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Outline

Spherocity Analysis with VOM (ESD LHC15f,ESD MCs
Monash & Perugia2011)

» -Mean pr comparison VOM/REF

e -Mean S. comparison VOM/REF

* -Yields comparison VOM/REF

* -P(So) comparison VOM/REF

* -Multiplicity greater,equal and less than <Nch>.
» -Spherocity separation jetty, intermediate and isotropic
MC analysis, Jet effects Epos vs Pythia

* -Proton to Pion ratio
 -Blast Wave Analysis for samples inclusive, with and

without jets.
Conclusions
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Spherocity Analysis with VOM
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Analysis and run selection Spherocity Analysis with VOM

Software: Aliroot:v5-07-20 Aliphysics:vAN-20160204

Event shape classes: ( PWGLF/SPECTRA/Spherocity)

Analysis macros: AddTransverseEventShapeTask.C
AliAnaTransverseEventShapeTask.cxx
Ali1AnaTransversekEventShapeTask.h

LHC15f pass2: (55 mill of evts) - 54-50

LHC15g3a3 Monash Tune (52 mill of evts)

LHC1593c3 Perugia 2011 (49 mill of evts)

good runs™;

226500, 226495, 226483, 226476, 226472, 226468, 226466,
226452, 226445, 226444, 226225, 226220, 226170, 226062,
225768, 225766, 225763, 225762, 225757, 225753, 225719,
225717, 225716, 225710, 225709, 225708, 225707, 225705,
225587, 225586, 225579, 225578, 225576, 225322, 225315,
225314, 225313, 225310, 225309, 225307, 225305, 225106,
225052, 225051, 225050, 225043, 225041, 225037, 225035,
225031, 225026

(*) http://twiki.cern.ch/twiki/bin/viewauth/ALICE/PWGLF13TeVanalysis
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file://twiki.cern.ch/twiki/bin/viewauth/ALICE/PWGLF13TeVanalysis

Spherocity Analysis with VOM

Event Selection

Trigger: KINT7 (Thanks to Gyula)

Rejection of AIESDEvent::IsincompleteDAQ (aplied last time)
Vertex selection

SPD Pile-up rejection

Background rejection (aplied last time)

Multivertex Pile-up rejection (new)

low diagonal cut OFO &VOM applied (new)

https://twiki.cern.ch/twiki/bin/view/ALICE/PWGPPEvSelRun2pp

**https://twiki.cern.ch/twiki/bin/view/ALICE/AliceHMTFCodeSnippets#Physics Selection

Track selection taken for each analysis:

PhySICS Selection » So Analysis, Hybrid-track cuts for

MinNCrossedRowsTPC = 120; * primary charged particles with
» MinRatioCrossedRowsOverFindableClustersTPC=0.8;
 MaxFractionSharedTPCCluster = 0.4; | 77 1<0.3 (0.8) and 0.15<p <10 GeV/c.
» Maxchi2perTPCcl=4.;

. Max dcaz ITSTPC=2.0; . <p.> Analysis, Golden-track cuts

* SetDCAToVertex2D(kFALSE); with | 77|<0.3 (0.8) and 0.15<p_<10 GeV/c.
» SetRequireSigmaToVertex(kFALSE); T

* RequireTPCREefit(kTRUE);  Multiplicity:

* RequirelTSRefit(kTRUE); e : .

. AccC:]eptKinkDaug(hters(kleLSE); - Reference multiplicity selection with

« MaxDCAToVertexXYPtDep("0.0182+0.0350/pt*1.01"); * | 7] |<O3 (08)
« SetMaxChi2TPCConstrainedGlobal(36.); Hector Bello Marti _ _
“VOM percentil selection


https://twiki.cern.ch/twiki/bin/view/ALICE/AliceHMTFCodeSnippets#Physics_Selection

The physical problem  Spherocity Analysis with VOM
Where is <prt> high?

In principle we can reach high p_in |eta|<0.3, but also high Nch.
In VOM we have not high p_, but also not high Nch.

leta]<0.3

2.B<eta<s5.1

-3.7<eta<-1.7
I
Voo

VDA
Precise measuremﬁt Is require,
So many technicalties must be taken into account

Heéctor Bello Martinez 6



The physical problem  Spherocity Analysis with VOM
Where is <prt> high?

In principle we can reach high p_in |eta|<0.3, but also high Nch.
In VOM we have not high p_, but also not high Nch.

2.B<eta<s5.1

-3.7<eta<-1.7
|
Voo

VDA

Precise measuremfét Is require,

So many technicalties must be taken into account
And why?

|s there any physics or any process such as MPI, CR, flow, wich can explain the behaviour?
And wich observables can help to understand this? Multiplicity? Spherocity?

Heéctor Bello Martinez 7



Cuts to clean from PU&BG Spherocity Analysis with VOM

With low diagonal cut SPD & VOM Off-Online FastOR:

o 700— ftrackVsClusterslowdiag
% - E'nlries 2.565956;};{8): 107
(T:; 600:_ MEZE; 36.78 108
- RMS x 9.206
500[— - | RMSy 41.35
C 10° : c c .
4001 With MV pileup rejection:
300} . SetMinPIpContribMV=5,
soof SetMaxPIpChi2MV(5.0),
- o SetMinWDistMV(15.0), S
100} 10 SetCheckPIpFromDifferentBCMV=kFALSE
% 20 40 60 80 100 120 140 160 180
if( fNofITSClusters0+ fNoflITSClusters1> B544*fNofTracklets) return;
VOM-FastOR offline vs VOM online after low diag cut
SPD-FastOR offline vs SPD online after low diag cut
N s o o 300p
E Enfries  Z.48145Ge08 = - Entries  2.665956e+08
o Maan 71.54 S - Mean x 15.32
o] Maan y TEO o 250 — Mean y 9.79
-— RS EB.TT O - RMS x 17.23
33 PSSy TE1.4 0 - RMS y 12.27
; L 200f—
D -
[=] o -
= » 150— )
100 =
50— '
m
! B B0 100 150 200 20 300

nﬂ " -Elﬂ---

Ml B B P
100 150 200 E 00

vUM-FastOR offline

SPD-FastOR offline

onlineSPD >= -20.589 + 0.73664*offlineSPD && onlineVOM >= -100.+7.*offline\VOM
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Events in

Spherocity Analysis with VOM
VOM Multiplicity clases after cleaning

With BG rejection:

With MV pileup rejection:

