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e Low-energy cross sections remain uncertain

Existing datasets are heterogeneous (diverse) and partly
inconsistent

Bayesian inference provides a framework to determine global
posterior and uncertainty quantification and provides updated
reaction rate

e New direct data from Notre Dame and STELLA

e Two data sets at energies [ < 2.2 MeV: the Coulomb-nuclear
renormalized THM, new inverse kinematics direct measurement

W. Nan, Y. Wang, J. Su et al., Phys. Lett.B 862, 139341 (2025)




Original PLB figure: Nan et al, Phys. Lett.. B 862, 139341 (2025)
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P. Descouvemont, “Towards a microscopic description of 12C+12C fusion at stellar
energies” arXiv: 2602.22763, February 26, 2026
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The posterior favors neither the nearly CF88-like behavior nor the strong
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Comment

.88 0.83 THM too strong
1.24 THM absent
1.42 THM absent
.50 1.50 THM weaker
.66 1.69 THM weaker
1.74 1.77 THM weaker
| .85 1.85 THM weaker
.96 1.94 THM weaker
2.09 No clear counterpart
2.20 2.20 THM weaker

low-energy suppression predicted by the hindrance model. Rather, it
indicates an intermediate trend: decreases toward low energies, but
more gently than in the hindrance model.



a (14N) S @

X

(12C) h (He)

(p)

(20Ne)
A a20) F2amg) B (23NZ)

A. M. and A. S. Kadyrov, “Theory of Surrogate Nuclear and Atomic Reactions with Three
Charged Particles in the Final State Proceeding Through a Resonance in the Intermediate

Subsystem,”Few-Body Systems 60, Article 27 (2019). DOI: 10.1007/s00601-019-1489-9.
Ludwig Faddeev Memorial Issue



Thus, theoretical calculations, direct inverse-kinematics data, and the
Bayesian posterior consistently do not support either a strong rise or a
hindrance-like drop of the S* factor toward low energies.
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Bayesian framework

 The analysis is performed for y(£) = log,, S*(E)

e The smooth global trend is represented by a quadratic form
Y(E) = ay+ a(E — Ey) + a,(E — EO)2

e The likelihood combines all datasets using the adopted effective
uncertainties P@|D)x £(D|a)P(a)

e From the posterior of a = (¢, a,,a,), the global posterior band for

e S*(E) is constructed



In Bayesian fitting, small uncertainties mean very large weights in the
likelihood. Model is fitted through something the Gaussian likelihood

ZL (D | a) - likelihood. D is fixed and set a varies.

v (B a2
then Z(D | a)  exp [—% )(Z(a)], 22(0) = Zw

 the key point is this: o; is small, the denominator 01.2 is tiny,
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e sOo even a very small mismatch between theory and data gives a large

is large

contribution to )(2,

e therefore only a very narrow range of parameter values survives.
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A (y; — y(E;; a))2]

Z(Dl|a) = H ! exp
i=1 'V 27 Oy i 2 G)%,i

S*(E:a) = 10 ay+a(E—Ey)+a,(E—Ey)*

S par(1:5 MeV) = (1.13, 1.20, 1.28) x 10" keV b
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