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• Correlation 
•Motivation behind the Analysis
• Data set  and Analysis cuts
• 𝐾𝑠

0 𝑎𝑛𝑑 Λ triggered correlation 
function 

• Feed down correction 
• Outlook and to do

Overview of this talk



Correlation

Correlation may be defined as.

𝑅 =
𝜌(𝑥1,𝑥2)

𝜌(𝑥1)𝜌(𝑥2)

𝜌(𝑥1, 𝑥2) : conditional probability of
finding the particle 𝑥1 ,given the

particle 𝑥2 has been found.

𝜌(𝑥1) : probability of find the particle

𝑥1

𝜌(𝑥2) : probability of find the particle

𝑥2
3

𝜋0 → 𝛾 + 𝛾

Physical processes generate 

correlation 



How correlation  relevant in heavy 

ion collision:
•Parton shower is created via fragmentation 

.

•Particles produced through such 

fragmentation are correlated. 

•Correlation between Trigger particle & 

Associated particles with the trigger.
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Motivation:

• Baryon enhancement over mesons  has been observed at intermediate 𝑝𝑇 (2 < 𝑝𝑇 < 4 GeV/c) in 

both RHIC (PHENIX Collaboration, Phys. Rev. Let. 91,172301(2003)) and LHC(ALICE Collaboration , 

Phys. Rev. Lett. C 90 (2014) 054901).

•Particles at intermediate  𝑝𝑇 can be produced via  two possible production mechanisms: hard 

(fragmentation) and soft (recombination).

•Near side correlation yield using baryon or meson trigger may contain the possible signature of 

particle production mechanism.

Decrease in correlation could be the evidence about quark coalescence and also explain 

the baryon enhancement over mesons…
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Correlation Function:

𝑺 𝚫𝜼, 𝚫𝝓 is the signal, constructed by

taking triggers and associated particles

from the same event.

B 𝚫𝜼, 𝚫𝝓 is the background, constructed

by taking triggers and associated particles

from different events(mixed event method).
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𝐶 Δ𝜂, Δ𝜙 =
1

𝑁𝑡𝑟𝑖𝑔𝑔

𝑑2𝑁𝑎𝑠𝑠𝑜
𝑑Δ𝜂𝑑Δ𝜙

= 𝛼
𝑆 Δ𝜂, Δ𝜙

𝐵 Δ𝜂, Δ𝜙
Mixed event



Event selection cuts:                                                                 ( The data set is lhc15o (pass2) and the corresponding MC is lhc20j6a)
- kINT7 triggered events 
- | Vz | < 10 cm
- Centrality 0-80%

Track selection cuts: 
- | 𝜂 | < 0.8
- Filterbit 768
- chi2 TPC per cluster < 2.5
- No. Of TPC clusters > 80

V0 selection cuts:
- 3< pT < 5 GeV/c
- |𝜂| < 0.5
- Transverse decay radius            > 5 cm
- DCA negative and primary track to Primary Vertex  for K0

s >      0.1 cm
- DCA negative track to Primary vertex   (Λ, Λ

−
) >       (0.25, 0.1 ) cm

- DCA positive track to Primary vertex   (Λ, Λ
−
) >       (0.1, 0.25 ) cm

- V0 cos of pointing angle (K0
s, Λ)                                                             (0.98,0.995)    

- Proper Life time ( mL/p) (K0
s, Λ)                                                    <       (20., 25.)  cm

- pT
arm cut                                                                                                  0.2 |𝛼|

V0 daughters cut:
- |𝜂| < 0.8
- Nsigma TPC<3 
- chi2 TPC per cluster < 2.5
- Ncrossedrows >60
- Ncorssedrows / Nfindable > 0.8
- The trigger particles are K0

s and Λ with   3< pT < 5 GeV/c.
- Associated particles are all charged hadrons with 1< pT < 2 GeV/c.
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0-10 % 10-20 % 20-40 % 40-60 % 60-80 %

Invariant mass distribution for 𝐾𝑠
0
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0-10 % 10-20 % 20-40 % 40-60 % 60-80 %

Invariant mass distribution for Λ
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With TPC Nsigma cut <3.

With TPC Nsigma cut <4.

