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The Standard Model of particles SUbOtech

ALICE
> Matter built from set of elementary particles Standard Model of Elementary Particles
> Quarks and gluons feel the strong interaction e e R e

. I II III
— 6 quark flavours; the heavy charm & beauty are precious probes 2 1 : - 2
mass  =2.16 MeV/c =~1.273 GeV/c =172.57 GeV/c 0 ~125.2 GeV/c
. charge % % % 0 i 0
— Gluons carry the strong force (as photons carry electromagnetism) sl @ | & |I© & ‘ o ‘H
o u J charm J to J luon higgs
» Quarks are never seen free : always bound inside hadrons (p, n, ...) 5 & o 59
. . . =4.7 MeV/c? ~93.5 MeV/c? ~4.183 GeV/c? 0 )
» The strong force is described by Quantum Chromodynamics (QCD) il > o b 0 f
R 4 e ||T P i “
down J strangeJ bottom J photon
= - N
Quantum Electrodynamics : QCD (in short) : '
=0.511 MeV/c? ~105.66 MeV/c? ~1.77693 GeV/c? ~91.188 GeV/c? )
-1 -1 -1 0 : %2
& & @ - @ |- @ ' @ Z
\\/ \ B 8 electron muon tau h Zboson | V1w
< 7, 2 B
SY > | <08ev/C <0.17 MeV/c? <18.2 MeV/c? “sose0zcevie | 2 &
C ~ lo 0 0 £1 LUl m
ey A A | A
=~ | electron muon tau
e e ~1 | neutrino neutrino neutrino W boson g §

baryon meson
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Subot@ch

Standard Model of Elementary Particles

interactions / force carriers
(bosons)

The Standard Model of particles

ALICE

» Confinement: at low energy a is large, pulling quarks apart costs ever
more energy — no free quark

three generations of matter
(fermions)

> Asymptotic freedom: at high energy / short distance the coupling a is I II 1II

mass = =2.16 MeV/c? =~1.273 GeV/c =~172.57 GeV/c* 0 =~125.2 GeV/c?
small, quarks act almost free wase |4 g Y N 0 r
spin | %2 g 7] y Y / | q 0
g o 4 3
0.35 B B S I up J charm J top J { gluon higgs
[ tdecay (N3LO) - | 2 : ; -
: \ COan nement |0W 02 Cont. (NSLO) —A— j;l7 MeV/c j/93.5 MeV/c j;l.183 GeV/c g
03 4 Heavy Quarkonia (NNLO) ++ . & g . b : a
[ " HERA jets (NNLO) 4~ ] f ; | o
0.25 F . ete” jets/shapes (NNLO+NLLA) ~v— ] down J strangeJ bottomJ { photon
. e*e” Z0 pole fit (NSLO) +o— 1 :
cg* LHC dijets (NNLQO) o ~0.511 MeV/c? ~105.66Mevi | [ =1.77693Gevic | [~91.188 Gevic
=~ 02 pp top (NNLO) e - -1 -1 -1 0 7,
g [ pp TEEC (NNLO) J n (8 » (H v (& ' & %
B . N wn
0.15 ; Asymptotic freedom : electron muon tau h Z boson 3 %
[ = ] <0.8ev/c <0.17 Mev/c <18.2 Mev/c® ~80.3692 GeV/c? | E 8
0.1 Eas . 0 0 0 £1 ; @
[ e . ] % Ve v V % V'[ 1 O x
= og(mz2) = 0.1180 + 0.0009 g b W =)=
3 : : : ; electron muon tau Wboson | <&
0.05 ] I 10 — 100 — 1000 — 10000 neutrino neutrino neutrino () l">"
August 2025
Q [GeV]
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Deconfinement: the QCD phase diagram Subat@ch

ALICE

[ Ny 3 — E
- % Confinement Tdecay (NLO) = | - - .
[ low Q< cont. (N°LO) =~ ] * aQ *®
0.5 Pt Heavy Quarkonia (NNLO) ' ] .« .° &7 o ’6€ ° .
o HERA jets (NNLO) +a— X B . . Ce B
0.25 | ete” jets/shapes (NNLO+NLLA) v | 3 ® . Quark Gluon Plasma =
B ete” Z0 pole fit (N3LO) o~ 1 1 - . . B
& [ LHC dijets (NNLO) o+ : B ébé . -
S o2} pp top (NNLO) +e~ T | e, o . . (i
g : pp TEEC (NNLO) ] > | [pamee °« .
i ; - : | Critical Point
015 Asymptotic freedom; N .
L ; J @ D_>:
01 F ; i . ®*  Hadron Gas ° g
[ — ag(my?) = 0.1180 + 0.0009 g . R s
0.05 e P 5% s g P oy £ %5 oy o Color Superconductor ? §
1 10 100 1000 10000 4
AUEEE Q [GeV] ;:’I:f.-» Liquid gas-transition % o
1YGev Chemical Potential )

Atomic Nucleus

At high temperature or density : formation of a Quark Gluon Plasma

« quarks and gluons deconfinement
e ug=0(@LHC)& T, = 155 MeV (LQCD)
 like a nearly perfect fluid
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Quarkonia production in heavy-ion collisions gl’bOtGCh HL%ICE

> MC,b >> AQCD (pQCD)
> ct & bb pairs are created at the initial state (1~1 /mg) of

the collision .
> Sensitive to medium evolution :
\>

 heavy-flavor ( ¢, gc, gb, gb, c¢, bb) are probes

- -~
~
-
B
o - -

-\

1fm/c ~10 fm/c ~10'S fm/c
3.107%#s ~3.107 %8s ~ 3.107°%s

Time: 0 fm/c s
=
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Quarkonia production in heavy-ion collisions

> Mc,b >> AOCD (pQCD)
> ct & bb pairs are created at the initial state (1~1 /mg) of

the collision

» Sensitive to medium evolution :
 heavy-flavor ( ¢, gc, gb, gb, c¢, bb) are probes

Time:

Subot@ch

Freeze-out

Hadronisation

QGP formation

- -~
~
-
B
o - -

-\

0 fm/c
O0s

~1015 fm/c
~ 3.107°%s

> Suppression (Debye’s color screening effect) ‘ ‘ » @ LHC energy — ct pair (uncorrelated) recombination

T/Te 1/(r) tfm]

Y(1s)

Xb(lp)

1.2/ml 7/9(15) Y'(25)

%o (2P) Y'(3S)

=Tl 2i»  wies)

VSNN : 100 - 2549 GeV Development of
quark-gluon plasma

Start of collision Hadronization

Low A
) - D

(RHIC) o o —_ el — @®

energy co—>. 4C°\ @D

[T. Matsui and H. Satz, [PLB 178 (1986) 416]

