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* Recent studies in small colliding systems in high multiplicity domains have shown
some collective behaviours similar to the heavy-ion collisions where these effects
can be understood through the formation of QGP.

* Proper discrimination of soft and hard sectors of QCD will help to understand these
effects. Event shape observables, e.g., transverse spherocity, are useful tools to
disentangle these two domains.

* Event multiplicity and transverse spherocity can give insight about the property of an
event based on the number of multi-parton interactions and also on the gluonic
contribution in jets.
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 Heavy quarks have small rate of thermal
production in the quark gluon plasma (QGP).

* Experience the entire evolution of the medium.

* Investigate the interplay between hard and soft
components in the full pp collision.

* Test Multiple-Partonic Interaction: Several hard
interactions in one pp collision.

 Test of QCD calculations.

e Studying the fragmentation processes (baryons

VS. mesons).
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In hadron collisions, event shape observables measure the deviation of an energy flow of events from a
jetty-like to isotropic structure.

Defined in terms of geometrical distribution of the pT ’s of the charged hadrons in the final state.

The most widely used method to calculate the event shape is using the momenta of all particles in an
event.

The

Jetty (So— 0)
Isotropic (So— 1)
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The value of transverse spherocity run from 0 to 1.

Sy= 0 “pencil like” limit (hard events)

1 “isotropic” limit (soft events)
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e Analysed pp data for VS =13 TeV.
* We have analysed the following data sets:
LHC2016 (d,e,g,h,1,k,1,0,p) .

LHC2017 (c,e.f,1,,.k,1,m,0,r).
LHC2018 (b,d,e,f,g,h,1,k,1,m,n,0,p).

* Event selection:

Trigger:- KINT7(minimum bias): at least one hit in the SPD or
VZERO

Events within interaction vertex |[V,| < 10cm

* Multiplicity bins: [20-81],[20-30],[30-81]

* PT bins: [1-2],[2-4],[4-6],][6-8],[8-12],[12-24]

* Spherocity Intervals: [0-0.4], [0.4-0.55],[0.55-0.7], [0.7-1]
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esdTrackCuts->SetRequireTPCRefit(KTRUE);
esdTrackCuts->SetRequireI TSRefit(kTRUE);
esdTrackCuts->SetMinNCrossedRowsTPC(70);

esdTrackCuts->SetClusterRequirementI TS(ALIESDtrackCuts::kSPD,AlIESDtrackCuts::kAny);

esdTrackCuts->SetPtRange(0.3,1.e10);
esdTrackCuts->SetEtaRange(-0.8,0.8);

esdTrackCuts—SetMinRatioCrossedRowsOverFindableClustersTPC(0.8);

To achieve a better reconstruction of the event shape variable (spherocity), the two sets of track cuts namely, Hybrid
track cuts and TPConly track cuts + TPCrefit were tried, which are listed below:

TPConly Track Cuts+TPCrefit: FILTER BIT 1: Standard cuts on primary tracks

GetStandardTPCOnlyTrackCuts()+TPCrefit

Nov'l

Hybrid Track Cuts:

FILTER BIT 256:

ALIESDtrackCuts::GetStandardI TSTPCTrackCuts2011(kKFALS
E)

SetMaxDCAToVertexXY(2.4)

SetMaxDCAToVertexZ(3.2)

SetDCAToVertex2D(KTRUE)
SetMaxChi2TPCConstrainedGlobal(36)
SetMaxFractionSharedTPCClusters(0.4)
esdﬁlter—>SetHybrldFllterMaskGlobalConstralnedGlobalg <<8)

1Y, U1 AN | Ul‘ﬂlVl s U

FILTER BIT 512:

SetClusterRequirementI TS(ALIESDtrackCuts::kSPD,ALIESD
trackCuts::kOff)

SetRequirel TSRefit(kKTRUE)
esdfilter—SetGlobalConstrainedFilterMask(1<<9);
esdfilter—SetWriteHybridGlobalConstrainedOnly(kKTRUE)
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EffxAcc

Product of efficiency and acceptance was
computed and multiplicity weighted Weights
obtained with PYTHIAS8

Weights are needed to be applied due to the
difference between multitiplicity distribution
in data and MC
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No preliminaries are available at 13 TeV . Results obtained for D° at 7 TeV in pp collisions
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* Data generation: PYTHIA 8.302
50M pp collisions @ Vs = 13 TeV

* Configuration Used:

HardQCD:hardccbar = on
HardQCD:hardbbbar = on
Tune:pp = 14

ColourReconnection:mode = on

spherocity
Ema

sph

1400} JREL
= E
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e Track selection: pqirack> (.15

GeVle,
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The peak of the transverse spherocity
distribution shifts towards isotropic
events with charged-particle multiplicity,
which shows that higher contribution of
softer events is from high-multiplicity pp
collisions. So when the final state
multiplicity in an event is higher, the
probability of the event becoming
Isotropic is also higher.

