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Outlook

e SO0Me News.

1.

2.

3.

Almost ready for Initial Stages 2017, Flight to Krakow (1S2017) is
oought by red-ALICEMX, lodging is arrange (a reembolso)

receive an e-mail from Holly Young (loP-JPG) for an interview at
S2017.

Also inscribe to Collider Physics in Mexico (5-8 sept Ibero)

« \Work during vacations:

4.
5.
o
/

Modification on analysis note.

Additional plots for approval to present this monday.
Dratft slides for 1S2017.

Thesis dratft

Hector Bello Martinez
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ALICE

1. Additional plots for approval to
present this monday.

Hector Bello Martinez
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Instituto de
Ciencias
Nucleares
UNAM

ALICE

Performance plots on:
transverse sphericity for unidentified charge
particles production in pp collisions Vs = 13 TeV

Héctor Bello Martinez

IS preview LF monday
28/08/2017



Outlook

* Rebinned So probability

* Perfomance plot for multiplicity
correction

* Performance plot for sphericity
selection

Hector Bello Martinez



Spherocity percentile selection (uploaded alice-info)

Analysis details:

« Data: pp+/s =13 TeV

* Multiplicity selection: primary charge tracks with pr> 0, in|n| < 0.8.

* Spheroctiy selection: more than 3 tracks for pr > 0.15 GeV/cin |n | < 0.8.

o 5 -
2 4.5 ALICE Preliminary, pp Vs = 13 TeV _5 ALICE Preliminary, pp Vs = 13 TeV
§ ‘ h*+h, gl <0.8,3< N, <7 E h*+h’, Inl <0.8, 59 < N, < 70
(I)o 4 Sy p,>0.15 GeV/c - Se: P, >0.15 GeVic
> OSF AR . 1 Y e
= m10-20% m60-70% E m10-20% m60-70%
= SE m20-30% m70-80% 1E m20-30% m70-80%
Q m30-40% m80-90% = m30-40% m80-90%
O 25F w40-50%  m90-100% = w40-50%  m90-100%
£ 3
1.5 =
1 E
0.5 =
% 01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07 08 09 1
Uncorrected S, Uncorrected S,
MULTIPLICITY

Spherocity has been measured in a wide range of multiplicity, 10% of the sample has been chosen fo

the different binning in the sphericity probability distribution, the results show the multiplicity
dependence (low Neh -> low So, high Nen -> high So)

Hector Bello Martinez
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Spherocity percentile selection (rebinned)

Analysis details:

. y. _ ALICE
Data: pp v/s = 13 TeV

* Multiplicity selection: primary charge tracks with pr> 0, in|n| < 0.8.

* Spheroctiy selection: more than 3 tracks for pr > 0.15 GeV/cin |n | < 0.8.

o oY S L L NN L LU L B B B BN LN =N L L L D D D DL LR L
(,) | | | | | | | | | 1E
45 ALICE Preliminary, pp Vs = 13 TeV JE_ ALICE Preliminary, pp Vs = 13 TeV
l " h*+h’, Inl <0.8,3<N,, <7 JE #0171 <0859 <N, <70
Go 4 Sy p,>0.15GeVic HE  Syp,>0.15GeVic
~ Spherocity classes: JE  Spherocity classes:
> 35 [0:10% © © S 50-60% == .%-10% Y O 50-60%
= 3 m10-20% m60-70% JF m10-20% m60-70%
5 ,F =Xi ERs | s
m30-40% -90% dF m30-40% m80-90%
8 2.5 S40-50%  m90-100% —E w40-50%  m90-100%
e 2 =13
1.5 =l w lo
1 3F p‘i?t@
0.5 JE
: :l 1.1 I | -
% 01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07 08 09 1

Uncorrected S, Uncorrected S
MULTIPLICITY

Spherocity has been measured in a wide range of multiplicity, 10% of the sample has been chosen fo

the different binning in the sphericity probability distribution, the results show the multiplicity
dependence (low Neh -> low So, high Nen -> high So)

Hector Bello Martinez
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Corrections by %
multiplicity ALICE

e |n order to explain the correction procedure.

* Due to reconstruction efficiency in multiplicity and spherocity some corrections were
done.