— dynamic approach of QQ production [Jiaxing Zhao SQM 2024]

VsNN : 2.76 TeV
Wl D
L /\ @ h
t ” oreTno e\ NipZ oD @b Y\
. o> o X ] @&D |- -
High g 1 e I~® D ﬁ/ 7
(LHO) e et AORNG g 9 ¥
s Dee°r N
energy ‘:/'i {f #° i X @’ @D Sg
—
: D
@D

[P. Braun-Munzinger, J. Stachel, Nature 448 (2007) 302]
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Hidden vs Open charm production SUbOt@d‘

ALICE

« Mesure of suppression of charmonia & bottomonia / regeneration of charmonia

- p/A-A system : Affected by Hot Matter effect and/or by Cold Nuclear Matter effects (CNM)
- p-p system (baseline) : Sensitive to hadronisation

Raa = ot 69/ 00
AA (Ncoll)Npp

[Wei Zhang, HP2024]

1.2 )
I 0 0.04 - —
- = This analysis: Au+Au, 14.6, 17.3, 19.6, 27 GeV - [ ALICE i
1 0 AusAu, 54.4 GeV 0% = | Pb-Pb, s, =5.02 TeV i
=+, 2 =
] S - Inclusive JAy, lyl <0.9,0.15 < p_< 15 GeV/c -
T O Au+Au, 39, 62.4, 200 GeV 0-10% L Prompt 0o Yl <05, p. >0 T |
0.8 o Pb+Pb, 17.3, 2760, 5020 GeV 0.03 - . T ~
< & ata
= i SHMc (A.Andronic et al.) 7
@ N 0-20% - ' ' .
0.6
> - _
. " —Total (0-20%) 0.02 - . -
04 N - -Primordial L |—*—| |
: _______ . -- Regeneration - m
2+ \““‘-_,—'i/ ________________ o
0-21 .. 0.01F -
i STAR preliminary !
o : s —_— 0-10% 30-50%

T 2 ‘ | ~ 3 :
10 (5o (GeV) 10 ’ ’ ‘ientrallty
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Hidden vs Open beauty production SUbOt@Ch

ALICE

» Hidden beauty : Y resonance states — p*u~

Tk
Y (n SD u-

> Open beauty : via non-prompt J/Pp — p* pu~ (indirect)

: n
Open beauty (Non-prompt J/ ): J/W& -
@0 — @9 p
Prompt J/¢ contamination : u*_
Tl H

o0) : ;

» Measuring Y and non-prompt J/{ together — hidden/open ratio + reduce some systematics terms

@ / ( @ — @ ) — do first in pp as baseline for Pb-Pb measurement

Stanislas Lambert Target of the thesis 5/25




A Large lon Collider Experiment (ALICE) - Run 3 SUbOtGCh !CE

» One of the 4 major experiment @ CERN

» Dedicated to the QGP properties

» Hadrons can be measured down top;=0
and for 2 rapidity regions :

- ALICE Performance, Run 3, pp, Vs = 13.6 TeV

[e2]
o

- Recorded

| 2022: 19.3 pb™
- 2023: 9.7 pb™
- 2024: 53.1 pb™

a
o

I
(=)

Integrated luminosity, pb™

* Higher luminosity :
> pp: 200 KHz — 500 KHz - 1 MHz

w
o

\\\‘\\\‘\\\\‘\

» PbPb:8 KHz — 50 KHz 20
« Upgrade Run 2 - Run 3: ol
» New detectors i
» « Triggering » - Continuous data taking 0 ‘

Nov Dec
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A Large lon Collider Experiment (ALICE) - Run 3 SUbOtGCh !CE

» One of the 4 majors experiment @ CERN

» Dedicated to the QGP properties

» Hadrons can be measured down top;=0
and for 2 rapidity regions :

« Central rapidity : |y| < 0.9

1. TOF - Time Of Flight detector
Particles identification

2. TPC - Time Projection Chamber
PID, tracking

Primary Vertex reconstruction, tracking

Stanislas Lambert ALICE in Run 3 7/25



A Large lon Collider Experiment (ALICE) - Run 3 gl’bOtGCh !CE

» One of the 4 major experiment @ CERN
» Dedicated to the QGP properties

4. » Hadrons can be measured down top;=0
and for 2 rapidity regions :

\,’ /o « Central rapidity : |y| < 0.9
K T~ 1. TOF - Time Of Flight detector
Particles identification

2. TPC - Time Projection Chamber
PID, tracking

oy

Primary Vertex reconstruction, tracking
#* « Forward rapidity : 2.5 <|y| < 4.0 (or 3.6)

4. Muon spectrometer +

- Muon Forward Tracker

Stanislas Lambert ALICE in Run 3 7/25



ALICE - Muon Forward Tracker + Muon Spectrometer SUbOtGCh !CE

MCH + MID

]y Forward rapidity detector :

z

» Muon Forward Tracker (MFT): 2.5 < |y| < 3.6
5 silicons planes pixel detector in front of the absorber —
allow prompt/non-prompt separation

» Muon Spectrometer: 2.5 < |y| < 4.0

iy Iron Wall MID \\\ * Absorber:
3 Stop and reduce muons flux from 1, K decay by 2
order of magnitude
* Muon CHambers (MCH):
MultiWire Proportional Chambers
5 stations — 10 chambers

b

MCH

Absorber

==

« Tracks reconstruction : * IronWall:
Stop remaining hadrons & low momentum muon
Global : MFT + MCH + MID « Muon IDentifier (MID):

Resistive Plate Chambers

Standalone : MCH + MID 2 stations — 4 chambers
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ALICE - Run 3 Muon Spectrometer response function 6

[

ubatech
ALICE

% S L =T B A % 0.12 > StUdieS .
% - ALICE Preliminary, pp, Vs = 13.6 TeV 1 © - <+ Run3
= sl Inclusive Jiy, w(2S) —» p'u,25<y <4 | g o1
1 L .
g '0E 50 GeV/ 1 % . ~*Run 2 | 1. Response function of the Muon
5 E Bp< B . Data 1 <2 - +
& —Fit i 0.1~ Spectrometer chambers
g 10° = —Jhy - N
S E —y(29) E 0.09/- e . :
: - Background - [ o« + 2. Tuning detector response & noise
i ‘ 008 o4 | in Monte-Carlo simulations (impact on signal
: g e shape for analysis in particular for upsilon)
L 0.07|-¢ *Hr"‘
e : 3. | luti
- I TR . Improve resolution
%24 6 B

