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-rQ -—>< QMC=CHEM: https://github.com/TREX-CoE/qmcchem?2

4%3 QMC=Chem

=* original authors: Anthony Scemama and Michel Caffarel, Toulouse

> VMC, DMC, ... for Cl-Jastrow wavefunction® (~ 106 Slater determinants)

> very good single-core performance (qmck12: optmimization with the William Jalby group, Versailles)

> full fault-tolerance implementation

> benchmarked on 76 800 CPUs on Joliot-Curie: 960 TFlops/s (> 30% of peak performance)

> CIPSI (E. Giner talk) WF + FN-DMC (trexio3) lowest upper bound for the ground-state energy of H,O*
'A. Scemama et al, J. Comput. Chem. 37 (2016)

*https://github. com/TREX-CoE/qmckl
*nttps://github. com/TREX-CoE/trexio

*M Caffarel et al, J. Chem. Phys. 144 (2016)
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=+ Cl-Jastrow is a powerful Ansatz: W = ®¢| x '™
@ Goal: Develop efficient algorithms to provide highly accurate and compact wavefunctions
=> A fully stochastic optimization (MO, linear coefficients and Jastrow) is very expensive and tedious in practice

=+ TC theory to optimize Cl-part deterministically and VMC to optimize the Jastrow stochastically
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=> Slater-Jastrow Ansatz: W = & x ef7

H,0 (aug-cc-pVTZ): Jastrow with 5 parameters

—76.170 4
| Optimize MO by TC-SCF |«—y ~7675 |
—76.180
‘ estimate VMC energy‘ 5 -76185
No S 61007
‘ Update Jastrow: 7 = 19 + AT ‘ 76105 ]
i —76.200
Convergence achieved }—
‘ & ~76.205
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Thank you for your attention

https://github.com/TREX-CoE/gmcchem?
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