« For correction of multiplicity we based on:

(p7)(New) = Y {p1)(Nin) R(Ne, Nom)

where the response matrix Is:
63100:

o 905_ ALICE Performance
C h'+h, pp Vs =13 TeV

P(N.) at N

3107

o i o -3
0O 10 20 30 40 50 60 70 80 90 100
N, (ii<0.8)

Hector Bello Martinez
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Corrections by
spherocity

* |[n order to explain the correction procedure.
* For spherocity correction was made in 2 steps:

- reconstruct

To correct the <p.> in the Sg bin
(p1) (N, So4) = Y (pT) (N, So,m) R(So.¢ So,m)

m

Then (1) (New) = » (p1)(Nm) R(Ner, Nn)

the response for sphericity s
Sphericity response for three Nch bins (low,mid,high) for approval

not reconst

v
Vv

—_

:l LI I T 1T I T T 1T I T T 17T I T 1T I T T 1T I T T 17T I T 1T I T T 1T I T T 17T
EALICE Performance, pp Vs = 13 TeV
“Eh'+h,In1<0.8,N,=5

|||||||||Il|||I|||||||||Il|||||||||||||I||||I||||:
ALICE Performance, pp \s =13 TeV 3

T

S, Reconstructed (p_ > 0.15 (GeV/c))

1 1 1 1 1 1 1 IJ 1111 -- g 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 I 1 1 1 1 I 1 1 1 1 I 11 1 1 I 1 1 1 1 I IIIIIIII g -3
02 03 04 05 06 07 08 09 0 04 02 03 04 05 06 07 08 09 10 02 0. 04 05 06 07 08 09 1 10
S, True (pT > 0.15 (GeV/c)) S, True (pT >0.15 (GeV/c)) S, True (pT >0.15 (GeV/c))

isotropic less probability than jetty
as seen 1In proyections

Hector Bello Martinez
9



ALICE

Draft slides for 1S2017.

Hector Bello Martinez
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Instituto de
Ciencias
Nucleares
UNAM

ALICE

A double differential study of the
particle production in pp collisions Vs = 13 TeV

using transverse spherocity and multiplicity
with ALICE

Héctor Bello Martinez
on behalf of the ALICE Collaboration

. e _ —— -
Initial Stages 2017/

__ . Polish Academy of Arts and Sciences = -

- September 18-22 2017, Cracow, Poland == —

1S2017 rehearsal
sept, 2017

11



Outlook ALTc

e [ntroduction

e Motivation

e ALICE at LHC
e Results

e Conclusions

Hector Bello Martinez



ALICE

INntroduction
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* ALICE is optimized for heavy ion (HI) physics. ALICE

e ALICE aims to study the formation of the strongly
interacting QCD matter, the Quark-Gluon Plasma
(QGP) created in high energy heavy-ion collisions

See You Zhou'’s talk
ALICE results on small systems on Thursday

« Small systems ‘

as pp or p-Pb are used as a reference frame to
compare Pb-Pb systems, for example in the
measurement of Raa t0 see the suppression in Pb-

R\ (pr >dzaf,f/dnde

30-year adventure with heavy ions

* However high multiplicity (HM) pp collisions has
became interesting to understand many
phenomena as for example collectivity in HI.

See Ivan’s Ravasenga talk
collectivity in ALICE

 Run2 pp at 13 TeV gives a look into it and tells
why its interesting ...

Run 2 pp collisions at 13 TeV

Hector Bello Martinez
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http://cerncourier.com/cws/article/cern/68133
https://home.cern/fr/about/updates/2015/07/lhc-back-collision-mode

Experimental background at ALICE before RUN 2

Multiplicity dependence of the average transverse momentum

in pp, p—Pb, and Pb—Pb collisions at the LHC

Phys. Lett. B 727

(2013) 371-380

ALICE, charged particles Difference in the mean

ALICE

Transverse sphericity of primary charged particles in minimum bias
proton-proton collisions at Vs= 0.9, 2.76 and 7 TeV