L1 l 1L 1 l 1L 1 l Ll 1 l Ll L l Ll L
10 12 14 16 18 20
GeV/e) P

Invariant mass resolution of J/y for
differents p’/¥ bins from ALICE

Stanislas Lambert ALICE Run 3 9/25



Muon Spectrometer - Tracking and reconstruction SUbOtGCh H.L%ICE

1 o iy | Wall MID
_ Y ron Wal -
oy (S 3
Absorber I u
g Véh
1 ?w,e ‘
o brf‘“p
o
Non-Bending (NB) Bending (B) N
nmsnnslfunnans iy Naso0y

[TTITT TTTTT1
1
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Subogech %

Muon Spectrometer - Tracking and reconstruction ALTCE

1. TG el WD 3- - Time distribution (pad):

Absorber R pad charge ADC = Y. Samples;

\ o Samples
o L
P t(s)

Samples

—_—
— ——
p—

Samples

Non-Bending (NB) Bending (B)

» Spatial distribution (cluster) :

[TTITT TTT]I1
[ 1 |
T

o 2 Nagoov

Mathieson-Gatti distribution
[tel-03999200]

ITTTTT

TTTTT1

Value of K;
0.01

ITTITT
TT
LLILTT

TTTTITT]
&

Normalised deposited charge

2 4
Distance to hit (units of pitch)
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Muon Spectrometer - Strategy Subat@ch

ALICE

Non-Bending (NB) Bending (B) ] . . . .
L = Tuning detector response & noise in MC simulations from data :

» Pad charge resolution (i.e noise)
» Bending and Non-Bending charge asymmetry

[TITT]1

n
IIIII

[TTITT

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

* Run 3 preclusters :

precluster 659/1714220, DE 903 precluster 879/1714220, DE 300

o charge asymmetry = -0.2221 500 e charge asymmetry = +0.3353 450
5 [ 400
o 250 615
s [ 350
s 200 L 300
3L 61:
F r 250
oF 150 605
r L 200
1= r
o . L 100
_1-_‘"‘""‘I"'I"'I"'I"'I‘ 59'5-_.IH..IH..IH..I.H.I....I.... 50
56 -54 52 B0 48 46 44 ) 61 62 63 64 65
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Muon Spectrometer - Strategy Subat@ch %

ALICE
Non-Bending (NB Bending (B
g g( ) ] o )1 = Tuning detector response & noise in MC simulations from data :
S8i s R Ty » Pad charge resolution (i.e noise)
= n » Bending and Non-Bending charge asymmetry
o ik = Tools : MC & DATA (Run 3) selections :
aafliis HEEH F T » Clusters attached to muon tracks
» Single clusters
* Bending & Non-Bending plane hit
* Run 3 preclusters : - Discard preclusters that are made of
: p::::;ii::j_z::;gos precluster 879/1714220, DE 300 d|S|O|nt padS
: ZZZ Toy MC : 1. more flexible for adjusting the noise and asymmetry
2. use real cluster (position, charge) as input
= . | - Compare MC and Toy-MC (closure test)
e T R i SETUUDRRNEUNPNNTRRNITI L Il - Compare DATA (Run 3) and Toy-MC

Stanislas Lambert Service task 11/25



Muon Spectrometer - Monte-Carlo residuals SUbOt@Ch

ALICE

Non-Bending (NB) Bending (B) « MC vs Toy-MC residuals :

[TTITI TTT]T1
[ 1 T T
T

L i i MC (orange) vs toyMC (blue) residuals T R
"""" :
0 " |—Toy-MC
» Closure test valid : I |
MC and Toy-MC input noise : e s
1 ¢ MC VS Run 3 reSIdualS - Counts vs Residuals [400,700] [St1] (B) (1)
AllSt. ~ NV (0, 05« ADC3) R
3 —MC
/
» MC do not reproduce Run 3 residuals — noise ; / \\
is under estimated, correction : // \ \\
th th mes mes : ’""M
opata = Orme ( OpaTa / OTMC) F""w l W

I A W PR i
-200 -150 -100 -50 0 50 100 150 200
Residuals
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Muon Spectrometer - Monte-Carlo residuals SUbOt@Ch %

ALICE
Non-Bending (NB) Bending (B) e MC vs Run 3 residuals :
f [T IIIII Iul”lul . N L Counts vs Residuals [400,700] [St1] (B) (1)
r e . e H §1oﬂE —Run3
E E @ & —MC

10°k

TTIITI
|EEENE

|||||

= = I =
1] {1l =
At i = 3
i HH
. i 2= 10k
T H 2
T T =
T T T m -
1111 1111 ] o \3 / \
L I1 T1 | H B 10

LLIITT ITTTTIT =1 ~ E /
1 Wm “'Hm"u
L o i
200 -150 100 50 0 100 150 200

Residuals

» New input noise fall within 10-20% accuracy : + Toy-MC vs Run 3 residuals :

Counts vs Residuals [400,70')] [St1] (B) (1)
| |

St. 1 (B) ~ N (0, 1.3vADC — 0.085vADC? + 0.004vADC?) v ::‘oy;C
— different tunning for different stations and cathodes

10°E

10° g

» To do : implement this tunning in official MC simulation

10°E

102W/
1oLt

S L Y e AU |
-200 -150 -100 -50 0 50 100 150 200
Residuals

./
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ubatech

Analysis — Hidden over Open beauty production 6 ALTGE

doyns) ;4%np-J1v 3
. x N N
Goal : dprdy / dprdy 2n=1 Y (nS) / np—J/y

* Branching ratios and Acceptance-Effiency correction hidden in «

Hidden Beauty :

Standalone : MCH + MID

ut
3 Y (nS) -
% 1OEJ T 1T 1T 1T T TT T T 1T 1T 1T T IE Z NY(nS)
g F . n=1 2 P
g | - 3
> | ]
an 1= E
3¢ == ] Standalone : MCH + MID
9 i e i +
2 o0 § Open Beauty : ”p_
£ ] JIv
° i ] an—]/l[/ = fBNincl—]/q/ D .
10’2? 3 ) —_— PV
- LHCb pp {5 = 13 TeV, 2.5<y<3.0 7
- HCb pp R 13TV, 305935 ] f Nnp-7)w Global : MFT + MCH + MID
L — B —
R B T T e Nnp-yw + Np-jy
pT(GeV/c)

Stanislas Lambert Analysis 14/ 25



Analysis — Upsilon production ubatech

ALICE

e, » Invariant mass fit M, = {2p_p,(1 - cos(0_,)):

