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My PhD was initially to develop exact stochastic solutions for EDF fynamics
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(i) Research directions
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Configuration interaction methods suited for 𝐴 ≫ 20
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Optimization of mixing coefficients, one-body Hilbert space:

𝛿ℰ Ψ /{𝐴𝛼
∗ } = 0 ⟹ ෍

𝛽

𝐴𝛽 Φ𝛼
෡𝐻 Φ𝛽 = 𝐸𝐴𝛼

𝛿ℰ Ψ /{𝜑𝛼
∗ } = Ψ ෡𝐻, ෠𝑇 Ψ = 0 ⟺ ෠ℎ 𝜌 , ො𝜌 = ෠𝐺 𝜎

Generalized Brillouin (GB) equation

No-Core Shell Model
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“In-Medium” Shell Model

Adjustable
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Complex Scaling the FY technique to supplement now established NCSMC
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Collaborators

R. Lazauskas (CNRS)

T. Frederico (ITA)

M. Gattobigio (UCA)

J. Carbonell (Gif)

ANR FCUBES

Figure 3: 6He probability distribution as a function of 𝑐𝑜𝑠 (𝜃)
vs 𝜀12. The distributions are plotted for the Jacobi coordinate Y
and T, left and right respectively; (top) total kinetic energies
between 1MeV and 3MeV, (bottom) from 3MeV to 6MeV.
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Building block - Chiral EFTs
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 Various fits and successes.
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☺ Correct power counting: active research

A. Tichai, et. al. Front. Phys. 8, 164 (2020)

Weinberg ‘90’91’92 Ordóñez and vK ’92 etc…

Friar ’97

𝒪(1)

𝒪(𝑄/𝑀ℎ𝑖)
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1. Development of improved power counting ⟶
high-precision/high-orders.

2. Stability of p-shell nuclei.

3. How does chiral expansion perform under 

forthcoming LQCD data? 



Level shifts and annihilation cross-section
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Collaborators

A. Dehghani (PhD)

B. F. Wu (PD)

𝑉 𝑟
𝑟

• Coulomb

• Nuclear

• Annihilation

Collaborators

E. Hiyama 

(RIKEN/UoTohoku) 

Chair d’Alembert



Artificial Intelligence (a.k.a. big fit with lots of parameters)

103/27/2025 ECT* - Senior presentation

Collaborators
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Dataset to train AI >> NIST repository
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