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Outline:
* Introduction and Motivation

- Event shape observables

- Transverse spherocity
- Relative transverse activity classifier

» Light-flavor hadron production as a function of event shape observables
* Search for jet quenching effects in small collision systems
* Summary
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» Measurements at the LHC have revealed that small collision systems exhibit collective-like behavior, formerly
thought to be achievable only in heavy-ion collisions, where the data support the formation of QGP.
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heavy-ion collisions.

» The origin of the collective-like behavior in small systems is still unclear. To understand this let us discuss the
following scenario in this talk.
» |solating different physics regime (soft and hard physics)
» Test with microscopic (strings) and macroscopic (driven by hydrodynamics) models

28.07.2020 Sushanta Tripathy i



Instituto de
Introduction and Motivation Nicies g

UNAM g
ALICE

» Measurements at the LHC have revealed that small collision systems exhibit collective-like behavior, formerly
thought to be achievable only in heavy-ion collisions, where the data support the formation of QGP.

» TJraditionally, small collision systems are used as a baseline for the study of possible formation of QGP in
heavy-ion collisions.

» The origin of the collective-like behavior in small systems is still unclear. To understand this let us discuss the
following scenario in this talk.
» |solating different physics regime (soft and hard physics)
» Test with microscopic (strings) and macroscopic (driven by hydrodynamics) models

» Jo understand the small collision systems, the following multi-differential measurements are discussed here.
» |dentified particle production as a function transverse spherocity in high multiplicity pp collisions
» Un-identified and Identified particle production as a function of relative transverse activity classifier (Rr)
and search for jet quenching effects in small collision systems
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» ALICE has collected data for pp, p-Pb, Xe-Xe and Pb-Pb collisions at several center of mass energies.
» In order to improve the momentum resolution, tracks are accepted only in the range |n|<0.8 with pt> 0.15 GeV/c.
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» Transverse spherocity analysis includes results from both VOM and CL1 multiplicity estimators:
» particle production using CL1 estimator is more sensitive to auto-correlations
» slicing events based on VOM and measuring particle production in mid-rapidity is more robust against auto-correlations.

28.07.2020 Sushanta Tripathy 11



Instituto de
Ciencias
Nucleares
UNAM

=

ALICE

Identified particle production as a function of
transverse spherocity

[sotropic (Sy— 1)

28.07.2020 Sushanta Tripathy 12



Instituto de

% Event shape observables: Transverse Spherocity NCJNAM
ALICE Y
» T[ransverse Spherocity discriminates between hard and soft processes.
» Jetty: Back-to-back structure, indication of hard QCD (So — 0) B ety (S,— 0)
» Isotropic: enhances underlying events, soft QCD (So — 1) A, ISotTopIC i3t |/
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» T[ransverse Spherocity discriminates between hard and soft processes.
» Jetty: Back-to-back structure, indication of hard QCD (So — 0)
|sotropic: enhances underlying events, soft QCD (So — 1)
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» Selecting events based on Sp affects neutral and charged hadrons differently. S(?)’T = — min
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» To study the neutral particles such as Ks%,¢,\,= etc., the So estimator had to

Unweighted transverse spherocity

be modified (details N baCkup) (Only the angular component is considered)
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» (Clear dependence of pt spectra on SgTzl and In the lower panel, the isotropic and jetty events have

distinct crossing points for pions, kaons and protons.
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Clear dependence of pt spectra on SgTzl and In the lower panel, the isotropic and jetty events have