I,l + Upsilon(nS) invariant mass

& 9
__-> o 10 E
7 S = ALICE pp s = 13.6 TeV i Daa Ny s (tot) =2283= 100 A=221392 01958
= fss 8-0.507 = 0.0638
8 - 0.0<p, <20 GeVic Total Fit SeB Qo2 215 G=0.3861= 0.0365
‘\ =~ i I~ 2s5<y<ss s Xi18) Ny s (t0t) =559+ 66 UpsllontS_dcb_mass. mean = .4118 = 0.0082
( 2 ---ves) 578 o -
= )=9.0
MFT = w 10 E <0 - - -y@s 0.0082 (const)
S Eo @s)
> E Ny s (tot) =242 59 as. 103088 = 0,082 (consir
o — Background mean3S_con * (e
-2.5<n<3.6 e — Ngyyg = 37854 SASTE (30) =45 3= 0.0088 (const)
_ _ - - e A Sigmass 5.2 0.0090 (const)
= 4 b _ 2 [ e oty bR
= “ 5 | S, Ry o
> = Upsilon1S_dcb_mass nL = 2.0380 (i)
~ - [T} — cov status = 3 Upsilon1S_dcb_mass_nR = 4.1700 (i)
— cste = 0.0000e+00 (fix)
S 3 nComb = 347720404 2.190402
. 10 UpsiontS = 226316403 = 1008402
nUpsion2s = 556,521 66.4583
j S -3t 6259047

1 j :
Detectors used: MCH + MID = Standalone i

7 8 9 10 11 212
M, (GeV/c®)
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Analysis — Upsilon production

-2.5<n<4.0 \

ubatech
ALICE

» Invariant mass fit M, = {2p_p,(1 - cos(0_,)):

Upsilon(nS) invariant mass

- E § o =€ ALICE pp & = 13.6 TeV i Daa Ny (tot) =22832 100
~ & | e e it iR
wr IS > 3 0F —E :
-2.5<n<3.6 2 E Y Background
e > -— . ‘g 2indf = 0.87
: T u
3 y,
Detectors used: MCH + MID = Standalone
) = i L I e S e Y
7 8 9 10
« Signal : Double-Crystal ball, ... « Background : Variable Width Gaussian,
Heavy-Flavour decay @n/m
Y(1S), Y (2S), Y (39) ST
b 05' ALICE Simulation, pp Vs =13 TeV ] @- i
3 F PYTHIAB Monash Tune, N, =2 - 10° W
:,y_ R%mmmmdww25<ﬂ<¢0 ;
£ [ v B
3 b eolns, : gt
% 10° 5\,‘*" *'-“‘:txli a N iﬁl (x) >>
W, e +x <
102 E L™ —— —'—;.__ B k| D
0L «SumHE o 1 +~¢A+ -+ - -
- '« CC _\_—s'o— + + -
1F +u’p’«—b,b(includeut—ceb){ ! e E g ‘:
F - Wb (include b ¢ - b) ] 5
PP (PN SRV AU SRR IR ST S B N ..
4 6 _22$0 1(1)(%64]12 14 16 18 20 13',>\s-‘
[arxiv: . My (GeVIc) e

11. . .212
M, (GeV/c®)

Drell-Yan mechanism

Z/v*

e+

2

Stanislas Lambert
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ubatech

Analysis — Upsilon production

ALICE

-
I
N

1
()
1

i P i - Upsilon(ns) invariant mass
'2-5<71<4~0\ I.l+ Upsilon(nS) invariant mass Upsilon(nS) invariant mass - hedoni)
o - %
i E b = N E 2 - Mo bty
/ $ : s " . 3 w’§ - o s 3 - ,
o E a — TR g
? 2wk " g y z
& E 8 ) c
- s E S e T
— . 3wk 3 £
ye s > i P
25<1<36 Yo el ]
- 2 L —-— - : : i
A Il e e
s > E E L
E 0 E
i" k- g B
E E / \ b i L L
Y S S | L L [ | (e Wl e e L i L L 5 6 7 8 9 10 11 12 13 4
T T R T R R TR I 5 6 1 8§ 9§ 10 0 12 138 4 M, (GeVi
M, (GeVic

)

&)
1

Upsilon(nS) invariant mass

H
I

‘ 2 4
M,, (GaVIe")
Detectors used: MCH + MID = Standalone o
Upsilon(nS) invariant mass
i 156Te :Im :‘L 1226658 270 A=t ot

g -
? o 7
H 2 S 10 ALICE pp 6 =13.6 ToV Ny s (toL) = 22456+ 738 A=05104 £ 0.0042
* Fit method: : S i o s o
It methoda : g 3 0o, <200 Gele — Tale 548 30) =09 Busulilie
S == 6 25ey<as =i X (18 Mo (10L) = 56322 344 Upsian1_ den mass_aiphal = 10843 - 00200
1- Only background g 10 s
3 3 Koy <10 === yig Upsion1S_deb_mass_mean =B.4137 = 0.0037
f <] Background Heps, ot <2104 = P Upsiont$ de mass = 1.0788 = 00682
. Ny, = 554090 S4B (30)=11.7 Upsion1S_deb. 5207 = Q4211
s =
- 5 =
— 2/3- Include Y (1S) and adapt signal shape S L o e e N
P
c mean2s_constr ITE7 + 0.0037 {consir)
. . o fit status =3 mean3s_constr = 10.3086-+ 0.0037 eanst)
> sgmaz2s consir =0,1909: 0.0047 (conslr)
— 4/5- Include Y (2S5) then Y (3S) with constrains L e
10 este =0.00008400 1)
nComb = 5.2383e+05 = 1.02e+03
nipsilonis = 2.2456e+04 + T 38202
3 nlipsion2s = 563218403 = 3.4das02
= - 10 PUpslonds = 216402403 = 2988402
- C t
onstrains :

g McC

_ Y(nsS) TR
Orms$)=0r1S) —mc

Y (1S)

Myns) = Mras) + Myxs),PDG—Mras),PDG I T [N D
s (GEVIC

Monte-Carlo for the tail shapes of the signals, need for realistic simulation
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Analysis — Upsilon production SUbOtech

ALICE

Y (nS) raw yields :

:;.1 1T T 1 | 1 T 1 I 1T T 1 1 T T 7T | 1T T 1 ] LA
= 4
10°= ALICE pp Vs=13.6TeV -
T 36<y<-25 ] » hierarchy: Y (1S) > Y (2S) > Y (35)
N ]
i i . 1
10° | e B » next step : raw yields correction
o —}— — -
ks 2 i — ! )
- .
1023{ T =
—e— Y(15) E
T —=— Y(2S) |
10? —— Y(3S) E
B | | TR 1 ]
0 5 10 15 20 25 30
P, (GeV/e)
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ubatech

Analysis — Hidden over Open beauty production 6 ALTGE

doyns) ;4%np-J1v 3
. x N N
Goal : dprdy / dprdy 2n=1 Y (nS) / np—J/y

* Branching ratios and Acceptance-Effiency correction hidden in «

Hidden Beauty :

