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Decay channel studied: =

Motivations
- Study =, (d s b)

production cross section
— in pp and Pb-Pb collisions
to constrain theoretical models

Primary vertex

ALICE 1 unable to efficiently reconstruct this channel

needed

ALICE Run 3 (2022)
Cluster shape -
analysis

T upgrades
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7K
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26m ALICE

2 .1 :l“ \ 2
Via s\

Cluster shape analysis of the cosmic-ray data collected
during surface commissioning of the ALICE
Inner Tracking System (ITS2)

Université
@ de Strasbourg

advancing the frontiers

under the supervision of louri BELIKOV
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Inner Tracking System
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Inner Tracking System ALICE
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Inner Tracking System ALICE
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ALICE

I) Track candidates selection

II) Cluster shape analysis

I11) Comparison with Monte-Carlo data

5/31
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Track candidates ,

B =0 = track = straight line

cosmic ray

Candidate = triplet of clusters verfifying

Vo1 N\ V19
vV = ~ ()
|vor || [|[v12]]

Vg, vy, v <2 & 2€Q = (0,1,2) = candidate

6/31
QGP France, 04.05.22, A.BIGOT



Noise map produced by studying ~12G pixels

A Large lon Collider Experiment

- - ALICE
Suppression and selection
106 E without noise map nor selection
(7)) L with noise map and without selection
% - ; | ’_'_‘J_II_’_'II—I_F\_I‘L—UV -with néise map and selection on"v, &v,
s At A
S il I
: flos E
10° %
107
10
17 1
7131

selected candidates
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A Large lon Collider Experiment ~6 M track candidates

Inclination angles Plane (x,y) view ALICE

3D view

Plane (y,z) view 8/31
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A Large lon Collider Experiment ~6 M track candidates %
Inclination angles Plane (x,y) view ALICE

3D view

ZOOM

Plane (y,z) view 8/31
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A Large lon Collider Experiment ~6 M track candidates

Inclination angles Plane (x,y) view

Yy

3D view

ZOOM

Plane (y,z) view 8/31
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ALICE

) Track candidates selection

Il) Cluster shape analysis

I11) Comparison with Monte-Carlo data
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Motivations

¢ Some shapes offer a better precision on position

/

LA

.

A

d
T, ~
V12

o

Oy n~
V12

¢ |t could help the tracking algorithm

e
Ll
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A Large lon Collider

Experiment

Example of cluster-track aSS|gnment ALICE

® Track reconstructed on layer 5 and the algorithm looks for the
next cluster on layer 4;
® Several possible clusters:

® Track ort

or or

nogonal to the sensor surface — cluster shape

distribution as a function of inclination angles offers a finer
selection of the next cluster:

11/31
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Example

@Zz ALICE

silicon

&

A : B
0= o
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Example

silicon

E 12/31
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] < 10° %

Cluster shape = f(\) ALICE
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] < 10° %

Cluster shape = f(\)

o
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presence probability
o
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Cluster shape = f(\)
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Cluster shape = f()\)
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presence probability

A Large lon Collider Experiment

ALICE
Cluster shape = f ()\)
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Cluster shape = f()\)
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Cluster shape = f()\)
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’ ALICE
Cluster shape = f(w)
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ALICE

) Track candidates selection

II) Cluster shape analysis

lll) Comparison with Monte-Carlo data
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Real data vs simulated data ALICE

® Bias = potential difference applied to the width of a chip’s
semiconductor to compensate the effects of radiation damage

® |nner Barrel (IB): with bias and without bias A
.
3
® MC : ~ 10 M tracks generated 3 4
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Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE
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Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE
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Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE
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Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE
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Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE

22 [Na() = WIS R [No() = NO0))°

dk+d¢:Z N (i) + NMC(5) ; Ny () + N3 ()

[TT1
w
c
S
o
D
7
®
a
<
&
<
O

[T
w
=)
QO
(7))
D
o
<
w
<
O

0.5

d, +d, (arbitrary units)