With low diagonal cut
SPD & VOM Off-Online
FastOR:

w
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(]
-
L
m-g 1O o @ NI BGF@JOEL v &’%
e I
. o * Mo BG reject
5 Qe
3 _-“ H I.'...l'-l'E
= /RN -
s b N 1.03f
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S 1 . Higherdifferenceis | = |
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— : o 5 0 0
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& 8 b 1% for low p. up to 2% for
= 098 0 P, Up 0
a1y @ 0.97F- high Nch.
'4% \3:/ 1 1 1 1 1 1 1 1 1 . '-lg 0-96: : : ]
s 0.8 i 101 ] 10
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VOM multiplicity percentil

P, GeV/c (letal<0.3)
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Spherocity Analysis with VOM

ESD DATA
LHC15f pp 13 TeVs

e _LHC15f (pass?)
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<Pr>vs Nch for VOM and Ref for:| n| <0.3 & | 77| <0.8
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<Pr> vs dN/d nfor VOM and Ref for | 'r;l <O 3 & |‘F}'| <O 3
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< Sn > Vs Ntrk

Ratio (VOM mult/ Reference)

? ................... @ <dNdn..o with . MOM estimator.
letal<0.3

R A e e S A

No low Nch IS reached for leta|<0.8 ...
Ratio trend seems similar
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Invariant Yield for VOM and Ref for:| | <0.3 & |n7| <0.8
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Probability of Sofor VOM and Ref for:| 1|<0.3 & |17]<0.8
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Spherocity Analysis with VOM

ESD MC
LHC15g3a3 (Monash) and LHC15g3c3 (Perugial1)

e LHC15¢g3a3 e LHC15g3c3
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Invarlant Yleld for VOM and Ref for | 7 | <O 3
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Transverse Spherocity
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Spherocity Analysis with VOM

VOM/REF spectra ratio behaviour
Data and MC: Pythia Monash and Pythia Perugia11

e LHC15f pass?2 e LHC15g3a3 e LHC15g3c3
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Invariant Yield for VOM and Ref for:| n | <0.3

Without efficiency corrections
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For DATA comparison with VOM mult for Nch:

greater,
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For DATA comparing estimators VOM and Ref |n| <0.3
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Summary for: Spherocity Analysis with VOM

For data:

e The contribution to greater spectra for VOM seems due to the
spectra for wich Nch in VOM is greater than <dN/deta>etaj<0.3

e The contribution to greater <Pr> for VOM comes from isotropic
events (0.6<So<1) >10%

e The contribution to greater VOM-REF ratio seems due to isotropic
events (0.6<So<1) as seen in the <Pr>

(under check REF events normalization)

For MC:

* High ratio at low Nch for Monash.
 VOM-REF Ratio for <So> trend seems similar also as in data.
» Spectra VOM/REF ratio has not multiplicity dependence for
Monash at extreme multiplicites
To be done:
* Get VOM-REF ratio for Perugia11
e Check in data normalization for REF in So bins.
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MC analysis, Jet effects Epos vs Pythia

Heéctor Bello Martinez
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Introduccion MC analysis, Jet effects Epos vs Pythia

Los sistemas pequenos como los formados en colisiones pp y pPb
han atraido la atencion de la comunidad de iones pesados porque:

» Evidencias de tipo s-QGP han sido encontradas (flujo y
correlaciones azimutales de largo alcance) en eventos de alta

multiplicidad,

* El origen de estos efectos permanece bajo discusion.

 Mas estudios diferentes son necesarios. ==
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Introduccion S orsf . :
= - e ]
Blast-Wave, inspirado en hidrodinamica s °° “‘ > AT E
R 014 —
. n Q .
LE o frdnnl_fu[pl S]I’]hﬂ)Kl My EDSh,O) 0.12F °  oom Qo E
prdp: % I, I, 015 " e Loy
; 0.08 :_ —e— ALICE, p.-P.b,.V%=5.02 TeV. _:
p-san - (] ooof- o aetrimiu i @)
R 0.04 Z_ —=— PYTHIA8,(s=7TeV (wlith Color Reconnection? _I
Describe el espectro de pr para Y - AT R
partlrculas |dent|f|CadaS en 2 025 03 0.35 04 045 0.5 0.55 0.6 06<5’BO>7
e Datos p-Pb y Pb-Pb ALICE, PLB 728 (2014) 25-38
" ALICE {s, =276TeV | N RS 1'2—"""""""";"""" """ o N
T «0-5% Pb-Pb T 5-10% | 10-20% Q - — Krakdw, 0-5% ()
08l Fepp 1 1 1 1= — HKM, 0-5%
. n 1 ] - — Fries et al, 0-5%
, y 1 | 0.8
_J' — UI‘I‘:'==‘=“ —+——————— _ 06
- 1 60-80% i
1 | 0.4 B %0'5% ]
is ' ‘ - - &+ 20-30% ]
0.2 —
T | - ; +-70-80% i
T T ] 0 L Lovoaliigg Lovualiigg Loy
O24681012141618Oééllé8|1I01|21|4161802|élléé1|012141618 0 05 1 15 2 2.5 3 3.5 4 45 5
p_(GeV/c) p. (GeVic)
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ALICE, arXiv:1506.07287

ALICE, PRC 88 (2013) 044910
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Introduccion S orp . :
et - KN ]

Blast-Wave, inspirado en hidrodinamica £ *"*: @) g <. * :
; = onaf ‘ N * 3

1 dN p.sinhp m.cosh p : ? :
——IfrdnnTIu K 012 B ‘Aﬁ.h E
prdp: % I, I, 0.1F L -Q‘E@ =

; 0.08 :_ —e— ALICE, p.-P.b,.V%=5.02 Tef/. — _:

p=tani - tanh () ,es) wosb - e @)

R 004:_ —m— PYTHIAS8, \s = 7 TeV (with Color Reconnection) E

Describe el espectro de pr para 00%:...75.?. AT R
particulas identificadas en: SR

b ALICE, PLB 728 (2014) 25-38

 Distribuciones generadas con Pythia
(no asume evolucion hidrodinamica)

e Se ha discutido como la reconexion por color produce

patrones de tipo flujo radial debido a cuerdas con “boost”.
Antonio. Ortiz, G. Paic, E. Cuautle, P. Christiansen and |. Maldonado. PRL 111

Hector Bello 29



Introduccion

Reconexion por Color (PYTHIA8)

ler sistema
partonico 4
.'*..
L "..-.r R .. -
" lr-,x-. -
= .., - —
v

F

Modelo de Hadronizacion.