Eur. Phys. J. C 72 (2012) 2124

S
> 085t ||| I71<0.3, 0.15< p_<10.0 GeV/c | o Psoft, ™ <2GeVic oy  Fhadpr®22Geve | foal Y
S) I |transverse momentum| ~°® ]
Cohad for the three systems| o :
i have seen, specially .y ;
074 not saturation for pp 4 ]
05 systems, this behavior .
7. | |its independent of the| ™ ]
0.55 g o pp is=7TeV 1 |collision energy. 03 A2.76TeV ]
0.5 g = p-Pb s, =5.02TeV | m7.0TeV :
- L 4 02 11 I | | I 1111 I | | I 1111 I 1 11 I L1 11 I 1111 I 111 1 I 111 1 I 1 11 I 1111 I 111 1 I 11 1 1 I 111 1 I 1 1l
i A Pb-Pb \/STW =2.76 TeV | 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
0450~ ——%0 20 0 80 100 N (2> 0.5 GeViE)
Nen For the mean sphericity, it has been measured that increases
S o T T at high multiplicity, this was not described in MC models.
; 0-9: ALICE, charged particles ]
8 085* |T]|<03, 015<p_|_<100 GeV/c 1 i)y :»—0.65 T T A E
/C;l_ 0.8? ] SL o E 1 pxl. pxipyi 055; .
0.75} ] 0N pyy Lt P 2 o5 ]
i i i pyipxi pyi i ﬂjﬂj 1
0_7:— 7] 0.45— e ]
65F ] - o .
0655 ] S = i for )\1 >=)\2 0.af- e S
0.6} pp collisions . T AQ'I'A'] ’ 1 : . B o = 1
s ] o 1sotr Op 1C 035 p-p Vs=7 TeV O_D_—A-_%i,
0.55 |1 o °;=7TeV ! where sphericity limits are: = © O PHOJET T
e * s =276TeV 1 s [0 ATLAS-CSC —AS
05 ; v\s=09TeV i 0 Jettya 03; /. PERUGIA-0 -O—H
045L el il b b L 1 e ] DyA 025 w° PERUGIA-2011 —04
0 5 10 15 20 25 30 35 40 5 1
NCh . 0_2: L Lo | ]
Hector Bello Martinez g ! oo Gevic)
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http://www.sciencedirect.com/science/article/pii/S0370269313008617
https://link.springer.com/article/10.1140/epjc/s10052-012-2124-9

Spherocity
Sy

Pﬁxd
: . : . pherocity n_ . i
The spherocity is defined by: S? 7 (mlno) S

Where 7i=(n,n,,0) IS the normal vector in the transverse
plane that minimises this ratio. The limits are: |

o gpherocity _ 1 1sotropic
o 0 jetty

Spherocity is calculated event-by-event considering
more than 2 charged particles having pr > 0.15 GeV/c
and within Inl<0.8.

Phenomenology of event shapes at hadron colliders
Andrea Banfi, Gavin P. Salam, Giulia Zanderighi
JHEP 1006:038,2010

A recent review on event shapes at hadron colliders.
Antonio Ortiz arXiv:1705.02056

Hector Bello Martinez
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https://link.springer.com/article/10.1007%2FJHEP06%282010%29038
https://arxiv.org/abs/1705.02056

Motivation from Models

 Study features of High Multiplicity pp collisions

using spherocity event by event will allow to
separate “soft” (no-pQCD) from

“hard” (pQCD) physics.

« With spherocity MPI could be studied.

* According to PYTHIA 8, spherocity allows the
separation of events where UE event can be

enhanced or suppressed.
e Comparing models and data will help us to get
more information about high multiplicity events,
for example if flow or other mechanisms as CR
predominates in jets or in events without them.

o
o

- ALICE Simulation

[ PYTHIA 8.212 (Monash 2013)
— pp Vs=7TeV
Inl <0.8, N, =15

Probability(S,)/AS,,
N

—_
()]

Illl‘_iIIIIIIIIIIII

04 05

06 0.7

0.8

More than two charged -
particles p, = 0.15 GeV/c

pp Collision
L 6 Ls L) ] L) L L4 LJ ] L L L4 LS l L) L L LJ l A L4 L L4 I L) L) L L4 ' T L) ':
8 55 ALICE Simulation pp\s=7TeV R
= PYTHIA 8.2}2 (Monash 2013) Anl<08,N, 215 3
§ " Spherocity classes K
(More than two charged gartizies -
_8 45 nl <08, p_=0.15GoV/s) -
> 0-10% 50-60% 3
% 4 1020% 60-70% “
: 20-30% 70-80% 3
® 35 30-40% 80-90% -
3 40-50% 90-100% 3
—— 3 . f ) -~ =
25 = S
“‘ o "‘, -~
- f

