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Outline

 Comparison between methods VOM and reference |eta|<0.3
for spectra, for Mean Pt
* | || compare what happend when | use Backgroung rejection.
e Correlation pt vs <dN/deta> |etaj<0.3
* \We compare the VOM-REF ratio for:
Nch in VOM> <N/deta>eta<0.3
Nch in VOM< <dN/deta>eta<0.3
Nch in VOM= <dN/deta>eta<0.3

e Conclusions.
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Analysis and run selection

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) (after all ev selection)
MC Pythia6 Perugia 2011 LHC15g3c3 50 mill.
MC Pythia8 Monash LHC15g3a3: 40 mill,

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

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)

No PF protection should be applied for LHC15f **

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; * - - -

« MinRatioCrossedRowsOverFindableClustersTPC=0.8; primary charged particles with

« MaxFractionSharedTPCCluster = 0.4; | 77 [<0.3 and 0.15<p_<10 GeV/c.

» Maxchi2perTPCcl=4.; .

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

« SetDCAToVertex2D(kFALSE); _

« SetRequireSigmaToVertex(kFALSE); with | 77|<0.3 and 0.15<p_<10 GeV/c.

* RequireTPCREefit(kTRUE); . Multiolicity:

» Requirel TSRefit(kTRUE); ultiplicity.

* AcceptKinkDaughters(kFALSE); - Reference multiplicity selection with

« MaxDCAToVertexXYPtDep("0.0182+0.0350/pt*1.01"); *

. SetMaxChi2TPCConstrainedGlobal(36.); | 77]<0.3
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https://twiki.cern.ch/twiki/bin/view/ALICE/AliceHMTFCodeSnippets#Physics_Selection

Useful tools for Multiplicity estimators

e Used libraries

$ALICE PHYSICS/OADB/COMMON/MULTIPLICITY/AliMultSelectionTask.cxx
$ALICE PHYSICS/OADB/COMMON/MULTIPLICITY/macros/AddTaskMultSelection.C

* Snippets

AliMultSelection *MultSelection
Float_t 1MultiplicityPercentile

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

e ALiPPVsMultUtils class from AliPhysics>=vAN-20151019-1 obsolete

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

Thanks David for help.
and Vytautas for provide the binning
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https://twiki.cern.ch/twiki/bin/viewauth/ALICE/AliceHMTFEstimators

. In order to answere Arturo’s question;
The phySICaI pr0b|em Why to do so many technicalities?
Where is <pt> high? |s there any physics motivation?

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

Fod

2.B<eta<5.1 -3.7<eta<-1.7

|
U — / \ |l
Vo

VDA

Precise measurement 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?
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Events in e T

L PE_'.} pp 15=13 TeVs Al inclusive -
VOM Multiplicity clases § 16F o E
- .. With plleup rejection metheds ]
1y 14 .
With BG rejection: 12 e e
if( fNOflITSClusters0+ fNofITSClusters? L A A E
> 65+4*fNofTracklets) return; ] Y S 3
With MV pileup rejection: B —f
SetMinPlpContribMV=5, R R =
SetMaxPIlpChi2MV(5.0), — ) g — L v nenne Nevror=55173415 .. -]
SetMinWDistMV(15.0), S _'-'g ' .
SetCheckPIpFromDifferentBCMV=kFALSE. E 2_:::::::::::::::::::::::::::::::::::::::::::::::::_
With low diagonal cut SPD & VOM © ’ S:A IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _:
Off-Online FastOR: e 7 Higher difference is .
. _ S LA for first bins -
onlineSPD >= -20.589 + 0.73664*offlineSPD .2 1.6~ 7
O !
&& onlineVOM >= -100.+7.*offlineVOM QL
@
Snippets (thanks to Yihye Song) =
AliVVZERO* vzero = flnputEvent->GetVZEROData(); E = | s“
fMTotVOA = vzero->GetMTotVOA(); fMTotVOC = vzero->GetMTotVOC(); 5 : =
fTriggerChargeA = vzero->GetTriggerChargeA(); HD..:..-' .\l ._,rl/" IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII __
L/ i
riggerChargecC = vzero->GefTriggerChargeC() o Rl
o
o

onlineVOM = fTriggerChargeA+fTriggerChargeC;

offineVOM = fMTotVOA+fMTotVOC;

https://twiki.cern.ch/twiki/bin/view/ALICE/AliceHMTFPastFuture Ve dmgtiplicity percentil


