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Motivation  

pp                    Vs                      Pb—Pb            

𝐼𝐴𝐴 =
𝑌∆𝜑
𝑃𝑏−𝑃𝑏

𝑌∆𝜑
𝑝𝑝  

near-side jet is more biased to the surface  

of the QGP - should be more pronounced 

for  gluon jets [1]  
 

on the away-side: 
      The suppression of the yield is due to the  

       energy loss  in the  QGP 

 

on the near-side: 
       𝐼AA provides information about the  

      fragmenting jet  leaving the medium  

 

[1] arXiv:nucl-th/0512076  
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𝑰𝐀𝐀 :  probes the interplay between the parton production spectrum, 

              the relative importance of quark– quark, gluon–gluon and 

              quark–gluon final states 
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•  the difference of the parton energy 

      loss effects on quark and gluon jets 

 

• the difference in the interaction amplitude  

     with the medium for the quark and gluon jets 

 

 considering Ks
0 and Λ are proxies of quark  

  and gluon jets, we want to investigate : 
PLB 763, 2016        
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o ℎ − ℎ      at 𝑠NN = 2.76 TeV  

o 𝜋0 − ℎ   at 𝑠NN = 2.76 TeV  

 

 

 Previous measurement of 𝑰𝐀𝐀 for  
 

 

Why we measure 𝑰𝐀𝐀 for V0-h? 

 

Motivation  



Time Projection Chamber (TPC) 
o |𝜂|<0.9 
o Charged-particle tracking and 

identification 

Inner Tracking System (ITS) 
o |𝜂|<0.9 
o Vertexing, triggering  
 

 
V0 scintillators (V0A and V0C) 
o 2.8< 𝜂<5.1 and  -3.7 < 𝜂 <  -1.7 
o Triggering, multiplicity and centrality 

determination 
 

Data  samples: 
• Pb–Pb (0–10%) 2015 𝑠NN =5.02 TeV 
• pp 2017 𝑠 =5.02 TeV 

ALICE detector setup 
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Strange- hadrons Correlations  

𝟖 < 𝒑𝑻,𝒕𝒓𝒊𝒈< 𝟏𝟔  GeV/𝒄 

1 < 𝑝𝑇,𝑎𝑠𝑠𝑜𝑐< 10 GeV/𝒄 

𝐶 ∆φ, ∆η =
1

Ntrig

𝑑2𝑁𝑎𝑠𝑠𝑜𝑐
d∆φd∆η

 =
S(∆φ, ∆η)

M(∆φ, ∆η)
 

∆φ = φtrig − φassoc , ∆η = ηtrig − ηassoc 

𝐵 ∆φ = 𝐵0 1 + 2 𝑉𝑛cos 𝑛∆φ

𝑛

 

 𝑉𝑛 ≈ 𝑣𝑛
𝑡𝑟𝑖𝑔
. 𝑣𝑛
𝑎𝑠𝑠𝑜𝑐 , 𝑛=2,3. 

1. 𝐀𝐠𝐮𝐥𝐚𝐫 𝒄𝒐𝒓𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏  𝒊𝒔 𝐦𝐞𝐬𝐮𝐫𝐞𝐝 2. Background contribution is subtracted: 

𝟑.  𝑱𝒆𝒕 𝒊𝒔 𝒄𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆𝒅  

   𝑱 ∆𝝋 = 𝑪(∆𝝋) − B(∆𝝋 )  5 5 



∆φ projections  

the near-side peak size 

     is slightly larger for the 

     Pb–Pb collisions  

away-side peak strongly 
suppressed in the Pb–Pb 
collisions in contrast to the pp  

pp 

New 
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Pb–Pb  

𝜦 + 𝜦 − 𝒉 𝑲𝒔
𝟎 − 𝒉 𝒉 − 𝒉 



Jet−like yield 

no strong trigger particle 

dependence in Pb–Pb 

New 
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Away-side 

pp 
 

clear ordering on the 

      near-side in pp  

7 

Pb–Pb  

Near-side 
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𝑰𝑨𝑨 

low 𝐩𝐓,𝐚𝐬𝐬𝐨𝐜:  strong enhancement in near-side and away-side for all  particles species 

h𝐢𝐠𝐡 𝐩𝐓,𝐚𝐬𝐬𝐨𝐜: suppression in away-side, no modifications in near-side for all particles species 

no significant specie-dependence in IAA within uncertainties specially in away-side 

New 
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Away-side Near-side 
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𝑰𝑨𝑨:compare with published 
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new measurement consistent with previous ones at 𝑠NN = 2.76 TeV  

Away-side Near-side 



𝑰𝑨𝑨:compare with models    

comparison of IAA with model calculations ( EPOS, AMPT and HIJING) 

AMPT qualitatively describes IAA , HIJING shows suppressions on the away-side at high  𝐩𝐓,𝐚𝐬𝐬𝐨𝐜 

as expected  
10 
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Away-side 

Near-side 

𝜦 + 𝜦 − 𝒉 𝑲𝒔
𝟎 − 𝒉 𝒉 − 𝒉 



Jet−like yield ratios to h−h yields 

pp 

per-trigger yields 

associated with  Λ are 

higher than those with Ks
0 in 

pp 

New 
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in the Pb–Pb collisions, 

     the difference is almost 

     not visible  
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Pb–Pb  

𝒀𝜟𝝋
𝜦+𝜦 −𝒉

𝒀𝜟𝝋
𝒉−𝒉  

𝒀𝜟𝝋
𝑲𝒔
𝟎−𝒉
𝒀𝜟𝝋
𝒉−𝒉  

Away-side Near-side 



Jet−like yield ratios to h−h yields( model comparison) 