Efficiency of triggers
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Peak region and side band regions for correlation function construction
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(From Mustafa Anaam’s
analysis note)
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20-40 %

10-20 %

0-10 %

40-60 %

60-80 %

K0
s triggered

Peak region  Background left
Background Right
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0-10 % 10-20 % 20-40 % 40-60 % 60-80 %

K0
s triggered
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20-40 %

10-20 %

0-10 %

40-60 %

60-80 %

Peak region  Background left
Background Right

𝚲 triggered
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0-10 % 10-20 % 20-40 % 40-60 % 60-80 %

𝚲 triggered
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0-10 % 10-20 % 20-40 % 40-60 % 60-80 %

Invariant mass distribution for 𝑋𝑖
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20-40 %

10-20 %

0-10 %

40-60 %

60-80 %

Peak region  Background left
Background Right

Ξ± triggered
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2 <   𝒑𝑻 < 2.5 GeV/c 2.5 <   𝒑𝑻 < 3 GeV/c 3 <   𝒑𝑻 < 3.5 GeV/c 23.5<   𝒑𝑻 < 4 GeV/c

𝛬 triggered  (0-10 %) correlation functions  in pt bins, corrected for feed down 
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1. Efficiency corrected correlation function constructed for Λ and 𝐾𝑠
0 triggers. 

2. Feed down correction in Λ implemented. 

3. Separating the peak region and bulk region needs further investigation.

4. Next step would be take Δ𝜙 projections and extract near side yield.

Summary and To Do
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0-10 % 10-20 % 20-40 % 40-60 % 60-80 %

BAckups



25



26

20 -40 % K0
s triggered

SAME EVENT 
MIXED EVENT SAME/MIXED

Peak region  

Background left

Background Right
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60 -80 % K0
s triggered

SAME EVENT 
MIXED EVENT SAME/MIXED

Background Right

Background left

Peak region  
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Per trigger Correlation function ( efficiency corrected) Peak and bulk region 𝚫𝝓 projection  Bulk subtracted  

0-10 %

20-40 %

60-80 %

K0
s triggered
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0 -10 %  𝚲 triggered

SAME EVENT MIXED EVENT SAME/MIXED

Peak region  

Background left

Background Right
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20 -40 %  𝚲 triggered

SAME EVENT MIXED EVENT SAME/MIXED

Background Right

Background left

Peak region  
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60 -80 %  𝚲 triggered

SAME EVENT MIXED EVENT SAME/MIXED

Background Right

Background left

Peak region  



32
Per trigger Correlation function ( efficiency corrected) Peak and bulk region 𝚫𝝓 projection  Bulk subtracted  

0-10 %

20-40 %

60-80 %

𝚲 triggered
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𝑝𝑇 𝑜𝑓 𝑋𝑖

𝑝
𝑇
𝑜
𝑓
Λ

Contamination from feed down in Λ
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Invariant mass Xi:

0.995 used 

3 <𝑝𝑇< 7 GeV/c
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Efficiency of associated charged  
hadrons
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0-10 % 𝐾𝑠
0 𝑡𝑟𝑖𝑔𝑔𝑒𝑟𝑒𝑑

40-60 % 𝐾𝑠
0 𝑡𝑟𝑖𝑔𝑔𝑒𝑟𝑒𝑑

60-80 % 𝐾𝑠
0 𝑡𝑟𝑖𝑔𝑔𝑒𝑟𝑒𝑑

𝜒2 /𝑛𝑑𝑓 = 7.9

𝜎 = 0.45

𝜒2 /𝑛𝑑𝑓 = 4.55

𝜎 = 0.40

𝜒2 /𝑛𝑑𝑓 = 3.69

𝜎 = 0.29
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BACKUP Plots
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SAME EVENT 
MIXED EVENT SAME/MIXED

Peak region  

Background left

Background Right

0 -10 % K0
s triggered
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1. Dilution in yield ratio with centrality is observed but the baryon triggered yield is more than 
the meson triggered yield ??

2. Yet to extract the yield by making away side zero.
3. There are more no. of lambda triggers in 0-10 % and 20-40 %  than Kaon triggers??
4. Invariant mass fit is yet to be optimized.
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