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

Some control plots to see the cuts applied

nTracklets vs SPD clusters

E 700 i ftrackVsClusters
a s Entries  2.922001e+08
w Mean x 8.203
T:’J Mean y 43.9
RMS x 9.759
RMS y 56.38
1 __- I L 1 1 I 1 1 1 I 1 1 1 I 1 L 1 I 1 1 L I 1 1 L I 1 1 L I 1 1 L
20 40 60 100 120 140 160 180
Tracklets
VOM-FastOR offline vs VOM online
2 3000 TVOMFOR
= Eniies 26821000408
g2500H(E
E FMS 70.36
BAS y TE5.3
E 2000
3
= 1500
1000
500
ﬂ{] 50 100 150 200 250 300
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VOM-FastOR offline

SPD-FastOR online

With any method of PU rejection

SPD-FastOR offline vs SPD online

300 - fSPDFOR
I~ Entries 2.922001e+08
- Mean x 17.06
250 — Mean y 8.775
L RMS x 19.75
- RMS y _7_7 13.08
200[— i
150{—
100{—
50|
00 50 100 150 200 250 300

SPD-FastOR offline

10°

10°

10°

10*

10°

10°
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Clusters

control plots to see the cuts applied

nTracklets vs SPD clusters after SPD PUre;

||||||||||||||||||||||||||||||||| 1

20

40

60

80

100

120

VOM-FastOR offline vs VOM online after SPD PUrej

YOM-FastOR online
=
==

=]
=

500

Eniries 260475508
Mlzan K T0.73
féfzan y TEE.&
RS E6.84
RS y T61.2

50

100

150

200

With

SPD PU rejection

VOM-FastOR offline
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ftrackVsClustersSPD
Entries 2.877339e+08 107
Mean x 8.018
Mean y 42.39 108
RMS x 9.607 . . .
- | fvsy Is SPDPile-up rejection
10°
10*
10°
10?
10
140 160 180
Tracklets
SPD-FastOR offline vs SPD online after SPD PUre;j
oo 300 fSPDFORSPD
% - Entries 2.877339e+08
- Mean x 16.45
1 nc:’ 250 Mean y 9.502
o) Z RMS x 18.98
F b = RMSy 1273
'-l',t-‘ 200[— ==
o o
1 L
@ 150 —
1t E
100—
10 -
50—
110 -
Fas L ok = ' 2
1
250 200 0 50 100 150 200 250 300

SPD-FastOR offline



Some control plots to see the cuts applied

nTracklets vs SPD clusters after Background rej

With
Background rejection

o 700¢ FradkVSCIUSiorsEq Applied the cut on tracklets vs clusters
8 ook e T
8 600 :_ Mean y 3.9.25
- RMS x 9.637
- - -_|RMSYy 43.32
500 NoflTSClustersO+ NoflITSClusters1> 65+4*fNofTracklets
400
300[—
200}
100{—
0 7-_ I L L L I L L L I L L L I L L L I L L L I L L L I L L L I L L L 1
0 20 40 60 80 100 120 140 160 180
Tracklets
VOM-FastOR offline vs WM online after Background rej
n 3000 SPD-FastOR offline vs SPD online after Background re;
T Eniies | Z.502008cs08 " o 300 - _ l_fspgi??gg -
.D 05 = B niries . e 107
[ 2500 :E:: : :‘::3 1w & 250 miiﬂ ; ;2'33
-.ID- FhiS x E8.53 g - RMS x 18.02 10°
%J 20 RSy 7564 W B - RMS y 1217
L L 200 o
= A -
S i o -
1 w 150/— 10*
i - 10°
10 100 :—
1 - 10?
50—
10 - 10
0: L i R I M . 1
1 0 50 100 150 200 250 300

