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ALICE Overview

Run 1 
2009 ~ 2013

Run 2 
2015 ~ 2018

Run 3 
2022 ~ 2024

Run 4 
2028 ~ 2030

Run 5 
2032 ~ 2034

ALICE



Inner Tracking System (ITS)
Vertexing, tracking
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 measurements in ALICEΞ0,+
c

Reduced by factor 3

1.38±0.14(stat)±0.22(syst)
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ALICE Overview

Run 1 
2009 ~ 2013

Run 2 
2015 ~ 2018

Run 3 
2022 ~ 2024

Run 4 
2028 ~ 2030

Run 5 
2032 ~ 2034

ALICE 2.1 
(+ ITS 3 & FoCal)

ALICE 2
ALICE 3ALICE
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ALICE 3 Physics goal

11

&

“Pure”  
coalescence  

particles

Very short lifetime
O(100) ps

(O(10~100) μm)
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Tracker and Vertex detector

CMOS Monolithic Active Pixel Sensors (MAPS)

Vertex resolution
5 ~ 10 μm

Thickness : 50μm
Pixel size : 30μm x 30μm

CMOS node : 65nm
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 Performance study with MLΞ++
cc

Reconstruct Ξ+
c

Reconstruct Ξ++
cc

Very Rare Signal  
(1 signal for 1M pp collisions)
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Signal vs Background
• Signal vs background distribution (2 ≤ pT < 4 GeV/c)
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• Feature importance 
• Cosine of pointing angle of  is critical to separate the signal and background.

(2 ≤ pT < 4 GeV/c)
Ξ++

cc

BDT model output

 θ
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BDT model output
• Model output 

• BDT output : Kind of the probability of signal 
• 0.999 BDT output cut is applied to separate the signal and background.

(2 ≤ pT < 4 GeV/c)
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• Significance of Ξ++
cc

Significance =
NΞ++

cc

NΞ++
cc

+ NBackground Ξ++
cc

 Performance study with MLΞ++
cc

Very short lifetime
O(100) ps

 : Number of  

 : Number of  background

NΞ++
cc

Ξ++
cc

NBackground Ξ++
cc

Ξ++
cc
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•  production in pp collisions at 13 TeV
• Published 28 December 2021
Ξ0,+

c

Summary of 2021 Activity
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•  production in pp collisions at 13 TeV
• Published 28 December 2021

•  Performance study 
• Study is ongoing with machine learning

Ξ0,+
c

Ξ++
cc

Summary of 2021 Activity



Back up



Time Of Flight Detector (TOF)
PID via time-of-flight

|η| < 0.9

Time Projection Chamber (TPC)
tracking, PID via dE/dx

|η| < 0.9

Inner Tracking System (ITS)
Vertexing, tracking

|η| < 0.9

V0 Trigger
2.8 < η < 5.1 (V0A)
3.7 < η < −1.7 (V0C)
Event triggering 
2.8 < η < 5.1 (V0A) 
3.7 < η < -1.7 (V0C)
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Ξ0c →e+Ξ-νe
-  Unfolding

• Unfolding
• The pT of eΞ   pairs is corrected for the missing momentum of the neutrino using unfolding techniques. 

• Convergence of the Bayesian unfolding is achieved after three iterations. 
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Multi-Charm baryon
• Performance study : strangeness-tracking

•  and  Ξ++
cc → Ξ+

c π+ → (Ξ−π+π+)π+ Ω+
cc → Ω0

cπ+ → (Ω−π+)π+

Factor 4 better!

π ← Ξ

π ← Λ

p ← Λ
2π ← 2c

π ← c Vertexer 
(In beam pipe)
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Boost Decision Tree
• Pre-selection and Training variable

• Ensemble algorithm + Gradient descent algorithm
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ML Preselection & Training variable
• Pre-selection and Training variable

• Very loose cuts 
• |nSigmaTOF| < 3 & |nSigmaTOFCombined| < 5 are already applied to reduce the tree output size

• NOT considered nSigmaTOF and nSigmaTOFCombined as training variable -> will be added

Training variablePreselection
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Signal vs Background
• Signal vs background distribution (2 ≤ pT < 4 GeV/c)
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BDT model output
• Model output

0<=pT<2 GeV/c 2<=pT<4 GeV/c 4<=pT<6 GeV/c

6<=pT<8 GeV/c 8<=pT<10 GeV/c 10<=pT<12 GeV/c

0.998 BDT cut

0.997 BDT cut 0.999 BDT cut

0.999 BDT cut0.999 BDT cut 0.999 BDT cut
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ROC curve
• ROC curve

0<=pT<2 GeV/c 2<=pT<4 GeV/c 4<=pT<6 GeV/c

6<=pT<8 GeV/c 8<=pT<10 GeV/c 10<=pT<12 GeV/c
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Results
• Performance study :  on non-strangeness decay

• Efficiency : Increases with pT due to higher momentum π+

• Significance 
• Signal/event : Theoretical expectation(cross section, 39 nb) + PYTHIA 8 (pT shape) + efficiency + BR(0.03%)
• Large uncertainty on production cross section(factor 200) and branching ratio(factor 5)

Ξ++
cc

arXiv:hep-ph/9710339

!) Worst case  
= promising significance



• 본문, 나눔바른고딕, 20pt

• 본문, 나눔바른고딕, 20pt

• 본문, 나눔바른고딕, 20pt

포인트 컬러 (R:180 G:67 B:72)

Multi-HF hadron
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ALICE 3 Detector
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ALICE 3 Detector

Large acceptance coverage
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ALICE 3 Detector

Large acceptance coverage

~1% over full η range



Final Design is ongoing
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ALICE 3 Detector

Large acceptance coverage

~1% over full η range Hadron PID from p ~ 0.1 to 8 GeV/c
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ALICE 3 DetectorALICE 3 Detector
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ALICE 3 DetectorALICE 3 Detector

Excellent e/ᴨ separation
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ALICE 3 DetectorALICE 3 Detector

Excellent e/ᴨ separation
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ALICE 3 DetectorALICE 3 Detector

Excellent e/ᴨ separation

Vertex resolution < 5-10 μm