Standalone : MCH + MID

pt
3 Y (nS) u
A 10:J T T 11 1T T TT T T 1T 1T 1T T |: Z NY(nS)
O B ]
S B ] n=1 P P
% B . >
7 = ]
an 1= E
3¢ == ] Standalone : MCH + MID
9 i e i +
2 o0 § Open Beauty : ”p_
. é Ity
° i ] an—]/l[/ = fBNincl—]/q/ D .
10’2? 3 ) —_— PV
- LHCb pp {5 = 13 TeV, 2.5<y<3.0 7
B LHCb pp {5y, = 13 TeV, 3.0<y<3.5 ] f an_J/W Global : MFT + MCH + MID
L — B —
T R Nop—gw + Np-jiy
pT(GeV/c)
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Analysis — Hidden over Open beauty production SUbOt@Ch ALTGE

doyns) ;9% np-Jiw 3 N
. 04
Goal : dprdy / dprdy 27’[:1 Y (nS) / an—J/q/ 2,104? ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ RN .

ALICE pp /s=136TeV T
L —e -3.6<y<-25

* Branching ratios and Acceptance-Effiency correction hidden in «

Hidden Beauty : . +DONE_,

3 102 + ’ =
% 1OEJ T T 11 1T T TT 1T 1T 11T 1T T T |E Z NY(nS) % —— Y(1S) E
%i_ - ] n=1 10; —=— Y(25) 7
}ﬁ_ : : ) g —— Y(3S) %
1 I S R o R
Nb 1= — p, (GeVic)
3 == .
g i e i
S . Open Beauty : DONE (similar procedure)
g o .
°or ] Nnp-jiy = BNinci-jy
107 E > —
- LHCb pp {5 = 13 TeV, 2.5<y<3.0 7
B LHCb pp {5y = 13 TeV, 3.0<y<3.5 ] f an_J/lI/ Global : MFT + MCH + MID
L — B —
R T Nop—yiw + Np-jy
pT(GeV/c)
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Analysis — Non-prompt/prompt J /W separation SUbOtGCh E

SIS : ) _
Detectors used: MFT + MCH + MID = Global

 Prompt/Non-prompt separation method with MFT :
Based on the pseudo-proper decay lenght
(zpv—2sv)M jy
Pz
— boost in z-axis: 1, > 3 mm (2.5 < |y|)

l,=ct,=cC

Stanislas Lambert Analysis 19/25



Subogech %

ALICE

Analysis — Non-prompt J /W production

”';“\ it + MFT:

—> > Allow prompt/non-prompt separation : M, - (M, [,)
> » [, alone mix background with signal

Detectors used: MFT + MCH + MID = Global

10° JAp invariant mass

—
N

©

S L I Data (N 761525) @, =070279 = 0.0055 ALICE pp Vs = 13.6 TeV
() L - 2 0.0<p, <1.0 GeVic
19 50 — 25<y<36

— T

= L X2 n <250

< - Ny, = 303292 = 943
e L Ngpy, = 1457988 = 1405
<

@ 40+ SNS+B,,,, =441.4

c - Backgrour ¥2/ndf = 1.43

Q - fit status =3

w B cov status =2

30—

20

10

IIII|IIII|II

1 | 1 1 I 1
32 34
M, (GeV/c?)

NO
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Analysis — Non-prompt J /W production SUbOtGCh E

”';“\ it + MFT:

—> > Allow prompt/non-prompt separation : M, - (M, [,)

< > » [, alone mix background with signal
] S = 1" » SPlot technique :
) “Suppose f(x,y)=g(x)h(y) with 2 species (e.g. N iz & Npig4), SPlot assigns

per-event weights derived from a fit in x, such that the weighted sum of

events gives direct statistical access to h(y) for each species independently”

«10° J/’l]) invariant mass - ;" distribution with sWeights to project out J/y signal
<o T ~ H
¥ L e EGE e * Isolation of J/y,, and J/y
@ 5ol e 0.0<p, <1.0 GeVic 2 0 * p p
(O] B 25<y<36 I 10t :.
e L= X2 <250 2 .
e L Ny, =303292 = 043 g 10° (]
g - N, = 1457988 = 1405 102 ‘W/
40— SNS+B,, , =441.4
‘g L Backgrou xzm;f s 10 -, MM vfw
g’ ~ fit status =3 1
L _ cov status =2 1
30— 1073 4 3 2 = 0 1 2 3 3
= ly, (mm)
L 11" distribution with sWeights to project out background
- -~ 10°
20 :
o
B g * Isolation of background
C 2 ]
10— g 10 .’-‘/
B 10 AT 0
L - 10 A
L L - t
0 1 1 | 1 1 1 | 1 1 1 | L 1 1 1 | 1 1 1 1 1 1 " 1
2 2.2 2.4 2.6 2.8 3 32 3.4 =
M, (GeVic) 1075 4 3 3 = 0 1 2 3 5
L (mm)
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Analysis — Non-prompt J /W production SUbOtGCh ALICE

Signal model in range [-5.00, 5.00] mm

- Signal [, :

€ =
e . . ) ) E C ] osam,, =173t oo ALICE pp s =13.6 TeV
I, distribution with sWeights to project out J/4p signal o o 6.0 <p_<8.0 GeV/c
— m— Total Fi T
g 10° o 1 05 E Total Fit mean, =-0.40494 = 0.15 25<y<36
£ N, = 159007 ; E = Prompt (resoModel) g, =0.046292 + 0.0087 2 <550
[T} 10° Entries = 297057 = [ e NonPrompt (conv) gy =0.09802 = 0.03 ‘match
g ‘. g) - . g, =3.0758 £ 0.23 ¥?/ndf = 1.37
> 10t i w40tk C; fit status = 0
5 » o 'Y cov status =2
L% 10° o F---a, TN
3 Exp(-tg) f,= 052083 = 0.26 i I: \s
1 02 M 10 _%_ 1, = 0.926 = 0.046 d ‘\
e = | »
W Sol ot Mgﬁ - £ 1\
1 T 10° RS N SR :
ot e e L Ll e . //’ Voo \\\ —-_~-~~
-5 -4 -3 -2 -1 0 1 2 3 4 5 s Do Y S
. (mm) 10 b ..
prompt : « 6(0) / » i
L1 1 1 1 1 1 1 111 1 1 1 1 1 | '] 11 1 | | | N T | | I -
2 1 | | | | | i | | | |
. - -5 -4 -3 -2 -1 0] 1 2 3 4
non-prompt : «x e~4B e [MM

> Signall,: (1= fR)RO@60) + fHROIQe "
» Detectors impact prompt/non-prompt measurement :
Resolution effects : R(0) = w,Gq + wo,CB2 + w3G,
reconstruction errors :  G; + CB2
wrong PV: Gy
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Analysis — Non-prompt J /W production