distinct crossing points for pions, kaons and protons.
¢ and = appear to be more flat around unity (notice the different pt range!) and the crossing points are not
seen in the measured momentum range.
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= - N, >10, p. > 0.15 (GeV/c), [1]<0.8" N >10, p. > 0.15 (GeV/c), [1]<0.8" = - N, >10, p. >0.15 (GeV/c), n]<0.87 = o — (lyl <0.5) = 1 sep Il (7] < O =
Tt T — Tt T - 1 Tt T — - . - - N, >10, p_>0.15 (GeV/c), [7|<0.8 3
Q 3 =S," -integrated 3 =S,' -integrated 3 Q 3 =S," -integrated 3 Q . Q . pt ! .
'g " . P . . o p ] 'g C . o N 'g 10 n 'g S, -integrated
o - Isotropli (f‘o > 0.833) 3 Isotroplc; (jo > 0.833) 3 o 10—1 3 Isotropli (jo > 0.833) = o E.Enb E ) 10_1 n " |sotropic (S§T=1> 0.833) _
> = = Jetty (S, < 0.625) 3 = Jetty (S,” < 0.625) 3 > = = Jetty (S, < 0.625) 3 P - P S b1 3
Ys o[ o . . U o[ 1 % == - % - %E = Jetty (S," < 0.625)
102 % E 7 3P % 1 = = 5 L
Zm - - . Zw - '.. Zw 102 == — Zm , B ==
- 103 == - . a = 102 5. 1 = = Ngpp Il (In] < 0.8) e 1 = 102 — —
= . == = = = = - N,,210,p_>0.15 (GeV/c), [n|<0.8 ]
10 AR - 10 L p+p = : - = S integrated T : ——
E | —= E | ~ _ —
: 10°E = Isotropic (S;JT 1> 0.833) 3 1023 & E+E —
10_5 E- - = 10_5 E l * l?= E ® Jetty (S§T=1< 0.625) E E e
—— e . — e . — e o ! ! ! | ! ! ! | ! ! —_
E E [ E + E 14fF 4 E 14f -
Tooo2r | ¥ 1 w2 | i 7 w2 - S ] :
Q o i = Q o i t Q o Qo 12 — Qo 12 —
7)) i 7)) i 7] 7)) - + . 7)) -
5 5 5 o EUURERMMTHECTTTTY o PUUUIETRT =
= = = = N — . = Nl ==
E E E E 0.8 :— —: E 0.8 :— —
0 2 4 o 2 4 &
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* |n the lower panels for pions, kaons and protons, the particle production from jetty events dominates from
a lower-pt bin when compared to VOM estimator.
o = appear to be converging to unity and ¢ does not show spherocity dependence in the measured pr range.

The VOM-triggered isotropic and jetty events have larger multiplicity difference while the CL1-triggered events
disentangle soft and hard events more accurately in small multiplicity gap.
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Identified particle ratios as a function of Sg =l i high-multiplicity pp collisions at 13 TeV Nﬁé‘fgggg
ALICE Nsep (CL1) estimator UNAM

I’-\ [ T T T T T T T T T T T T T T T T | ] I/\ [ T T T T T T T T T T T T T T T T | ]
R — - - — g — - - —
++ 0.8 _AL'CE Prellmlnary ——— PYTHIAS (Monash 2013) . ++ 0.8 _AL'CE Prellmlnary Ngpp I-l1 (I7] < 0.8) ]
§ . [ pp, E —13TeV = = ====- EPOS-LHC | § . | pp, E — 13 TeV Ny, i13,pT >0.15 (GeV/c), [n|<0.8 |
S | ] E | u S," -integrated ]
X B | - + B B |sotropic (SpT=1> 0.833) u
0.6 - £ 06 ot -
\¢ B = H B W Jetty (S,” < 0.625) |
- i :*: — 4 | i —— PYTHIAS (Monash 2013) 1
B ———===rTF T . | T e EPOS-LHC |
.....
0.4~ MW" e — 0.4 - —
n Ngpp Il (|7] < 0.8) - n _
u Ng,210,p_>0.15 (GeV/c), Inl<0.8 _ u _
0.28# | S§T=1-integrated — 0.2— —
B |sotropic (S§T=1> 0.833) : : :
p_=1
- W Jetty (S,” <0.625) - -
c c
£ 12F | 4 f12F -
||}_ B ||}_ [ L agess mmmmdERL
o B ‘o [ SRS e o o
L . be) T ]
9 [ 9 [ -
£ 0.8 = 08F e .
oc c . . N
0 5 10 15 20
P. (GeV/c) P. (GeV/c)

» Ratio to pions, show a general softening and hardening of isotropic and jetty events, respectively.

