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From last thesis report the next work on publication has been done:
* ALICE-Analysis Note is submited and is under discusion with the
ARC: Jacek Otwinowski, Oliver Busch.

https://aliceinfo.cern.ch/Notes/node/634

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

©)

ALICE D

ALICE-ANA-2014-xxx

Spherocity analysis for (p7) vs N, in pp colisions at /s= 13 TeV

Héctor Bello Martinez!2, Arturo Fernandez Téllez!, Antonio Ortiz Velasquez2, Guy Paié?
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https://mmm.cern.ch/owa/redir.aspx?C=nasM7Eo_xmi16G9SuX4i2FlWQ4Ycd1N4yVzS5o1E0-H3ztVXd6fUCA..&URL=https%3A%2F%2Faliceinfo.cern.ch%2FNotes%2Fnode%2F634

Spherocity analysis pp @ 13 TeV
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Motivation

e Study features of HM pp coIIisionsm

using spherocity will allow
soft and hard separation.

» Comparing model and data will 7"

help us to get more information
about high multiplicity events.

See Antonio’s presentation at high mult worshop
https://indico.cern.ch/event/632298/contributions/2573920
A recent review on event shapes at hadron colliders
arXiv:1705.02056

Heéctor Bello Martinez 7


https://indico.cern.ch/event/632298/contributions/2573920/attachments/1454515/2244304/hm_workshop.pdf

So analysis with N_ bin=1 and So percentile

https://indico.cern.ch/event/637705/
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A study with So could help to
understand what kind of process
contribute to the behaviour
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the event shape selection
These are built in percentages of the P(So)
distribution

For 13 TeV results shown in past,

no consideration to

So percentil binning was done
https://indico.cern.ch/event/477734/

https://indico.cern.ch/event/437981/ 8
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Strategy to correct the data

 Get the p_ spectra for a given event class selected

cutting on measured spherocity and measured
multiplicity N _

o Correct the p. spectra by efficiency and
secondaries contamination
« Getthe <p.>vs N_

» Correct by spherocity and multiplicity selection

* Test the correction method using MC reconstructed
data (closure test)

. Get fully corrected <p. > ys N in So percentile bing.



Analysis details

Datasets

Pythia Per2011 (LHC15g3c3)
EPOS-LHC (LHC16d3)

Data (LHC15f pass2)

Event selection

AliVEvent::KINT7, AnalysisUtils::IsSPDClusterVsTrackletBG(),
IsPileupFromSPDInMultBins(),IsincompleteDAQ()

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.

TPC: 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 (p,>0 GeV/c)

GetReferenceMultiplicity(fESD,AlIESDtrackCuts::kTrackletsITSTPC,0.8)

Heéctor Bello Martinez 10


https://aliceinfo.cern.ch/Notes/node/529

Analysis Update

MC closure test

Heéctor Bello Martinez
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Pythia Per2011 (LHC15g3c3) as data corrected with EPOS-LHC

<p,> for different So__ bins efficiency and secondaries corrected.
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« N_ response matrix to correct by Multiplicity
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Multiplicity correction for the inclusive case

Pythia Per2011 (LHC15q303) as data corrected with EPOS-LHC (LHC16d3)
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Corrections for the So dependent analysis
 This was done with EPOS-LHC, for So correction of Pythia Per2011 as data
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« N response matrix to correct by Multiplicity
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fully corrected {pT> (GeV/c)

Spherocity dependent <p_=> corrected by multiplicity and Spherocity

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

<p, (So__,Nch_ ) > corrected by N, CLOSURE TEST
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Analysis Update

Data LHC15f pass?2
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p; spectra for inclusive

Data (LHC15f pass2)
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p; spectra 90%<Sopc<100%

Data (LHC15f pass2)
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For <p.>vs N_, comparison with and without the fit

Data (LHC15f pass2)
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T pc

following steps as in MC.
Data (LHC15f pass2) corrected with Pythia Per2011 (LHC15g3c3)

Data LHC15f pass2 corrected with Pythia Per2011
p;>0.15GeV/c,m<0.8
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e ri
LTt | ]
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¥ 90H . HC5g3c3
£ goPyhtia Perugia 2011
= __fExtrapolated
FInclusive

N,, (Inl<0.8)

(p]-:) ( Sc;rreﬂed,-] — Z {p]-) ( Srﬂneasurfﬂ'_;) P ( Sgﬁﬂsumdj)msrw
(Pr) (N 85" )=2(pr) (N, S ™)X R[N, N )
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<p;> vs N comparison Data(LHC15f pass2) vs MC

Jetty iIntermediate

Isotropic

T v T 1 T T T T
= pp (s=13 TeV
—&— ALICE data 50%-60% (So perc.)
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Pythia Monash 50%-60% (So perc.)

- . o E

-
-
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—=&— ALICE data 0%-10% (So perc.)

— T T T T T T T T

R
pp Vs=13 TeV

-
-
..'
-

—e— ALICE data 90%-100% (So perc.)
Pythia Perugia 2011 90%-100% (So perc.)
Pythia Monash 90%-100% (So perc.)

¢) [Inl<0.8, p.>0.16 GeV/c]
o
(0]
IIIIIIIIIIIIII|IIII|IIII|IIII

pppadpnandinil III&III:IIIIIIIIIIIIII|IIII|IIII|IIII

0.5 f— Pythia Perugia 2011 0%-10% (So per .