0.4

0.3

0.2

0.1

83
A & vl ()

18/31
QGP France, 04.05.22, A.BIGOT



MC more reliable

Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE
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Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE
Nbin N}\(Z) B N;\VIC(Z) 2 Mbin [N () o NMC( )]2
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® MC better reproduces real biaised data than real unbiaised data
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Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE
W [NAG0) = MY [N () — NG

dk+d¢:; Ny (i) + NMC(i) ; Ny (4) + Nt ()

0.8

[TT1
w
c
S
o
D
7
®
a
<
&
<
O

0.7

0.6

d, +d, (arbitrary units)
[TT1
m
o
QD
n
D
o
<
»
<
@)

0.5
MC less

0.4

0.3

/

0.2
0.1
% 10 25 45 60 83
M & fyl (9
® Differences between MC and real data rise when inclination increases 18/31
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Bias = potential difference applied to the width of a chip’s semiconductor
A Large lon Collider Experiment

Real data vs simulated data ALICE
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— Improve the Monte-Carlo code
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A Large lon Collider Experiment

Conclusions

® Suppression of background noise (noise map)

ALICE

+ selection of track candidates
® Cluster shape analysis as a function of track inclination

¢ will help the tracking algorithm
® Monte-Carlo simulation and comparison with real data

¢ calls for improvements of the Monte-Carlo code
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A Large lon Collider Experiment

Conclusions

® Suppression of background noise (noise map)

ALICE

+ track candidates selection
® Cluster shape analysis as a function of track inclination

¢ will help the tracking algorithm
® Monte-Carlo simulation and comparison with real data

¢ calls for improvements of the Monte-Carlo code

Bias has to evolve through time
- work in progress in the MC code
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Decay channel studied: =

Motivations
- Study =, (d s b)

production cross section
— in pp and Pb-Pb collisions
to constrain theoretical models

Primary vertex

ALICE 1 unable to efficiently reconstruct this channel

upgrades
needed

ALICE Run 3 ALICE 3
Cluster shape analysis| = = = » | Strangeness tracking
(Master 2 project) (CERN Summer School project)®' >
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A Large lon Collider Experiment

Decay channel studied: =

Motivations
- Study =, (d s b)

production cross section
— in pp and Pb-Pb collisions
to constrain theoretical models

Primary vertex

ALICE 1 unable to efficiently reconstruct this channel

upgrades
needed

ALICE 3 (~ 2030)
—  Strangeness
tracking

(CERN Summer School project) 20/31
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Superconducting RICH TOF
magnet system

absorber

Muon

chambers ) .
EoT _ Primary vertex

Strangeness tracking in ALICE 3:

Study of

Université
@ de Strasbourg

advancing the frontiers

under the supervision of D.CHINELLATO & M.CONCAS
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A Large lon Collider Experiment standard” tracking + hits of a strange particle

Strangeness tracking: example of = .

™ T TT op A
100 '\

detected before
its decay

Radius (c

} A daughters

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- A flight path

: > (ct=79cm)

12-layer option (not to scale)

; + = flight path
ipe (ct=4.9 cm)
4N G Eg flight path (ct = 46um)
} =, flight path
These hits are the essence (not to scale) (er = 470pm)
of strangeness tracking !
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Motivations

ALICE

data input (ALICE 3 simulation)

----------------------------------------------------------------------------------------------

detector

(use of strangeness tracking)

Monte-Carlo simulation

event
generation

—»| hits

_>

digits

reconstruction
\ physical
: )| clusters [ tracks [ vertices > analysis
SR COMPAriSON |- oo

R NI EE NN NN EEEEEEEEEEEEEEEEEEEEEE NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
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Simulating collisions

Monte-Carlo simulation

event . ..
) —»| hits |
generation aigits <

® New ALICE software: Online/Offline (O2)

® 1 minimum bias Pythia event (up to 1 particle of interest),
pp collision @ 13 TeV