Modelo de fragmentacion de

Figure taken from: G. Gustafson, Acta Phys. Polon. B40, 1981 (2009)

+20° sistema |
parténico CR es activado

- s e e

i ", 1 P
::'.*f__ - :'..'j .
.¥ -".-_.'.--. . '.._.-"
" 2 ﬁxlr__ r
(k) (]

q

Reglas de QCD nos T ]
: . k ijk

dicen que reconexiones ¢ ¢'q €’" —* 14 <
se permiten (tensor de g
color epsilon)

After colour reconnection

. ;o q
La longitud minima de -
la cqerda nos dice la = -
configuracion . ;
4 q
Hector Bello

From: Jesper Roy Christiansen MPI@LHC 2014
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Introduccion

Reconexion por Color (PYTHIA8)

- Figure taken from: G. Gustafson, Acta Phys. Polon. B40, 1981 (2009)
\

ler sistema
parténico

+2° sistema
partonico

Este fue el enfoque en: PRL 111

(2013) 042001

* Cuanto mas NMPI mayor es el
efecto tipo flujo.

Hector Bello

Debido al gran numero de
MPI, un jet de alto pT en el
evento es esperado
(con alta probabilidad):

* ; Podemos cuantificar los

efectos de jets a alto pT?
31



Introduccion
Reconexion por Color (PYTHIA8)

* Figure taken from: G. Gustafson, Acta Phys. Polon. B40, 1981 (2009)
Effects of CR on hadron f hvor observables, C. Bierlich and J. R.
Christiansen, PRD 92 (2015) 9, 094010

. " KoY
ler sistema 2 S|s_tema Cua - d‘{Fé es activado
parténico partonico A\ \,\/
El - ~\
£ e —
._,F' — - | - \ o
-I—-'.".."f .o :-:'-*';'.-:'.. ) ."x+'_-" . o O .
L] - ) . - .\_lk-. __.".. ] w - o
L = 5 =] &
. . ", -
"..-" ] "
| )
En el modelo de CR usado en el tune !

Monash2013 un sistema MPI con una escala de
pT de interaccién dura (normalmente 2 —-32)
Puede juntarse con uno de escala mas dura
con una probabilidad que es:

2
(RRxpT0) Rango de Reconexion (RR): 0-10
Tune Monash 2013: RRxpTo0: 3

P(pT)= 2 2
(RRxpT0) + p;

http://home.thep.lu.se/~torbjorn/pythia82html/Welcome.html
Hector Bello
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Introduccion
Reconexion por Color (PYTHIA8)

* Figure taken from: G. Gustafson, Acta Phys. Polon. B40, 1981 (2009)
Effects of CR on hadron f hvor observables, C. Bierlich and J. R.
Christiansen, PRD 92 (2015) 9, 094010

Estudiaremos las propiedades de los
eventos pp generados con Pythia
como funcion de:

multlpI|C|dad (z = dN/dn/<dN/dﬂ>) . N g

En el modelo de CR usado iy & Su contenido de jetS

Monash2013 un sistema MPI con una escala de
pT de interaccion dura (normalmente 2 —32)
Puede juntarse con uno de escala mas dura
con una probabilidad que es:

2
(RRxpT0) Rango de Reconexion (RR): 0-10

P(pr)= Tune Monash 2013: RRxpTo: 3

(RRxpT0) 4 j2
http://home.thep.lu.se/~torbjorn/pythia82html/Welcome.html
Hector Bello
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Introduccion

nucleon ¢, "1,;9: ﬂr:&“ nonlinear

@ gffects

quasi longitudinal
color electric field

. ] y 4 ] J:s"a"‘i's’“a"a’h’ TS
Hidrodinamica (EPOS 3 N
D,:h’“h‘“h‘“n’“h“‘ﬁ LR
lowx ‘o K EEEEELEEE
Modelo con: partons ;’ﬁ‘ﬁ'ﬁiffx‘:r'rs-a-'r
Energia conservada en dispersién multiple Prrrrrrrrrreey
Parton, escaleras parténicas (Gribov—Regge Theory) TG T ey
O nucleon “jj o production
ff-shell, remanentes
Saturacion _ .
Si———;
Separacion “Core-corona” o =3 /‘Z / H]%TTI
G -3
. cut P * uncutP° _L
Core->alta densidad de cuerdas ’° e S
Corona->baja densidad de cuerdas b_< N
« ” . . s . Vo v ol U A ~ ~ g
Con “Core”=Hidrodinamica 9, T"" =3, T + I, T+ I, T™ =0. O exclusive

No “Core’=solo modelo de cuerda. K. Werner et al., PRC89 (2014) 6, 064903

energy density [Ge‘u".-'fmﬂj {115= 0.0,t=4.6fm/c) C1
8 . . .
: 2.5 Tubos de flujo de color, para intercambio de
“k doble Pomeron ¢ = =
ar- 2 ‘e— a—
£ q Uz
2|
E F 1.5 .
E ﬂ_-— E] g3
-2} - & g4 i
-4 _
e P
Bt .. 1 P IR T I B PR P [ [ .
e e a = i 4 B Hector Bello 34

x [fm1]

K. Werner et al., PRC 82 (2010) 044904 K.Werner et al, PRC 92 (2015) 034906



Introduccion &
. . ’ . nucleon y J-”f:\ nonlinear uasi longitudinal
Hidrodinamica (EPOS 3) TR ok

D,"x‘a"a"n‘ IR E R R EEEL

Modelo con: IOW X o g s w66

Energia conservada en dispersién multiple parions. g ¥
Parton, escaleras parténicas (Gribov—Regge Theory) n;gn;m revereelll o
Off-shell, remanentes mucleon & 3 via par

production

Estudiaremos las propiedades de los "PRC89 (2014) 6, 064903
eventos pp generados con EPOS i/
_como funcion de:

J:{E' IR EEEEE R R E R L

muItipI|C|dad (z = dN/dn/<d N/dﬂ>) R

No “Core”=solo modelo de ¢

energy density [Ge‘u".-'fm 1 {115= 00,t=46
°F Tubos de flujo de color, para intercambio de
: doble Pomeron ¢ = =
4 > a— —
4 4z
2
E 1.5 .
= o g 5]
2f _B 5 g4 ;
=
lo.s Y a G4
-6 ' 4 - dq
‘ P
B .. | il [ IS i WA PR P [ [ .
s s A = N Hector Bello 35

K. Werner et al., PRC 82 (2010) 044904 K.Werner et al, PRC 92 (2015) 034906



Herramientas

Generador Pythia 8.212

« Monash 2013, P. Skands, EPJC74 (2014) 8, 3024
e 900M events

Generador EPOS 3.117 K. Werner et al., PRC89 (2014) 6, 064903
« 1000M events ' K. Werner et al., PRC 82 (2010) 044904