200

VOM-FastOR offline
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SPD-FastOR offline
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With

Some control plots to see the cuts applied by reiection

nTracklets vs SPD clusters after MV PUrej

Clusters

YVOM-FastOR online

700 ftrackVsClustersMV
Entries 2.763534e+08
Mean x 8.196

600 Mean y 39.15
RMS x 9.632

500 - -. | BMSy 43.27

400

300

200

100

1 1 I L
100

1 |120| 1

L 1 1 L I 1 1 1
140 160 180
Tracklets

VOM-FastOR offline vs VOM online after MV PUrgj

Eniries
Fizan
Maan y
RS x
Rl y

Z.aD4TEZeM08
73

784.1

£8.57

759.4

200

SR
250
VOM-FastOR offline

SPD-FastOR online

Using MV parameters:

SetMinPIpContribMV=5,
SetMaxPlpChi2MV(5.0),
SetMinWDistMV(15.0), S
SetCheckPlpFromDifferentBCMV=kFALSE.

SPD-FastOR offline vs SPD online after MV PUrej

300 - fSPDFORMV
I~ Entries 2.763534e+08
: Mean x 16.3

250 - Meany 9.52
- RMS x 18
- BMS y 1217

200(—

150(—

100—

50—
0 C ey

0 200 250 300

SPD-FastOR offline
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Some control plots to see the cuts applied

nTracklets vs SPD clusters after low diag cut

o 700 - ftrackVsClusterslowdiag
% - Entries  2.665956e+08
r M 7.688
2 600f penx o
- RMS x 9.208
500(— - [ Rmsy 41.35
400[—
300(—
200
100
0 7-_ I L L L I L L L I L L L I L L L I L L L I L L L I L L L I L L L
0 20 40 60 80 100 120 140 160 180
Tracklets

VOM-FastOR offline vs VOM online after low diag cut

YVOM-FastOR online

M I ]
200 W L
vUM-FastOR offline

Ml P I PR
50 100 150

10’

10°

SPD-FastOR online

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

FO , VOM : online vs offline

* In most of the 2015 data taking: trains of bunches, spaced by 25 or 50 ns
* Multiple collisions within the readout window of VO and SPD

. Trigger : 25 ns (1BC)
VO
| . | Readout : 75 ns (3BC)
I_._. Trigger : 100 ns (4BC)
SPD |||l [ | B I | MM | Readout:300ns(12BC)

* To reject pile-up events, correlations at trigger vs readout can be used

SPD-FastOR offline vs SPD online after low diag cut

300 - fSPDFORIlowdiag
- Entries 2.665956e+08 107
- Mean x 15.32
2501— Mean y 9.79
- RMS x 17.23 108
- RMS y 12.27
200|— 10°
150 1ot
E 10°
100—
- 10
:_ o 10
. - A R P R A
0 50 100 150 200 250 300

SPD-FastOR offline

onlineSPD >= -20.589 + 0.73664*offlineSPD && onlineVOM >= -100.+7.*offline\VOM
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Some usefull plots for VOM Analysis " Al PY rejection cuis

Neh (Inl < 0.3)

Multiplicity Correlation (VOM and Inl < 0.3)

20
80
70
60
50
40
30
20

10 '|'-|—

09

.ED.

40 60

a0 100
VOM Percentile

VOM percentil

<dN/deta> |eta|<0.3

0.0-0.1,
0.1-1,
1-5,
5-10,
10-15,
15-20,
20-30,
30-40,
40-50,
50-70,
70-100

17.99
14.71
11.69
.55
.19
.22
.11
.00
.14
.18
.10

N WS UTo 00 W

Multiplicity VOM

| reproduce the proyections in order to
ensure the value of <dN/deta>

1)
<
=

VOM percentil bins:
Mean=17.992113
Mean=14.710761
Mean=11.698454
0 Mean=8.557320
5.00 Mean=8.197707
0 00 Mean=7.220561
-30.00 Mean=6.118707
g .00 Mean=5.007644
=70,
-10

oo
f=t=T=T=

Density (Integral

00 Mean=4.149324
00 Mean=3.180693
0.00 Mean=2.103562

cccacnaA T
AHmhmMAGm o

Event

107

50 60 70 80 90
(measured) Reference Multiplicity (Inl<0.3)

