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Strangeness enhancement

https://www.nature.com/articles/nphys4111
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Strangeness enhancement
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radial flow

https://www.nature.com/articles/nphys4111
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.96.112003
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Strangeness enhancement
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Ia
X =

(dNAS−TS
ch /dpT)V0M

(dNAS−TS
ch /dpT)MB
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Jet quenching?

https://www.sciencedirect.com/science/article/pii/S0370269322007833
https://www.nature.com/articles/nphys4111
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.96.112003


01Feng Fan - CLHCP 2024Bias due to local multiplicity fluctuations 

ALI-PUB-574892 📚 ALICE, JHEP 05 (2024) 229
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- The high-V0M multiplicity class selects pp collisions with jets in the forward detector


https://link.springer.com/article/10.1007/JHEP05(2024)229
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ALI-PUB-574892 📚 ALICE, JHEP 05 (2024) 229
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- The high-V0M multiplicity class selects pp collisions with jets in the forward detector

- New observables to reduce selection biases: Charged-particle flattenicity  1 − ρRelative transverse activity RT

https://link.springer.com/article/10.1007/JHEP05(2024)229


01Feng Fan - CLHCP 2024The ALICE detector in Run 1 and Run 2 

ITS :  tracking, vertexing, pile up rejection( |η | < 0.9)

TOF :  PID (particle velocity)( |η | < 0.9)

TPC :  tracking, PID ( )( |η | < 0.9) dE/dx

V0 

• MB trigger, flattenicity

• rejection of beam induced background

(2.8 < η < 5.1 and − 3.7 < η < − 1.7)
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Relative transverse activity  measurementRT
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Event-by-event selection based on the underlying-event (UE) activity 
in the midrapidity interval (UE refers to everything that does not 
come from the main hard partonic scattering)





-  is the charged-particle multiplicity in the transverse region (TS)

-  is the average multiplicity over all events in TS

RT = NTS
ch /⟨NTS

ch ⟩

NTS
ch

⟨NTS
ch ⟩

Δφ = φtrig − φassoc
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01Feng Fan - CLHCP 2024Relative transverse activity RT

Koba-Nielsen-Olesen-like scaling is broken for  , which 
might be attributed to the local multiplicity fluctuations.

RT > 3

6

Δφ = φtrig − φassoc

Event-by-event selection based on the underlying-event (UE) activity 
in the midrapidity interval (UE refers to everything that does not 
come from the main hard partonic scattering)





-  is the charged-particle multiplicity in the transverse region (TS)

-  is the average multiplicity over all events in TS

RT = NTS
ch /⟨NTS

ch ⟩

NTS
ch

⟨NTS
ch ⟩

ALI-PUB-567929 📚 ALICE, JHEP 01 (2024) 056

Low UE High UE

RT < 3

https://link.springer.com/article/10.1007/JHEP01(2024)056
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ALI-PUB-567934

📚 ALICE, JHEP 01 (2024) 056

Toward and Away regions:

-  < 4 GeV/c,  spectra are dependent of 

-  > 4 GeV/c, ratios approach unit


Transverse region:

- A -hardening with increasing , due to 

autocorrelation bias


MC predictions:

- PYTHIA 8 describes data better than EPOS LHC

pT pT RT

pT

pT RT

https://link.springer.com/article/10.1007/JHEP01(2024)056
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ALI-PUB-567934

📚 ALICE, JHEP 01 (2024) 056

Toward and Away regions:

-  < 4 GeV/c,  spectra are dependent of 

-  > 4 GeV/c, approaches unity


Transverse region:

- A -hardening with increasing , due to local 

multiplicity fluctuations


MC predictions:

- PYTHIA 8 describes data better than EPOS LHC

pT pT RT

pT

pT RT
📚 Phys. Rev. D 104 (2021) 016017

https://link.springer.com/article/10.1007/JHEP01(2024)056
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.016017
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ALI-PUB-567934

📚 ALICE, JHEP 01 (2024) 056

Toward and Away regions:

