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A closer look at source size pp, 13 TeV (HM)
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A closer look at source size pp, 13 TeV (HM)
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A closer look at source size pp, 13 TeV (HM)

From Source model
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Deuteron spectra pp, 13 TeV (HM)
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~ 500K HM events

• A criterion is implemented to ensure that nucleons are only used 
once for coalescence (removal of possible double counting), not a 
major effect!  
p + n -> p + n(reso) -> p(reso) + n -> p(reso) + n(reso)

• In Pythia, protons and neutrons have different weights of primordials 
(although they have similar inclusive numbers, Pythia generates 
more primordial neutrons compared to primordial protons).

       Primordial fraction p: 66.12%
       Resonance fraction p: 33.88%
       Primordial fraction n: 83.06%  
        Resonance fraction n: 16.94%
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Backup
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Deuteron spectra pp, 13 TeV (HM)

• A criterion is implemented to ensure that nucleons are 
only used once for coalescence (removal of possible 
double counting), not a major effect!  
p + n -> p + n(reso) -> p(reso) + n -> p(reso) + n(reso)

• In Pythia, protons and neutrons have different weights 
of primordials (although they have similar inclusive 
numbers, Pythia generates more primordial neutrons 
compared to primordial protons).

     Primordial fraction p: 66.12%
     Resonance fraction p: 33.88%
     Primordial fraction n: 83.06%  
     Resonance fraction n: 16.94%

• Tested with limited statistics

• Possible source of systematics?
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pn distance distributions pp, 13 TeV (HM)

First mT bin

hDistanceDeut_pn
Entries  170
Mean    2.917
Std Dev     1.505

0 1 2 3 4 5 6 7 8 9 100

200

400

600

800

1000

hDistanceDeut_pn
Entries  170
Mean    2.917
Std Dev     1.505Source model

pn distance (fm)

hDistanceDeut_pn
Entries  156
Mean    2.345
Std Dev     1.229

0 1 2 3 4 5 6 7 8 9 100

200

400

600

800

1000

hDistanceDeut_pn
Entries  156
Mean    2.345
Std Dev     1.229

Native Pythia

pn distance (fm)



8

Source size (Pythia) pp, 13 TeV (HM)
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Proton spectra pp, 13 TeV (HM)
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Deuteron spectra pp, 13 TeV (HM)
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Spatial info from Pythia8 (protons)

• The plots are in lab frame and coordinates represent the production coordinates of protons

pp, 13 TeV (HM)



12

Spatial info from Pythia8 pp, 13 TeV (HM)
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Formation time info from Pythia8 pp, 13 TeV (HM)
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Spatial info from Pythia8 (primordials)
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Spatial info from Pythia8 (resonances)
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Spatial info from Pythia8 (inclusive)
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Resonance cocktail

• Primordial fraction: 83.3%
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Resonance cocktail

From Maxi
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Resonance cocktail
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Spatial info from Pythia8 (protons)

• The plots are in lab frame and coordinates represent the production coordinates of protons

pp, 13 TeV (MB)
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Spatial info from Pythia8 pp, 13 TeV (MB)
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Spatial info from Pythia8 (primordials)
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pp, 13 TeV (MB)
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Spatial info from Pythia8 (resonances)

x (fm) y (fm)

t (fm)z (fm)

pp, 13 TeV (MB)
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Spatial info from Pythia8 (inclusive)

x (fm) y (fm)

t (fm)z (fm)

pp, 13 TeV (MB)
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Fit to proton spectrum (Data)

• Data to fit ratio look good for Levy-Tsallis fit and no significant spread in extrapolated region
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Fits to proton spectrum (Pythia8)

• Data to fit ratio look good for Levy-Tsallis fit if one separates low and high pT region
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Spatial info from Pythia8 (neutrons)

• The plots are in lab frame and coordinates represent the production coordinates of protons

Events: 200M MB (~10K HM) events



0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

)c (GeV/
T
p

3−10

2−10

1−10

1

10

]-1 )c
) [

(G
eV

/
yd Tp

/(d
N2

) d
N

(1
/

 = 13 TeV, |y| < 0.5 (HM I)spp 
ALICE : JHEP 01 (2022) 106

 160)≥V0M
ch

Pythia8: Monash (N

 150)≥V0M
ch

Pythia8: Monash (N

2
pp+

28

Proton Comparison (HM I)
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Proton Comparison (HM I)
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Resonance cocktail
Events: 200M MB (~10K HM) events

• To be tested with all the statistics (1.5 B MB, ~70K HM)
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To do…

Pythia 8 simulations : 
• implement HM trigger selection
• run equivalent of 300 M events MB 
• check charged particle multiplicity distributions for HM pp + protons spectra
• add deuterons to anti d
• produce B2 as done for data
• run r_eff pythia source && r_core pythia
• check resonance cocktail and extract angular distribution



Prompt p(bar) + prompt n(bar) 
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Primordials p(bar) + n(bar) from resonance
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Comparison of deuterons

Old New (only with primordials)

• New modifications:
• We have the correct vertex information from Pythia now (earlier it was set to 0 by default)
• The plot is obtained only with primordials and treatment for resonances ongoing!
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HM trigger mult. distribution
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