The number of events where taken from
each multiplicity class
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Comparing estimators VOM and Ref | eta| <O 3

With BG rejection
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Comparing estimators VOM and Ref | etal <O 3
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Comparing Yield of

';:E All Inclusive (MB VOM)
9 with and without

o All PU rejection cuts:
E-: 103 |- PP. 1513 TeVs MB.inclusive. VOM; ... 5; ............
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Comparing for VOM percentils and Nch for its <dN/deta

Ratio to 0-100% (1/N
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Who contributes to the greater fraction for VOM?

PP 15=13 TeV's VOM percentil bins:
VOM 0.00-0.10 Mean=17.992113

VOM 1.00 Mean=14.710761

VOM 5.00 Mean=11.698454

: VOM 0.00 Mean=9.557390
W VOM 00 Mean=8.197707
WA VOM 00 Mean=7.220561
VOM 00 Mean=6.118707

VOM
VOM 00 Mean=4.149324
DDD Mean=3.180693

0.10-
1.00-
5.00-
10.0
15.0
20.0
30.0
40.0
50.0
70.0 00 Mean=2.103562

1
0-15.
0-20.
0-30.
0-40.00 Mean=5.007644
0-50.
0-70.
0-10

Event Density (Integral=1)

Ned to compare with:
VOMNch < <dN/deta>etaj<0.3

10°°

10 L ATARE I

0 10 p20 30 40 50\ 60 70 80 90 100
sasured) Reference Multiplicity (Inl<0.3)

Ned to compare with:

VOMNch = <dN/deta>etaj<o03 Ned to compare with:
VOMNch > <dN/deta>eta<0.3
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Correlation: Pt vs <dN/deta> |eta|<0.3 This was made for all VOM bins
With BG rejection

Cormalation Mch ve Pt 1or 0.000000=VDM percentll=0.1000(

=1
[ ) L]

[ 1)

Pt (GeV/C)

Ty

-, ™,

i

Nev=53433

Nev para mayor=2792°¢ ;Y il
Mch (Inl<0. 3}

Nev para menor=22150
Nev para ig=3358
Suma=53433

In order to get @dis/tributions for:

Nch in VO <dN/deta>eta<03=17
Nch in VOM< <dN/deta>eta<03=17
Nch in VOM= <dN/deta>cta<03 =17
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Correlation: Pt vs <dN/deta> |eta|<0.3 This was made for all VOM bins

Carmelation Neh v Pt iar 0.000000<voM percenti<o.1ooon V1N All PU rejection cuts

Pt (GeVIC)

Nev=36600

i

ol =0
MNch (Inl<0.3)

Nev para mayor=19265 fj
Nev para menor=15007
Nev para ig=2328
Suma=36600

In order to get @dis/tributions for:

Nch in VO <dN/deta>eta<03=17
NC’] in VOM <dN/deta>|eta|<0.3=1 7
NC’] in VOM= <dN/deta>|eta]<0.3 =17

Heéctor Bello Martinez 22
TAIVULIUL DJVITU IV wuanavz




Comparing with VOM mult for Nch:
greater,

With BG rejection

1

0

104

10°°

10 Hef Neh=17 (2710)

10 sf RET NGRS 7 (g

10 RATNGHES (A7) e

1N
e

101 1 1in

p, (GeV/c) (Inl<0.3)

Ratio (VOM/reference) (1/N_ 2np1)d2 o/ (@ndp)) (GeV/c)?

p (GeV/c) (Inl<0.3)
To check the contribution to the ratio,

A crosscheck in number of events has been taken into account
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lower and equal to <dN/c

VOM 0.0-0.1% Nch=17 (2*10)