H.J. Drescher et al., PR 350 (2001) 93-289

Jet Finder: FastJet 3.1.3, M. Cacciari et al., EPJC72(2012)1896
o Algoritmo Anti-kT

. R=0.4

e pTmin =5 GeV

Particulas estables y primarias (bajo la definicion de Pythia) son
consideradas para la reconstruccion de jets

Hector Bello 36



p/mtvs. pt (baja multiplicidad)

con Reconexion por Color

"-"{]5_ 2 S R I""‘{] . S S SRR S ' LI I
= | <1,0¢z <1 , , 15 hHI<1,0<3t<1 o
i 04) .-'--wiuiets.(,ciﬁj.ﬁ.ﬁlev,ilnl<1)i 1% 04f I_:_wjgjgth_(,ffl;_}__S_G,leV,;|n|<1‘g ]
= | i:-?.s.%;-l@.@%‘!_! I N R R 4 o | |
~ t «10¢p- <15GeV |  {ogat c 10¢p; <15GeV P b
i 15<pﬁt<EDGe‘u’ v _EL T 15<pﬁ<EDGeV v
Q. - et | & [ .
& e 28 Gl Sl LR (G
Y - A af e
GO Pyhia8212Mot3pp s =7 TeV 5 oL, Pytia8212 Mot pp {5=7TeV (o CR)
10" 1 10° 1

p. (Gevig p. (Bevic)

* Efectos de reconexion por color se observan para pTijet < 10 GeV.

 La posicion del pico es desplazada a alto pT cuando incrementa
pTjet. El desplazamiento es acompanado por un incrementoen 3,

< pB.EnelBlast-Wave). |, grocedding: Héctor Bello et al, arXiv:1603.05213


http://arxiv.org/abs/1603.05213

p/mt vs. pT (alta multiplicidad)

con Reconexion por Color

o i — W=
=L ML5czeE il m’e‘|<1,5<zﬁt<6 : ;
wos o MORRWSOVIN) |y o) I_:_wiuje,t?s_(,pi’r_éﬁ{!@;\!,§|n|<1‘ |
EHS; L:__?_UE::EEF ?%gggﬁl E{JS L:"?_GEEEJ; 2%5@'*?} | l
e L e 15¢p* 206V bl '15<P.EI<29'35V Y ‘ |
& L a2 T3<-25Ga‘d ____E},_ﬂ_j;_____-_ztl_r:_i_izﬁﬁev_

gt~ TR e W
107 1

e Bitiag212 Wotspp 67TV
10 1

p. {Ee‘u‘fc} P, {&]ewq

* Mayor realce con respecto al caso sin CR

Con CR, los efectos de jets (posicion del pico) son pequefios que
en el caso de baja Nch (Dominados por eventos subyacentes). 38

In procedding: Hector Bello et al, arXiv:1603.05213


http://arxiv.org/abs/1603.05213

Estudio de |la produccion de hadrones
Inclusivos de sabores ligeros

Resultados del analisis de Blast-\WWave son presentados, para
esto un fit simultaneo de la funcion BW al espectro de pT es

desarrollado para extraer < .>. Los rangos de los ajustes son:

n K Ksp ¢ AN BB

0510 03-1.5 0.3-1.5 0.8-2.0 0.8-2.0 1.0-2.1 1.2-2.6 1.3-2.8

pr ranges (GeV/c)

(mismo rango de pt que en: G. Paic, E. Cuautle and Antonio. Ortiz.
NPA 941 (2015) 78-86, donde el espectro de p1 en eventos de alta
multiplicidad fueron descritos por el modelo BW en 10%)

Hector Bello 39



AnaI|S|s pT VS Nch |PYTHIA 8

e
o op IS = 7 TeV, |].r|-:1 r op ) \8m7 TV, |].r|-:1
-:._._1 ¢ nten (100000x) O T ¢ "+ (100U00x)
= 2.55 « K'+K (50000 o o K+ K (50.00%)
O oo . K3 (25.00x) : Kz (25.00%)
o - |:|+|:l[1-mli:l | & P+ pii.00K) | & P+ pii.00m)
~0 * (0.50%) . s+ @ (0.50%) . s 1(0.50%)
%1-&’ gn‘:jmﬂt} o A+ 0.10x) - A+ 10,10
el » E+2_(0.05%) o E+Z_(0.05K) T'sl 06K
=
ha _iéll;ﬁwmmhhaa S oy i PRl - A
o 10 st-Wiave (g ) o ay Blast-Wave (global) " = Dlast-Yvave (global)
-\-\-\-""‘-\-._.__ 4 = )
g :

- Pyihia 8212 (Mo2013) i Pythia 8.212 (Mo2013) ' Pythia 8212 (Mo2013)

1.2
E L h : ase == i
“1 —l’tﬂ..ﬁ;.‘. | "_’".“'*-E'+. | WI‘“’Lﬂ+
osl (B, =030 T =004 GaV, n=3.45 = (B, )=043. T _ =013 Ga¥, n=2.24 L (B, =047, T_ =012 GaV, nwl B
a 0.5 i 15 2 25 3 B, EEEHVFE? i 0.5 1 15 ] 25 E] p. i&ﬂ'ﬂﬂ? [ 0.5 1 15 ] 25 a p, EEE-B'IH-::'?
<Nch>|n |<1 <Nch>|n |<1 <Nch>|n |<1
16.73 38.52 60.08
Hector Bello 40

In procedding: Hector Bello et al, arXiv:1603.05213


http://arxiv.org/abs/1603.05213

~Sin Jets

i ¥
o, o 15 = T TeV, I].-I-:'I 1. pp-‘.:-?Tu‘l.l' I].'I-:1
S ¢ n"+n’ (10000x) | ¢ &+ n (100.00x)
[ I W I'E + K {50.00x) =y = L] H: + K (50.00x)
O i Ve K2 (25.00x) K3 (25.00x)
e & p+p(1.00x) I s p+p(1.00x) i & p+ p(1.00)
510" M gqu.ﬁu-:i. . & §10.50%) . ¢ 0 (0.50x)
= ArA JO.10) -H. A+A §0.10%) 1 E A+ 10,10)
S # EZ+= [0.03x) ! o Z4+Z (0.05x) « Z% 05X
o gl;:: vﬂﬂﬂmp - \"*n E'l;‘“vﬂ‘”‘f’mp : !-—::\.._:**m Blasth ]'mf]mm;
=il el ' = 44, — Blast-Wave (g = .y 4y, — Blast-vvava (g
h‘ -\-‘\‘\\_\_“ "h -i.__‘_ “.‘".‘-.L. _4
oy ", . W iy Yo ey