In general, the particle ratios are not described by PYTHIA8 and EPOS-LHC. However, they seem to explain the

double ratios accurately.
28.07.2020 Sushanta Tripathy 20



Instituto de

% Identified particle ratios as a function of Sg =1 in high-multiplicity pp collisions at 13 TeV tencas

Nucleares
UNAM

ALICE Nsep (CL1) estimator
notice the different pt range!

— — —~ T
2 1 & 1 e i IS - ]
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S B :*: ’* _ | = PYTHIA8 (Monash 2013) i B — PYTHIA8 (Monash 2013) - : — PYTHIA8 (Monash 2013) :
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..... - .
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n Ngpp 11 (7] < 0.8) - - - 0.1 __,,-_-_‘_'_'_': ------------------ — S e .
= N, >10, >0.15 (GeV/c), 0.8 - L - — o] = L T N
ch pT=I1)IT ( ), Inl< . IT _ B R |
0.2 , B S -integrated — 0.2+ — — [ ] — 0.05 — R LT —
= - o - . —a—— o ———— -
| Isotropic(Sf;T 1> 0.833) B ifl:l - | é | e —— -
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. e e e . — e e . — I 14_.35/"
= = 1 £ f g 14F E
+ 1.2 | ] <~ 12 — T 1.2 - = -
T - W Y TR 1 . F 1" 1.2¢
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o I o I s i o If 1 o 1F
9 [ 9 [ 1 o - 1 o 0.8F
5 038 § 08 e 1 & 0.8 1 8 o6k
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» Ratio to pions, show a general softening and hardening of isotropic and jetty events, respectively.
o @/x ratio: No significant dependence on spherocity unlike other particles.

» K/z and =/x ratios suggest that, one can enhance or suppress the strangeness enhancement by selecting on

transverse spherocity.
In general, the particle ratios are not described by PYTHIA8 and EPOS-LHC. However, they seem to explain the

double ratios accurately.
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Identified particle production as a function ot Relative
transverse activity classifier (Rt)
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% Event shape observables: Relative transverse activity classifier (Rt) Sencias
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» Rt= NS /<Nen™>, where Nen'S is the charged particle multiplicity in the transverse
region.

 Using Rt, one can vary the magnitude of underlying events (UE) and study the
particle production. Rt—0 : Events with less UE. They are expected to be
compatible with the results from jetty-like events based on transverse spherocity.

=

—A@ Ag

Toward
Ag| < 60°

Transverse
60° < |Ap| < 120°

Transverse
60° < |Ap| < 120°

Away
|Ap| > 120°

Y

P. Skands et. al., Eur. Phys. J. C76 (2016) 299.
A. Ortiz and L. Valencia, Phys. Rev. D96 (2017) 11, 114019.
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% Event shape observables: Relative transverse activity classifier (Rt) Sencias

ucleares
UNAM
ALICE
» Rt=Ncn™ /<Ncn™>, where Ncn™S is the charged particle multiplicity in the transverse
region. N .
» Using Rt, one can vary the magnitude of underlying events (UE) and study the o
particle production. Rt—0 : Events with less UE. They are expected to be
compatible with the results from jetty-like events based on transverse spherocity.

Leading-particle

Transverse
60° < |Ap| < 120°

Transverse
60° < |Ag| < 120°

Away
|Ag| > 120°

» |t is an useful tool to study:

» Collective effects in events with low and high transverse activity ! -
» Events as a function of varying multi-partonic interactions (MPIs) % Py

- Interplay between soft and hard interactions " af P

» Auto-correlation effects o ™ .

-0

= 30

i Pythia 8.216

Ratio
'

1 1 | 1 1 ] | 1 1 ] 1 1 1
-1 -0.5 0 0.5
log (R))

P. Skands et. al., Eur. Phys. J. C76 (2016) 299
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ALICE

» Rt= Ncn™S/<Ncn™S>, where NcnTS is the charged particle multiplicity in the transverse

region.