2K = \ -
1.5E -

1 A A l A A l l . l e l l

-1 0 1 2 3 4
Ao (rad)

Hector Bello Martinez
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_ 30 e T T T T e
- -

= - pp, Vs = 7 TeV, Pythia 8.180 .
2 25 ——nMPlvs S, nMPlvs S, (S;)
é nMPI vs S, * o0z<l

2 20 - Inelastic * °DBd o
D -

>

E -

g sf E
<

0 01 02 03 04 05 06 07 08 09 1
S, S,

Disentangling the soft and hard components
of the pp collisions using the sphero(i)city
approach. Eleazar Cuautle, Raul Jimenez,
Ivonne Maldonado, Antonio Ortiz, Guy Paic,
Edgar Perez arXiv:1404.2372

For more of collectivity on
Lund Monte Carlo see
C. Bierlich’s talk

Leading Charged-Particle Jet
¢=0

=1
Ad == A0 =3
Transverse Transverse |
Region Region |
_:2x _2x
A0 =5 A =9


https://arxiv.org/abs/1404.2372

ALICE

ALICE at LHC

Hector Bello Martinez



ALICE at LHC (Run 2) ALICE

THE ALICE DETECTOR a. ITS SPD (Pixel)
: : b. ITS SDD (Drift)
As seen in ALICE overview, pumnsiaw. v avh mm & a¥h c. ITS SSD (Strip)
Florin Alexandru’s Talk @ d. VOand TO
e. FMD

19 subdetectors
For the analysis we use:

. o —

8 — ., T - —
- a— — -
e — —
— — —

. PHOS, CPV
10. L3 Magnet
11. Absorber
12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD
17. AD
18. ZDC
19. ACORDE

Hector Bello Martinez
19



ALICE at LHC (Run 2)

THE ALICE DETECTOR

ITS:

Usefull for tracking and vertex
determination

Used for: pr, Ncn

® ®

1. ITS

, 10, VO
TPC
TRD
TOF
HMPID
EMCal
DCal
PHOS, CPV
10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD

17. AD

18. ZDC

19. ACORDE

CoNOUOAW

PEERE AWM. Y "AY A'E a a¥

o [r— [ — =
© — — — — -
- — — —

Hector Bello Martinez
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ITS dE/dx (keV/300 um)

ALICE

a. ITS SPD (Pixel)
b. ITS SDD (Drift)
c. ITS SSD (Stri

ALICE Performance -
PP 5= 13TeV .

007 01 02 03 04 05 ! 2 3 4 5

p (GeVic)



ALICE at LHC (Run 2) ALICE

THE ALICE DETECTOR a. ITS SPD (Pixel)
b. ITS SDD (Drift)
semnsiaw. v ayh mm ara¥A c. ITS SSD (Strip)
d. VOand TO
e. FMD

TPC:
Usefull for tracking
Used for: So, pr, Nch

® ®

1. ITS
=50, VO

5. TOF

6. HMPID

7. EMCal

8. DCal

9. PHOS, CPV

10. L3 Magnet

11. Absorber

12. Muon Tracker
13. Muon Wall

14, Muon Trigger
15. Dipole Magnet
16, PMD

17. AD
18. ZDC
19. ACORDE

ALICE performance
pp, 1s=13 TeV

dE/dx in TPC (arb. units)

1 10
p (GeV/c)

Hector Bello Martinez
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ALICE at LHC (Run 2) ALICE

THE ALICE DETECTOR ,
b. ITS SDD (Drift)

T TINI S T ST L a a¥ ! | : SD (Strlp)

TOF:
Usefull for multiplicity
selection (MB trigger)

® ®

1. ITS
2. FMD, TO, VO
3. TPC

o eTD

7. EMCal

8. DCal

9. PHOS, CPV
10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall

14, Muon Trigger
15. Dipole Magnet
16, PMD

17. AD
18. ZDC
19. ACORDE

VVVVV

ALICE perlormance :
pp \s = 13 TeV

35 4
p(GeV/c)

Hector Bello Martinez
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TH

ALICE at LHC (Run 2) ALICE

E ALICE DETECTOR ,
b. ITS SDD (Drift)

Usefull for multiplicity
selection (MB trigger)

Vo:

PEERE AW . Y AN AYe a a¥) , . SD(SII’IP)

i®
®

LCoNOUAWNE

10.

