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Brilliant measurement!

SHM works remarkably well!

But questionable interpretation!

How was this conclusion made?
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SHM for 
light nuclei

Coalescence

We have a better 
interpretation!

+Coalescence
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We use the ThermalBlastMC model [10.5281/zenodo.18238384; PRC 113, 044902 (2026)], in which 
hadronization happens on the cylindrical boost-invariant hypersurface at constant proper time

Σ𝜇 = 𝜏 cosh 𝜂 , 𝑟 c𝑜𝑠 𝜑 , 𝑟 sin 𝜑 , 𝜏 sinh 𝜂 , where 𝜏 = 𝑡2 − 𝑧2 = 𝑐𝑜𝑛𝑠𝑡.  and 𝜂 =
1

2
ln

𝑡 + 𝑧

𝑡 − 𝑧

𝑢𝜇 = cosh 𝜌 cosh 𝜂 , sinh 𝜌 c𝑜𝑠 𝜑 , sinh 𝜌 sin 𝜑 , cosh 𝜌 sinh 𝜂 , where 𝜌 = atanh 𝛽𝑆 𝑟/𝑅 𝑛

with the following velocity profile
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∝ 𝜏𝑟𝑝𝑇𝑚𝑇 cosh(𝑦 − 𝜂) exp

𝑚𝑇 cosh 𝜌 cosh(𝑦 − 𝜂) − 𝑝𝑇 sinh 𝜌 cos 𝜑 − 𝜓 − 𝜇𝑖
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Then with the help of the Cooper-Frye formula one finds
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𝑑6𝑁𝑖

𝑑𝑝𝑇𝑑𝑦𝑑𝜓𝑑𝑟𝑑𝜂𝑑𝜑
→

𝑑6𝑁𝑖

𝑑𝑝𝑇𝑑𝑦𝑑𝜓𝑑𝑟𝑑𝜂𝑑𝜑

2𝑀

𝜋

𝑀2 − 𝑀𝑡ℎ
2  ෨Γ

𝑀2 − 𝑀0
2 2 + 𝑀2 − 𝑀𝑡ℎ

2 ෨Γ2
𝜃 𝑀 − 𝑀𝑡ℎ , ෨Γ = Γ𝑀0 𝑀0

2 − 𝑀𝑡ℎ
2 −1/2

The mass distribution of resonances is modelled with the Sill distribution [Eur. Phys. J. A (2021) 57:336]:
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1. Set model parameters, evaluate < 𝑁𝑖 >
2. For every event generate yield of particles of 𝑖th type 𝑁𝑖 from Poisson distribution
3. Generate 𝑁𝑖 particles of 𝑖th type from 𝑓
4. Feed all generated particles into SMASH as an afterburner, which performs decays and FSI
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𝐶 𝑘∗ = ቤ
𝑁𝑠𝑎𝑚𝑒

𝑁𝑚𝑖𝑥𝑒𝑑 𝑘∗

Entries in the same event distribution are weighted with the Coulomb wave function norm 𝜓(𝒓∗, 𝒌∗) 2:

11𝐹1(−𝑖𝜂, 1, 𝑖(𝑘∗𝑟∗ − 𝒌∗ ⋅ 𝒓∗))𝜓(𝒓∗, 𝒌∗) = 𝑒−
𝜋𝜂
2 Γ 1 + 𝑖𝜂 𝑒𝑖𝒌∗⋅𝒓∗

𝒌∗ = 𝒑𝝅
∗ = −𝒑𝒅

∗ , 𝒓∗ = 𝒓𝝅
∗ +

𝒑𝝅
∗

𝐸𝜋
∗

𝑡𝑑
∗ − 𝑡𝜋

∗ 𝜃 𝑡𝑑
∗ − 𝑡𝜋

∗ − 𝒓𝒅
∗ −

𝒑𝒅
∗

𝐸𝑑
∗ 𝑡𝜋

∗ − 𝑡𝑑
∗ 𝜃 𝑡𝜋

∗ − 𝑡𝑑
∗ , 𝜂 =

𝛼𝑍𝜋𝑍𝑑

𝑘∗

𝑚𝜋𝑚𝑑

𝑚𝜋 + 𝑚𝑑

The same 𝑝𝑇 and pseudorapidity cuts as in the experimental paper are applied. 
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𝑇 = 156 MeV, 𝑅 = 2 fm, 𝜏 = 1.5 fm/𝑐, 𝛽𝑆 = 0.8, 𝑛 = 0.7

Missing ingredient? Resonance!
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• In 1964 Dyson and Xuong predicted 6 non-strange dibaryon states 
𝐷𝐼𝐽: 𝐷01, 𝐷10, 𝐷12, 𝐷21, 𝐷03, 𝐷30 [PRL 13, 815 (1964)]
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• In 1964 Dyson and Xuong predicted 6 non-strange dibaryon states 
𝐷𝐼𝐽: 𝐷01, 𝐷10, 𝐷12, 𝐷21, 𝐷03, 𝐷30 [PRL 13, 815 (1964)]

See H. Clement, Progress in Particle and Nuclear Physics 93 (2017) 195–242 and references therein.
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𝐵𝑅 𝐷12 → 𝑁 + Δ = 75%, 𝐵𝑅 𝐷12 → 𝜋 + 𝑑 = 25% 

𝑇 = 156 MeV, 𝑅 = 2 fm, 𝜏 = 1.5 fm/𝑐, 𝛽𝑆 = 0.8, 𝑛 = 0.7
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• The 𝜋 − 𝑑 femtoscopic correlation function evaluated using the ThermalBlastMC 
model, assuming statistical hadronization on the boost-invariant hypersurface

Let the dibaryon search begin!

• Inclusion of the 𝐷12 resonance into the particle table results in the qualitative and 
quantitative reproduction of the peak structure visible in the ALICE data

• Therefore, we conclude that the aforementioned peak does not prove the 
correctness of the coalescence mechanism

• Contrary, we claim that the observed correlation function can be naturally 
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