 Using Rt, one can vary the magnitude of underlying events (UE) and study the

particle production. Rt—0 : Events with less UE. They are expected to

compatible with the results from jetty-like events based on transverse spherocity.

» |t is an useful tool to study:
» (Collective effects in events with low and high transverse activity
» Events as a function of varying multi-partonic interactions (MPIs)
» |nterplay between soft and hard interactions
» Auto-correlation effects
» A pr cut for the leading particle is required to ensure a hard process
» For identified particle analysis: prleading > 5 GeV/c (particle production
in transverse region is relatively stable in this range)
 For un-identified charged particle analysis: 8 < prleading < 15 GeV/c
(this hard cut reduces the flow effects, required for searches for jet

quenching effects)

28.07.2020 Sushanta Tripathy
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Leading-particle

—A@ Ag

Toward
Ap| < 60°

be

Transverse
60° < |Ap| < 120°

Transverse
60° < |Ap| < 120°

Away
|Ap| > 120°

- pp, \'s=13TeV

| —¢— Toward region

| =% Away region
—4— Transverse region

pei" (GeV/c)

ALICE, JHEPO4 (2020) 192 -
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Fooq _pleadmg > 5 GeV/e ALICE Preliminary B
B T pp, Vs =13 TeV |
& m25<R;<5.0 p.20.15 GeVic, |n] < 0.8

+ — . -
& | m00=R;<05 Transverse Region -

PYTHIA 8 (Monash 2013)
-------- EPOS-LHC

0.5

4 5
P. (GeV/c)
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0.5

(P+p)/(T*+)

_plTeading > 5 GeV/c ALICE Preliminary B

pp, Vs = 13 TeV

- m25<R;<50 p_20.15 GeV/c, [ < 0.8 i

| ®00=<R;<05 Toward Region

PYTHIA 8 (Monash 2013)
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% Identified particle ratios as a function of Rt in high-multiplicity pp collisions at 13 TeV
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p/r ratio:

 Radial flow-like features in both the regions.
However, this feature is stronger in the
Transverse region.

 Low-Rt trend is somewhat described by
models. However, both of them fail to describe
the high-RT trend.
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% Identified particle ratios as a function of Rt in high-multiplicity pp collisions at 13 TeV
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p/r ratio:

5 Leae | Asremny 1§ T b vty | _ _ |
S L uescri<s0  phoisosvien<os ] & [ m2SSA<50  hsbrscevie <08 - » Radial flow-like features in both the regions.
& [ 200sA<0S  TansverseRegion | & | *O00<Ar<dS  Toward Region - However, this feature is stronger in the
_ PYTHIA 8 (Monash 2013) - = PYTHIA 8 (Monash 2013) - !
0.5-_ ..................................... ] 0-5__ ] Transverse regiOn_
R oS ! » Low-Rt trend is somewhat described by
% 15 B A s models. However, both of them fail to describe
- _ O N I ........ - : .
P woHE ] s B the high-Rr trend.
2 osf: | i o gosb T : S
o 1 2 3 P. (GueV/c)5 o 1 2 ] p4 (GeV/c) ° =/zrallo.
T T e % P T » show a similar trend as the p/r ratio.
1:; | P >5 GeV/c op, V5 = 13 TeV | :E, | P >5 GeV/c op. 5 = 13 TeV ] . . .
(7 017 " 28 Ri<S0  p015GeVic il <08-) Gy 01 M 25<R<80  p 2015 GeV/c, bl < 0.8 - » high-Rttoward region approaches the results Iin
m | ®00=<H;<05 Transverse Region....f @ | ®00<FA;<05 Toward Region .
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0.05 0.05 -
- *:_+_ % ! B s e In general, EPOS-LHC does better than
l =23 : : e e :
i %E‘I‘:‘:i ] i ".._#—r%é%!ﬁ ... 1 T f . L Igu-% PYTH IA8.
% 2F % - | R .:
o 15F o 25 ] :
o It (I | —
9 05 g | e I
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% Identified particle ratios as a function of Rt in high-multiplicity pp collisions at 13 TeV Sencas
UNAM
ALICE

o pP/r ratio:

T Loccme | Aweemmmnny ] F T e pimnn _ _ . .
’ S = e y S = e

S wessm<so  piorsosviem<os ] & [ ®ESSR<50  pe01sGevie <0 -  Radial flow-like features in both the regions.
+ B B + B 7
& | ®m00<A<05 Transverse Region /| & | ®00sA;<05 Toward Region : : '

PYTHIA 8 (Monash 2013) - PYTHIA 8 (Monash 2013) — HOWever, th IS featu re IS StrOnger I n the

0.5 " EPOS-LHC 0.5 EPOS-LHC ] *
_ _ _ _ Transverse region.

» Low-Rt trend is somewhat described by
models. However, both of them fail to describe

o the high-Rr trend.

: T g E T s g ° S/mratior

I R oy L~ WP » show a similar trend as the p/x ratio.

+ p >5 GeV/c + p >5 GeV/c

& 7 pp, Vs =13 TeV 1 & FT pp, Vs = 13 TeV -

G 01 ®20=Ar<50  p2015GeVie <08 3 01~ ®255Ar<50  p20.15Gev/c ] <08 - » high-Rttoward region approaches the results Iin

é | ®00<AR;<05 Transverse Re‘g‘i‘(_)_n_,.._ ) | ®0.0<R;<05 Toward Region | .
T e e e T ias Menash 2013 : Transverse region.

0.05~ _ | % 0.05~ __ e |In eneraL EPOS-LHC does better than

: : ?%éf;ﬁf | T I . I I% PYTHIA8.

N L e i  The ratios suggest that the radial flow-like feature is

- c o ] _

2 o_},g g ———— also present in pp, and seems to be produced by the

& T2 Jeevid B o2 ) e interplay between the jet and UE component
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System size dependence of particle production as a function of
RT: an attempt to unveil jet quenching in pp collisions
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Charged particle production as a function of Rt in pp and p-Pb collisions at 5.02 TeV

1I_’_\ 3 | ] | | | | | | | | | | 1 || | | | || | | | | | 1;\
& ALICE PRELIMINARY Away Side pp Vs =5.02 TeV O
3 Near Side 8<p'Tead'”g<1 5GeV/c Transverse Side (TS) ;
D pT20.5 GeV/c, n|<0.8 ()
Of 2
- —
% i %
= — "
2 2
:2.84
© 10-3 R = NIS/UVI? EPOS: 2.68 O
O m 0.0<R;<0.5 Solid line: PYTHIA 8.244 O
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3 | | | | | | | | | | | | | | | | | | | | || | | | |
10 ALICE PRELIMINARY Away Side p-Pb \[sNN = 5.02 TeV
Near Side 8<p'Tead'”g<1 5 GeV/c Transverse Side (TS)
pT20.5 GeV/c, n|<0.8
10} =
Ny
\
DN\ %
N Ty
o S
¥ ALICE: 7.77 £ 0.31 =
TS, , « TS PYTHIA: 6.73
10-3 Rr= Ny, /(N EPOS: 5.88
—t— —i e, —at=
m 0.0<R;<0.5 Solid line: PYTHIA 8.244 (ANGANTYR) / =
o m 0.55A<1.5 1 pashed line: EPOS LHC
m 1.5<R.<2.5
m 2.

o Similar trend of pt spectra in transverse side for pp and p-Pb collisions. The rise of the ratio to the O0<Rt<5
pT1 spectra is less steep for p-Pb collisions.
» Near and away side high-pr yields are nearly independent. However, at low-pt, the Rt dependence is bigger
for p-Pb collisions than that in pp collisions.

Both PYTHIA 8.244 (ANGANTYR) and EPOS-LHC models describe data qualitatively for both collision systems.
However, the quantitative disagreement is quite significant, especially in near and away sides.
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Mean transverse momentum “3’2“&&223 3

ALICE ALICE PRELIMINARY

AN
@ - -
) Pb-Pb \/sNN =5.02 TeV
=
8 O Near Side
"
=
|_
Q
NS
8<p'fad‘”9<1 5 GeV/c Solid line: PYTHIA 8.244
0.5<p <8 GeV/c, n|<0.8 Dashed line: EPOS LHC
(O
—
(O
(&)
e
S

» Slight decrease at low Rt and remains nearly flat afterwards.

