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This letter presents an extension of ©Europhysics Lettersª (2017. V. 116. P. 62001) to light- and
strange-quark nonequilibrium chemical phase-space occupancy factors (γq,s). The resulting damped
trigonometric functionalities relating γq,s to the nucleonÄnucleon center-of-mass energies (

√
sNN ) look

very similar except different coefˇcients. The phenomenology of the resulting γq,s(
√

sNN ) describes
a rapid decrease at

√
sNN � 7 GeV followed by a faster increase up to ∼ 20 GeV. Then, both γq,s

become nonsensitive to
√

sNN . Although these differ from γs(
√

sNN ) obtained at γq(
√

sNN ) = 1,
various particle ratios including K+/π+, K−/π−, Λ/π−, Λ̄/π−, Ξ+/π+, and Ω/π−, can well be
reproduced, as well. We conclude that γq,s(

√
sNN ) should be instead determined from ˇts of various

particle yields and ratios but not merely from ˇts to the particle ratio K+/π+.

„ ´´ Ö ¸É ÉÓÖ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° · ¸Ï¨·¥´¨¥ · ¡μÉÒ, μ¶Ê¡²¨±μ¢ ´´μ° ¢ ¦Ê·´ ²¥ ®Europhysics
Letters¯ (2017. ’. 116. ‘. 62001), ¤²Ö ¸²ÊÎ Ö ±μÔËË¨Í¨¥´Éμ¢ § ¶μ²´Ö¥³μ¸É¨ ´¥· ¢´μ¢¥¸´μ£μ Ì¨-
³¨Î¥¸±μ£μ Ë §μ¢μ£μ ¶·μ¸É· ´¸É¢  (γq,s) ¤²Ö ²¥£±¨Ì ¨ ¸É· ´´ÒÌ ±¢ ·±μ¢. ‚ ·¥§Ê²ÓÉ É¥ ¶μ²ÊÎ ÕÉ¸Ö
§ ÉÊÌ ÕÐ¨¥ É·¨£μ´μ³¥É·¨Î¥¸±¨¥ ËÊ´±Í¨μ´ ²Ò, ¸¢Ö§Ò¢ ÕÐ¨¥ γq,s ¸ Ô´¥·£¨Ö³¨ (

√
sNN ) ¢ ¸¨¸É¥³¥

Í¥´É·  ³ ¸¸ ´Ê±²μ´Ä´Ê±²μ´, ±μÉμ·Ò¥ μÎ¥´Ó ¶μÌμ¦¨ ¤·Ê£ ´  ¤·Ê£  §  ¨¸±²ÕÎ¥´¨¥³ · §´¨ÍÒ ¢ ±μ-
ÔËË¨Í¨¥´É Ì. ”¥´μ³¥´μ²μ£¨Ö ¶μ²ÊÎ ¥³ÒÌ γq,s(

√
sNN ) ¸μμÉ¢¥É¸É¢Ê¥É ¡Ò¸É·μ³Ê Ê¡Ò¢ ´¨Õ ¶·¨√

sNN � 7 ƒÔ‚ ¸ ¶μ¸²¥¤ÊÕÐ¨³ ¡Ò¸É·Ò³ Ê¢¥²¨Î¥´¨¥³ ¤μ ∼ 20 ƒÔ‚. „ ²¥¥ μ¡  γq,s ¶¥·¥¸É ÕÉ
§ ¢¨¸¥ÉÓ μÉ

√
sNN . •μÉÖ ÔÉμÉ ·¥§Ê²ÓÉ É ¨ μÉ²¨Î ¥É¸Ö μÉ § ¢¨¸¨³μ¸É¨ γs(

√
sNN ), ¶μ²ÊÎ¥´´μ° ¶·¨

γq(
√

sNN ) = 1, · §²¨Î´Ò¥ μÉ´μÏ¥´¨Ö ¢ÒÌμ¤μ¢ Î ¸É¨Í, ¢±²ÕÎ Ö K+/π+, K−/π−, Λ/π−, Λ̄/π−,
Ξ+/π+ ¨ Ω/π−, Ìμ·μÏμ ¢μ¸¶·μ¨§¢μ¤ÖÉ¸Ö. �  μ¸´μ¢ ´¨¨ ¶μ²ÊÎ¥´´ÒÌ ·¥§Ê²ÓÉ Éμ¢ ¤¥² ¥É¸Ö ¢Ò¢μ¤,
ÎÉμ γq,s(

√
sNN ) ¸²¥¤Ê¥É μ¶·¥¤¥²ÖÉÓ ¨§ Ë¨Éμ¢ · §²¨Î´ÒÌ ¢ÒÌμ¤μ¢ Î ¸É¨Í ¨ ¨Ì μÉ´μÏ¥´¨°, ´μ ´¥

¸²¥¤Ê¥É μ£· ´¨Î¨¢ ÉÓ¸Ö Éμ²Ó±μ Ë¨É¨·μ¢ ´¨¥³ μÉ´μÏ¥´¨Ö K+/π+.

PACS: 25.75.-q; 25.75.Dw; 24.85.+p

Received on April 3, 2017.

1E-mail: a.tawˇk@eng.mti.edu.eg