-  < 4 GeV/c,  spectra are dependent of 

-  > 4 GeV/c, approaches unity


Transverse region:

- A -hardening with increasing , due to local 

multiplicity fluctuations


MC predictions:

- PYTHIA 8 describes data better than EPOS LHC

pT pT RT

pT

pT RT
📚 Phys. Rev. D 104 (2021) 016017

https://link.springer.com/article/10.1007/JHEP01(2024)056
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.016017
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ALI-PUB-567939

📚 ALICE, JHEP 01 (2024) 056

p-Pb: similar behaviors  as observed in pp collisions

Toward and Away regions:

-  < 4 GeV/c,  spectra are dependent of 

-  > 4 GeV/c, approaches unity


Transverse region:

- A -hardening with increasing , due to local 

multiplicity fluctuations


MC predictions:

- PYTHIA 8 describes data better than EPOS LHC

pT pT RT

pT

pT RT
📚 Phys. Rev. D 104 (2021) 016017

https://link.springer.com/article/10.1007/JHEP01(2024)056
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.016017


Charged-particle flattenicity 1-  measurementρ
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Event-by-event selection based on the relative standard deviation of the multiplicity measured in the 64 V0 channels


  ρ =
∑64

i=1 (Ncell,i
ch − ⟨Ncell

ch ⟩)/N2
cell

⟨Ncell
ch ⟩
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✓ small flattenicity  (small local multiplicity fluctuations): isotropic events with large multiplicities

✓ large flattenicity  (large local multiplicity fluctuations): jet-like events with small multiplicities

1 − ρ → 1
1 − ρ → 0

-  is the particle multiplicity in the i-th cell

-  is the average multiplicity over the all 64 cells per event

Ncell,i
ch

⟨Ncell
ch ⟩



01Feng Fan - CLHCP 2024 as a function of Qpp pT

- Intermediate : a bump structure develops with increasing multiplicity

- High :  seems to approach to the vicinity of unity

pT
pT Qpp

12

Qpp(pT) = ( 1
Nev

d2Nch

dydpT

1
⟨dNch/dη⟩ 1−ρ )/( 1

Nev

d2Nch

dydpT

1
⟨dNch/dη⟩ MB )

ALI-PUB-577467

📚 arXiv:2407.20037 

NEW

https://arxiv.org/abs/2407.20037
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ALI-PUB-577467

- Intermediate : a bump structure develops with increasing multiplicity

- High :  approaches unit

pT
pT Qpp

Qpp(pT) = ( 1
Nev

d2Nch

dydpT

1
⟨dNch/dη⟩ 1−ρ )/( 1

Nev

d2Nch

dydpT

1
⟨dNch/dη⟩ MB )
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📚 arXiv:2407.20037 

NEW

https://arxiv.org/abs/2407.20037
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 as a function of Qpp pT
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ALI-PUB-577467📚 ALICE, Phys. Rev. C 99, 024906

The effect was not seen in 
the standalone multiplicity 
(V0M) analysis!
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📚 arXiv:2407.20037 

NEW

- Intermediate : a bump structure develops with increasing multiplicity

- High :  approaches unity

pT
pT Qpp

https://journals.aps.org/prc/abstract/10.1103/PhysRevC.99.024906
https://arxiv.org/abs/2407.20037


01Feng Fan - CLHCP 2024:  data vs MC modelsQpp

- PYTHIA 8 w/o CR: a nearly flat  as a function of 

- PYTHIA 8 w CR: overall the best description of data

- EPOS LHC: overestimates and underestimates  at intermediate and high  values, respectively

Qpp pT

Qpp pT

Q
pp

ALI-PUB-577477
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ALI-PUB-577477

⎯ 0-1% 1-ρ

⎯ 50-100% 1-ρ

ALI-PUB-577477

◼︎Uncork. Syst. Unc.
 + Stat. Unc.
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📚 arXiv:2407.20037 

NEW

https://arxiv.org/abs/2407.20037
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1.  and flattenicity: reduce local multiplicity fluctuations

2. Promising tool to study particle production in small systems

RT
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