. Y

;:r Pythia 8.212 (Mo2013) T Pyihia 8212 (Mo2013) Pythia 8212 (Me2013)
12
1 EH:: nty {70
i "-l"'n e --n.ﬂ“ . -—uu."q‘hu»..
osf (B ) =028, 7 =014 GaV, r=3.68 = {B,)=037,T_ =014 Ge¥, =262 (B, ) =037, T_ =014 GoV, nu2.54
a 0.5 1 15 2 2.5 3 b, EGE'EVFE:T i 0.5 1 15 2 25 3 " EEE'EVFE] ™™ -3 e E] P, E&B'ﬂﬁ'c‘i
<Nch>|n |<1 <Nch>|n |<1 <Nch>|n| |<1
16.23 38.02 59.58
La calidad del ajuste es ligeramente mala & se alcanza un menor <f.>
Hector Bello 41

In procedding: Hector Bello et al, arXiv:1603.05213


http://arxiv.org/abs/1603.05213

Sln Jets

P;Gm' pp 8= 7 TeV, I].-I-:1 :‘ |' pp 1= 7 TeV, I].-I-:1
= 190 # o+ (100000x) r # 7+ (100.00x)
o . L. , ] . HZ + K (50.000)
S« | A alta multiplicidad, BW aun describe el espectro s . 4
-~ 10"} . ¢ §(0.50%) '
ﬁ%_ en un 10%, sin embargo: ' Aanotog
S| * Menor <g_> es obtenido que en el caso sin e B e
L alguna seleccion en dureza e 1
<.+ No se observa una fuerte dependencia en la ot
%TF 1 multiplicidad como en el caso inclusivo. s
ok« | * Comportamiento opuesto al esperado en jots (67 > 5 Go, hjt) » 2
_wp.| hidrodinamica. |
= AL pythia 8212 (Mo2013) | Pyihia 8.212 (Mo2013) i! Pyihia 8212 (Mo2013) |
z ' gpstt? ntepe | gattess !
n;i w-.,..; " | l‘*ﬁin\*.‘ 2 | E —.*""'4--&&‘. |
':'EE ;ﬂ.lj-—I:.E‘J_ FH__—D'AGi'u'.ﬂ—EE-E- i ;ﬂ.lj-—ﬂﬂ?_ ?'H__—IJ'.dGi'-'.n—E'E:E' i ; | I:-—I:E?_ ?'H__—El':d-Gn'u'.ﬂ—E'E-l i
1] 0.5 ] 15 2 25 3 ” 131'2'15'1.!’-'-:']{ i 0.5 ] 15 ] 25 E] ” féa'l.ﬁ'-:']{ a o ?ég'lﬂaj:
<Nch>[n <1 <Nch>|n |<1 <Nch>|r [<1
16.23 38.02 59.58
La calidad del ajuste es ligeramente mala & se alcanza un menor <f.>
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In procedding: Hector Bello et al, arXiv:1603.05213
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15 <pTJet< - 20 GeV ENTTEN

o ;
T gl PP 8= 7 TeV, I].-I-:'I ¥ a:-'.rTmr I].-I-:1
:_:...,1 ¢+ (100.00x) " 1- n” o (100.00x)
Q! " H + K (50.00x) E " H+I“El[fﬂ!]{m
] Kz (25.00) Kz (25.00%)
— . D% p(1000 i » p+p(1.00x) " s pe+p(1.00x)
~p0r + % (0.50x) I + 4 (0.50x) - + & (0.50x)
Sw A+A [0.10x) E \‘ A+A 0.10%) : A+A 10.10%)
2 s Z+Z (0.05x) - » Z+Z (0.05x) « Es 05K)
o W Q'+ (0.01x) . . Q'+ (0.01x) " oy 0+ L0
Q10 — Blast-Wave (global) | == - ol Blast-Wave (global) *ﬂ-..—,laliasn v {global)
& ‘ ~ - '
4l
Emf
"l-..“]-:l
=10 .
-G‘ﬂ-.. '-i-ll-jl.‘.. S =
1“:'1 :{dH”":I}dE,ﬁdp:"{EDGw " Fﬂﬁ'{s:::::}-:i,m:p:{mﬂﬂnw - I'Eq{gﬁ"‘::l}-:ﬂ 152 p7' <20 GeV 1
1Q C _. § |
e TN e e L % FRPTY PR PP PP P - [ T FEETY PEETL PPETE FTETE P 1
= 14 Pythia 8.212 (Me2013) Pythia 8212 (Me2013) T Pyihia 8212 (Mo2013)
1.2
E . T
1 w:_* ""'"F"""”‘;:E”* ﬂmn.{h-,.
o8
0s -;Eljnﬂ.ﬂ?.?v-:DIE‘G-n'i.n—E‘.!? -;E.I:lrcﬂ.d-ﬂ-,?v-:DIE‘Gn'l'.nvl.D? {Ell:lnﬂ.!i-l. F‘__-:DIE‘GI'l'.nvl.?".'i-
1] 0.5 1 15 2 25 a 5 4 1 0.5 1 15 2 25 a 1] a1l 0.5 ] 15 2 25 a E.E 4
P, EG'EVFE] P, EG-B'IH::'] p_ (GeVic)
<Nch>|n <1 <Nch>|n |<1 <Nch>|n |<1
18.22 39.18 60.47

La calidad del ajuste es mejor & se alcanza un mayor <g >

Hector Bello

In procedding: Hector Bello et al,

43
arXiv:1603.05213


http://arxiv.org/abs/1603.05213

15 < pTJet < 20 CI\VAPYTHIA 8

S wom el 1 AL I
Cuando un Jet con alto pT es requerido: 1
* El modelo BW describe el espectro incluso %

para eventos de baja multiplicidad. En el caso | ;
inclusivo (c/s seleccidn en dureza), eventos  |=+=+=

de baja multiplicidad son muy suaves -> BW [
no puede ajustar el espectro

_ -I

|* <B.> es independiente de la multiplicidad 1

| cuando pTjet y la multiplicidad son fijos | |
[t | gttt | ol |
i ;ﬂ.l:--[:.d?_ ?’w_-lll'-E'G-n'l'.n-:'"'." i ;ﬂ.lj--[HE_ ?'h._-lll'-?Gn'n'.n-!ﬂ'? I ;ﬂ.lj-—ll.El_FH__—D'-!E'Gn'l',.'I—!.?E- I
L * b, 1Gaw-:f S S ® Qewig ' ™ T P E 3, evid)