® GEANTS3 propagator

® Simulating hits: TRK geometry (beam pipe+ALICE3)

24/31
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Name | mass (GeV/cz)HLICE

Simulating collisions =@ =w

Monte-Carlo simulation

event »| hits

generation

[
|

digits

Generation of the
particle of interest

ct >~ 470 pum

Primary vertex
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- - - - Name | mass (GeV/c? HLI
Simulating collisions = 7

= 5.797
=Y (dsc) 2.470
=~ (dss) 1.3217
7 (ud) 0.139
7 (ud) 0.139
—_—_\cT >~ 4.9 cm
Monte-Carlo simulation - -
cT >~ 7.8 m
event | o
generation | hits == digits < +
T
/.
/
/
/=0
I C
T ’:0 e _|_ — . cr >~ 46 pm

\_V_/ N 4
\/

Generation of the

particle of interest

Imposed decay channel

ct >~ 470 pum

Primary vertex
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ALIC

SimUIating CO"iSionS Strangenes? tracking

Strange hadron

/

ct ~ 4.9 cm

Monte-Carlo simulation
cr ~ 7.8 m

event . ..
. > hits >
generation digits <

= = (E =2 1)
\_V_/ N %
v
Generation of the Imposed decay channel
particle of interest

Primary vertex
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Reconstruction

reconstruction

clusters | tracks [ vertices [

|
A

= = (B == nh)n
Name | mass (GeV/c?)
=, (dsb) 5.797
=Y (dsc) 2.470
=~ (dss) 1.3217
7w~ (ud) 0.139
7+ (ud) 0.139

26/31
QGP France, 04.05.22, A.BIGOT



A Large lon Collider Experiment

Reconstruction

reconstruction

> clusters | tracks [

vertices H— carries the beneflt_s of
strangeness tracking

S
= = (.= E )

Name | mass (GeV/c?)

=, (dsb) 5.797
=Y (dsc) 2.470
~ (dss) 1.3217
- (ud) 0.139 .
+ (ua) 0.139 Primary vertex
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Reconstruction

reconstruction

> clusters | tracks [

vertices [

= — (B ==
Name | mass (GeV/c?)
=, (dsb) 5.797
=Y (dsc) 2.470
=~ (dss) 1.3217
7w~ (ud) 0.139
7+ (ud) 0.139

p conservation and mass invariance

at the vertex candidate

Primary vertex
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Reconstruction ALICE

reconstruction

vertices [T—

> clusters | tracks [

%
= =0 _ =t /
= = (B, == )7 pa
/ —cC

Name | mass (GeV/c?)
=, (dsb) 5.797

O (dsc) 2.470

~ (dss) 1.3217

~ (ud) 0.139 .

+ (Ud) 0.139 Primary vertex
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Reconstruction

reconstruction

> clusters | tracks [

vertices [

= — (B ==
Name | mass (GeV/c?)
=, (dsb) 5.797
=Y (dsc) 2.470
=~ (dss) 1.3217
7w~ (ud) 0.139
7+ (ud) 0.139

p conservation and mass invariance

Primary vertex

at the vertex candidate

p——
[a—
e
_|_
%
;
/
/
; —0
1 = C
/
o/
/
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Reconstruction ALICE

reconstruction

> clusters | tracks [

vertices [T—

%
— |—|0 — + _ /I.
= = (B, == )7 /o
/// —cC
Name | mass (GeV/c?) |
=, (dsb) 5.797 —_—
=Y (dsc) 2.470 —b
~ (dss) 1.3217
~ (ud) 0.139 .
+ (Ud) 0.139 Primary vertex

repeat it for more than 2M events

26/31
QGP France, 04.05.22, A.BIGOT



A Large lon Collider Experiment

Topological observables

hysical —
o = nt
/I
//
0 4 // =0
— — | | — — — e c
= = (B, == )7 ./
Here we study 2 observables:
¢ Decay radius
~ Distance between primary vertex and decay
(in the transverse plane) ) =—decay radius
¢ DCA to primary vertex DOA = i |
: ®  Primary
DCA: Distance of Closest Approach to prim. vtx.
vertex
27131
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ALICE