WVOM 15-20% Neh=7 (28] U T "
VOM 50:70% Nehg (2n) :
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Comparing with VOM mult for Nch:

Ratio (VOM/reference) (1/N_ 2mp 1).:12 o/ (@ndp)) (GeV/c)?
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To check the contribution to the ratio,

A crosscheck in number of events has been taken into account

Heéctor Bello Martinez

With All PU rejection cuts

lower and equal to <dN/deta>

5 5O 15.20%% Nehe? {24*5}
1 0—6 """"" oo VOM 50-70% Neh=3 {24y
10 2 U REINGhETT (2R
10~ g R NERET (NG
10 8 Y L LTl s S

5

2 JES 0K
see next slide
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—

o
IIIIIIIIIIIIIIIIIIIIIIIIIIIII

§.+

oC
—

p, (GeV/c) (Ini<0.3)
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Why VOM mult for Nch equal to <dN/deta> gives ratio
different to one:

Mo necesariamente el ratio debe ser 1 gj

Caso 1 evento mult 17 pero ratio REF/AVOM no es 1.

N=17 N=17
ent vOM | . ent_ref |
I f
. = pt | . =pt
REF/vOM Plot
17 trazas-> &) 9 pt=0.5 9 pt=0.5 1 o I |
6 pt=1 4 pt =1 4/6=0.66 | Caso linea azul
5 pt=2 3 pt =2 3/5=0.8 |
0 pt=3 1 pt=3 0 |
17 trazas-> e] 7 pt=0.5 7 pt=0.5 =1 |
5 pt=1 6 pt =1 6/5=1.2 [l
2 pt=2 3 pt =2 32=15 1_|L.; caso linea roja
3 pt=3 1 pt=3 1/3=0.33 |

(1/2pipT_)1/Nev_ncref) (dN/detadpTi)=(1/Nev_ncref) {dN_entvOM) Ratio=(1/1)}{dN_entvOM)/(dN_entref)
(1 2pipT _1/Nev_ncvOm)(dN/detadpTi)=(1/Nev_ncvOm)idh_entref)
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Comparing with VOM mult for Nch: With BG rejection

g reate r, VOMNch VS REFetaj<0.3

VOM 0.0-0.19% (2410
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57 IONE BT (RAT) e |
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|
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B Hef Neh=7{2"5)
Ref'MNeh=3(2"1) "

ek ek ek ek ek ek ke b
]
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DDDDI-DD

S
5
Pd
o
Ref Neh=17 (2410) 2
o
=
(4V]

ev

—
%]

o
n =

tio (VOM/reference) (1/N

Ratio (VOM/reference) (1/N_ 2np1)d2 o/ (@ndp)) (GeV/c)?

/
-
-
L
-
-
-

p, (GeV/c) (Ini<0.3)

P, (GeV/c) (Inl<0.3)
To check thb contribution 6 the ratio, we see the

contribution comes from VOMnch > <dN/deta>etaj<03
Hector Bello Martinez
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Comparing with VOM mult for Nch:
greater,

..pp..I'Ezl3..'I'e\rs,.t:harge.par.ticles.............'

~~_ {0 4O MOM.O.0:0.1% Noh=17.(2110). 7K
2‘5 108 f- o YOM 15:20% NCN=7 (205) | F

6O JOM 50-70% NCh>3 (271) L
%5 10_7 +""Ref Neh=17 (2710
~~ 107 G REE NGRET (NG
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cﬁ D i 3 L L . 1 L 1 i bl

ev

o
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Ratio (VOM/reference) (1/N
\*]

p, (GeV/c) (Ini<0.3)

1/N_2n

tio (VOM/reference) (

With BG rejection

VOMNch VS REFetaj<0.3

10
10°

1E - 'T"':'.‘n
10 1 pp (5=13 Tevs, charge particlé®%,
10720 VOM-0.0-0:1%: (2010 -
Bl S YOM 15-20% (275)
10 3 VOM 50-70% (2M)

1.5

o
)l

e

S
=

-

10
p, (GeVrc) (ni<0.3)

To check thb contribution 6 the ratio, we see the
contribution comes from VOMnch > <dN/deta>eta<o3

Heéctor Bello Martinez
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Summary

 Different PU rejection cuts were applied.