» Models deviate 10-15 % from the data for the <pt> across different collision systems.
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Mean transverse momentum “éﬁé“rtziii:s 3

ALICE ALICE PRELIMINARY

~~~
O . =
o Pb-Pb \/s,,, = 5.02 TeV
=
D o Away Side
OEEER - g
:\/I— I:ttt':':':':“:'IZII:I|:||:||:||:||:||:| i)
Q
N
8<p """<15 GeV/c Solid line: PYTHIA 8.244
0.5<p_<8 GeV/c, [<0.8 Dashed line: EPOS LHC
©
)
©
-
=
=

» Slight decrease at low Rt and remains nearly flat afterwards.

» Models deviate 10-15 % from the data for the <pt> across different collision systems.
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ALICE PRELIMINARY
Pb-Pb \/sNN = 5.02 TeV

A Transverse Side

8<p'fad‘”9<1 5 GeV/c Solid line: PYTHIA 8.244
0.5<p_<8 GeV/c, [<0.8 Dashed line: EPOS LHC

MC/Data

o <pT> INnCcreases with increasing Ar.

» Models deviate 10-15 % from the data for the <pt> across different collision systems.
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ALICE p-Pb \s,, =5.02 TeV ALICE PRELIMINARY
Pb-Pb \s,, = 5.02 TeV

o Near Side
o Away Side
A Transverse Side

(. 8P <15 GeVic Solid line: PYTHIA 8.244
| 0.9sp <8 GeV/e, n<0.8 Dashed line: EPOS LHC

MC/Data
|
\

» We see contribution of jets dominates in low-Rt while the <pt> approach to a similar value for

topological regions.
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ALICE

Ypp,p—Pb,Pb—Pb_ bop Eb. bbb

. 0 I : : S :
effects. The suppression in away side
£ E=e e n o MEsene T e e LI et e L :
£ ALICE PRELIMINARY & ALICE PRELIMINARY would indicate the presence of jet
o =502 TeV (Near Side) ~ 8<p*""<15 GeV/c o w =502 TeV (Away Side) ~ 8<p*""<15 GeV/c :
g 1_5—V087pp (VOM mSIt. claesases) : 4<p<6 GeVic, Ini<08 | o 1_5_V-S_pp (VOM mjlt. c|aszis) e s el quenching.
P o p-Pb (VOA mult. classes) % = o p-Pb (VOA mult. classes)
4 Pb-Pb (VOM cent. classes) % A Pb-Pb (VOM cent. classes)
e i } i e The trend for most peripheral and
|
e e el e e - B b ol LT e a e
lEpat o oy 1 [t f”* central Pb-Pb collisions are
I . .
- p— compatible with the ALICE /aa results
0.5 '281'2:‘%/5? INeak o oo .281'%5? Away + — for Jsnn = 2.76 TeV (ALICE, Phys.
P & + Rev. Lett. 108 (2012) 092301).
; ' "'””1|o ' "””1'c|)2 ST ; ' "'””1|o | ""”1'(32
<N . Transverse Side <Nch Transverse Side
(6
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% Search for jet quenching effects in small collision systems iz
ALICE

Ypp,p—Pb,Pb—Pb_ pp,p—Pb,Pb—Pb
TS

[op,p—Pb,Pb—Pb = b min.bias /PP minbias ° Ipp,p-Po,Pb-Pb IS Sensitive to medium
TS : : .
effects. The suppression in away side
£ HEEEe e L U S e e GO reaieee sl Si .
& ALICE PRELIMINARY & ALICE PRELIMINARY would indicate the presence of jet
DE Sy = 5.02 TeV (Near Side) ~ 8<p-""°<15 GeV/c i; Sy = 5.02 TeV (Away Side) ~ 8<pr- <15 GeV/c :
2 4 51— ® pp (VOM mult. classes) 4<pT<6 Sy i Hbe 2 4 5 ® pp (VOM mult. classes) 4<'OT<6 ERMENRUE quenChlng :
e 0 p-Pb (VOA mult. classes) | = 0 p-Pb (VOA mult. classes)
4 Pb-Pb (VOM cent. classes) % A Pb-Pb (VOM cent. classes)
e i } i e The trend for most peripheral and
|