Strangeness trackmg usablllty

e T [ T T ] E A B T ]
§ T ALICE 3 Full Simulation —— Daughter info only § 1* ALICE 3 Full Simulation —— Daughter info only
= . pp Vs=13TeV Strangeness tracking _ = . pp Vs=13TeV Strangeness tracking _
1 0-8— Minimum bias (0-100%) = —1 98— Minimum bias (0-100%) = —
> : Min. Z, dec. rad.. 400 um L : <N | Min. &, dec. rad.: 400 um L :
< b |3 | b -
A 06— — 0O 06— —
e [ 12 i
° 0.4:— —: E 0.4:— —:
g T M 1 & )
g 0.2_— M | ] g 0.2_— -
866 TG00 200 0 200 400800 L B T R R
DCA,, (um) DCA, (um)
Improvement in DCA resolution by strangeness tracking

Strangeness tracking on —, - reduces combinatorial background
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Topolog

0) count

-

Normalized (to DCA

z

Normalized (to DCA_ = 0) count

Background: generation of primary E(C) instead of =,

A Large lon Collider Experiment

and no decay channel imposed

1_ —
- ALICE 3 Full Simulation Background

. pp Vs=13TeV —— Signal

0.8[— Minimum bias (0-100%)

Min. Z; dec. rad.: 80 um
i |i
0.6

0.4

0.2

Iljl\l|lll‘\\llll\|

Illl\lllll‘\\

SIS | o L L —L-"H"""“r \. | 1 ‘l‘"""\ﬁ-—l & L L J TR 1l
00 -400 —200 0 200 400 600
1%
IDCA| < 80 pm” s ®™
1_' I T T T T T T
- ALICE 3 Full Simulation == Background

| pp Vs =13 TeV — Signal

0.8[— Minimum bias (0-100%)
Min. =, dec. rad.: 80 pm

0.6

0.4

0.2

| | 1 11 | ‘ | 1 | | | 11 l | | | I

Illll\‘\ll|ll

st ™ | T

) | | ! A L
Q00 T Tago =200 0 200 200 600

1

107"

T

-
<
L

D_ I]]IIITIi WIIIHITI IIHIII][ I]If}lﬂ] T

1072

107

107°

Counts / background counts for p_ < 3 GeV/c

=]
5

ical cuts ALICE

Signal for p,<3 GeV/c

Background for p_<3 GeV/c
Signal for 3 < p,< 20 (GeV/c)

Background for3 < p <20 (GeV/c)

\Iilllillli]llilllillIiIIIEllIiIIIjJII

200 400 600 800 1000 1200 1400 1600 1800 2000
Decay radius (um)

decay rad. > 80 pum

DCA E;

to prim. vtx.

=, decay radius

Primary

vertex
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Main result

-
N
o
o

'y
]
o
o

-
o
o
o

800

600

400

Counts (signal+background)

200

J:.D

— ALICE 3 Full Simulation
" pp Vs=13TeV
Minimum bias (0-100%)

—— Without cuts

— With cuts

m(E,) (GeV/c?)

|DCAW| < 80um
IDCA_| <80um
Dec. rad. > 80um

Cuts on Z, variables:

i

4.5 5 55

6 6-5 ] ? o | — I?-SI

8

Invariant mass (2, ) (GeV/c?)

