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* Thermal hadronization in AA and NN systems
* pp results from NA61/SHINE (and NA49): numerous particle yields in 4
* Low-probability GCE+SC fit...

* Improvement by independent volume for strange particles?

* Hints from femtoscopy and conclusions
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Thermal model in elementary collisions: YES

Here: proton-proton collision registered by CMS @LHC
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Merging NA49 & NA61/SHINE experimental results

* How to merge yields from two experiments: Y,qt 4Y,5 and Y¢,+ 4Y,, , as they are
correlated (partly inherited experimental setup)?

* The method: M. Schmelling, Phys. Scr. 51, 676 (1995).

* Reconstruction of the correlation matrix C; (determlnatlon of the factor f) by
requesting y>=NDF and using this matrix for averaging and error determination.
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The case of the ¢p-meson

* Excluding the ¢p-meson improves the fit quality (the same is
observed), but why a well measured particle should be excluded?

* Ip aIAI‘} following analyses the yield of the ¢-meson is always included

e + N o . N
.

. e B
t_fee-v

7N
i

o
Y "

R e



Description of particle yields
within GCE+SC
free volume for strangeness

published:

J.Phys. G 48, 085006 (2021) first attempt

Acta Phys. Pol. B54, 12-A1 (2023) extension to 3
energies (December 2023)
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Relative accuracy of pp HRG ~20%

* Relative difference between experimental yields Y,,, and the results
of hadronic thermalization Y., (36 multiplicities, 3 energies)
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* The y?values in ,acceptable” range for analyses with ¢

e Strangeness undersaturation factor ys=0.4

 Temperature (&baryochemical potential) similar to previous analyses
* Decrease of canonical volume with increasing energy

* R.aboveR'!

» Acta Phys. Pol. B54, 12-A1 (2023)
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Could R: > R? Hints not only from femtoscopy

pp collisions @ Vs = 27.4 GeV
M. Aguilar-Benitez et al. (NA27 Collaboration), Z. Phys. C54, 21 (1992)

For m*mt* pairs, R=1.71%0.04 fm
For K*K* pairs, R=1.87 +0.33 fm
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pp collisions @ Vs = 63 GeV
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Could R: > R? Hints not only from femtoscopy

pp collisions @ Vs = 27.4 GeV PHYSICAL REVIEW C 103, 014904 (2021)
M. Aguilar-Benitez et al. (NA27 Collaboration), Z. Phys. C54, 21 (1992) J. Cleymans, P.M. Lo, K. Redlich, N. Sharma
For m*mt* pairs, R=1.71%0.04 fm The resulting yields (the SCE model fit to
For KfK* pairs, R=1.87+0.33fm ALICE data) exhibit much better agreement
with data by decreasing strangeness

pp collisions @ Vs = 63 GeV . T
T. Akesson et al. (AFS Collaboration), PL 1558, 128 (1985) suppression at lower multiplicities due to

larger value of V. than V,.
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Conclusions

* Reasonable description of particle yields from pp interactions
at s1/2=8.8, 12.3 and 17.3 GeV within thermal hadron gas
model in Grand Canonical+Strangeness Canonical scenario
(ThermalFist)

* The well-measured yield of the ¢g-meson is always included
* The new results on K> production well described

* The strangeness canonical volume parameter R larger than
the fireball R

* Analysis at s/2=7.7 GeV — not conclusive, as the yields of ¢-
meson and /A baryon not yet determined from experiments

* Femtoscopy analysis of kaon pairs not precise enough
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