~ A = _Pythia Monash 0%-10% (So perc.) = | | | | | =
R e :
B A S —————. = E
S osE | 3 3
~~ o i JE ™, - ]
QA | S ———— S 5 5
D T S -.___,,______.;;.;_'_':T ............................. e 3 3
= o, JF e - 3 =
@) 0.9 :_"""::ﬁ"“'ér"""'""""""":ﬂ""‘:i:'-'-'.; ................................................ 1E --..._“_“' ................... —— - -
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8 0o i |; |; T
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Ny, (p,>0, Ii<0.8) Ny, (p,>0, Ii<0.8)

Isotropic samples are well described by Monash,
But for jetty events seems to over-estimate.
Retunning MC?, something its not considered? Héctor Bello Martinez

Ny, (p,>0, Inl<0.8)
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New: feed down correction
and particle composition

Heéctor Bello Martinez
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mamento fransverso (GeVic)
=)

transverse momentum {GeW/ic)

DCA xy distributions, this was done with Data LHC15fpass2 & MC Pythia
Per2011.  Also for each multiplicity and So bins.

All data Primaries MC
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. DCA f|t and factor of number of primaries

counts

dcaxy distribution

T I T T T ¥ I T T T L
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C e ]
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DC AData =a-D CAXYsec matl + /8 D CAXYsec —decays T D CAXYprlm
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Particle composition

& [Effici igney p-p {s=13 TeV, inclusive 8
« Efficiency by particle composition ¢ ' :
m A
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0.6 T T e
i RestMC RestMC - w *i* T : :;g:?f ;<Nuh:.1'0_
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2.i(dN/dpr )* + (dN /dpr )7 [* e . For a0 0ot 0

B =k A For 36.0<Mult<37.0. 7
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. B o % For 48.0<Mult<49.0 |

* Using spectra MC for 7Tev (left) and | = N VAN RN e e

n AAVHAN flAatal 0 010

data extrapolation at 7TeV(right) (composition not depends on Energy)
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Particle composition

9 1—Efficigmy p-p Vs=13 TeV, inclusive 8
« Efficiency by particle composition ¢ i
0.8 4
° I
0.6 T e R
) ) RestM C RestM C - o *i* W Fo:?f::‘l;ult-}'o‘
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« Extrapolated spectra (left) A== TV A et
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Conclusions

<p,>vs N_ in spherocity percentile bins is measured and fully
corrected

Closure test within 7% for inclusive and jetty events, 4% for isot.

For the corrected <p.> vs N_, deviations from the model (MC)
were observed.

Ongoing

Apply feed-down correction, using particle composition we spect
a very small modification

Systematic calculation

Heéctor Bello Martinez 34



Backup
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e Efficiency & secondaries EPOS-LHC( LHC16d3)

}\ 1 L] T T T T |||| T L) m0_4_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_

e [ 2015TrackCuts open DCA 1 2 .
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- o 1 9 0.3 =
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__ o0 -f'::::' ' __ .25 :_ o MB _:

0.6 I E-E- T4 gk ) © C 3
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0.4 S Nirk 2 0.15F 3
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Eff. In Agreement w1|th (See baclﬁjgg‘_;ewg)o p_ (GeV/o)
Sergio’s result ! T
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 36
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https://aliceinfo.cern.ch/Notes/node/564
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e Efficiency & secondaries EPOS-LHC( LHC16d3)
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Efficiency

e Efficiency & secondaries EPOS-LHC( LHC16d3)
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« N response matrix to correct by Multiplicity
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« N response matrix to correct by Multiplicity

Not extrapolated
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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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09 1
S0, (letal<0.8)

0, vs Sope_for 70.0cMult140.0

In
] I n

’lfl

|
[
E Il

0 0 02 03 04 05 06 07 08 09
S0, (letal<0.8)
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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

Sopcrn for 30.0<Mult40.0

Sopcrn for 70.0<Mult140.0

I —
IIII|IIII|IIII|IIII|IIII|III|IIII|IIII|IIII|IIII lIII|IIII|IIII|IIII|m IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 01 02 03 \0.4 05 06 07 08 09 1 0 01 B2—03 04 05 08 07 08 09 0 0f 02 03 04 05 06 07 08 09 f
Sope_(letal<0.8 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

USing EPOS-LHC (:pT}(Sc;rrEfEEd;):Z <pT>(Srﬂneu5urfd_i)P[Szmmmd j

10

reconstructed P(S,)

10—4IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.]IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

107"

fat 8"
El rri I LI I LI I 1 |0|II€|: |S|| I |(|t;-;JE| LI |.1 6 I ill |l|{|(J| IIBI)] LI IE LI I rrri I rrri I 1 |g||0|.|: |é| LI Etlru;]l I 1‘6[‘[}‘ (i I Ill{'l0 IIBII)I IE
C < . - < . -
- ﬂ{@pcc(rec} 10 M . =0 < S™(rec) < 10 L .

10< &

*
O
-
y.
®
—
=
(@)
S
(@)
ro8ol

m (~£ \ :.. =
] “‘\ . ]

1 IIIIIIII
] IIIIIIII
Jt!
>
'..P !
.
5 >
u
"
1 IIIIIIII

O 10 20 30 40 50 60 70 80 90 10 10 20 30 40 50 60 70 80 90 100
N, (nl<0.8) N, (nl<0.8)

Heéctor Bello Martinez 44



For So UNFOLD Probability of rec So ys Nch_measured for true So percentiles
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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
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ol 1 T
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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/

Heéctor Bello Martinez

46


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

Strategy in MC and d ta

Get spectra in So Make corrections to spectra:
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Back Up

Heéctor Bello Martinez

48



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48