Therefore, the study of particle
production as a function of event shape
classes has great importance to
understand the particle production
mechanism.
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D+ are selected via their pdg codes in the
central rapidity region |n| < 0.5.

« It can be seen that the lower p; region is

dominated by isotropic events over the jetty
events. However, as we move towards

higher p;, the scenario changes.

e At a particular point, termed as ‘crossing
point’, the jetty events dominate over the

isotropic events.

* In case of self normalised yield as a function
of charged multiplicity, low multiplicity region
is dominated by jetty events and a similar
reversal of nature of events os observed as

we move towards high multiplicity.
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Summary

From Data

pp 13 TeV data has been analysed for D+vs spherocity analysis.

Hybrid track (Filterbitl, Filterbit 256 and Filterbit 512) cuts are used
for better reconstruction of event shape variable (spherocity).

RawyYield has been extracted fro data using Gaussian function for the
signal and exponential function for the background.

Analysis has been done in three different multiplicity bins and 6 different
pT bins.

RawyYield has been corrected by efficiency to get the corrected yield.
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From PYTHIA

*We studied production of D-mesons with transverse spherocity in
pp collisions at 13 TeV using PYTHIAS.

* At low pT, the isotropic events dominatewhereas at high pT jetty
events takeover.

* At low charged multiplicity, jetty events dominate whereas at high
multiplicity isotropic events dominate.

THANK YOU
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Mass Spectra: [mult:20-81 & Sph:0.4-0.55]

NTracklet [20.81]. 1=p < 2 GeV/c, Ntracklets [0.40.0.55]
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Mass Spectra: [mult:20-81 & Sph:0.55-0.70]
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Mass Spectra: [mult:20-81 & Sph:0-0.4]
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Mass Spectra: [mult:20-30 & Sph:0.4-0.55]
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Mass Spectra: [mult:20-30 & Sph:0.55-0.70]
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Mass Spectra: [mult:20-30 & Sph:0.7-1]
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Mass Spectra: [mult:30-81 & Sph:0-0.4]
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Mass Spectra: [mult:30-81 & Sph:0.4-0.55]

NTracklet [30.81]. 1=p < 2 GeV/c, Ntracklets [0.40.0.55]
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Mass Spectra: [mult:30-81 & Sph:0.55-0.7]

NTracklet [30.81]. 1=p < 2 GeV/c, Ntracklets [0.55.0.70]
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100

Mass Spectra: [mult:30-81 & Sph:0.7-1]

NTracklet [30.81]. 1=p < 2 GeV/c, Ntracklets [0.70,1.00]

Significance (3c) 4.1 + 0.8
S (36) 172 + 35

- B(30)1587 + 13
r S/B (30) 0.1084

100

1.8 1.85 1.9 1.95

M (Kt (GeV/c?)

NTracklet [30.81]. 6<p < 8 GeV/c, Ntracklets [0.70,1.00]

Mean = 1.873 + (

Sigma = 0.011 +

Significance (3c) 26.0

B (3c) 558 + 10

).000

N.000

S/B (30) 1.8635

) 785 ) To5
M (Kt (GeV/c?)

)

“8poo

eV/

=500

00

untg/(14

o
Gs00
1000

500

[=]

NTracklet [30.81]). 2<p_< 4 GeV/c, Ntracklets [0.70,1.00]

Sigma = 0.009 +(

[Significance (3c) 29.0 + 0.8
S (3c) 2659 + 82
B (30) 5728 + 29

S/B (30) 0.4642

Mean = 1.872 + 0.

000

0.000

) 765
M (Knrrt) (GeV/c?)

NTracklet [30.81]. 8<p_ <12 GeVic, Niracklets [0.70,1.00)

Mean = 1.872 £ O

Sigma = 0.013 +(

Significance (3c) 17

S/B (30) 2.6526

M (Knrrt) (GeV/c?)

