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q Lund strings (PYTHIA8.3 with Ropes) conserve strangeness LOCALLY 
q models with a microcanonical ensemble approach (core-corona EPOS4) 

can only do it GLOBALLY

layering of strange hadron to pion ratios as a 
function of multiplicity à Lund strings imply local 
conservation of strangeness 

K0S/π ratio decreases with multiplicity 
for PYTHIA 8.3 with ropes, remains rather flat for EPOS4

Ø NEED TO MEASURE THESE OBERVABLES

STRANGENESS CONSERVATION
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HADRONISATION OF BARYONS  
q hadronization of baryons is affected by NON-TRIVIAL COLOUR TOPOLOGIES 
q p/π and Λ/K0S ratios are overestimated in models

tuning of PYTHIA8.3 with ropes using PROFESSOR: variation of the Monte Carlo event generator free parameters
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improvement by 20% of Λ baryon production 
as a function of multiplicity

regardless of tuning:
PYTHIA8.3 cannot reproduce p/π ratio

Ø ROOM FOR MODELLING IMPROVEMENT

LIGHT-NUCLEI FORMATION
q deuteron spectra are measured in and out of jets: B2Jet is ~ 10 times larger than that in the underlying event

results reproduced by PYTHIA8.3 with deuteron production via 
ordinary reactions  

plan to implement Helium-3 production in PYTHIA8.3 from
 

        p+d à3He+ π0

these predictions will have an important impact 
on the light-nuclei production studies 
and on the understanding of their interaction with matter

Ø DARK MATTER IMPLICATIONS 

where "i =
’
m2

i � p2i is the energy, Ñpi the 3-momentum, n↵ the number of particles of
species ↵, S the set of particle species considered, gi the degeneracy of particle i. The
�-function at the end of the partition function is especially relevant for this study. Its role
is to ensure flavour conservation, with qi being the flavour composition of hadron i. The
two models are fundamentally di↵erent since here the flavour conservation is over the full
volume, while in the case of the Lund string, flavour is conserved locally.

2.3 The special role of the � meson

As mentioned in the introduction, the focus in this paper is on discriminating observables
making use of the special role of the � meson in the string model, sketched in Fig. 2.
In pp collisions, most strings are aligned with the rapidity axis of the laboratory system.
When a � meson is produced, requiring two ss̄ string breaks, the leftover (anti-)strange
quarks must find their home in hadrons produced in neighboring rank of the same string,
i.e. close in rapidity to the �.
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Figure 2: In a pp collision, most strings will be aligned with the rapidity axis of the
laboratory frame. When a � meson is produced, it requires two neighboring ss̄ string
breaks. This, in turn, means that the neighboring (associated) hadrons will include the
leftover (anti-)strange quarks from the breakup.

This is a unique prediction of the Lund string model. If the string degrees of freedom would
vanish, because they melt into a QGP, the structure carrying the correlations in rapidity
would vanish, and the correlations would therefore not be observed.
The explanation given above, holds for a single string. In pp collisions, many strings are
produced in the same rapidity interval, and therefore one cannot be certain that a given
pair of neighboring particles are produced with string breaks in common, even though they
may share quark pairs.
In related methods, such as balance functions [31–33], this is handled by subtraction pro-
cedures. Here, however, we are aiming at a method that allows us to highlight directly the
qualitative di↵erences arising between the models. A di↵erence will be noticed comparing
particle ratios inside the same (high) multiplicity interval, and adding a � trigger to study
the same particle ratios inside a narrow rapidity window around the �.
At low multiplicities, on the other hand, where only two strings are present in an event,
the addition of a �-trigger has a somewhat more complicated e↵ect.
Take the simplest case of a � produced together with an associated K (either to the left
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strange-hadron production in events with a 𝛟 meson can discriminate between the two models