<Nch>|n|<1 <Nch>|n |<1 <Nch>|n |<1
18.22 38.02 59.58
La calidad del ajuste es mejor & se alcanza un mayor <g >
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In procedding: Hector Bello et al, arXiv:1603.05213
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(GeVic)*®

o

2 aAaxeq

2xp, dydp

—

o K*4+ K (50.000)
* p+p(1.00x)
— Blast-Wave (global)

pp 8= 7 TeV, i1
¢ x4 x (100.00x)

o K"+ K (50.00x)

# s (100U00u)
o K" K (50.00x)
* p+p(1.00x)

\ * p+p(1000
\1— Blast-Wave (giobal)
I :
’ -

Ty

E
E__u'r‘ F
= 2 i
" 5
B v
[ r r
1t|': F3 : :4,“@@?;5&9{&:1} _EE:{Eﬁ""::}:E,wmm{p:'}ﬁﬂnmhfﬂ}
1" ¥ r o
_ ot i- !
= 14F  EPOS VAT Hydro WL pp 18 = T TeV 1 T EPOSVIIT Hydro il pp 18 = T TaV 1 T EPOSRI17 Hytro L, pp 18 = 7 TeV r
E 125 =] E ] E =
15. =iie =::'I'-l-..... E '-Ii ﬂ:""l# E E — I: I=':“"‘“"ll-
aaf - :
osf (B, )=037,T_ =0.12GeV, n=2 74, ;ind =3883.80 (B, ) =040, T_ =012 GoV, nwl 57, 150413 o = (B ) =053, T =012 GV, n=1.35, xiindi=239.10
ﬂ- 0.5 1 15 -4 25 3 E.!- & I- [ S 1 15 z 25 a 5 F I- {1 ] 15 -4 25 a 5 L
p, (Gavic) p, iGevic) B, iGavirc)
<Nch>|n |<1 <Nch>|n |<1 <Nch>|n| |<1
15.27 35.12 56.06
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B (GeVic)*®
s3isiaas

2xp, dydp

—

N fdn

i:{demq}:E.w.fﬂm{p’: = 5 GeV, nj<l)

o K*4+ K (50.000)
* p+p(1.00x)
— Blast-Wave (global)

pp =7 TaV, i1
¢ =+ x (100.00x)
o K+ K (50.00x)
* p+p(1.00x)

¢ x% o x (100.00x)
¢ K"+ K (50.00x)

.'- T .I I. T
1 k
> ;. -
"
\ * p+p(1.00m)
\ — Blast-Wave (global)
. :

.
'“'-_..-_:"::-q_ ey
--"_\_._w.-\.\#

dw,
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15 <pTlTJdet <20 GeV [Epos 3
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La calidad del ajuste es mejor & se alcanza un mayor <f;>
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PYTHIA 8 i EPOS 3
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(f)
Cualitativamente similar al obtenicsgT )Efectos de jets menores. ﬁT

usando la variable de esferocidad Fuerte dependencia en multiplicidad
Antonio Ortiz, E. Cuautle and G. Paic Hector Bello 48
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Conclusiones

» El efecto de CR, incrementa las razones proton-pion (una evidencia
relacionada con el flujo) en especial a alta multiplicidad.

« De ambos Monte Carlos:
Se obtiene menor <fr> para el caso sin jets, que en el caso inclusivo.
Se obtiene el mayor <f3r> para el caso con jets.

« Usando Pythia8 para eventos con y sin jets, no se muestra una fuerte
dependencia en la multiplicidad como para el caso con EPOS3.

« Para EPOS3 no hay una separacion clara en eventos con y sin jets
como para Pythia8 en la correlacion Tkin vs <f3t>.
Parece que la evolucion hidrodinamica trata por igual a jets
gue a eventos sin estos, por el contrario; CR quien produce un efecto tipo
flujo, marca una differencia en eventos con jets.

Thank you!
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Back Up

Héctor Bello Martinez

50



Useful tools

e Used libraries
$ALICE PHYSICS/OADB/COMMON/MULTIPLICITY/AliMultSelectionTask.cxx
$ALICE _PHYSICS/OADB/COMMON/MULTIPLICITY/macros/AddTaskMultSelection.C

e Snippets
AliMultSelection *MultSelection = (AliMultSelection*) 1VEvent->FindListObject("MultSelection");
Float _t 1MultiplicityPercentile = MultSelection->GetMultiplicityPercentile("VOM");

A11PPVsMultUtils class from AliPhysics>=vAN-20151019-1 obsolete

e More:
https://twiki.cern.ch/twiki/bin/viewauth/ALICE/AliceHMTFEstimators

efFOr up I tion codes in HMTF
https://t |k| cern C /tW|k|/b /wew/ALICE/AIlceHMTFPastFutureProtectlon

AliVVZERO* vzero = flnputEvent->GetVZEROData();

fMTotVOA = vzero->GetMTotVOA(); fMTotVOC = vzero->GetMTotVOC();
fTriggerChargeA = vzero->GetTriggerChargeA();

fTriggerChargeC = vzero->GetTriggerChargeC();

onlineVOM = fTriggerChargeA+fTriggerChargeC;
offlineVOM = fMTotVOA+fMTotVOC;

e Thanks David for help on AliMultSelection task info.

e Vytautas for provide the binning
e Yihye Song, and Michele Floris for provide the info on
the low diagonal cuts on SPD and VOM online-offline
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Some usefull plots for VOM Analysis

Neh (Inl < 0.3)

Multiplicity Correlation (VOM and Inl < 0.3)

With All PU rejection cuts
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1)

Degnsity (Integral

_Ewvent

Multiplicity density for VOM Ref for:|n | <0.3

Without efficiency corrections

pp =13 TeVs VOM percentil bins:

«  VOM0.00-0.10 Mean=17.980339
VOM 0.10-1.00 Mean=14.664839
VOM 1.00-5.00 Mean=11.698773
VOM 5.00-10.00 Mean=9.628623
VOM 10.00-15.00 Mean=8.322948
VOM 15.00-20.00 Mean=7.375273
VOM 20.00-30.00 Mean=6.287673
VOM 30.00-40.00 Mean=5.151786
VOM 40.00-50.00 Mean=4.253617

« VOM 50.00-70.00 Mean=3.232601
«  VOM70.00-100.00 Mean=2.114809

A LR L
10 20 30 40 50 60 70 80 90 100
(measured) Reference Multiplicity (Inl<0.3)

e LHC15f pass2

pp 18=13 TeVs VOM percentil bing:

«  VOM 0.00-0.10 Mean=16.477646

«  VOM0.10-1.00 Mean=14.538747
VOM 1.00-5.00 Mean=12.362284
VOM 5.00-10.00 Mean=10.607263
VOM 10.00-15.00 Mean=9.326641
VOM 15.00-20.00 Mean=8.306147
VOM 20.00-30.00 Mean=7.079554
VOM 30.00-40.00 Mean=5.750039
VOM 40.00-50.00 Mean=4.695576
VOM 50.00-70.00 Mean=3.439423
VOM 70.00-100.00 Mean=2.167252

4] I|IIII|IIII|IIII|IIII|IIII

0 10 20 30' 40 50 60 70 80 90
(measured) Reference Multiplicity (Inl<0.3)

e  LHC15g3a3
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100 0

pp 13 TeVs Perugia2011 percentil bins

«  VOM 0.00-0.10 Mean=15.242124
« VOM 0.10-1.00 Mean=14.108095
VOM 1.00-5.00 Mean=12.164336
VOM 5.00-10.00 Mean=10.631543
VOM 10.00-15.00 Mean=9.497431
VOM 15.00-20.00 Mean=8.575985
VOM 20.00-30.00 Mean=7.420843
VOM 30.00-40.00 Mean=6.114927
VOM 40.00-50.00 Mean=5.020399
VOM 50.00-70.00 Mean=3.707779
VOM 70.00-100.00 Mean=2.150225

ol du
10 20 30 40 50 60 70 80 90 100

(measured) Reference Multiplicity (Inl<0.3)

e LHC15g3c3
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Some test ask for Antonio Monash Tune ESD <PT>
e With All PU rejections e ~
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Comparing for VOM percentils and Nen for its <dN/deta>

10° " With BG rejection
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Comparing estimators VOM apﬂd Ref | etal <0.3
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Correlation pt vs <dN/deta> |etaj<0.3
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In order to etp’/distributions for:

NC’] in V > <dN/deta>|eta|<0.3=7
NC’] in VOM <dN/deta>|eta|<0.3=7
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Correla
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Nev=11084449

Nev para mayor=4682

30 4 50 B0 70 80
. 36876 Nech (Inl<0.3)
Nev para ig=2033049

Nev para menor=4

Suma=11084449

tion pt vs <dN/deta> jetaj<0.3

Comelation Nch v PT for 50.000000<v0M percantll=70.000000

—r

0

g
8k
?

In order getp{/distributions for:
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Nch in VOM= <dN/deta>ets<03 =3
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Comparing with VOM mult for Nch:  with All PU rejection cuts
greater, lower and equal to <dN/deta>
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To check the contribution to the ratio,

A crosscheck in number of events has been taken into account
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Comparing for VOM percentils and Nen for its <dN/deta>

. . Normalization was done with events
FOr SpherOCIty blnS for each shape and VOM classes

102k 1he most Narrow ratio

Jetty more like 0-100% VOM

-k
<

in-1 1 in 1N -1 1

P, (GeV/c) (Ini<0.9) p._(GeVc) (Ini<0.3) p_ (GeVc) (Inl<0.3)

0<So0<0.4 0.4<S0<0.6 0.6<So<1
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For DATA Comparina for REF estimator | eta| <0.3

Normalization was done with events

FOr SpherOCity binS for each shape and Nch classes
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Flrst Comparison for So with estimators VOM
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Analysis from ESD MC LHc15g3a3 (Pythia8 Monash )

e For MC the way to proced for estimators 1its a
little bit different,
exchanging emails with David

e Snippets in run.C

AliMultSelectionTask *task = AddTaskMultSelection();
task->SetAddInfo(kTRUE) ;

task->SetUseDefaultCalib(kTRUE); // data *
task->SetUseDefaultMCCalib(kTRUE); // MC *
task->SetAlternateOADBforEstimators ("LHC15f"); **

* For calibrated runs see:
**This get the VOM percentil boundaries from data this avoid some issue errors like:

E-TFile::TFile: file /Users/hectorbellomartinezImaclab/alice/aliphysics/vAN-
20160418/1inst/0ADB/COMMON/MULTIPLICITY/data/0ADB-LHC15g3a3.root does not exist
F-AliMultSelectionTask: :SetupRun: Couldn't find requested alternate calibration! Quitting!

e Snippets to get VOM percentil (as usual)

AliMultSelection *MultSelection (AliMultSelection*) 1VEvent->FindListObject("MultSelection")
Float t 1TMultiplicityPercentile MultSelection->GetMultiplicityPercentile("VOM") ;

Multiplicity Task in:
$ALICE PHYSICS/OADB/COMMON/MULTIPLICITY/AliMultSelectionTask.cxx
$ALICE PHYSICS/OADB/COMMON/MULTIPLICITY/macros/AddTaskMultSelection.

Heéctor Bello Martinez 63



For High Multiplicity data period

* Including BG rejection
Due to the way of tracking with SPD there is some background in the

reconstructed multiplicity CUT applied:
N / if(nClustersLayerO+
Ty ‘F.fi.--"Layer 2 NclustersLayer1>65+
N 4*nTracklets)
N/ Layerl continue;
N
\./ Bam _E FO, VOM : online vs offline
f‘\ axls %+ In most of the 2015 data taking: frains of bunches, spaced by 25 or 50 ns
! ;j + Multiple collisions within the readout window of V0O and SPD

Fig. 8 a): Schematic for SPD tracklets reconstruction, one L FTNT "
can see the clusters (pixels hitted in each layers), then the Vo [ Trigger - 25 ns (18C)
way of obtain the tracklets is matching this clusters in such [ Readout : 75 ns (3BC)
a way the tracklet has the shortest lenght.
IJ_. Trigger : 100 ns (4BC)
https://twiki.cern.ch/twiki/bin/view/ALICE/AliceHMTFBeamBackground SPD LB B | B | Readout:300ms (128C)
° Pa St F Utu re p rOte Ctl O n ( P F P) « To reject pile-up events, correlations at trigger vs readout can be used

Other contamination in multiplicity is concerning to the pileup done by the

number of bunch crossings (BC) per interaction rate |
CUT applied:

W H Collisions
Trigger fIR1 = flnputEvent->GetHeader()-> GetlRInt1InteractionMap();

L] Readout for (Int_t i=1;i<=11;i++) isOutOfBunchPileup11BC|=fIR1.TestBitNumber(90-i);

7. ~ E R https://twiki.cern.ch/twiki/bin/view/ALICE/AliceHMTFCodeSnippets#Physics_Selection

Fig. 8 b): Adding a cut in the interaction rates we can select the multiplicity
for a number of bunch crossings after or before the event, Hector Bello Martinez
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Other topics out of service task

 Monte Carlo EPOS.