 After the analysis, the contribution to have greater spectra for VOM
than for Reference seems due to the
spectra for wich Nch in VOM is greater than <dN/deta>etaj<0.3

 After all the PU rejection cuts, | see at Pt near 4 GeV the same
increase in the ratio VOM to REF for each VOM multiplicity class.

To be done
* To see the effect in MC pythia
» Continue with So analysis

Thank youl.
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Back Up

Heéctor Bello Martinez
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Min Bias cross checks for VOM and Ref | etal <0.3

i’- 107 With PU rejection cuts
8 TO g 10 ”‘t’"‘!"‘!’m ''''''''''''''''''''''''''''''''''''''''''''''''''''''''
~ A S ] R
il QT o Rl O 8
T 1072y vezis Tevs, charge particies Vol iy Q72 e oy,
"“E 4073 E kN 103 - PP 5213 Tevs, charge particles: ... % ...
o SUMA DE VOM bins ~ v
“HD [ ] 10 4 ' SO SUMA for-each Neh: B
~F 5 %@
Ié_ 10—5 ............................................................................................................ 10 2 foeo S BIPTIR rreessd ”
L1008 oyl S S
Z 104 3 104 v
L B QB
I s T LO2f
S O ALO [
AR | =S —T—v—’r-wr-‘r-vwmmw - LAY i
S 1 l|||I|||||| 1 v '"""||||l :
) .90 0. ;
S QLGB D .08 '
0L D3 QL Q7 [
R e T 2 0.96F
> 0.95 ' 0.95
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)
S p, (GeVic) (Inl<0.3) p, (GeV/c) (Inl<0.3)



leading spectra lor charga parliches for gp 15=14 1895
0. 00=VOM perc-od. 10

& 10=VOM perc=c1 OO
1.00=N0M perc=5.00
B.00=N0M pere-c10.00

1 DU00=WM paro=cl 5.04
15 00 panc-c20. 04
2003000 parcac3d.00
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A0 300K paarcadSd. 00
S0U00=0EM paro=cP0.00
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10
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Comparing for VOM percentils and Nen for its <dN/deta>

105 .......................................................................................................
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Comparing for VOM percentils and Nen for its <dN/deta>

10° " With BG rejection
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Mean Pt from VOM percentils to <dN/deta>|etaj<0.3

(pT ) not corected vs VOM percentil measured, for inel pp @ 13TeV

£ Without efficiency corrections
. «y 0.95
06 —r— D-
| Y 09
0.551| — E‘
0.5 \ / _— 085
0'450'"'\Hd"'zd"éd"ltd"'o"éd"'?d';ggq”'gg;ji?o. ; ™
AN igh Pr \/\“@A Low Pr o
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5 % VOM 1.000000 - 5.000000 Mean=11.693564
0 VOM 5.000000 - 10.000000 Mean=9.638583 °
€ VOM 10.000000 - 15.000000 Mean=8.33265
= VOM 15.000000 - 20.000000 Mean=7.382256 pp, Vs 13 TeVs
B VOM 20.000000 - 30.000000 Mean=6.291449 °
% VOM 30.000000 - 40.000000 Mean=5.149562
G102 VOM 40.000000 - 50.000000 Mean=4.245913
& VOM 50.000000 - 70.000000 Mean=3.213753
= VOM 70.000000 - 100.600000 Mean=2.029644
m L]
g / e VOM Multiplicity classes

o 0.45
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dN/d
107 v < n >|E[al—3ﬂ'3
A O ;* ‘:
i == ) \V
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10705050 40~ 80 80 70 8O 90 1ImHector Bello Martinez 34
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Mean So from VOM percentils to <d N/deta>|etaj<0.3

1 8, ) not corrected vs VOM percentil measured, for inel pp @ 13TeV

Density (Integral=1)
23

Event

—_
<
[ 5]

