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ecade of artificial intelligence in chemistry
and materials

Alán Aspuru-Guzik*abc
Digital Discovery celebrates its rst anni-
versary. I believe that its launch was
timed to perfection and there are two
main pieces of evidence to back this up.
Firstly, the group of exciting scientic
articles on our pages is a corpus that
reects a growing eld of activity, both in
fundamental new propositions of
methods and platforms and an increas-
ingly more extensive set of applications in
new molecules, materials, composites
and devices. Secondly, and in a broader
sense, advances in articial intelligence
(AI) are generally moving at an aston-
ishing pace. This year saw the commo-
ditization of large language models such
as GPT-3 (ref. 1) via tools like ChatGPT2

and extremely impressive image genera-
tion tools such as Stable Diffusion,3 and
my personal favourite, the recent incred-
ible achievement of a chat-based AI
system that plays the game Diplomacy.4

The eld is advancing so quickly that one
requires AI to predict the future of AI
research5!

In its rst year, Digital Discovery pub-
lished 95 articles authored by researchers
from 22 different countries and covering
ience, and

Chemistry,

M5S 2E4,

ntario, M5S

M5G 1Z8,
the breadth of the journal's scope. It
would be impossible to describe all the
exciting progress reported on our pages.
Still, I will select a few works to exemplify
the variety of ways the community is
building this interdisciplinary eld.

For example, in Digital Discovery
Hocky and White6 explore the frontiers of
automated code generation and how it
could affect eld practitioners. This study
belongs to the cadre of work that repre-
sents the tip of the iceberg of what large
language models can do for chemistry.

Another exciting advance reported on
our pages is the work of Kraus and co-
workers.7 Their team reports on their
progress in developing an open framework
for in operando catalysis measurements.
This work exemplies how the closed-loop
characterization of chemical processes can
lead to further accelerated progress in
discovering functional compositions and
conditions for chemical processes. Along
the same lines, the elegant work of Sag-
meister and co-workers8 shows how
spectra obtained from real-time processes
can be translated into useful concentra-
tions. The continued development of AI
and automation techniques for character-
ization will be critical for realizing self-
driving laboratories (SDLs).

Our pages contain beautiful examples
of closed-loop demonstrations of SDLs
for complex and challenging materials
optimization goals. For example, Rooney
and co-workers report an end-to-end
© 2023 The Author(s
platform for the design of adhesive
formulations.9 Vaddi et al.10 report
a comprehensive SDL for the inverse
design of gold nanoparticles based on
their spectral properties. Closer to appli-
cations that could have an incredible
impact on climate change, Zhang and co-
workers report the automated academic
closed-loop assembly and optimization of
battery cells on our pages.11 Concrete is
a signicant contributor to carbon emis-
sions. Optimizing processes in this
incumbent industry with AI is a hot
emerging topic. In Digital Discovery, Ser-
gis and Ouellet-Plamondon12 demon-
strate the automation and optimization
of 3D-printed concrete mixes.

Finally, the eld of Bayesian optimi-
zation has ample representation on our
pages. A couple of examples of work in
the area reported this year include the
elegant combination of autoencoders
and Bayesian optimizers by Valetti and
co-workers.13 They show how to use VAEs
as efficient dimensionality reduction
tools for Bayesian optimization of exper-
imental or computational trajectories.
From our lab, we report Bayesian opti-
mization in chemical settings where
known design or experimental
constraints are present.14 This situation is
ubiquitous in all SDLs, and we believe the
tool will help make more rapid progress
in the eld.

We continue to innovate in the eld by
promoting new article types; we
). Published by the Royal Society of Chemistry
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View Article Online
introduced the Tutorial Review article
class that allows for authoritative reviews
of techniques, methods, or soware
tools. This article class will help develop
this rapidly-developing eld, eliminating
the constraints of rigid article types. We
are looking to include more article types
in the future to allow the publication of
the variety of outputs produced by
researchers working in the eld.