Primary vertex

Majority of background is reduced - functional analysis prototype
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Global conclusions
® 2 different studies:
¢ Cluster shape analysis — improvement of MC

¢ Strangeness tracking — viable analysis prototype
offering efficiency and precision in the reconstruction
procedure — towards production cross section

ALICE 3 Letter of Intent
https.//cds.cern.ch/record/2803563

® Preparing the field to study interaction of b quark with QGP
- future ALICE data (run 3 of LHC starting in June)

PhD subject

Study of open beauty production
In the ALICE detector at LHC 31/31
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https://cds.cern.ch/record/2771691?ln=en
https://iopscience.iop.org/article/10.1088/0954-3899/41/8/087002/pdf

Backup
Stage Master 2
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Elongation due to pixels

geometry
vy de d, = 29,24 um
I dy = 26,88 um
d
s
d.. ; P
~ 90% = ( ) . 0,9

d, (A =1 ~0°) b ( )

QGP France, 04.05.22, A.BIGOT
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Some figures

®ITS:

¢ Active surface ~10 m? (75% on the last 2 layers)

¢ ~126 pIXG|S > gigantic camera
¢ up to ~200 kHz (up to 200 000 photographs per second)

® Commissioning of the ITS (Nov.2019-Dec.2020):.

¢ ~1 day for the Outer Barrel (@11 kHz) - ~1G triggers
¢ ~7 days for the Inner Barrel (@44 kHz) —» ~25G triggers

32
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Some figures ALICE

Table 1.1: Geometrical parameters of the upgraded ITS.

Inner Barrel Outer Barrel

Inner Layers Middle Layers Outer Layers

Layer 0 Layer 1 Layer 2 Layer 3 Layer4 Layer 5 Layer 6

Radial position
(min.) (mm)

22.4 30.1 37.8 194.4 243.9 342.3 391.8

Radial position

26.7 34.6 42.1 197.7 247.0 345.4 394.9
(max.) (mm)

Length (sensitive
area) (mm)

271 271 271 843 843 1475 1475

Pseudo-rapidity +25 423 420  +15  +14 414 413

coverage®
Active area (cm?) 421 562 702 10483 13104 32105 36691
Pllxe.l Qlup , 15 % 30
dimensions (mm®)
Nr. Pixel Chips 108 144 180 2688 3360 8232 9408
Nr. Staves 12 16 20 24 30 42 48
Staves overlap in 223 222 230 43 43 4.3 43
r¢ (mm)
zap between chips
I(‘ap setween chips 100
in z (pm)
Chip dead area in
. 2
r¢ (mm)
Pixel size (um?) (20 — 30) x (20 — 30) (20 — 50) x (20 — 50)
® The pseudorapidity coverage of the detector layers refers to tracks originating from a collision at
the nominal interaction point (z = 0). 32
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Photo of a half barrel
(during ITS commissioning)

S =

33
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https://cds.cern.ch/images/CERN-PHOTO-201909-259-2

A Large lon Collider Experiment

- - ALICE
Cross section of a pixel
NWELL NMOS PMOS
DIODE TRANSISTOR TRANSISTOR
w)
NWELL y
DEEP PWELL .
Epitaxial Layer P- :
34
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A Large lon Collider Experiment

Why calibrating ?

ALICE

—
o
™

Sans carte de bruit ni selection des candidats

- Avec carte de bruit et selection des candidats

nombre d'entrées

—
o
o

10*

-0.8 -0.6 . : 0.4 0.6 0.8 1
valeur de décision 35

Candidats aux traces sélectionnés
QGP France, 04.05.22, A.BIGOT
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g 10° 2N »
I % tous les amas
Amas de 1 pixel 5 4 \ 7
i g \ amas candidats
2 [10°
N
_ 10° ”
Au moins 103 plus /
de bruit que de - /
candidats
10°
102 .....................
4 6 8 10 12
nombre de pixels par amas
—» Simple etalonnage: “simplement” rejeter les amas unipixel
36
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nombre d'entrées

A Large lon Collider Experiment

Simple calibration ?

24000 —
- Etal .
99000 N ta onnage avec
20000 ... carte de bruit
18000 = 57119 entrees — ... exclusion des amas unipixel
16000 »
14000
12000 C ) Simple calibration
10000 s
8000 4
— 40998 entrees
4000 ot
2000 — JJff
: | | | | | | | | | | | | | | | | |
0 08 06 04 02 0 0.2 0.4 0.6 0.8 |
VitV +V,
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A Large lon Collider Experiment

Simple calibration ?

