
Let’s do it on a lattice!!!!

• Sandro’s invitation to work with him to develop an alternative way of 
doing Diffusion Monte Carlo (start of my PhD project in 2001): 
invention of the Lattice Regularized Diffusion Monte Carlo (LRDMC)

• Quest for efficiency and accuracy (the goal: being more accurate 
than DFT to solve first-principles Hamiltonians, by keeping the same 
efficiency)



From lattice models to realistic systems

• Sandro’s inspirational approach of “translating” his QMC 
developments for solving lattice models to ab initio Hamiltonians 
• Source of inspiration for the whole ab initio community:
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ØNew wave functions (Jastrow correlated Antisymmetrized Geminal Power)  
ØNew optimizers (the stochastic reconfiguration method) to minimize the 

variational energy with thousands of parameters
ØGeometry optimization via efficient calculations of ionic forces in QMC

(phonon calculations and molecular dynamics driven by QMC)



The quest for the “best” variational state:
Jastrow correlated Antisymmetrized Geminal Power

• New ansatz for the ab initio problem with strong correlation:                             
Jastrow correlated Antisymmetrized Geminal Power,                                               
extension of the Resonating Valence Bond wave function (RVB).                          
This gives the name to his QMC code: TurboRVB
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Marchi, Azadi, Sorella

Pairing symmetry in cuprates and iron-based superconductors 
entirely determined from first principles!

New paradigm for the chemical bond by using Pfaffians: 
covalent bond + spin fluctuations



Ionic force calculations in QMC

QMC-driven molecular dynamics and QMC phonon calculations made possible!

Computing ionic forces                                         
with low variance and high efficiency (order N3) 
in a QMC framework



Sandro’s legacy

Thanks Sandro!
We can keep biking with you 
on the road you paved for us!


