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Short summary

Goal: <p
T
> vs N

ch
 for charge part. in spherocity bins

● Strategy for corrections
● Analysis update 
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Strategy in MC and data
 Get the spectra in
So and Nch bins

Make corrections to spectra:
 efficiency, secondaries (particle
comp,feeddown,…) as GSI group
strategy for <p

T
> vs N

ch
 for MB 

Get the <p
T
> vs N

ch
 

for each So bin

Unfold by SpherocityUnfold by MultiplicityGet the fully corrected 
and/or closure test

More on So unfolding:
● https://indico.cern.ch/event/477734/
● https://indico.cern.ch/event/437981/ 
● https://indico.cern.ch/event/339550
● https://indico.cern.ch/event/325445
● https://indico.cern.ch/event/356335/

https://indico.cern.ch/event/477734/
https://indico.cern.ch/event/437981/
https://indico.cern.ch/event/339550
https://indico.cern.ch/event/325445
https://indico.cern.ch/event/356335/
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Analysis update

● Why an So analysis in N
ch

bin=1 and So percentil?

● <p
T
> in So percentile bins corrected by eff. & sec. 

 Pythia Perugia 2011(LHC15g3c3)with EPOS-LHC (LHC16d3) 

● Response normalized for So
med

 vs So
true

 for EPOS

in So bins size = 10% perc and N
ch

 bin size=1. 

● Spherocity unfolding procedure and closure test
<p

T
> vs N

ch 
 in So percentile bins 
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● Why a So analysis with N
ch 

bin=1 and So percentil

                       for the <p
T
> vs N

ch
?

 With a N
ch

 bining of size 1 will allow us
 to see the first and second rise

A study with So could also help to
 understand this behaviour

Taking So percentiles as binning give us better
statistics for the event shape selection 
This are build in percentages of the P(So)
distribution

For 13 TeV some results shown 
don’t considere the So percentil binning

https://indico.cern.ch/event/477734/
https://indico.cern.ch/event/437981/ 

https://indico.cern.ch/event/477734/
https://indico.cern.ch/event/437981/
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● Efficiency & secondaries EPOS-LHC( LHC16d3)

 Eff. In Agree with (See backup):
 Sergio´s result 

LHC15g3a3 (Monash) pp13 |eta|<0.8
Analysis Note:

 https://aliceinfo.cern.ch/Notes/node/564
Edgar´s result 

LHC15l1b2 (Per11) pp5.02 |eta|<0.8
Analysis Note:

https://aliceinfo.cern.ch/Notes/node/472

Efficiency indep of  So
See Vytautas

(Using V0M the auto
correlations are destroyed)

For secondaries we are just testing with MC
For data a more complete analisys must be
done (particle composition, feed-down
corrections …) like GSI analysis for <p

T
> MB

https://aliceinfo.cern.ch/Notes/node/564
https://aliceinfo.cern.ch/Notes/node/472
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  <p
T
> for different So

pc
 bins corrected by efficiency and secondaries.

Pythia Per2011 (LHC15g3c3) as data corrected with EPOS-LHC (LHC16d3)
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● Nch response matrix to correct by Multiplicity

First                                     Extrapolated

LHC16d3  EPOSLHC
extrapolated

LHC16d3   EPOSLHC

 We will use  EPOS-LHC for correction
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Inclusive <p
T
> vs N

ch
 Unfolded (corr. by N

ch
)and closure test. 

Pythia Per2011 (LHC15g3c3) as data corrected with EPOS-LHC (LHC16d3)

For correction of multiplicity we based on:

where, R is the multiplicity response matrix.

● Correc:  Per2011 ESD corr with EPOS-LHC
● True: Per2011 MC
● Unc: Per2011 ESD

Within 7% for low N
ch

 as reported in
Analysis Note: 

https://aliceinfo.cern.ch/Notes/node/177

https://aliceinfo.cern.ch/Notes/node/177
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Normalized response matrix (So
measured

vs So
true

 in bins of 10% So percentil)

● This was done with EPOS-LHC, to unfold (via So) Pythia Per2011 as data

      Nch=5                                  Nch=25                             Nch=60

 All entries to 10% of Sopc are of the same  order
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 <p
T
 (So

corr
,Nch

corr
) > UNFOLDED by N

ch
 Pythia Per2011 used as data 

Using EPOS-LHC (LHC16d3) 

                        

N
ch

 Response matrix for
Jetty evts is needed to
get a better closure test
       (Under work)

0%<So
percentil

<10%             50%<So
percentil

<60%            90%<So
percentil

<100%
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                             <p
T
> vs N

ch
 in different So

pc
 bins for 

Pythia Per2011 (LHC15g3c3) as data fully corrected using EPOS-LHC (LHC16d3)
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Conclusions
● Spherocity response matrix and proyection for EPOS-LHC in

each bin of Nch and in spherocity bins corresponding to the 10%
So perc ready for corrections

● Closure test has been made for inclusive charge particles

● Closure test also done for Spherocity intervals

To do
● Do the same with data.

                                                      Thank you! 



 Hèctor Bello Martinez 16

      

                                

                                 Backup 
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● Efficiency & secondaries EPOS-LHC( LHC16d3)

 Agree with Sergio´s result 
LHC15g3a3 (Monash) pp13 |eta|<0.8

Analysis Note:
 https://aliceinfo.cern.ch/Notes/node/564

https://aliceinfo.cern.ch/Notes/node/564
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● Efficiency & secondaries EPOS-LHC( LHC16d3)

 Agree with Edgar´s result 
LHC15l1b2 (Per11) pp5.02 |eta|<0.8

Analysis Note:
https://aliceinfo.cern.ch/Notes/node/472

 

https://aliceinfo.cern.ch/Notes/node/472
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So response for .tracks&particles within  p
T
>0.15.

For efficiency the spectra
Must be taken for events inside
red boxes, 
  otherwise jet contamination
could led to down the efficiency
for low Nch
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So response (som vs somperc)    To GET the Intervals in data for percentiles

● The idea: to get Soperc response matrix (Sopc_t vs Sopc_m)
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So response (som vs somperc)

● The idea: to get Soperc response matrix (Sopc_t vs Sopc_m)

 All entries to 10% of Sopc are of the same  order
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 For So UNFOLD Probability of rec So vs Nch_measured  for true So percentiles
Using EPOS-LHC 
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