Carl Friedrich von Weizsacker — 1935 Neuromorphic improvement of the Weizsaecker
Expression of G. Gamow’s liquid-drop model.: formula

Mihai-Octavian Dima

Ep = a,VA—asA2/3 _aCZ(Z—_l) —a,AM + (N, Z)
Al/3 A ’
Phenomenological “nuclear-medium” formula: - volume term (nuclear force saturation)

- Surface term (also saturation)

<
160 Welzsaecker vania I - Coulomb term term (electrostatics)
140 = - asymmetry term term (Fermi gas)

- pairing term term (quantum-spin)

120

100 DATA = Weizsaecker + residual

residual = possible to model with a

Multi-Layer Perceptron.

At least polynomially.

Polynomial improvement of the residual is possible only in the:
- low mass region, Z < 20 (known for its quantum effect domination)

- high-error regions

First attempt at problem. Modest gains. 1:03_ neu_ro-Wejzsaecker |
Shows the deeply non-linear nature of - W/ Isotonic mass shift
the residual (quantum). 140 :_ )
120
Need advanced improvements: B
- non-polynomial (quantum, J*) 1002_
- magic-numbers (exogenous) 80—
- stability line  (exogenous) 50 - E i
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