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COMmon Bayesian Optimization Library (COMBO )

Ueno et al.,Materials Discovery,2016.
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Sakurai Lab (Nigata Univ)
Shiomi Lab (Tokyo Univ)
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Experimental
phase diagram
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ChemIS: MCTS and RNN
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SMILES representation J
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https://github.com/tsudalab/fmqa

FMQA

Quantum annealing(QA)
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Better Simulations/Experiments

data FOM=0.724

K. Kitai, J. Guo, S. Ju, S. Tanaka, K. Tsuda, J. Shiomi,
= B e D and R. Tamura, Physical Review Research, 2020,
to appear.




Incident

Designhing even more
complex thermal radiator

* Collection of quadrangular
columns

* Three base materials: SiO2, SiC,
PMMA

* Fit spectrum to atmospheric
window

— - 7§

* Search Space Size : 3¢
SiO2 SiC PMMA



Quantum annealing

e Quadratic Unconstrained Binary Opt. (QUBO)

it S S

1<

e D-wave 2000Q

— Annealing time 170 pus, up to 64bits (dense)
— Machine in Canada, used from Japan via API



Using QA for black-box optimization

Gaussian Process not compatible with QUBO

Factorization machine (Rendle, 2010) as
surrogate model

N N N K
YOO = ) kit ), ), ) vty
=1

j=
Learn v,w from training data, then optimize x
with D-wave

50 annealing runs, take consensus




The best structure we found
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Comparison with
exhaustive search

 Simulation time

— Spectrum
computation

* Learning time

— Factorization
machine training

e Selection time

— Finding the next
structure to try
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