| 3 Sy - LTI (e Sl g | SO GO 3. WSS} g:; ............................................................................................................. St ¢ -
gt 1y | [t “”4 central Pb-Pb collisions are
- p— compatible with the ALICE Iaa results
oo 1 53%, Near o os-igity i } 4 for Jsnw = 2.76 TeV (ALICE, Phys.
ot s dn s + Rev. Lett. 108 (2012) 092301).
I PG ey s gl e I e e g e ey el
1 10 - 1cs)?d 1 10 L 1g’f‘d
<NCh rfansverse oslde <NCh ransverse slige

In contrast to Pb-Pb collisions, no enhancement (suppression) of /yp p-pPo Po-Pb IS S€EN fOr NS (AS) In pp and p-Pb
collisions. Based on these results, no hint of jet guenching in small systems is observed.
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Search for jet quenching effects in small collision systems wiieares
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ALICE

Ypp,p—Pb,Pb—Pb_ pp,.p—Pb,Pb—Fb
- . iDL DE— o -
NE pp,p—Pb,Pb—Pb VPP mba.  vbD min.bias NEW . : ; :
TS A. Ortiz, S. Tripathy and G. Benecdi, arXiv:2007.03857 [hep-ph]
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In contrast to Pb-Pb collisions, no enhancement (suppression) of /s p-pb Pb-Pb IS S€EN fOr NS (AS) In pp and p-Pb
collisions. Based on these results, no hint of jet guenching in small systems is observed.
Predictions from Pythia 8 (Monash tune) is consistent with data
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» Using event shape observables like the Transverse spherocity and the Relative transverse activity classifier,
one can vary the magnitude of underlying events.
» (Clear dependence of light flavor particle production is observed as a function of event shape

observables.

» Jransverse spherocity allows one to distinguish jetty and isotropic events while using the Relative
transverse activity classifier, one can vary the amount of underlying events and study the final state particle
production.

 The comparison of the data with models like PYTHIA8 and EPOS-LHC, will help to constrain the models.

» In contrast to Pb-Pb collisions, no enhancement (suppression) of /5 p-po IS sSeen for Near (Away) side in pp
and p-Pb collisions. Based on these results, no hint of jet quenching in small systems is observed.

Thank you for your attention!

28.07.2020 Sushanta Tripathy 38



Instituto de
Ciencias
Nucleares
UNAM

ALICE

Back-up

28.07.2020 Sushanta Tripathy 39



Instituto de

% Identified particle ratios as a function of Sg =l i high-multiplicity pp collisions at 13 TeV Nﬁé‘fgggg
ALICE VOM estimator UNAM
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o K/zx and p/x ratios: the ratios to Sé’Tzl—integrated events highlight the radial flow-like features.

In general, the particle ratios are not described by the models like PYTHIA8 and EPOS-LHC. However, they
seem to explain the double ratios accurately.
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ALICE VOM estimator
notice the change in pt range!
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o K/zx and p/x ratios: the ratios to Sé’Tzl—integrated events highlight the radial flow-like features.

