(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
10 September 2021 (10.09.2021)

(10) International Publication Number

WO 2021/178996 A1

WIPO I PCT

(51) International Patent Classification:

LOWS OF HARVARD COLLEGE [US/US]; 17 Quincy

GOG6F 30/25 (2020.01) C09D 5/00 (2006.01) Street, Cambridge, MA 02138 (US).
C09B 67/08 (2006.01) B01J 13/00 (2006.01) . o .
CO9B 69/00 (2006.01) GOGF 111/08 (2020.01) (72) Inventors: TASK, Keith; 23800 Mercantile Road, Beach-

(21) International Application Number:
PCT/US2021/070213

(22) International Filing Date:
02 March 2021 (02.03.2021)

wood, OH 44122 (US). DARJI, Rupa, Hiremath;
540 White Plains Road, Tarrytown, NY 10591 (US).
MANOHARAN, Vinothan; Massachusetts Hall, Cam-
bridge, MA 02138 (US). STEPHENSON, Anna, B.; 17
Quincy Street, Cambridge, MA 02138 (US). HWANG,
Vietoria, 17 Quincy Street, Cambridge, MA 02138 (US).

(25) Filing Language: English XIAO, Ming; 17 Quincy Street, Cambridge, MA 02138
US).
(26) Publication Language: English (US)
(30) Priority Data: (74) Agent: RUETH, Randall, G., Marshall, Gerstein & Borun
: LLP, 233 S. Wacker Drive, 6300 Willis T , Chi ,IL
62/984.582 03 March 2020 (03.03.2020)  US 0506357 (Uasc) cromve 1S tower, Lcago
63/050,946 13 July 2020 (13.07.2020) US '

(71) Applicants: BASF SE [DE/DE]; Carl-Bosch-Strasse 38,
67056 Ludwigshafen (DE). PRESIDENT AND FEL-

@81

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

(54) Title: METHODS AND SYSTEMS AND SELECTING PARAMETERS TO APPROXIMATE DESIRED PROPERTIES OF

STRUCTURAL COLOR

422

[
420 422 422

FIG. 4B

wo 20217178996 A 1 | AT NN 0 TR0 OO

(57) Abstract: Exemplary embodiments relate to techniques for determining structural color from parameters of an array of nanopar-
ticles. The techniques include inputting structural and optical parameters and performing a probabilistic simulation to determine the
structural color. An evolutionary optimization may be performed to determine parameters of the array of nanoparticles according to
desired properties of structural color. The evolutionary optimization may employ the probabilistic simulation and further adjust one
or more parameters of the array to approximate the desired properties of the structural color. Based on applying the probabilistic sim-
ulation, the technique may generate an output describing a value, or a range of values, for the one or more parameters of the array of
nanoparticles that are selected to approximate the desired properties of the structural color.
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