To study the models wich discribe the behaviour of the <pT> at high multiplicity
is important for example Pythia includes multiparton interactions and color

reconnection (presented last reports)
EPOS includes a different Hydrodinamical physics inside three differents tunes:

0.45 -

1 pp Vs =7 TeV, EF’T)S 3.117
: O 09
S
. @‘i 0.85
. <« | Nosecondriseis F OF
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%’, s shown in data
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0 ¢ 0.65F
4 H jro . :
3?0 H¥droCaS o6k
NoHydroNoCas | '
0.55F
0.2+ i 7
0.5
% 20 a0 60 80  10C
. ch 0.
Fig. 17: Mean transver5&’tomentum spectra for
Heéctor Bello Martinez

3 differents EPOS tunes, the greater mean pt'is

due to full EPOS (hydro+cascades).
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Other topics out of service task
e Mean P_- and Spherocity analysis pp data @ 13 TeV.

For real data, we obtain the probability of spherocity for different multiplicity bins
as shown, also the transverse momentum spectra for inclusive charge particles
in different multiplicity bins was obtained.

measured spherocity for inel pp @ 13TeV measured spectra for inel pp @ 13TeV
- 1 o 102 ITSTPC Trarks
7y E ¥ hNch=3
g o =] g o = v Noet
f = - ) @ Neh=D
10-1 e C‘ F] g 10 Meh=12
: E}. ¥ Nch=tg
- ] 1 L Nch=18
.g ¥ Noh=34
102 o E:"- ¥ Nch=24
N%ﬂ" Neh=27
© Zz
3 ITSTPC iracks e
10° ] 0
Meh=6 ‘lb
hih=8 -
s 107° Yy v el
il | 5 e
= T Heh=1#
Nehe2t 10
e (0 Heh=34
107 O Neheo?
B 107
1U—ﬁ -I L I L Ll I L Ll I Ll I Ll il I LiLll I Ll I il i Ll bl I Ll i
0 01 02 03 04 05 06 07 08 09 1 0 1 o 3 4 5 B 7 2] a 10
(measured) S, (nl<0.3) (measured) P, (GeV/e) (Ini<0.3)
Fig: ~Spherocity probability distributions for different " Fig. Momentum spectra for different multiplicity bins for
multiplicity bins for real data pp @ 13 TeV. real data pp @ 13 TeV.
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Other topics out of service task
« Mean P-- and Spherocity analysis pp MC @ 13 TeV.

Distributions of the generated mean spherocity vs generated multiplicity, and
the generated mean transverse momentum for charge particles vs generated
multiplicity were obtained for the MC Pythia samples Monash tune.

{8 ) not corrected vs N, measured, for inel pp @ 13TeV {p,}not corrected vs N, measured, for inel pp @ 13TeV
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Fig. Uncorrected mean transverse momentum

Fig: Uncorrected mean spherocity probability distributions for different multiplicity bins for MC Pythia
distributions for different multiplicity bins for MC Pythia Monash tune pp @ 13 TeV.
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Other topics out of service task
« Mean P-- and Spherocity analysis pp MC @ 13 TeV.

Distributions of the generated mean spherocity vs generated multiplicity, and
the generated mean transverse momentum for charge particles vs generated
multiplicity were obtained for the MC Pythia samples Perugia2011 tune.

(S_:}not corrected vs N‘ 0 measured, for inel pp @ 13TeV {pr not corrected vs N‘ "y measurad, for inel pp @ 13TeV
1 0.95 hPtresMNmMEG inel
% a =k P Entries 38
= 0.9 E 09F .#“ +T Mean  23.88
< MC distributions obtajned for unfolded gorregtions A M+ HMS 10,08
> 08 = 0.85F e
[ - ] - A [
- 2 ok & o
o G.?:— o G.B:— “.A-
~ : iﬂ s a A
° 0.6 $ aivsE- A8
5 a g + 3 a .:h
0 u 2
@ 05 S 07 M
& E : £
E = - r - mean pi
04 - 0.65— -
C g - @ .
- E L 2 for DATA
0.3 ._:f. ® for DATA 0.6 :_‘
- ! for ESD MG Perugiad TUNE pp @ 13 ToV
0.2 = & Taor MG ESD Perugial TUNE. pp @ 13 TeV 0.55 B - r o #
01 tor WG trus Perugial TUNE, pp @ 13 Tay 0.5 WEL A i TR S TR
: I L 1 'l Il I Il 'l L 'l I L 1 ! 'l I 'l Il L 'l I L il Il Il I : 'l 'l L I L L 1 L I 1 'l L A I Il 'l L Il I 'l L L 1 I L 1 ! L |
== 0.45
0 10 20 30 40 50 10 20 30 40 50
Ny, (m}<0.3) Ny, (i<0.3)

Fig. Uncorrected mean transverse momentum

Fig: Uncorrected mean spherocity probability distributions for different multiplicity bins for MC Pythia
distributions for different multiplicity bins for MC Pythia Perugia 0 pp @ 13 TeV.
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BACKUP

LHC15g3a2 Monash
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pTjet vs multi
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Pythia 8.212 Mo2013 pp \s =7 TeV
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Leading jet P, (GeV)
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7.09
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9.55
11.1
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15.85

Entre mayor multiplicidad del evento, mayor es el promedio

del pTjet
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Dependencia de la Energia
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p/Ttvs. pT PYTHIA 8

—~ 05¢ — —_— -
[ et
+ : Ml <1,{ Nch >|n|-:1 ~ 17.2?41
% 04~ =« pp @0.9TeV, * <20 8
=~ | =pp@7TeV,15<p !
03} . 5
'_?_- : pp @ 13 TeV, % i
=R ol i
0.2 Soany, -
: e f
0.1f ._.‘I“‘l j
St Pytiag212Mo13
" 1 p. (&E\Hﬂ)

Sin la condicion de requerir jets, la razon se ve
diferente debido a los diferentes sesgos.
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p/Ttvs. pT PYTHIA 8

0.5 —
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107 1

(p+p)/(a"+n")

P (&ew C)

La razdn protdn-pidn muestra casi ninguna dependencia con s
(La posicion del pico de pT es la misma para los 3 sistemas )
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