Detectors used: MFT + MCH + MID = Global

> (M, 1,) 2D fit:

ubatech
ALICE

x10° J/Y invariant mass

S L
S L I Daa(N,, = 1761525) 4, S0:70279 500085 ALICE pp s = 13.6 TeV
@ 50— = 251432012 0.0<p,<1.0GeV/c
(O] 1, =3.0992: 0.00021 25<y<36
o Total Fit n, =8.6153:027 ¢ i
S r ng=11.233+ 6.1 :m-m_ :oaz‘gz o3
o e o, = 0.048268 + 0.00019 wy = =
=2 L N, = 1457988 = 1405
g A=20277:0.023
0 40— A_corr1 =0.5955 SNS+B,GV uy =441.4
c - Backaroond A_corr2=1.8922 x*/ndf=1.43
g r B=03588.+ 0.0025 fit status =3
w r B_comt =0.3236 cov status =2
- B_corr2=0.139
30— €= 0.46677 = 0.0087
- C_corr1 =0.0853
C_corr2=-0.0072
L N_corr2 = 0.2562
L cste=0
cste_corr1 =0
20— cste_corr2=1
[ w=0.3263+0.03
10—
oL+ I IR W i T | I
2 2.6 2.8 3 3.2 3.4
M, (GeV/c?)

Signal model in range [-5.00, 5.00] mm

£ Background function in range[-10.00, 10.00] (mm)
§ 1 owam,,, -1s713) :':cipp;—:ztfuv E 10° C ALICE pp f5 = 13.6 TeV
— . . . s 5T T mean,, =-0.40494 = 0.15 : ':.. o § §_ [ k= 10< '<z.‘u--Ac °
F(z,pp »Mpp) = NsigFsig (7, pp) Msig(my,,) P el e S o e e
o cpm 2/ndf =1.37 g g socrons "':':": .
+ NpkgFokg(z,pp) Mokg@pp) — # ¢ L ey
10 g wE i
10? ;—
> Free parameters (default) : f3,, Ngig, Npkg i F e s ok
10 T 1§_
- - . h - [ fmm] s [
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Analysis — Non-prompt J /W production SUbOt@Ch

Detectors used: MFT + MCH + MID = Global

» (M, 1,) 2D fit:

ppo

F(lz,ppz :mpp) = Nsingig(lz,ppz) Msig(mpp)
+ kangkg(lz,pu) Mbkg(mpp)

> Free parameters (default) : f3,, Ngig, Npkg

ALICE

Fraction of non-prompt J/ vs P, for pp system

f B 0 _5 CT T 17 , 1 1 1 I 1 1 1 | T 11 | LI I LI | T 1 T_]
0.45 =
0.4 g -
C T n
L - |
0.35 + P =
0.3 Ay -
0.25F HE =
C il ]
0.2- - =
= it ]
C = 7
0.15F ¥ =
= _.__'_."':""' L Hybrid_fft_template_fixparams-mass-bkg_freeparams-reso-tauB_newreso -
= ®  ALICE2023{5=13.6TeV25<ly*'I<36 ]
O- 1—? 4 LHCbL,=305+012pb"Vs=136TeV 25<y"" <30 =
E LHCbL, =3.05+0.12pb " ppYs=13.6 TeV 3.0<y"" <35 E
0 . 05 — I Stat. Unc. ]
C |:| Syst. Unc. 7]
oo b by v v bvv v b v v by g0
0

0 5 10 15 20 25 30 35

P, (GeV/c)
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Analysis — Hidden over Open beauty production SUbOt@d‘

ALICE

doyns) ;9% np-Jiw 3 N
. 04
Goal : dprdy / dprdy 27’[:1 Y (nS) / an—J/q/ 2,104? ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ RN .

ALICE pp /s=136TeV T
L —e -3.6<y<-25

* Branching ratios and Acceptance-Effiency correction hidden in «

Hidden Beauty : . +DONE_,

3 10? + ’ =
% 10; T T T 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 Z NY(nS) % —— (18 E
%i_ - ] n=1 10; —=— Y(25) 7
}ﬁ : : 5 - ey %
g 6“”&””1‘0””1‘5‘H‘ZIOHHZ‘SHH.'SO
Nb 1= — p, (GeVic)
3 = .
g i et i
T s Open Beauty : DONE
g o .
°oor ] an—]/w = fBNincl—J/l//
1072? E > e
- LHCb pp {5 = 13 TeV, 2.5<y<3.0 B
i LHCb pp {5y, = 13 TeV, 3.0<y<3.5 ] f an_J/W Global : MFT + MCH + MID
L i B = B
-3 || L1l [ L1 L1 L1 L1 [ [ L1l p
0% 2‘ 4‘1 e‘s g 1|0 1‘2 1‘4 1‘6 1‘8 20 an_J/W + NP_J/V/ B SV!/W&
P, (GeV/c)
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Analysis — Hidden over Open beauty production SUbOt@d‘

ALICE

doyns) ;99 np-jiy 3
. o' N
Goal : dprdy / dprdy zn=1 Y (nS) /an—]/q/ S — S

* Branching ratios and Acceptance-Effiency correction hidden in «

Hidden Beauty : . +DONE_,

4 —
10%E ALICE pp (5=136TeV =
Fo—e—" -3.6<y<-25

3
i —
N .
%l_ 10? T T T 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 Y(nS) —— (18 E
Q - m —_ ) ]
e} B ] n=1 10 -
}ﬁ B 1 ) g —— Y(3S) E
2 0 5 0 s s %0
Nb 1= — p, (GeVic)
o = . =
g e ]
= — [ ]
2 o . . Open Beauty : DONE
Al C i
(o] £ 7
(9] s -
o | Nnp-gw =7 5Ninci-j os s by g e
0.45- E
102 = E k|
B 3 > — 04— e
F LHCb pp {5y = 13 TeV, 2.5<y<3.0 . E L.L ]
B LHCb pp {5y, = 13 TeV, 3.0<y<3.5 ] N np-— J |y 0:2; s ]
L i f— S == E
f B — 0.25- HE E
» IR N N NS NS PR P R N, _ + N, _ = A ]
10 0] | \2\ | \4\ | \6\ 1 \8| 1 |10| 1 \12\ | \14\ | \16\ | \18\ L |20 np J/W p J/W 02;_ +$ONE _;
P, (GeV/c) 0-15;:5;«* : e ]
0.1k . —;
g 0.05- =
%5 70 s 20 25 30 35

30
p_ (GeVic)
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Conclusion & outlook SUbOt@Ch %

ALICE

» Acceptance-Effienciency : Correction accounting for the probability that a particle produced in the collision is
actually reconstructed in the detector. Obtained from Monte-Carlo simulations.

