Open Access Article. Published on 12 March 2025. Downloaded on 7/19/2025 11:09:37 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

Digital Discovery

rsc.li/digitaldiscovery

The Royal Society of Chemistry is the world's leading chemistry community. Through our high impact journals and publications we
connect the world with the chemical sciences and invest the profits back into the chemistry community.

IN THIS ISSUE
ISSN 2635-098X CODEN DDIIAI 4(3) 575-882 (2025)
. . Cover
Dlgltal - See Matthew D. Witman and

Image reproduced by
permission of David Witman
and Peter Schindler from
Digital Discovery, 2025, 4, 625.

Discovery Peter Schindler, pp. 625-635.

REVIEW

o Inside cover
D|g|ta| - See Linjiang Chen, Fei Zhang,
Discovery Weiwei Shang, Jun Jiang et al.,

pp. 636-652. Image
reproduced by permission of
Jun Jiang from Digital
Discovery, 2025, 4, 636.

Al-powered exploration of molecular vibrations,
phonons, and spectroscopy

Bowen Han, Ryotaro Okabe,
Abhijatmedhi Chotrattanapituk, Mouyang Cheng,
Mingda Li* and Yonggiang Cheng*

PAPERS

Efficient structure Flexible feature
representation encoding

Data-driven
O vibrations

and spectra
.

MatFold: systematic insights into materials discovery
models' performance through standardized cross-
validation protocols

Matthew D. Witman* and Peter Schindler*

This journal is © The Royal Society of Chemistry 2025

Model

19POIN

Digital Discovery, 2025, 4, 577-583 | 577


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90012c
https://pubs.rsc.org/en/journals/journal/DD
https://pubs.rsc.org/en/journals/journal/DD?issueid=DD004003

Cheminformatics, Automation
- and Machine Learning in Chemistry -
(CAMLC micro-credential)

September 16"-19"
Zaragoza, Spain - camlcworkshop.github.io

Funded by the 2 S A Plan de Recuperacion,

European Union e REXES  DE CIENCIA, INNOVACION Transformacion

NextGenerationEU L W v Resiliencia

°
o - -
P Digital
Real Sociedad Espafiola de Quimica D|scovery
B
CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Seccién Territorial
de Aragén E



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90012c

Open Access Article. Published on 12 March 2025. Downloaded on 7/19/2025 11:09:37 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

A multi-robot—multi-task scheduling system for
autonomous chemistry laboratories

Junyi Zhou, Man Luo, Linjiang Chen,* Qing Zhu,
Shan Jiang, Fei Zhang,” Weiwei Shang® and Jun Jiang*®

Accentuating the ambient curing behavior of
geopolymers: metamodel-guided optimization for
fast-curing geopolymers with high flexural strength

Kyungwon Kim, Hyejeong Song, Sanghun Lee,
Hyeongkyu Cho, Hyung Mi Lim and Hyunseok Ko*

ULaMDyn: enhancing excited-state dynamics
analysis through streamlined unsupervised learning

Max Pinheiro Jr,* Matheus de Oliveira Bispo,
Rafael S. Mattos, Mariana Telles do Casal,
Bidhan Chandra Garain,* Josene M. Toldo,
Saikat Mukherjee and Mario Barbatti*

Balancing molecular information and empirical data
in the prediction of physico-chemical properties

Johannes Zenn,* Dominik Gond, Fabian Jirasek
and Robert Bamler

This journal is © The Royal Society of Chemistry 2025

expectation maximization

representation-based
predictions ﬁ

descriptor-based
predictions

Digital Discovery, 2025, 4, 577-583 | 579


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90012c

Open Access Article. Published on 12 March 2025. Downloaded on 7/19/2025 11:09:37 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

A Cartesian encoding graph neural network for
crystal structure property prediction: application to
thermal ellipsoid estimation

Alex Solé, Albert Mosella-Montoro, Joan Cardona,

Silvia Gomez-Coca,* Daniel Aravena,* Eliseo Ruiz*
and Javier Ruiz-Hidalgo™

b
b

2

Shear rate

Opentrons for automated and high-throughput
viscometry

Beatrice W. Soh,* Aniket Chitre, Shu Zheng Tan,
Yuhan Wang, Yingi Yi, Wendy Soh, Kedar Hippalgaonkar
and D. lan Wilson

Al Material
Extrusion
Syringe Extrusion
Fused Filament Fabrication
Parameters
G-Code

Print

Machine Learning
Bayesian Optimization

Image

Human Capture

Preference

Preferential Bayesian optimization improves the
efficiency of printing objects with subjective qualities
James R. Deneault, Woojae Kim, Jiseob Kim, Yuzhe Gu,

Jorge Chang, Benji Maruyama, Jay |. Myung
and Mark A. Pitt*

Rapid Screening of High-Entropy Alloy (HEA) Catalysts

\ Monometallic
ﬁ_owering

N

surface
Facet

100 year-

10 year-

HEA

surface 1year

3 month
1 month
1 week+

Corner

Adsorption energy

Computational time [day]

Adsorbate
N

1 day-

Local Surface Energy (LSE) ~

580 | Digital Discovery, 2025, 4, 577-583

Lowering the exponential wall: accelerating high-
entropy alloy catalysts screening using local surface
energy descriptors from neural network potentials

Tomoya Shiota,* Kenji Ishihara and Wataru Mizukami*

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90012c

Open Access Article. Published on 12 March 2025. Downloaded on 7/19/2025 11:09:37 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

An automated electrolyte-gate field-effect transistor
test system for rapid screening of multiple sensors