» =/x ratio: show a crossing point in the double ratio.

In general, the particle ratios are not described by the models like PYTHIA8 and EPOS-LHC. However, they
seem to explain the double ratios accurately.
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o K/zx and p/x ratios: the ratios to Sé’Tzl—integrated events highlight the radial flow-like features.

» =/x ratio: show a crossing point in the double ratio.

» @/x ratio: No significant dependence on spherocity unlike other particles.

In general, the particle ratios are not described by the models like PYTHIA8 and EPOS-LHC. However, they
seem to explain the double ratios accurately.
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SPT=1 MC Studies - SPT™ vs Sg

Correlation matrix

between SgTzl and S,
linear with an initial

28.07.2020

offset.

So:SoNoPt {nCh>10}
Q
m 1 I —
'A l LA A l L L A A A I L g I L LA LS ]' L 4 LA L l’ T ¥ ¥ 7 I
g - A‘ s ) c - ’;\ 6 : L ' T ¥ v 7 ] | L L I T 7T 1 71 ' L] ] l T T 7T l T 1:
i = i ""“,,“"' maaaa ]l & - ALICE Simulation ppi1s=7TeV E
£ Jf \ N v 95 - . -
0.8 = p,-0.15 - - PYTHIA 8212 (Monash 2013) Anl<08,N_ 215 3
< [\ N8 § 5 :” ' Spherocity classes -
= 025+ J v. 0-20% - = = | More than two charged particies -
o | L. 20-40% .g 45 7 <08, p_ 20.15 GeV/c) -
0.6 | / ‘. \ : 40-60% ) E E 0-10% - 50-60% 5
’ b i v\ ... B80-80% A L 4 10-20% 60-70% -
- F /a8 | - 80-100% > ~cF 20-3% 70-80% -
-\ | . L\ 1 2 35 30-40% 80-90% —
\ J.. . \ \| — - \ 40-50% 90-100% -
0.4 o\ P 1 . 4 et ’I h - 3 ET \ . o -
e e e S : * ;
.., o h'\ - ~ " I \ L. ,/"-’ \ . _" 2 E u ¥ “( ; E
F 4 1 -\‘“" \ N,"- . . — - e
0.2 L\ \ /N z 5
{ \ f B .
b \ / \ / . - 3
- " ’, \J - 1 ;,l 2 l s 2 4 A 1 - A A l 3 s ' s A 1 s s A s l . .’ s s l 2 4 L:
oo l | . I A 4 1 ) l A 4L 11 l | N N . l | - l 4 42 2 1 I 71 O 1 2 3 4
3 2 1 0 1 2 3 Ad (rad)
Ao (rad)

Sushanta Tripathy

43



Instituto de
Ciencias
Nucleares
UNAM
ALICE
pT=1 - pT=1
So ~ MCStudies- S5 Vs 59
Qualtitatively similar
Nch/MPI distributions
Qualitatively similar L -
Nch distributions (Eé 10:_ | o SOp
g 0:7 - — - gt -{ —So
i

t

. #ae | UHTHY

0.3 SO 4 ““.“«._t ‘+'"*-- i
‘-'*-‘—-— —M_-._-':“ *

0.2

0.1

10 15 20 25 30 35 20 45 50
Nch

0.55— — P, = 1 6 —+
il — S0 £ it
0

Spherocity Value

28.07.2020 Sushanta Tripathy 44



Instituto de
Ciencias
Nucleares
UNAM

ALICE

SPT= MC Studies - SPT™" vs Sg

1.15 | 13
g

= — lso/HM = — Iso/HM
-E-', - *#". B —Jetty'HM g' . :_ — Jaity/HM
EII.OS + + T 1 - ‘5: -
1 1‘} + | ——+_ 11— 1
0.95 F‘}f""# ++++ - + T4 |
e u _ 0.9 i| T ,: #|+‘|¢{ 4 1
Qualtitatively similar bas HW 1 - ﬁ* - 1 1
<prt> distributions 0.3 i 03 +-# :BJ‘} +
] 1T
075 '%M
A .
¢ 4 0.7 o8
—So oy L T S
3.5 pT = 1 p, [GeVic] p, [GeVie]
3 So (a) Spherocity (b) Spherocity pr =1
2.5
2
— 't
1.5}+'| ”*
- ._* *{
1——* } “-'-14"&
— e e P
0.5 -
= | l | | |
0 0.2 0.4 0.6 0.8 1
Spherocity Value

28.07.2020 Sushanta Tripathy 45



Instituto de
Ciencias
Nucleares

UNAM
ALICE

SgTzl MC Studies — Charged Vs Neutral
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