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T Beam

Low energy + Smaller system
— Allow more cluster formations

e Hypernuclei formation

e w +N - N"(upto4 GeV)
e N - AK (or even EKK)

Figure 1: Schematic picture of hypernuclei formation
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T Beam

Low energy + Smaller system
— Allow more cluster formations

* Hypernuclei formation

e w +N - N" (upto4 GeV)
e N* - AK (or even EKK)

N Binding / Multifragmenting

* NN,AN,ANN, ...

Figure 1: Schematic picture of hypernuclei formation

Our aim: Study the yield of cluster formations
with coalescence and multifragmentation
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UrQMD

Ultra-relativistic Molecular Dynamics (UrQMD)

Hadron cascade (standard mode)

* Based on the relativistic Boltzmann transport:

* p# ' aufi(xvr pv) = (;

* Binary interactions + Re-scattering are treated

* Cross sections are taken from data or models

* Resonances/decays are implemented

 (Noin-medium modifications)
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Cluster Formation Models

Coalescence Mechanism Statistical Multifragmentation (SMM)
* Phase-space correlations w/ isospins e Assume a larger excited nuclear system
e AP <AP,,., AR < AR, which subsequently fragments into

small clusters

*  Evaluated at respective kinetic freeze-  *  All participants (and spectators) from
out of the particles. UrQMD (at 20 fm) are given into the

SMM
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n+C 0<bh<25fm, of, ¢=196.35mb

Res u Its m +W:0<b<6.5fm, atot+W 1327.32 mb

pr spectra of protons and A hyperons

Kittiratpattana, Apiwit, et al. arXiv preprint arXiv:2305.09208 (2023).
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Figure 2: pr spectra of proton and A
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n+C 0<bh<25fm, of, ¢=196.35mb

Res u Its m +W:0<b<6.5fm, agfotJfW_ 1327.32 mb

pr spectra of protons and A hyperons

Kittiratpattana, Apiwit, et al. arXiv preprint arXiv:2305.09208 (2023).
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This leads to slightly difference in the extrapolated rapidity densities at y =~ 0 (target)
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n+C 0<bh<25fm, of, ¢=196.35mb

Res u Its m +W:0<b<6.5fm, agTO;JfW: 1327.32 mb

Kittiratpattana, Apiwit, et al. arXiv preprint arXiv:2305.09208 (2023).

Rapidity distribution of protons and A hyperons
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Figure 3: Rapidity distribution of proton and A
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n+C 0<bh<25fm, of, ¢=196.35mb

Resu Its m +W:0<b<6.5fm, atot+W 1327.32 mb
pr distribution of light nuclei

Kittiratpattana, Apiwit, et al. arXiv preprint arXiv:2305.09208 (2023).
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Figure 4: pr spectra of light clusters

Similar to the residue protons, the light cluster yields also hasa bumpaty = 0
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Results
Rapidity distribution of light nuclei

Most cluster are centered around target
rapidity where (residue) nucleons are

located/fragmented. ~0(10)

* Deceleration:
 Deuterons are much more
pronounced at forward rapidity
e 1 ismore likely to knock 1 — 2
nucleons from the target
e Larger nucleus decelerates stronger

Kittiratpattana, Apiwit, et al. arXiv preprint arXiv:2305.09208 (2023).
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n+C 0<bh<25fm, of, ¢=196.35mb

Res u Its m +W:0<b<6.5fm, agTO;JfW: 1327.32 mb
Rapidity distribution of hypernuclei

Kittiratpattana, Apiwit, et al. arXiv preprint arXiv:2305.09208 (2023).
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n+C 0<bh<25fm, of, ¢=196.35mb

Res u Its m +W:0<b<6.5fm, atot+W 1327.32 mb

Tota | 3 b u nd ance for |a rger ( hyp e r) nu C| oi Kittiratpattana, Apiwit, et al. arXiv preprint arXiv:2305.09208 (2023).
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Figure 8: Integrated cross section
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* UrQMD is employed to simulater™ + Cand ™ + W at pj5, = 1.7 GeV
* Residue protons and clusters at low py (y < 0.2)
e Extrapolated func. needs to be adjusted.

* We contrast our coalescence results with SMM for light nuclei and hypernuclei

* Smaller system less decelerates A = 2
* 0(1073) of 3H per event

e E and double-A might be seen at higher beam momenta?
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