11. Absorber

12.
13.
14,
15.
16,

17. AD
18. ZDC
19. ACORDE

PR ——
S — - .
m— m——— =
& —— — -

K%L

ITS
FMD, TO

TPC

TRD

TOF

HMPID
EMCal
DCal
PHOS, CPV
L3 Magnet

Muon Tracker
Muon Wall
Muon Trigger
Dipole Magnet
PMD

Hector Bello Martinez
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ALICE

Results
Data from pp /s=13 TeV

Hector Bello Martinez



Spherocity percentile selection (within Nch selection) %

Analysis details:

. y. _ ALICE
Data: pp v/s = 13 TeV

* Multiplicity selection: primary charge tracks with pr> 0, in|n| < 0.8.

* Spheroctiy selection: more than 3 tracks for pr > 0.15 GeV/cin |n | < 0.8.

o  Sorrr e e e e e e R R R R R R R AR RRAE
(,) | | | | | | | | | == | | | | | | | | |
45 ALICE Preliminary, pp Vs = 13 TeV 4 E_ ALICE Preliminary, pp Vs = 13 TeV
] ' h*+h, In <0.8,3< N, <7 JE  h'+h,In<0.8,59<N,, <70
Go 4 Sy: p,>0.15 GeV/c J4EF S p,>0.15 GeV/c
> OSF IR e E | A
Z mi0-20%  m60-70% 3E ®m1020% m60-70%
5 o ERiE Rl 1E SR mie
mou- ° W oU- o = -40% -90%
& 25 w40-50%  m90-100% JE S4050%  m90-100%
QQ_ 2 =l
1.5 —HE
1 HE
0.5 = z_
: :l 1.1 I L_L L L
% 01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07 08 09 1
Uncorrected S, Uncorrected S,

MULTIPLICITY

Spherocity has been measured in a wide range of multiplicity, 10% of the sample has been chosen fo

the different binning in the sphericity probability distribution, the results show the multiplicity
dependence (low Neh -> low So, high Nen -> high So)

Hector Bello Martinez
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Getting the mean transverse

* From the invariant yield in multiplicity TR E— et ,
bins one gets the <p_> vs multiplicity L 10 Mid-pecudorapidity multpliciy classes (nf<0.8) =
. . O 10 ]
for the inclusive case as expressed o 10 BL bW <08
in the equation: z|g" 10;; wa O =
1 =3
EY;’-PT Qb 'g 04f—_ 1
()= :
A & 10° E
l. A -
. - 3 1 N Tracklets K
* Applying the same method, for the 2 102 ona e X . .
yields now selected by spherocity 102 EE 3RS X WRNC e, W
' g = 161020 x1d -_ %,
percentile, one can get the 107° 21025 b .
corresponding average transverse 1078 1=" st 035 b R :
— 36 40 1 tal. uncertanties —
momentum. 1071 415118 s0 w:’b [ rowspmascumcoraries
-12 h—.J_k 1 xl L.l 1111 1 1 1 Ll 1 111 | h
* The pr spectra were corrected by 10 : i
efficiency (with real particle 5. GEVie
composition) and contamination from [ seen in Sergio's iga Talk | T

secondaries (from multi template fit
to DCAXxy distributions).

Hector Bello Martinez
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S, Reconstructed (pT >0.15 (GeV/c))

multiplicity and spherocity

Corrections by

ALICE

* Due to reconstruction efficiency in multiplicity and spherocity some corrections were done.

