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TOP-QUARK pT -SPECTRA AT CMS AND FLAVOR
INDEPENDENCE OF z-SCALING
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We present new results of the analysis of top-quark differential cross sections obtained by the CMS
collaboration in pp collisions in the framework of the z-scaling approach. The spectra are measured over
a wide range of collision energy

√
s = 7, 8, 13 TeV and transverse momentum pT = 30−500 GeV/c

of top quark using leptonic and jet decay modes. Flavor independence of the scaling function ψ(z) is
veriˇed in the new kinematic range. The results of analysis of the top-quark spectra obtained at the LHC
are compared with similar spectra measured in pp̄ collisions at the Tevatron energy

√
s = 1.96 TeV. A

tendency to saturation of ψ(z) for the process at low z and a power-law behavior of ψ(z) at high z is
observed. The measurements of high-pT spectra of the top-quark production at the highest LHC energy
are of interest for veriˇcation of self-similarity of particle production, understanding of the 
avor origin,
and search for new physics symmetries with top-quark probe.

�·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ  ´ ²¨§ , ¢ · ³± Ì É¥μ·¨¨ z-¸±¥°²¨´£ , ¤¨ËË¥·¥´Í¨ ²Ó´ÒÌ ¸¥Î¥´¨°
·μ¦¤¥´¨Ö Éμ¶-±¢ ·±  ¢ ¶·μÉμ´-¶·μÉμ´´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ, ¶μ²ÊÎ¥´´ÒÌ ±μ²² ¡μ· Í¨¥° CMS ´ 
LHC. �´ ²¨§¨·Ê¥³Ò¥ ¸¶¥±É·Ò ¨§³¥·¥´Ò ¢ Ï¨·μ±μ³ ¤¨ ¶ §μ´¥ Ô´¥·£¨° ¸Éμ²±´μ¢¥´¨Ö

√
s = 7, 8 ¨

13 ’Ô‚ ¨ ¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  Éμ¶-±¢ ·±  pT = 30−500 ƒÔ‚/c ¢ ± ´ ² Ì ¸ ·μ¦¤¥´¨¥³ ²¥¶Éμ´μ¢ ¨
¸É·Ê°. �·μ¢¥·¥´  Ë²¥°¢μ·´ Ö ¨ Ô´¥·£¥É¨Î¥¸± Ö ´¥§ ¢¨¸¨³μ¸ÉÓ ¸±¥°²¨´£μ¢μ° ËÊ´±Í¨¨ ψ(z) ¢ ´μ¢μ°
±¨´¥³ É¨Î¥¸±μ° μ¡² ¸É¨. �¥§Ê²ÓÉ ÉÒ  ´ ²¨§  ¸¶¥±É·μ¢ ·μ¦¤¥´¨Ö Éμ¶-±¢ ·±  ´  LHC ¸· ¢´¨¢ ÕÉ¸Ö
¸  ´ ²μ£¨Î´Ò³¨ ¤ ´´Ò³¨, ¶μ²ÊÎ¥´´Ò³¨ ´  ÉÔ¢ É·μ´¥ ¢ ¶·μÉμ´- ´É¨¶·μÉμ´´ÒÌ ¸Éμ²±´μ¢¥´¨ÖÌ ¶·¨
Ô´¥·£¨¨

√
s = 1,96 ’Ô‚. �μ²ÊÎ¥´Ò Ê± § ´¨Ö μ ·¥¦¨³¥ ´ ¸ÒÐ¥´¨Ö ËÊ´±Í¨¨ ψ(z) ¢ μ¡² ¸É¨ ³ ²ÒÌ

¨ ¸É¥¶¥´´μ³ ¶μ¢¥¤¥´¨¨ ¢ μ¡² ¸É¨ ¡μ²ÓÏ¨Ì §´ Î¥´¨° z. �É³¥Î ¥É¸Ö, ÎÉμ ¨§³¥·¥´¨Ö ¸¶¥±É·μ¢ ·μ-
¦¤¥´¨Ö Éμ¶-±¢ ·±  ¶·¨ ³ ±¸¨³ ²Ó´μ° Ô´¥·£¨¨ pp-¸Éμ²±´μ¢¥´¨° ´  LHC ¨ ¶·¨ ¡μ²ÓÏ¨Ì §´ Î¥´¨ÖÌ
¶μ¶¥·¥Î´μ£μ ¨³¶Ê²Ó¸  ±¢ ·±  ¶·¥¤¸É ¢²ÖÕÉ ¨´É¥·¥¸ ¤²Ö ¶·μ¢¥·±¨ ¶·¨´Í¨¶  ¸ ³μ¶μ¤μ¡¨Ö ¢ ·μ¦¤¥-
´¨¨ Î ¸É¨Í, ¶μ´¨³ ´¨Ö ¶·¨·μ¤Ò Ë²¥°¢μ·  ¨ ¶μ¨¸±  ´μ¢ÒÌ ¸¨³³¥É·¨° ¢ ¶·μÍ¥¸¸ Ì ¸ ·μ¦¤¥´¨³
Éμ¶-±¢ ·±  ¢ ± Î¥¸É¢¥ ¶·μ¡´¨± .
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