» Systematics : How does the extracted parameters response to variation in : models, cuts, ...
» Use of MFT to extract Upsilon :
- Remove background contribution from Heavy Flavour — increase significance

- ... but, sensitive to MCH-MFT matching effiency & purety

Thank you for your attention!
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Quark Gluon Plasma - A perfect fluid SUbOt@Ch

ALICE
Initial State Final State
y ,,y * Anisotropy of particle momentum distribution
i
Y ) an _ 1 ’ ‘
% ﬁgb 2Tl (1 ¥ Z 2v COS[n((P (Pn)]) n=2 n=3
: elliptic flow (collective phenoma) ;.
[alice.cern] [alice.cern]
* (shear) viscosity . w
i [alice.cern]
S \\ : Zz (p)2 , A : mean free path
3 He
. = .
TN e noGp _ — perfect fluid (macro property)
ol \\\ .................. | P 0.08 - 0.2 | |
\ e aal — strongly coupled fluid (micro property)

[JHEP08(2012)167] =




Quarkonia in the hot medium Subat@ch

ALICE

« Static approach:  Dynamic approach :
V(r,T)=Kr _%% + spin-spin V(r, T)=ReV(r,T) + iImV(r,T)
confinement (@) aF T
Ly @@
aq ‘
o0 _ “~ no QGP £
0o /|gcreenin 2
-~ g 4dag —rm =
" Veff(T',T)—) —579 D I 0.
oy
QGP
00 0!2 OJ.4 O|.6 0{8 1.0 0.0 0!2 0!4 0|.6 0!8 10
r (fm) r (fm)
N S. Shi, K. Zhou, JZ, S. Mukherjee, and P. Zhuang. PRD 105 (2022) 1, 1.
ag r .
pical hedron lenig » no/a small color screening effect
« Sequencial Suppression : and a large imaginary part
B ) T . Y(3S) _Y(2S) _Y(1S) . - Wi ini
T/Te 1440t e.g.: THED <2 TS Feature : widths of the bound state peaks at finite T
2 |- |yas)
: %o(1P) VSNN 1 100 - 2549 GeV Development of Fn = 2<ImV(T', T))n
1.2_ T/(15) Y(25) Start of collision quark-gluon plasma Hadronization
. Y Y Y
N I e.g.: I'T(T)<I'¥(T)<I'}(T)
x(P)  w(25) Low A
(RHIC) ° o — iy — @D
. e > R. Katz, S. Delorme, P.B. Gossiaux [arXiv:2205.05154v2]




Subotech %
" ALICE

Quarkonia production : CNM effects

final state

CNM effects on quarkonia production :
effects

Initial state : shadowing due to modification of the nPDFs
(can reduce the production of quarkonia without QGP) [Eur. Phys. J. C

Coherent energy loss

(2017) 77,163]
Initial - Final state : Coherent energy l0ss [JHEP10(2014)073]

Comover interaction

Final state : Interaction with comoving particle [yHEP10(2018)094]

nuclear PDF modification

& 8-‘21 n == EPPS16 (||
s I~ i 1 5 Y M
~ 00 -l i .lll.c.jIlEQl‘.)“
10" 10” 10 10" 1
& [JHEP10(2018)094] [JHEP10(2014)073]
[Eur. Phys. J. C (2017) 77,163]
— picture from M. Coquet [QuarkoniaAsTools2025]




Thesis goal

Subqt@ch

ALICE

d®o/dp_dy x BR(Y - ') (pb GeV'¢)

Goal: Hidden / Open beauty ratio —» ¥ (nS) over non-prompt J/y

Benchmarked against LHCb forward J/{ measurements.

10*

10°

10?

10

107"

Hidden beauty production

ET 1T 171 ‘ LI ‘ T T 7T ‘ T 17 ‘ T 17 ‘ T 1T ‘ 717714
E ———— LHCb pp {5, = 13 TeV, 2.5<y<3.0 Y(1S) E
L ——=—— LHCb pp 5, = 13 TeV, 2.5<<3.0 Y(2S)
L ——+—— LHCb pp {5y, = 13 TeV, 2.5<y<3.0 Y(38)_|
E ———— LHCb pp {5y = 13 TeV, 3.0<)<85 Y(1S) 7
E *ﬁ& ——=—— LHCb pp {5y = 13 TeV, 3.0<y<8.5 Y(2S) E
= ——=—— LHCb pp 5 = 13 TeV, 3.0<)<3.5 Y(3S)
=] e —
E et g 3
|- o= O [y Y —
| o =, j=--S B
=S0.9f e, e e 1
-] —
- oo —
i s, = 3
B e R ]
- R .
B o ) i
=
— == —
- = =] §—+— :
| - ‘ | I - ‘ ) I - ‘ I | ‘ I ‘ I ‘ I I
0 B 10 15 20 25 30 35
p; (GeV/c)

dzc/ded y (b — Jhy) x BR(JAy — u'i) (pb GeV'c)

10°

104

10°

102

Open beauty production

\\\‘\\Ill\\‘\\\‘\\lll\\

o

|

{

{

I BRI B |

%

——=—— LHCb pp |5y, = 13 TeV, 2.5<<3.0
LHCb pp |5 = 13 TeV, 2.5<)<3.0

f

0

4 6

— pp as baseline for Pb-Pb measurement

8 10 12 14 16 18
pT(GeV/c)

20

0,y 0s/dp. dy ! &, _, ,,/dp.dy

'y
o

TTTT

—_

T IIHIIl

—
3

1072

107°

Hidden / Open beauty ratio

T

T

\II|\|\|II\|II\|II\|II\‘II!‘III|I\I|I\I

T I\TIIH|

T IIHIIl

—*—— LHCb pp \syy = 13 TeV, 2.5<y<3.0

LHCb pp sy = 13 TeV, 3.0<y<3.5

0 2 4 6

8

10 12 14

16

18 20
p; (GeV/c)




Subogech %

ALICE

Muon Spectrometer - Monte-Carlo simulations

magnet
.-
[ I
E_
NB _ B

Asymmetry & Noise in MC simulations (for all chambers) : Qtor — Qtot e e e
Q. + Aot

Iron Wall MID cluster charge asymmetry
MCH -

Absorber

hAsym_544490

0.006359 ;
0.05897 |

Run 3

=

- p* leave a Q,,, on both cathode

* Asymmetry : Mathieson-Gatti distribution
Q2, = q,,e’, QM8 = q,,;,e” Y withY ~ N (0, 0.11/2)
. Noise : [tel-03999200] By
2 [ -
. ADC\3 g o =
QB4 = fpaQ%; + X With X ~ NV (o, 0.5 Jround((?y + 14)) - £

