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Choice of Theoretical accuracy for
dataset training (beyond DFT methods)

The predictive accuracy of quantum machine learning
(QML) models trained on quantum chemistry data and
used for the navigation of chemical compound space
(CCYS) is inherently limited by the predictive accuracy of
the approximations used within the underlying quantum
theory.

Quantum Monte Carlo methods

- Scales as N2 with the system size and linearly with
the number of compute nodes.
- Highly accurate for solids and molecules (within
1kcal/mol from experimental measurements.
- Fully exascale with highly efficient GPU
optimizations
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Amon based A-QML on QMC

Converged DMC estimates of atomization energies for
1’175 amons with N <5 from amon dictionary ...

and for 50 random QM9 molecules with N =9

—— B3LYP —=— DMC —a— ADYS

MAE RMSE
T [ T T T ' TTTTTTT T | T T T | TTTTTTT
10? 3 10°F E
=) r 3 o ]
E C ] N ]
= L - L -
Q
= 10! | = 10'g 3
s = 3 = =
= - . n ]
LT_] - - - -
0 1 l 1 11 I L1 1111l 0 1 I 1 1 1 l Ll iiil
008716 ™52 194 "8 16 T2
Na
N, : Number of amons used in the training

P O B e 5T O

#04 ° #05 #06
;7/“ QZ; T wa opwwj\j
#09 #11
o I CHg 7—’ NHz
| " o E Q b
2 \ ‘fi’ - ‘§_7’(
#13 HaN #1551 #16 #1730 #18
CHy
o u,c—':L (I:f . .
Q ) % o
“ #10 #23 #24
HO'—N N=
o (e
_— 7/( ) \/j”" Ck ' apsE
o
A
425 428 “ 20 #30
Nr-DH HiC. n "N o JDH
HO— H _ N
\—Q \:|:1> \ ;\7 ac\g:‘% o &
#32 #33 o #34 ° #35 #36 oHs
o N HaN o NHz i CHs ‘|'
& I NH Iﬁ \EI‘]/ Q%(NRNHZ (/Nj/<\oﬂ ﬂ’m«z
@ / CHa
o NH e CHy
#39 #40 Son #41 W #a2

CH, NH

#37 #38

o ° "N : \
»—f J LT o )
H—Nv J (—7/7/ (Lr/ bN N\_/)‘ N

#44 #as"
N NH =

LT

~ N N

#49 #50

Huang, von Lilienfeld, Krogel, Benali JCTC (2023) https://arxiv.org/abs/2210.06430 Arggmpq,ﬁ