ALICE

24000 —

22000 -

Etalonnage avec ...

>

20000

18000

57119 entrees

7

... carte de bruit

—— ... exclusion des amas unipixel

16000

>

14000

Simple

étalonnage

12000

10000

In

formati

on perdue

8000

'\iic

v d

a-simpl

\lonnage.!

6000

40998 entrees

4000

2000

03

.6 0.

8

1

VitV +V,

37
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Simple calibration ?

ALICE

24000 —

22000 -

Etalonnage avec ...

>

20000

18000

57119 entrees

7

..[carte de bruit

—— ... exclusion des amas unipixel

16000

>

14000

Simple

étalonnage

12000

10000

In

formati

on perdue

8000

'\iic

v d

a-simpl

\lonnage.!

6000

40998 entrees

4000

2000

03

.6 0.

8

1

VitV +V,
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1 (on more than 12 billions pixels for
NOISe map each measurements series)

Map of pixels

38
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- . : ALICE
NOISE ma (on more than 12 billions pixels for
p each measurements series)
- Noisy pixel = pixel activated more than once during a measure
Map of pixels
38
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A Large lon Collider Experiment %

- . . ALICE
NOISE ma (on more than 12 billions pixels for
p each measurements series)
- Noisy pixel = pixel activated more than once during a measure
- Pixel activated once or not activated
Map of pixels
38
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A Large lon Collider Experiment %’%
) . : ALICE
(on more than 12 billions pixels for
N oise map each measurements series)

- Noisy pixel = pixel activated more than once during a measure

.7H Noise map

(pixels identity)
(pixels position)

_ i

QGP France, 04.05.22, A.BIGOT
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Selection on candidates’ rate ALICE

10

Entries 154 candidats sélectionnés

RN

taux de candidats trop faible

M —

...................................................... et (TN

40 60

nombre de candidats par prise de données 39
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Correlation peak
® Noise map

2200
2000
1800
1600
1400
1200
1000

800

600

400

200

|
—_

ALICE
® Candidates selection

x10° N\
: // \\ N —
; Correlation peak / \ ~16M candidats
i Some noise left
——but-mineritary
= N\
: \
; NE W
g N\ B/
0 08 -06 04 02 0.2 0.6 0.8 1

valeur de decision 40

Pour toutes les mesures du Tonneau Externe

QGP France, 0
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ALICE

A défini globalement

/ Plan transverse

41
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Vue de coté
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Construction of the angle ¥

:gp—(}g

41
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ALICE

Efficiency

PP S W N W S S SN S

Efficiency (%)

_____________________________________________________________________________________________________________________________________________________

=IIIiIII:FIIIiIII:IIIIjIIIiIIIiIIIiIIIiIII

O 2 4 6 8 10 12 14 16 18 20
pT(GeV/c)
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DCA between daughters

E T T T T T T T T [ T T T T T T T T | T T T T ] T T T T E 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
s 1 -1 3 Iy ]
9 - —— Background 18 —W —— Background .
— - Signal 1 = _L" Signal ]
o o R 7
S Hl ALICE 3 Full Simulaton { &§ | & ALICE 3 Full Simulation -
O 6L pp Vs = 13 TeV = T pp Vs = 13 TeV B
8, B - Minimum bias (0-100%) n 8 B : Minimum bias (0-100%) 7
£ I 13 - i
N 04— L — N 04f [k —
© B 1 © B 1 .
s . 1 E [ % :
Z 02 T - 2 o2 “ a
- ' . — — ‘L'FFU_L—THP,_?!H.,.?TH '_r] _ —
I~ iy ey — B e L e e e ]
oL 11 Lo b b o T e T oLt 1 | T TSNS T AT T Y TS AN Y TN ot s it el i
0 5 10 15 20 25 30 0 5 10 15 20 25 30
DCA between Z, daughters (um) DCA between =° daughters (um)