10

107°

10°°

measured { SO) (GeVic), Inl<0.3

60 70 80 90 10(’
VOM percentil @

10

20

1s=13 TeVs VOM perceniil bins:

{]M 0.000000 - 0.100000 Mean=17.202513
. V{]M 0.100000 - 1.000000 Mean=14.501287
YOM 1.000000 - 5.000000 Mean=11.693564
VOM 5.000000 - 10.000000 Mean=9.638583
VOM 10.000000 - 15.000000 Mean=8.332656
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Invariant Yield for VOM percentils ¢ LHC15f (pass2)

10°
104

e Vytautas et all Analysis Note

= https://aliceinfo.cern.ch/Notes/sites/aliceinfo.cern.ch.Notes/files/notes/analysis/akalweit/2015-Sep-15-analysis_note-/

il o
L R r-"‘

FI-_.rr
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i s = l“'\"""'l'rh

&3 as—dr n....*;_:l'---

atex, po (=7 TeV,
Viak lin

BEo-100 frel)  Ero-100m
+F Eso-rome 2l Ed0-sr 2
[Fl 30407 ix [Fl20-30% x 2]
1520 2 10-15%
5100 fx 2 -5 2
FlO1-1% fx [M0-0.1% fx 2'Y

1IN, ENigywdp [GeVicl'
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P
!
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a1 02 o3 1 2 3 4 5&7 10 2C
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no (1/2pi*pt) normalization
0.15<p1<20 GeV/c
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https://aliceinfo.cern.ch/Notes/sites/aliceinfo.cern.ch.Notes/files/notes/analysis/akalweit/2015-Sep-15-analysis_note-AnalysisNote.pdf

Invariant Yield for Reference multiplicity estimator
10°
104
10°
102
10

1E- .pp./5=13 TeVs, Nch. (inh<0.3 w5 i T
pp': R ich 4

=24, (219)" "N .. — g We reach Nch=27
741503 v vyly Yy

..........

=k
S

=k
<
(]

=k
<
o]

. j We want to check the spectra
R R behaviour when we take
Nch= <dN/deta>|eta|<0.3

For each VOM multiplicity
class.

=k =l
<<
(4 [ =

See next slide.

Ratio to All Nch (1/N_ 2p )d?N,, / (dndp,) (GeV/c)*

1N Martinez 37

P, (GeV/c) (Inl<0.3)
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+ Ref Nn::h_ 2“1

Comparlng estlmators _VOM and Ref | etal <0.3

5 Greater fraction for VOM=50-

=
od
£ 2.2 70% than VOM 0-0.1%

To check the compatibility
of my program and the
information given by the
spectra we make another
crosscheck.

| take the spectra and
calculate <pr>

Ratio (VOM/reference) (

p, (GeVrc) (i<0.3)

) Martinez




Cross check Mln Blas for VOM and Reference
102 [T 9 10

----------------------- Taking into account the LOQ
....................... percentage of events from QB
....................... the percetiles distribution

1 e EE Nl

1n-1 1 1N

P, (GeV/o) (I<03) < (Gevic) (ini<0.9)



Correlation pt vs <dN/deta> |etaj<0.3

Nev=2648044

Nev para mayor=1260398 . 80

Cormelation Mch ve Pt for 150000000 parcentll<20.000000

Eniries 12187 T leel7

Mdizan x 5.558
Mdaan y 713
RS & 4.203
RS y 6163

iy

Pt (GeV/C)

i

10

10

Nev para menor=11086186
Nev para ig=279118 Mrh (nlet) 30

Suma=2648044

In order to etp’/distributions for:

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

Heéctor Bello Martinez
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Correla

Pt (GeV/C)

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:

Nch in V > <dN/deta>eta<03=3
Nch in VOM< <dN/deta>et<03=3
Nch in VOM= <dN/deta>ets<03 =3

Heéctor Bello Martinez
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Comparing with VOM mult for Nch:

2np )d*N,, /

ev

Ratio (VOM/reference) (1/N
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P, (GeV/c) (Inl<0.3)