12 

pp 

EPOS, HIJING qualitatively 

describes the ratios at high  𝑝𝑇      
in Pb–Pb 

 EPOS, PYTHIA qualitatively 

describes the ratios in pp 
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Pb–Pb  

𝒀𝜟𝝋
𝑲𝒔
𝟎−𝒉
𝒀𝜟𝝋
𝒉−𝒉  Away-side Near-side 



 Jet−like yield ratios to h−h yields(model comparison)  

 
Near-side Away-side 

pp 

HIJING qualitatively describes 

the ratios in Pb–Pb 

 EPOS, PYTHIA  qualitatively 

describes the ratios in pp 
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Pb–Pb  

𝒀𝜟𝝋
𝜦+𝜦 −𝒉

𝒀𝜟𝝋
𝒉−𝒉  



 

Jet−like yield ratios to h−h yields @ 𝑠 =13 TeV 

model comparison 
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the ratios of differen𝑡  𝑝𝑇,trig    

     with 𝑝𝑇,ass𝑜𝑐 compared 

     with EPOS,PYTHIA8-Monash 

      and PYTHIA8 shoving g3 

Similar trend in   

       pp 𝑠 = 5 TeV  at high 𝑝𝑇,trig  

𝒀𝜟𝝋
𝜦+𝜦 −𝒉

𝒀𝜟𝝋
𝒉−𝒉  

𝒀𝜟𝝋
𝑲𝒔
𝟎−𝒉
𝒀𝜟𝝋
𝒉−𝒉  

arxiv/2107.11209 
Away-side Near-side 

https://arxiv.org/abs/2107.11209


 

Near−side Jet−like yield ratios to h−h yields @ 𝑠 =13 TeV 

model comparison 
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𝒀𝜟𝝋
𝜦+𝜦 −𝒉

𝒀𝜟𝝋
𝒉−𝒉  𝒀𝜟𝝋

𝑲𝒔
𝟎−𝒉
𝒀𝜟𝝋
𝒉−𝒉  
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   𝒑𝐓,𝒕𝒓𝒊𝒈 dependence  

ratio  with PYTHIA8  exclusive hard processes containing  only :  𝒒 + 𝒒 → 𝒒 + 𝐪    or  𝒈 + 𝒈 → 𝒈 + 𝒈. 
the ratio in case 𝑲𝒔

𝟎 -triggered yields is almost identical for both quark and gluon jets. 
the ratio in case 𝜦 + 𝜦 -triggered yields from gluon jets is significantly higher than the one from quark jets. 
the difference in the ratio  caused by the bias towards gluon jets through triggering with 𝜦 or 𝜦  . 

 

https://arxiv.org/abs/2107.11209


Summary 

 

 Clear ordering on the near-side yield in pp and no strong trigger particle dependence in Pb–Pb  

𝐼AA  shows strong enhancement at low pT,associn near-side and away-side for all  particles species 

𝐼AA  shows strong suppression at high  pT,assoc in away-side for all particles species 

𝐼AA   shows no significant specie-dependence specially in away-side. 

A difference between jet-like yields triggered with Ks
0 and Λ with respect to charged hadron was observed 

in pp collisions while in  Pb Pb collisions the difference is almost not visible 

𝐼AA  shows good agreements with published result from 𝑠𝑁𝑁 = 2.76 TeV  

AMPT performs better than other models in Pb–Pb while PYTHIA and EPOS perform better than 

other models for pp 

Similar trends of jet-like yields triggered ratios of  Ks
0 and Λ to h-h has been observed  at 13 TeV. 

triggering with (𝜦 +  𝜦 ) caused a bias towards gluon jets . 

 

 

 

We studied near-side and away-side yield, yield ratio to h-h  and  𝐼AA for (Ks
0−h), (Λ + Λ ) − h and 

h − h  in pp and Pb–Pb (0–10%)  

We  compared the result with published and model calculations. 
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Back-up  
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Jet−like yield 𝐌odel comparison 

New 

18 

pp 

AMPT and  EPOS qualitatively 

describes the yield in Pb–Pb 

AMPT,EPOS and  PYTHIA 

qualitatively describes the 

yield in pp except lowest  𝑝𝑇  

18 

h − h   

Pb–Pb  

Away-side Near-side 



New 
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pp 

19 

(𝑲𝒔
𝟎−𝐡) 

AMPT,EPOS and  PYTHIA 

qualitatively describes the 

yield in pp except lowest  𝑝𝑇  

AMPT and  EPOS qualitatively 

describes the yield in Pb–Pb  

except lowest  𝑝𝑇 Pb–Pb  

Jet−like yield 𝐌odel comparison 

Away-side Near-side 



New 
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pp 

20 

(𝚲 + 𝜦 ) − 𝒉  

 AMPT,EPOS and  PYTHIA 

qualitatively describes the 

yield in pp except lowest  𝑝𝑇  

AMPT qualitatively describes 

     yield in Pb–Pb except lowest 

       𝑝𝑇. 
Pb–Pb  

Jet−like yield 𝐌odel comparison 

Away-side Near-side 


