÌμ¤  ±Ê³Ê²ÖÉ¨¢´ÒÌ ¶·μ-
Éμ´μ¢ ¸ ·μ¸Éμ³ ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  ¶μ ¸· ¢´¥´¨Õ ¸ ¢ÒÌμ¤μ³ ¶¨μ´μ¢. �Éμ ³μ£²μ
¡Ò ¡ÒÉÓ ¸¢¨¤¥É¥²Ó¸É¢μ³ ¢ ¶μ²Ó§Ê · §²¨Î´ÒÌ ³¥Ì ´¨§³μ¢ μ¡· §μ¢ ´¨Ö ÔÉ¨Ì ±Ê³Ê-
²ÖÉ¨¢´ÒÌ Î ¸É¨Í Å ±μ£¥·¥´É´μ£μ ¸²¨Ö´¨Ö (·¥±μ³¡¨´ Í¨¨) É·¥Ì ±¢ ·±μ¢ Ë²Ê±Éμ´ 
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¤²Ö ¶·μÉμ´  ¨ Ë· £³¥´É Í¨¨ μ¤´μ£μ ±¢ ·±  Ë²Ê±Éμ´  ¤²Ö ¶¨μ´ . ’ ±¦¥ μ¡¸Ê¦¤ -
¥É¸Ö ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ´¨Ö ¡Ê¤ÊÐ¥£μ ¢´ÊÉ·¥´´¥£μ ¢¥·Ï¨´´μ£μ É·¥±¥·  Ê¸É -
´μ¢±¨ MPD Ê¸±μ·¨É¥²Ó´μ£μ ±μ³¶²¥±¸  NICA ¤²Ö ¶μ¤ ¢²¥´¨Ö ¢±² ¤  μÉ ÔËË¥±Éμ¢
´ ²μ¦¥´¨Ö ¸μ¡ÒÉ¨° ¶·¨ ·¥£¨¸É· Í¨¨ Î ¸É¨Í, μ¡· §ÊÕÐ¨Ì¸Ö μÉ Ë· £³¥´É Í¨¨ μ¸É É± 
Ë²Ê±Éμ´ .
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