To check the contribution to the ratio,

A crosscheck in number of events has been taken into account

Heéctor Bello Martinez

lower and equal to <dN/deta>
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Comparing with VOM mult for Nch:
greater, VOMNch Vs REFetios
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To check thb contribution 6 the ratio, we see the

contribution comes from VOMnch > <dN/deta>etaj<03
Hector Bello Martinez
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Comparing with VOM mult for Nch: Adding last VOM bin
greater, lower and equal to <dN/deta>

e e e e e

»
= I T T S S T I I R T T T TN T T T T TS ITL AT e

crosscheck in number ¢

illll

fei 1 =

1n-1 1 1N 1N
p, (GeV/c) (nl<0.3) p (GeV/c) (Inl<0.3) p. (GeV/c) (l<0.3)
To check the contribution to the ratio,

Ratio (VOM/reference) (1/N_ 2Rp_|_)d2 e/ (dndp)) (GeV/c)?
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Comparing with VOM mult for Nch:
greater, VOMNch Vs REFietos

ev
ev

—
9]}

o
o -

tio (VOM/reference) (1/N

Ratio (VOM/reference) (1/N
P

1n-1 1 in
1n-1 1 \ in

p, (GeV/c) (Inl<0.3) P, (GeV/c) (Inl<0.3)

To check thé contribution 6 the ratio, we see the

contribution comes from VOMnch > <dN/deta>etaj<03
Hector Bello Martinez
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First Conclusion

The results from VOM percentile and the corresponding
to <dN/deta>|eta|<0.3 shows consistency in all the
Crosschecks we made.

VOM gives greater <pt> for intermediate Multiplicity

Than the reference estimator, and start to converge for
High Necn.
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Flrst Comparison for So with estimators VOM
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Greater difference for isotropic
events specially for low Nch
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Mean Pt for <dN/detg> ° Vvtautas et all Analysis Note

https://aliceinfo.cern.ch/Notes/sites/aliceinfo.cern.ch.Notes/files/notes/analysis/akalweit/2015-Sep-15-analysis_note-AnalysisNote.pdf
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https://aliceinfo.cern.ch/Notes/sites/aliceinfo.cern.ch.Notes/files/notes/analysis/akalweit/2015-Sep-15-analysis_note-AnalysisNote.pdf

Analysis and Event selection

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

Event shape classes: ( PWGLF/SPECTRA/Spherocity)

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

Runs: 13 TeV
test pass2 Pass?2
LHC15f test pass2: (7.2 mill of evts) LHC15f pass2: (59 mill of evts) good runs

MC Pythia6 Perugia 2011 LHC15g3c2 1.8 mill. MC Pythia6 Perugia 2011 LHC15g3¢3 50 mill.
MC Pythia8 Monash 2011 LHC15g3a2: 2.19 mill, MC Pythia8 Monash 2011 LHC15g3a3: 40 mill,

Track selection taken for each analysis:
« So Analysis, Hybrid-track cuts for

primary charged particles with
| 77 [<0.3 and 0.15<p_<10 GeV/c.

.« <p.> Analysis, Golden-track cuts
with |77 [<0.3 and 0.15<p_<10 GeV/c.

* Multiplicity, Reference multipliGity 5.0 Martines 49
selection with | 77 [<0.3



measured {pT} (GeVic), Inl<0.3
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Mean Spherocity
Full Pass?2 test pass?
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Mean So for VOM percentils ¢ LHC15T (pass2)
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VOMbinsDefault={0.0,0.1,1.0,5.0,10.0,15.0,20.0,30.0,40.0,50.0,70.0,100.0};



Multiplicity correlation (midrapidity vs VOM percentils)

e LHC15f (test pass2) « LHC15f (pass2)
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VOMbinsDefault={0.0,0.1,1.0,5.0,10.0,15.0,20.0,30.0,40.0,50.0,70.0,100.0};
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Nch (Inl <0.3)

Multiplicity correlation (midrapidity vs VOM percentils)
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Mean Pt and Mean So for <dN/deta> ¢ LHC15T (pass2)
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