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Brief summary

Goal: <p.> vs N_ for charged particles in
spherocity bins

» Strategy for corrections
* Analysis update

MC closure test

D
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Strategy in MC and d ta

Get spectra in So Make corrections to spectra:

®
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Analysis update

« Why a So analysis in N_bin=1 and So percentil?

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

Pythia Perugia 2011(LHC15g3c3)with EPOS-LHC (LHC16d3)
» Response normalized for So__, vs So,_ for EPOS

in So bins size = 10% perc and N__ bin size=1.

« Spherocity unfolding procedure and closure test
<p,>vs N_ in So percentile bins

Heéctor Bello Martinez



(P (GeV/c)

» Why a So analysis with N bin=1 and So percentil

————dorthe <p > vs N_7?

09} ~ T ~NALICE, charged particles | .
0851 |n|<\o.\3, 0.15< p_<10.0 GeV/c ] N_ =41
T ' 180
- 08F ] 2
| ] Sphem-::‘ty _ '?T_2 . Zi |pﬂ- x ﬂl
075 ] °r = 1 pinin =
F The same Nch value correspondstoa 1 fi=(ng,ny,0) Ze,., PTi
i very differbnt collision regime in the ] . .
0.7k three sysjems (ALICE Collaboration, | g _ gpherocity _ 1 isotropic structure
T PLB 727,2013, 371-380). 1 o T 0 d.l]Et structure
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| | A Pb-Plb \ S\ = |276 TGVI ' ' ' ' ' ' ' ' 'Sgaas
045, 20 40 60 80 100 Taking So percentiles as binning give us better
N, statistics for the event shape selection
Using N, bining of size 1 will allow us These are build in percentages of the P(So)

to see the first and second rise distribution
For 13 TeV some results shown

: don’t consider the So percentil binning
A study with So could help to https://indico.cern.ch/event/477734/

understand this behaviour https://indico.cern.ch/event/437981/
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Analysis details

Pythia Per2011 (LHC15g3c3) anchored to LHC15f pass 2
EPOS-LHC (LHC16d3) anchored to LHC15f pass 2
Event selection

AliVEvent::KINT7, AnalysisUltils::IsSPDClusterVsTrackletBG(),
IsPileupFromSPDInMultBins(),IsIncomplete DAQ()

Vertex

For events with both SPD and reconstructed Track vertices, their separation along the z-axis was
required to be smaller than 5 mm

Spherocity is reconstructed using more than two tracks with transverse momentum greater than
0.15 GeV/c and within |eta|<0.8. Three set of cuts were tested:

TPC: GetStandardTPCOnlyTrackCuts()+TPCrefit
Hybrid: CreateTrackCutsPWGJE(10001008)+CreateTrackCutsPWGJE(10011008)
Standard: GetStandardITSTPCTrackCuts2011(kTRUE,1)

At the end we decided to use the TPC track cuts (global tracks wich satisfy
GetStandardTPCOnlyTrackCuts()+TPCrefit). More details can be found in:
https://aliceinfo.cern.ch/Notes/node/529

In this presentation, results for the reference estimator are discussed
GetReferenceMultiplicity(fESD,AlIESDtrackCuts::kTrackletsITSTPC,0.8)
We use the recommended vertex selection for 13 TeV pp analysis:
https://twiki.cern.ch/twiki/bin/view/ALICE/PWGPPEvSelRun2pp

Héctor Bello Martinez
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Analysis Update

MC closure test
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<p,~ for different So__ bins measured.

Pythia Per2011 (LHC15g3c3) as data.
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« N_ response matrix to correct by Multiplicity
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We will use EPOS-LHC fo the correction
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Inclusive <p.>vs N_ Unfolded (corr. by N_ )and closure test.
Pythia Per2011 (LHC15g3c3) as data corrected with EPOS-LHC (LHC16d3)

true / corrected (p_) (GeV/c), (Inl<0.8)
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5

0 20 30 40 50 60 70 80
Ng, (N ), (In<0.8)

For multiplicity correction we based on:

<PT> -:-h Z <PT> XR(NE’N )
where, R is the' multiplicity response matrix.

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

Analysis Note
hftps /[aliceinfo.cern.ch/Notes/node/177
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<p,~ for different So__ bins measured.

Pythia Per2011 (LHC15g3c3) as data.
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<p;~ for different So__ bins efficiency and secondaries corrected.

Pythia Per2011 (LHC15g3c3) as data corrected with EPOS-LHC (LHC16d3)
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Normalized response matrix (So vs So_ _in bins of 10% So percentil)

measured

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

Nch=5 Nch=25 Nch=60
2 1 1 1
% 09
g ’
308 a
- iy
07 ,
y
;o 06 ;
e
}

07 08 09 1
S, True (0.15v:pT (Gevic))

07 _08 09 1
§, True (0,15<pT (Gevie))

07 08 09 1
S, True (0.15<:pT (Gevic))

All entries at each column have the 10% of the events.
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<p,> for different So__ bins corrected by Spherocity Unfold .

