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Entropy, Temperature, Sound velocity 



Results from <Pt> vs dn/dη and from Transverse 
Radius vs dn/dη 

• From 31 GeV to 7 TeV there is a slope change 
in the <Pt> vs dn/dη at dn/dη around 6 (some 
examples in next slides) 

 

. From FEMTOSCOPY: the transverse Radius 
Rside is independent from KT (mt) in events 
with dn/deta <7  



Average Transverse Momentum vs pseudorapidity 
density,some examples 

 



ALICE pion pion femtoscopy in pp events 7 TeV,Rinv 
and Rgside vs KT in events at different dn/deta 



 
 Teff changes with mass only in events with  dn/dη > about 7 (in pp, left and in 

pPb,right) 
TRANSVERSE EXPANSION ONLY IN EVENTS WITH dn/dη about 7  

  

 



DEDE 



DE 

 



 CDF  1.96 TeV 
CHARGED 

 



CMS pp  7 TeV  K+ 



CMS pPb 5.02 TeV K- 



SOUND VELOCITY  

 



SOUND VELOCITY 



SOUND VELOCITY CDF pp 1.96 TeV 



SOUND VELOCITY  CMS K- pPb 5.02 
TeV 



• AT LOW ENERGY  (31 GeV) IN  EVENTS WITH  LOW  : NO JETS, NO TRANSVERSE 
EXPANSION  TRANSVERSE MOMENTUM MEASURES TEMPERATURE! (exponential 
or Hagedorn Model) 

 

 

 



CROSSOVER FROM dn/deta 6 to about 24? 

 



WHAT HAPPENS  IN EVENTS with 
dn/deta  in the range 6 - 24? 

    

• Ridge 

• Multiparticle correlations 

• Particle yield  

• Y(3s)/Y(1S)  ;y(2s)/y(1s) ratio 

 

 

 

 



Ridge,multiparticle correlations  



(proton +antiproton )/pions in pp and pPb v , D meson production in pp,Y (ns)/Y(ms) vs dn/deta 



Possible saturation of particle ratios and Y(ns)/Y(ms) ratio at high 
dn/deta. Volume effect? Does the volume saturate as well? 