* For correction of multiplicity we based on:
(p1)(Nen) = Z<pT>(Nm)R(Ncha Nin ) £ sof

. . m . z 70F

* For spherocity correction was made in 2 steps: 0
To correct the <p.> in the S bin SOF
<X 1 4O§

(Pr)(Nm, So,0) = Y (p1) (N, So.m) R(So,5 Som) fy <\ 2
Then - 10f

(p1)(New) = ¥ (p1)(Nm)R(Nen, Nin)

631 00

- not reconst 0

kv

o
v 90F

- ALICE Performance
h*+h, pp Vs =13 TeV

1 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0O 10 20 30 40 50 60 70 80 90 100

N, (i<0.8)

0.4

0.5

[ NN
|||||||||||||||||||||||||||||||||||||||||||||||||

..

107

06 07 08 0.9 LY ) 61 02 03 04 05 06 07 08 09

S, True (pT >0.15 (GeV/c))

~

S, True (pT >0.15 (GeV/c)
Hector Bello Martinez
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04 05 06 07 08 09
S, True (pT >0.15 (GeV/c)

~
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Syst. unc. (%)

Summary of systematic uncertainties x>/

14

12

10

[ LI I | L L I | L L I | L L I | L L I LI I LI I L _ [ LI I | L L I | L L I | L L I | L L I LI I LI I L _
" pp, (s=13 TeV 1 ME pp is=13Tev ~
[ h"th, 0-10% (S, perc.) i [ h"+h, 90-100% (S, perc.) i
— Method — 12 Method —
|  —— Efficiency 4 |  —— Efficiency ]
- ——— Extrapolation S, RM d 10 — Extrapolation S, RM 7
. —— Model dep. - . ———— Model dep. -
B track cuts ( p_) 5 B track cuts ( p_) 5
8 —— S,rec -4 8 — S, rec ]
[ —----- Total i [ —----- Total ]
6 . R R —
- PPy w—{-‘*‘*"‘"‘*‘.}.{. B - —+ -
: +++ - +“HM’-+++H::::::::::::::::::::::::::::::::: :—': +i-++_._‘_._+ :
4 L_.__: __—___ - —— - — 4 — ———‘_—___++mw+++mﬂ+m**+ T ~+
= - — — —T_:’_:‘:_:____—":;——-___ . N T _ - = -
o — R S o o - =
0 :_:l__l I 1 _l_ L1 I L1 1 1 l L1 1 1 I L1 1 1 I L1 11 -I 1 _l [ . _I L1 1 ] 0 :l:;;__l__l_ L1 1 I L1 1 1 I L1 1 1 r L1 1 1 l ' I I B | T_I_T_;l—f-_!__l—_-_-
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
N ch N ch
Track cut Nominal value | Lower value | Higher value
Min. number of crossed rows 70 60 100
Min. ratio crossed rows over findable TPC clusters 0.8 0.7 09
Max. x? per cluster in TPC 4 3 5
Max. x? per cluster in ITS 36 25 49
SPD point required not required | not required
DCAyy 70 4o 100
DCA, 2 1 5
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Average transverse momentum (Inclusive case) %
ALICE

FULL SYSTEMATIC UNCERTAINTY

/G 1_2 I:l | L I LI I LI I LI I LI I LI I LI I | L l:I
= . 1F- ALICE Preliminary, pp, \s = 13 TeV E
G g h'+h,0.16< p. <10 GeV/c, |n| < 0.8 .
o 1F =
o9 F _]
08 —
07E :
0.6 F- 0-100% spherocity class =
~ m Data -
S EPOS LHC .
0.5F — — PYTHIA8 (Monash 2013) —
= e PYTHIAG6 (Perugia 2011) -
O 4 I_l L1 1 I L1 11 I L1 11 I L1 11 I L1 11 I L1 11 I L1 11 I L1 1 l_I

0 10 20 30 40 50 60 70 80
Nch

No spherocity selection: models describe well the data

Nen<10: EPOS LHC underestimates the <pr>
Nen>30: PYTHIA 6 overestimates the <pr>

Hector Bello Martinez
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Average transverse momentum (Jetty events) %