Zhengru Liu, Long Bian, Wenting Shao, Sean |. Hwang
and Alexander Star®

Developing large language models for quantum
chemistry simulation input generation

Pieter Floris Jacobs and Robert Pollice*

A) Large Language Models for Domain Specific Languages (DSLs) B) ORCA Case Study

Please concuct a Hartree-

Pmmpt englneenng External Context (RAG) Fock Calculation for
molecular hydrogen and
{9 enforce strict SCF

convergence. Use the STO-

3G basis set.
- i DI
[==] epr-asTubo

Natural Language Large Language Model DSL Code
Code Request l
pog IHF STO-3G
@ E %SCF ConvForced True
u **yz01
Finetuning H 030000

H-030000

Embedded machine-readable molecular
representation for resource-efficient deep learning
applications

Emilio Nufiez-Andrade,* Isaac Vidal-Daza,

James W. Ryan, Rafael Gomez-Bombarelli
and Francisco J. Martin-Martinez*

One Hot Encoding (OHE)

G @
e o 00 OHE

c=1l0l0l0l00 Diversity

Selection of Database and
Molecular String Representation

Machine Learning

DeepSMILES
Model

3 &
( SELFIES
SMILESR_ (8§ D

Training Time

D) (i) ln)tl)()

Cc=1/3 0

GPU Memory

Embedded One Hot Encoding (¢OHE)

Performance
Results

Establishing Deep InfoMax as an effective self-
supervised learning methodology in materials
informatics

Michael Moran, Michael W. Gaultois, Vladimir V. Gusev,*
Dmytro Antypov and Matthew J. Rosseinsky™

This journal is © The Royal Society of Chemistry 2025

VECTOR REPRESENTATION

MUTUAL
INFORMATION

CRYSTAL STRUCTURE

Digital Discovery, 2025, 4, 577-583 | 581


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90012c

Open Access Article. Published on 12 March 2025. Downloaded on 7/19/2025 11:09:37 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

i 1 prediction
train Gaussian process regression dict
(GPR) predic
¢ unceﬂainty)
initial . g
training set Active Learning Workﬂow unlabeled pool
(36) (~13000)

Oracle (MD labelling)

s (I /
function

Active learning-guided exploration of thermally
conductive polymers under strain

Renzheng Zhang, Jiaxin Xu, Hanfeng Zhang, Guoyue Xu
and Tengfei Luo*

® @0 0 00 00 O @e o
@0 = 0 @O 0o oo oc bromine_fluoride Wei_ Hua rmsd= 0.1
e 00 e0 @06 06 O 60 ©C
- 9 oo @0 © © GO ©¢
Qo @0 o @c €0 ©o @0

o @O0 060 00 @c

(=9}
0
[ ]
@ 0 o« ©O0 © © ¢co ©e
0
&0

e ©© 00 ¢o ©°

©c® @0 ©60 00 oo 1675 1700 1725 1750 1775 1800 1825 1850

Quantitative evaluation of anharmonic bond
potentials for molecular simulations

Paul J. van Maaren and David van der Spoel*

Target Predicted

OH o] OH o)
NH "NH
O)\OX o)\ O><

Accuracy Strereo Agnostic  Halogen Agnostic Partial Accuracy

Dissecting errors in machine learning for
retrosynthesis: a granular metric framework and
a transformer-based model for more informative
predictions

Arihanth Srikar Tadanki, H. Surya Prakash Rao
and U. Deva Priyakumar™

Active Learning Complementary General

Reaction Conditions Reaction Condition

Initial seed )

reactions Train

Ve classifier

RxnCond#5
vs
Measure RC#9
rxn yields RxnCond#2 RxnCond#1
Pick next
\ rxns to test Reactant Space Reactant Space

582 | Digital Discovery, 2025, 4, 577-583

Active learning high coverage sets of complementary
reaction conditions

Sofia L. Sivilotti, David M. Friday and Nicholas E. Jackson®

This journal is © The Royal Society of Chemistry 2025


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90012c

Open Access Article. Published on 12 March 2025. Downloaded on 7/19/2025 11:09:37 AM.

Thisarticleislicensed under a Creative Commons Attribution 3.0 Unported Licence.

(cc)

PAPERS

View Article Online

SANE: strategic autonomous non-smooth
exploration for multiple optima discovery in multi-
modal and non-differentiable black-box functions

Arpan Biswas, Rama Vasudevan, Rohit Pant,
Ichiro Takeuchi, Hiroshi Funakubo and Yongtao Liu

ML policy: Prediction Models

1. Surrogate model for
objective prediction

2. Surrogate model for gate
prediction

Mean Gate map Image space

RS Feasible location

Parameter Values

Human-intervened
constrained-gate

S

Objective, 8
Policy = —

ML policy: Strategic acquisition function

1. Probabilisticdiscovery of region of
interest

2. Cost driven navigation

3. Penalized navigation via partial human-

|=> intervened dynamic constrained-gate

O ©

Experiments

1. Objective scalarizers: — ﬂ
2. Gate 1. Objective . !
5 lGaiE xperimental output

Unveiling CO, reactivity with data-driven methods
Maike Eckhoff, Kerstin L. Bublitz and Jonny Proppe*

CORRECTION

Reactivity of carbon dioxide

heteroallenes
+ carbanions

E(CO,)
CO*  5:(C0O,)

carbanions

Correction: Distortion/interaction analysis via machine learning

Samuel G. Espley, Samuel S. Allsop, David Buttar, Simone Tomasi and Matthew N. Grayson®

This journal is © The Royal Society of Chemistry 2025

Digital Discovery, 2025, 4, 577-583 | 583


http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5dd90012c