We celebrated the success of the
Accelerate Conference held in Toronto in
the Fall of last year as a landmark for the
eld. The journal was a supporter of the
conference. We hope to continue working
together so that the area has opportuni-
ties to interact digitally or in person.

I look forward to 2023 as a cornerstone
year for this journal and the eld at large.
May all the journal authors and readers
have a wonderful new year.

Alán Aspuru-Guzik, Editor in Chief

References

1 T. Brown, B. Mann, N. Ryder,
M. Subbiah, J. D. Kaplan, P. Dhariwal,
A. Neelakantan, P. Shyam, G. Sastry,
A. Askell, S. Agarwal, A. Herbert-Voss,
G. Krueger, T. Henighan, R. Child,
A. Ramesh, D. Ziegler, J. Wu,
C. Winter, C. Hesse, M. Chen,
E. Sigler, M. Litwin, S. Gray, B. Chess,
© 2023 The Author(s). Published by the Royal So
J. Clark, C. Berner, S. McCandlish,
A. Radford, I. Sutskever and
D. Amodei, in Advances in Neural
Information Processing Systems, ed. H.
Larochelle, M. Ranzato, R. Hadsell, M.
F. Balcan and H. Lin, Curran
Associates, Inc., 2020, vol. 33, pp.
1877–1901.

2 OpenAI, ChatGPT: Optimizing Language
Models for Dialogue, https://
openai.com/blog/chatgpt/, accessed 3
January 2023.

3 R. Rombach, A. Blattmann, D. Lorenz,
P. Esser and B. Ommer, in 2022 IEEE/
CVF Conference on Computer Vision and
Pattern Recognition (CVPR), IEEE, 2022.

4 Meta Fundamental AI Research
Diplomacy Team (FAIR), A. Bakhtin,
N. Brown, E. Dinan, G. Farina,
C. Flaherty, D. Fried, A. Goff, J. Gray,
H. Hu, A. P. Jacob, M. Komeili,
K. Konath, M. Kwon, A. Lerer,
M. Lewis, A. H. Miller, S. Mitts,
A. Renduchintala, S. Roller, D. Rowe,
W. Shi, J. Spisak, A. Wei, D. Wu,
H. Zhang and M. Zijlstra, Science,
2022, 378, 1067–1074.

5 M. Krenn, L. Buffoni, B. Coutinho,
S. Eppel, J. G. Foster, A. Gritsevskiy,
H. Lee, Y. Lu, J. P. Moutinho,
N. Sanjabi, R. Sonthalia, N. M. Tran,
F. Valente, Y. Xie, R. Yu and M. Kopp,
ciety of Chemistry
arXiv, 2022, preprint, arXiv:2210.00881
[cs.AI], DOI: 10.48550/
arXiv.2210.00881.

6 G. M. Hocky and A. D. White, Digital
Discovery, 2022, 1, 79–83.

7 P. Kraus, E. H.Wolf, C. Prinz, G. Bellini,
A. Trunschke and R. Schlögl, Digital
Discovery, 2022, 1, 241–254.

8 P. Sagmeister, R. Hierzegger,
J. D. Williams, C. Oliver Kappe and
S. Kowarik, Digital Discovery, 2022, 1,
405–412.

9 M. B. Rooney, B. P. MacLeod,
R. Oldford, Z. J. Thompson,
K. L. White, J. Tungjunyatham,
B. J. Stankiewicz and
C. P. Berlinguette, Digital Discovery,
2022, 1, 382–389.

10 K. Vaddi, H. T. Chiang and L. D. Pozzo,
Digital Discovery, 2022, 1, 502–510.

11 B. Zhang, L. Merker, A. Sanin and
H. S. Stein, Digital Discovery, 2022, 1,
755–762.

12 V. Sergis andC.M.Ouellet-Plamondon,
Digital Discovery, 2022, 1, 645–657.

13 M. Valleti, R. K. Vasudevan,
M. A. Ziatdinov and S. V. Kalinin,
Digital Discovery, 2022, 1, 910–925.

14 R. J. Hickman, M. Aldeghi, F. Häse and
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