220
2.40
260
2.80
3.00

0.15

* Mathieson-Gatti witdh (2D) :
width parametrization (K3, K3y) = (0.3, 0.3)

0.1

0.05

4
Distance to hit (units of pitch)




Muon Spectrometer - Strategy SUbOt@Ch H:LICE

Non-Bending (NB) Bending (B) ] . . . .
L = Tuning detector response & noise in MC simulations from data :

e i i » Charge resolution (i.e noise)
= » Bending and Non-Bending charge asymmetry

ITTTT11
ITTTTT

TTIITI
|EEENE

IIIIIIIIII : : Toy MC : 1. more flexible for adjusting the noise and asymmetry
SCHT b H > 2. use real cluster (position, charge) as input

| - Compare MC and toy-MC (closure test)

* Run 3 preclusters : Il - Compare Run 3 and toy-MC

precluster 659/1714220, DE 903 precluster 879/1714220, DE 300

eg— Chars Esymmmgty = -0.2221 . 62;_ charge asymmetry = +0.3353 450

j = s - minimization x? : ziEB' NBM[L\)//C;"D_—_C:Q]Z = zieB’ NB%
zz Conjecture :

- I - 0(Q)2iZierd ~ o(Q)REShra & 0(Q)1u%10 ~ 0(Q) e para
R e R T P e e ®

with 0(Q) extracted from the residual(Q) distribution




Muon Spectrometer - Outlook Subat@ch %

ALICE
> First results (fall within 10-20%): W ainiii” ovs ADC fit [St1] [(B)] (1)
b 1802 L / e g% *  ovsADC fit [St1] [(B)] (1)
« St.1(B): 1.3ADC"? — 0.085ADC?/2 + 0.004ADC3/? wE Hi-|_» owacasnieie
. St.1(NB): 1.3ADCV2 — 0.095ADC?/?2 + 0.005ADC3/2 wE g o —Run3 |
= / 2 — Toy-MC
« St.2(B):0.79ADC'/? + 0.0058ADC?/? + 0.0067ADC3/? “E i MG -
« St. 2 (NB):0.82ADC'2 + 0.012ADC?/2 + 0.0071ADC3/? oE //
- St. 345 (B): 0.77ADC'/? — 0.034ADC?/? + 0.004ADC3/? NV A
» St. 345 (NB): 0.93ADC'/2 — 0.068ADC*/?2 + 0.006ADC3/2 e
6 (Opata / Oue) - Bending
° £ +  6(Opata’ Srwc) - Bending
14 ;_ ..................................... ............................................. ............................................. ..... (GDATA/GTMC) - Bending
=B T R S ToyMC th. noise
> Open studies : :
—> K3 . 1.12
— fraction of the total charge 10-20% E
seen by the pads (f ,44q) =




Analysis — Data selection Subotech

ALICE
MCH + MID
-25<n<4.0
 Dataset:
nt - 2024 pp at /s =13.6 TeV
‘\ ; .
MFT ; , >  Events selection:
'2'5<"f_6_ y - -2, € ]=10cm, + 10cm [ (within central barrel)
1 - tracks associated (in time) with a vertex
b i : — * Muon selection :
- —3.6 < n, <— 2.5 (acceptance)

-pru > 0.7GeV/c

e DiMuon selection:
-25<yuu <36

* Global only:
- selection on matching cut between MCH - MFT :

2
XMFTMCH




Analysis — Non-prompt J /W production SUbOtGCh E

e » Invariant mass fit M, = {2p_p, (1 — cos(0_,)):

]1 + “10° JAy invariant mass

L T owam -rmeises ~ c.o0702mexo00ss ALICE pp /5 = 136 TeV : . D b / C l b I/

oo | i « Signal : Double-Crystal ball, ...
= 25<y<36

x;lk"<25.0
N, =303292 = 943

iy Jw =feJlwnp+ A —=FB)JIv,

fﬁ\ >

-2.5<n<3.6

40—

v 3 H : j 30
Detectors used: MFT + MCH + MID = Global 0

10

Events / (0.010 GeV/c?)

cov status =2

f B cannot be determined with only M, ,

« Background : Variable Width Gaussian, ...

|||I||||||II

T~
I ALICE Simulation, pp Vs = 13 TeV

° Double-CrystaI Ball : 2 222426 28 ® %2\, @oVie?) Ew’%PYTHlAS Monash Tune, Norm. to Ngy= Njo, + Nog |
‘; - Reconstructed 'y, 2.5 < y, <4.0 -
_ _gi e ¥’t,.“ =W~ & Sum HF (incl. resonances) | -rl- i
exp( (9:_;3)2 ) for .'I,'—.'I_: > —a % ‘_:’,, ‘0“'+ -o—piu:kSum LFl __
f(m; a, n, i’ o_) — N . 20_2 ) 7 0'_ ’ 1077; +¥+ T —— W « LF, HF (incl. resonances) | Ki
- = - == -
A-(B-=)", for — < —«a - e, .
10° -
« Variable Width Gaussian : B i
-
m—A m—A m,.- (GeV/c?)
f(m)=exp| ——+—5 | +cste, o(m)=B+C——
(m) =exp(~ G ) este, o) _

[arxiv:2210.10764]




Subogech

Analysis — Upsilon production

« one objective of Global selection — increase signal region of ¥ (nS)
@ - Y (nS) invariant mass
Y T rrJrrrJrrrprrd | TrT 1T Tt TJrrrrrr3 .D /.{"El: Integrated OVGI’ pT and '3.6 < y < '2.5
% ; g ALICE Simulation, pp Vs = 13 TeV (XD 8 107 MCH only
= 3 4 \ £ = -
% PYTHIAS Monash Tune, N, =210 3 5 ¢ —MoRET
o : - "l.‘:': [ E - b xmac =
e N —— MCH+MFT %2 <50
2 10t s Reconstructed pu-, 2.5 < Y, < 4.0 i @ : — MCH+MFT§§:::<20
s | 'y 50 2w
TR W Mg, B 1 O -
F e - o 7@ C
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Analysis — Upsilon production SUbOt@Ch

« Y (nS) yields (without detectors Acceptance-Efficiency correction) :
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» Adding MFT reduced upsilon resonances yields (except for 1 (3S))
> Using MFT x&rrucy CUts, which enhence J/y significance, reduce the yield even

more and doesn’t improve significance — increase of o ;4




Analysis — Upsilon production

Y (1S) mass and width resolutions :

Y(1S) mass
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» But we gain in mass and width resolutions ...
» Others discriminating variables in perspective :
closest approach in the interaction plane
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