(a) (b)

FIGURE 6 — DCA between the daughters of =, (6a)) and =Y (6b) for the signal (in blue) and the
background (in red).
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DCAto

0) count

Xy

Normalized (to DCA

0) count

Xy

Normalized (to DCA

primary

T T T T T T T T T T
1_ —
- ALICE 3 Full Simulation Background
L PP Vs =13 TeV — Signal i
0.8/ Minimum bias (0-100%) T
™ Min. Z, dec. rad.: 80 um - b
0.6 —
0.4 —
0.2 —

R T . i ! el

—%00 -400 -200 0 200 400 600
DCA,, (um)
(a)

T T T | T T T | T T T T T T | T T T | T T T
1_ - - ]
- ALICE 3 Full Simulation —— Background -
L pp Vs =13 TeV —— Signal ]
0.8/~ minimum bias (0-100%] HO —]
Min. 27 dec. rad.: 10 um - 7
L —C
0.6 —
0.4 —
0.2 —
_o- =1 - sacnnse - r N-u.-...q

—%00 -400 -200 200 400 600

DCA,, (um)

(c)

Z

Normalized (to DCA_ = 0) count

Z

Normalized (to DCA_ = 0) count

vertex

1_
- ALICE 3 Full Simulation
" pp Vs=13TeV

0.8 Minimum bias (0-100%)
Min. Z, dec. rad.: 80 um

0.6

0.4

0.2

— Background

— Signal

[
o

0 200

-200
DCA, (um)
(b)
1_l T T | T T T | T T T T T T | T T T | T T T
~ ALICE 3 Full Simulation —— Background

L pp Vs=13TeV

0.8~ Minimum bias (0-100%)
Min. 22 dec. rad.: 10 um

0.6

04—
02—

(d)

—— Signal

FIGURE 7 — DCA to the primary vertex of =, and and =Y and for the signal (in
blue) and the background (in red).
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)/ Majority of Eg peak loss comes ALIC
T

- —\ from primary . (79%)
Mal n resu ItS and not from E‘(c) . Eob_ (34%)

(1]

Some signal is lost but significantly more
background is suppressed

N
Primar;' vertex / \
%""\- B T T 177 | T 1T 177 | L | T T .. T rT 11717 17T 11T 117 1T 17T 1T 17T 17T T 1T ] B-I 8000 F T T T T | T T T T | T T T T T T T T [ T T T T [ . T T T T .
€ 1400 ALICE 3 Full Simulation — Withoutcuts ] § - ALICE 3 Full Simulation Background without cuts -~
o B [ ] o16000— Background with cuts —
a — PP E =13TeV rf . - ] - PP \E =13 TeV . Signal without cuts _
a 1200 U Minimum bias (0-100%) [ With cuts E 14000 | Minimum bias (0-100%) )/ — Signal with cuts =
© [ _ — —
L 1000—= — 12000 __ _
—;; E m(Z,) (GeV/c?) E = m(ES) (GeV/c?) 7
5’ 8001 - 10000 — -
L B Cuts on E, variables: N 8000 — Cuts on EE variables: _J
g 600— IDCA, | < 80um ] = IDCA, | > 10um 3
3 - IDCA | <80um ] 6000 — IDCA,| > 10um -
400— — - m
@) - Dec. rad. > 80um - 4000F- Dec. rad. > 10um =
200 ~ 2000— | -
0_ P R PR DA B s bt E_—ﬁnd-;-ﬁk_u-_r‘h-d_lh-_ ﬁk o T T .J-:l
4 4.5 5 55 6 6.5 7 7.5 8 g.2 2.3 2.4 2.5 2.6 2.7 2.8
Invariant mass (22, ) (GeV/c?) Invariant mass (', ©*) (GeV/c?)
N i

——
Majority of background noise is reduced - nice peak - functional analysis prototype
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