ALICE
FULL SYSTEMATIC UNCERTAINTY
§ 1_2_[ LI I LI I LI I LI I LI I LI I LI I If- Il'l_
%’ 1.1 - ALICE Preliminary, pp, Vs = 13 TeV /E
G 't h'+h,0.16 <p_<10GeV/e, |n| <0.8 A - 7
~ — T — ] Yy
/\I— = e
q 1F
0.9F e - —
[ ] px
0.8 —
0.7 F -
0.6 f_ 0-10% spherocity class _E
~ m Data -
e T EPOS LHC .
0.5 — — PYTHIA8 (Monash 2013) —
T eeeess PYTHIAG (Perugia 2011) -
04 L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1

0 10 20 30 40 50 60 70 80
Nch

Non-isotropic events: LARGER DIFFERENCES WITH MODELS THAN IN THE INCLUSIVE CASE

PYTHIA 6 and PYTHIA 8 overestimate the <pr> (input to improve the CR models: soft-hard interaction)
EPOS LHC describes well the data

Hector Bello Martinez
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Average transverse momentum (lsotropic events) %
ALICE

FULL SYSTEMATIC UNCERTAINTY

’G 1_2 I:l 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 l:I

= . 1E. ALICE Preliminary, pp, \s = 13 TeV E

G g h'+h,0.16< p. <10 GeV/c, |n| < 0.8 .

o 1F =

0.9 -
08F e

014 —— .

0.6 F- 90-100% spherocity class =

~ m Data -

- s EPOS LHC .

0.5F — — PYTHIAS (Monash 2013) —

- PYTHIAG6 (Perugia 2011) -
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Average transverse momentum (comparison)
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Conclusions

ALICE
¥ Mean pr vs multiplicity is a measurement which is useful to constrain
the phenomenological models of particle production, e.g. color
reconnection models can be tuned.

* [he double ditferential analysis shown here allows to test the models
where underlying event (or core contribution) is enhanced or
suppressed with respect to the multiplicity dependent case.

* The average pr exhibits a steeper rise with Nch going from isotropic

(90-100%) to non-isotropic (0-10%) events.

* [he largest tension between data and PYTHIA (6 and 8) is
observed for non-isotropic events, where color reconnection can
affect the low pr part of the spectrum due to the presence of a

hard parton.

* This can be used to study the soft-hard interaction.
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Motivation from Models

Study features of High Multiplicity pp collisions ALICE
using spherocity event by event will allow to - S —————————
separate “soft” (no-pQCD) from ’ /{ o Z b P A s, (5
“hard” (pQCD) physics. —fe——  faf - o . oo

With spherocity MPI could be studied.
According to PYTHIA 8, spherocity allows the YV
separation of events where UE event can be ———il
enhanced or suppressed.

In EPOS 3.1, using spherocity one can achieve

pp Collision

. Disentangling the soft and hard components
Samples Wlth enhanced or su ppressed core of the pp collisions using the sphero(i)city
Contri bUtiOn . approach. Eleazar Cuautle, Raul Jimenez,

Ivonne Maldonado, Antonio Ortiz, Guy Paic,
Edgar Perez arXiv:1404.2372
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(p+P)/(n*+x)

Motivation from Models

Study features of High Multiplicity pp collisions
using spherocity event by event will allow to
separate “soft” (no-pQCD) from

“hard” (pQCD) physics.

With spherocity MPI could be studied.
According to PYTHIA 8, spherocity allows the
separation of events where UE event can be

" -
Hard Scatter
Ay

enhanced or suppressed.

In EPOS 3.1, using spherocity one can achieve
samples with enhanced or suppressed core
contribution.

Comparing models and data will help us to get
more information about high multiplicity events,
for example if flow or other mechanisms as CR
predominates in jets or in events without them.
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Disentangling the soft and hard components

of the pp collisions using the sphero(i)city
approach. Eleazar Cuautle, Raul Jimenez,

Ivonne Maldonado, Antonio Ortiz,

Edgar Perez arXiv:1404.2372

Revealing the source of the radial flow
patterns in proton--proton collisions using
hard probes, Antonio Ortiz, Gyula Bencédi,
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Reterence to Pythia 8

Introduction Color Reconnection (PYTHIA8)

Production via:
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, , Final states via: -
Lund String fragmentation Hadronization model. @
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Reference to EPOS

Introduction 3+1D Hidrodynamics
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