.001

0.000

400

200

v/

NTracklet [30.81]. 4=p < & GeV/c, Ntracklets [0.70,1.00]

Sigma = 0.010 + (

B (30) 1720 + 17

Mean = 1.872 £ 0.

000

D.000

S/B (30) 1.3566

P B Ly Ly 0
1.75 1.8 1.85 1.9 1.85

M (Kn+rt) (GeV/c?)

NTracklet [30.81].12<p <24 GeVic, Niracklets [0.70,1.00)

Sigma = 0.015 + (

f_Slgnlficance (30) 8

3 S (30)88 + §

} | boug N

- +TSJE{'3|J> 5'.2172; | ++ 'lf I
75 18 18 18 185

M (Kn+rt) (GeV/c?)

Mean = 1.875 £ 0.

002

D.000

34



T muit

1<Pt<2 GeV/c
7
i I
o Ntracklets: 20-30
i —— data
I —— Pythia8
a4
3
2
(]
F | I
C:‘...|....|..H\...‘\....|....|m.l.u.l....l..
0 0.1 0. 03 04 05 06 07 08 09
Spherocity (S))
6<Pt<8 GeV/c
§>E 1
Ntracklets: 20-30

i —— data

- —— Pythia8

= L

——
A PR P PN P T P RS NI
0.1 02 0. 04 05 06 07 _08 09
Spherocity (S )

car
YmuIL

carr
mull

Y

Backup

2<Pt<4 GeV/c
|
b Ntracklets: 20-30
—— data
—— Pythia8
-
0 kedeleiniledeleinieleiieinieleimieininlnieieininlnieieininlsinininieleiiiielninii
0 01 02 03 04 0. 06 0.7 _08 0.9
Spherocity (S )
8<Pt<12 GeV/c
T 1
i Ntracklets: 20-30
6_
i —— data
s —— Pythia8
——t+——
27
I = ——
:IIII‘\IIIIIIIIII\\\III\\IIIII\IIII\\\IIl\\IIlII\I
0 01 02 03 0. 0. 06 0.7 _08 0.9
Spherocity (S )

car
YmuIL

carr
mult

Y

4<Pt<B GeV/c
?: |
- Niracklets: 20-30
67
s —— data
s —— Pythia8
8
3
o
—————
1i — =
Ci...\\\...I\...I.H.I.‘HI....I....M...\H..I....
0 0.1 0.2 0. 04 05 06 07 08 0

.9 1
Spherocity (S )

12<Pt<24 GeV/c

T | |
el Ntracklets: 20-30
! —— data

°F —— Pythia8

-

2}

1:_

C:...‘\‘...I‘...I..‘.I..H\.. L L L L

0 0.1 0. 03 04 05 06 0.7

0.8 09
Spherocity (S )



1<Pt<2 GeV/c 2<Pt<4 GeV/c 4<Pt<6 GeV/c

carr
Ymull

carr
YmuII

i 3 /T
I Eal | I 5 F I
Ntracklets: 30-81 el Ntracklets: 30-81 sl Niracklets: 30-81
—— data 57 —— data 55 —— data
—— Pythia8 —— Pythia8 i —— Pythia8
4 4i—
| B el
2 2
. ——(— B
_i___ == - p——
AP I A P D B B P P Gi....u.‘.\....I.I..I...II...I|I.I.I....I....|.I.I C:I.I.I..I.I.I..|.I..|.I.I|I.I.|..I.|..I.I.I..|.I.I
0.1 02 03 04 05 06 0/ 08 09 0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 _08 039
Spherocity (Su) Spherocity (Su) Spherocity (Su)
6<Pt<8 GeV/c 8<Pt<12 GeV/c 12<Pt<24 GeV/c
v t= 7
I el I T I
Ntracklets: 30-81 sl Ntracklets: 30-81 B Hﬁ Niracklets: 30-81
—— data 5_ —— data 5:_‘_ —— data
—— Pythia8 i —— Pythia8 —— Pythia8
4k ! af
_
e S o 2'_
S [
i et
—— h| - 1= =
—_— [ == [
e O e e O B T v T T

0.8 0.9 0.8 0.9 0.8 09
Spherocity (Sg) Spherocity (Su) Spherocity (Su)



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