Pythia Per2011 (LHC15g3c3) as data corrected with EPOS-LHC (LHC16d3)
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for isotropic (~40%)
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« N response matrix to correct by Multiplicity
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We will use EPOS-LHC fo the correction 4corr

Heéctor Bello Martinez
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« N response matrix to correct by Multiplicity

Not extrapolated
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We will use EPOS-LHC fo the correction 4corr
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<p.> for different So__bins fully corrected (So Unf + Nch Unf).
T pc

Pythia Per2011 (LHC15g3c3) as data corrected with EPOS-LHC (LHC16d3)
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true / corrected (p_) (GeV/c), (Inl<0.8)

<pT (Socorr

,Nch
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) > UNFOLDED by N, CLOSURE TEST

Pythia Per2011 used as data corrected with EPOS-LHC (LHC16d3)
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Input: Pythias Per2011 (LHC15g3¢3) pp (5= 13
corrected (p_)vs N,
O 1rue(pT}vs N,

o uncorrected (p_)vs N
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Conclusions

e Spherocity response matrix and proyection for EPOS-LHC in
every 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.

Heéctor Bello Martinez 19
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e Efficiency & secondaries EPOS-LHC( LHC16d3)

}\ 1 T L] L] L] IIIII T I m0_4_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_

S [ 2015TrackCuts open DCA 1 2 ]

3 | 1 D35 3
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w 0.8 ] 8 C ]
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7 s .

[ 1 S5k 7 MB E
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1 10
Eff. In Agreement with (See baCiﬁ#QGeV,fc) P, (GeV/c)

Sergio’s result
LHC15g3a3 (Monash) pp13 |eta]<0.8  For the secondaries only a test with MC has done

Analysis Note: For data a more elaborated analisys must be done
https://aliceinfo.cern.ch/Notes/node/564 (particle composition, feed-down corrections ...)
Edgar’s result like GSI analysis for inclusive <p.>vs N
LHC1511b2 (Per11) pp5.02 |eta|<0.8
Analysis Note: Hector Bello Martinez 21

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


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

e Efficiency & secondaries EPOS-LHC( LHC16d3)
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<p,~ for different So__ bins corrected by efficiency and secondaries.

Pythia Per2011 (LHC15g3c3) as data corrected with EPOS-LHC (LHC16d3)
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So responss.fan.tracks&particles Within,, Sxmoh 0- 5. Rosponse for 200250
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(letal<=0.8)

Sopc

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)

0, vs Sope._ for 4 0ult<7.0

02

03

04

05

06

07

08

09 1
S0, (letal<0

S0, vs Sope._for 30.0<Muted0.0

0

01

02 03 04 05 08 07
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So response (som vs somperc)
 The idea: to get Soperc response matrix (Sopc_t vs Sopc_m)

Sopcrn for 4,0<Mult7.0
g0’z
1055—
1045—
10°e
lIII|IIII|IIII|III‘\‘“I|IIII|II | IIII|IIII|IIII|III|

0 01 02 03 \04 05" 06 07 08 09 i

Sope (etl) ————

SOpcm for 30.0<Muti<40.0 SOpcm for 70.0<Mutic140.0

L ITl||||||||||||| [
1

04 05 06 07 08 09 0 0f 02 03 04 05 06 07 08 09
Sopcm (elal0) Sopcm (ietal<0 )

All entries to 10% of Sopc are of the same order
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For So UNFOLD Probability of rec So ys Nch_measured for true So percentiles
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For So UNFOLD Probability of rec So ys Nch_measured for true So percentiles

USlng EPOS LHC ( J'J'Eﬂfd} Z ( J'I'IE'IHHJ"EH') ( J'TIIEﬂ'EHJ"E'ﬂ';)
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i=1
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5 1E :
o = E
v E -
= 0.9 =
__""ab') 0.7 ‘:Jr;dtwu:étéec?;?rcorr —E
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« N response matrix to correct by Multiplicity

100 5 5100
Y 90 S 790
£ 2 c
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1
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<
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N,;, (Inl<0.8)

We will use EPOS-LHC fo the correction 4corr
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« N response matrix to correct by Multiplicity

Not extrapolated Extrapolated
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We will use EPOS-LHC fo the correction 4corr
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<p,>vs N_ in different SopC bins for
Pythia Per2011 (LHC15g3c3) as data fully corrected using EPOS-LHC (LHC16d3)
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« Why a So analysis with N_ bin=1 and So percentil

0.75 I The same Nch value corresponds
i very differbnt collision regime in tt
0 7 L three systems (ALICE Collaboranion, |
ot PLB 7272013, 371-380).
. —
0'65 + [ IARRRARRP (AP AR T___T___: ----------------- ]

06} g

eppis=7TeV
np-Pbys,, =5.02TeV |

_ APb-Pb |5, =276 TeV
%0 w0 e 80 100
N,

n

0.55 g

050

Using N_ bining of size 1 will allow us

to see the first and second rise

A study with So could help to
understand this behaviour

Sﬂ _ S;hﬂrmﬁty _ {

0 dijet structure

1500
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distribution

1 isotropic structure

N
5 o o——derthe <p > v 2 :
< 09¢f - T SALICE, charged particles {. C TS
% i / 17120.3, 0.15< p_<10.0 (C~V1/~ A At s A e
085 e 2 5 X 7\ 2 e
g i pherocity _ T . Z-;; |pTi X ﬂ'l
! / Sy = Mn —
“+ 08} | 4 fi=(nz.ny,0) 2 i Pri
Q i

: r the event shape selection
These are build in percentages of the P(So)

81%
NESMInNEA9ES3
Enties - 140453

ol 1 T

Nt
Enfries | 143239
 NESMinNteg

RESMITNGGES9
Enties - 145553

For 13 TeV some results shown

don’t consider the So percentil binning
https://indico.cern.ch/event/477734/

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