Supplementary Information for

Expert-in-the-loop Al optimization of multicomponent
quantum dots in complex synthesis space

First Author’?", Second Author?®3 and Third Author"?

"Department, Organization, Street, City, 100190, State, Country.
2Department, Organization, Street, City, 10587, State, Country.
3Department, Organization, Street, City, 610101, State, Country.

*Corresponding author(s). E-mail(s): iauthor@gmail.com;
Contributing authors: iiauthor@gmail.com; iiiauthor@gmail.com;
TThese authors contributed equally to this work.



Embedd

f

Action
embedding

f

Action
embedding

f t

Action Action
i embedding

Action |
el ing

Timestamp i Timestamp Timestamp <pad>
Duration Duration Duration Duration <pad> <pad>
Amount Amount Amount Amount <pad> <pad>
Temperature | | T¢ Temperature | | Temperature <pad> <pad>
Action_type Action_type Action_type ||predict _propertyl <pad> <pad>
nce Substance H Substance | <pad> <pad>

Supplementary Fig. 1 Transformer-based BERT architecture, which consists of repeated self-attention layers. To incorporate
the QD synthesis recipe as an input, a feature tokenizer structure is introduced to embed action tokens. An MLP head is attached
to predict the property values and their uncertainty. The configuration of the feature tokenizer is shown in previous literature .
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Index |Action Duration| Amount | Temperature
Action1 Add X 0 0 0.1 20°C
Action2|  Add Y 0 10 0.2 20°C
Action3|  Add z 10 10 0.2 20°C
Action4| Heating None 20 10 None 100°C
Action5| Heating None 30 10 None 200°C
Action6| Cooling None 40 10 None 20°C
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Supplementary Fig. 2 The architecture of the GNN-style model. The GNN-style model takes a synthesis action graph rep-
resented from a synthesis recipe as input. The graph is encoded via graph attention convolution into an aggregated embedding
vector. The resulting vector is then fed into an MLP head to predict the target properties and their uncertainties.



Experiment Result
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Supplementary Fig. 3 ARS system architecture.
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