Lambda-hyperon production in p+p and C+C collisions
at NICA energies

(comments to BM@N results on A from C+C)
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The content of the talk is an attempt of relating p+p data on A production to C+C

Plan:
Excitation function of A production in p+p (as a starting point)
Transform p+p data into isospin averaged nucleon-nucleon results
Extrapolation from p+p to C+C: N -scaling using Glauber estimates
Error estimates for the N, -scaling procedure
BM@N data and extrapolation: comparison & discussion
Conclusions and Outlook
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Note: what follows is regarding the total multiplicity of Lambdas!
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1. Excitation function
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Fig. 4. Inclusive hadron production cross-sections from
pp interactions as a function of the center-of-mass energy.
Dashed lines are parameterizations to Eq. (2).

Table 6. Parameterization parameters (according to Eq. (2)) for the hadron production cross-sections

Hadron a b c 55 (GeV?) %2/NDF
T 18.79 £ 0.554 1.998 + 0.089 —.653£0.095 4.64 0.5
n 43.046 £13.69 2.366 £1.386 2.168 £1.454 4.07 0.5
K 1.509 £0.363 5.138 £ 0.801 4.783 £0.853 8.2 2.0
K" 2.176 £0.26 2.63+0.155 2.285+0.181 6.49 2.4
Ko 1.151£0.087 3.697 £0.122 3.284 +£0.139 6.49 L9
p 19.49 £1.824 —8.717 £ 0.054 -8.823 £ 0.054 0 L3
P 0.122 + 0.004 3.511+0.291 2.69+0.271 14.08 0.8
A 2.066 £0.161 2.6251£0.102 2.468 £ 0.121 6.49 4.1




2. p+p data and isospin-averaged nucleon-nucleon results

In nucleon-nucleon interactions proton-involved and neutron-involved reaction have different production
channels for Lambda due to isospin
The ratio of the production rates p+n(n+n) / p+p ~ 0.75 at 3 GeV (Eur. Phys. J. A (2020) 56:223)
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3. C+C: N, estimates from a Glauber approach

Minbias (say, 0-80% central) C+C, o\ = 27 mb, o, ~ 923 mb (830 mb in the Ksenia’'s analysis, i.e. -11%)

NN cross-sections: pdg.lbl.gov/2022/hadronic-xsections/rpp2022-pp_total.dat

MpartA vz impact parameter
MpartEB vz impact parameter
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Glauber:

b=0-5fm, N, ~ 6
that is close to a naive estimate N, = (A,+A;) / 4


https://pdg.lbl.gov/2022/hadronic-xsections/rpp2022-pp_total.dat

4-5. Lambda yields in C+C (param vs. data comparison and errors)

= BM@N data for the total yields in minbias C+C are compared with the parameterization
of p+p (scaled to C+C) from PEPAN Letters (2020), Vol. 17, N°2, pp. 142-153
» Dashed lines indicate the uncertainties in the predicted excitation function (~20-25%)
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BM@N points for <n ,> are taken from K.Alishina’s report this summer. The extrapolation to 4pi (model based, data
based?) introduces an additional error (no estimates for them yet)!
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6. Conclusions and Outlook

= BM@N data on A yields in C+C at 4(.5)A GeV are close to the estimates based on p+p data
scaled to C+C with a Glauber-based N, scaling factor

= The difference between BM@N results and those from HADES and models(?!) is big, but this is
the problem of HADES and models (my opinion!)

= System size dependence of A-hyperon production in A+A collisions at 2-4A GeV is not fully
understood: more measurements are needed with a higher statistics!

K.Alishina report, 27.06.2024
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