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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 2277223

A CLASSIFICATION OF SUBJECT MATTER
IPC - INV. G02B 1/00 (2023.01)

ADD. B82Y 30/00, GO2B 1/118, G0O2B 5/18 {2023.01)
CPC - INV. GOZB 1/002

ADD. BBZY 30/00, GO2B 1/118, G028 5/1809
According to International Patent Classification (IPC) or to both national ¢lassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History documant

Documentation searched other than minimum documentation to the extent that such documents are ineluded in the fields searched
See Search History document

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)
See Search Histery document

C, DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Cltation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2016/164961 At {THE AUSTRALIAN NATIONAL UNIVERSITY) 20 October 2016 1-13
(20,10,2018) entire document, especially para [2002], [0007]-[0008]

A US 2021/0307608 A1 (HU ET AL.) 07 Octnber 2021 (07.10.2021) entirs document, sspacially | 1-13
FIG. 1, para [D030], [D036]

A US 2016/0306079 A1 {CALIFORNIA INSTITUTE OF TECHNOLOGY) 20 QOctober 2016 1-13
(20,10,2016) entire document, especlally para [}003], [0048]

|:| Further documents are listed in the continnation of Box C, D See patent family annex.
*  Special categories of cited documents: “T" later document published after the international filing date ordp(imity
“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or thecry underlying the invention
“D"  document cited by the applicant in the international applicatien Xt d m duf paxl‘licular Ibe ..;_éhe ilaimed ';nventi_un cugmu;tbc
wg" I icati 5 i d eonsidered novel or cannot be considered to Involve an tnventive ep
E Eﬁ;ﬁa.]:slwﬂmn or patent but published on or after the international when the docament is taken alone
“L"  document which may throw doubts on priority claim(s} or which “¥™ document of parficular relevance; the claimed invention cannaot
is cited to establish (| empubllcatmn date of anofher citation or other be considered to involve an inventive step when the docament is
special reason (as specified) cambined with ane or mare other such documents, such combination

“0" documentreferring io an oral disclosure, use, exhibition ot other means being obvious to  person skilled in the art

“F"  document published prior to the international filing date but later than  “&"” document member of the same patent family

the priority date claimed
Date of the actual completion of the international search Date of mailing of'the international search report
26 January 2023 MAR 03 2023
‘Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Attn: I1SA/US, Commissionar for Patents Kari Rodriquez
P.Q. Box 1460, Alexandria, Virginla 22313-1450 )
Facsimile No. 671-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) {July 2022)
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INTERNATIONAL SEARCH REPORT - International application No.

PCTAIS 2277223

Box No, 11 Observations where certain claims were fonnd ensearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2){a) for the following reasons:

1, |:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2, |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 I:l Claims Nos.:
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Observations where unity of fnvention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this internetional application, as follows:

This application contains the following Inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for mil inventiens to ba zearchad, the appropriate additional search fage must ba paid,

Group !: Clalms 1-13 comprising an optie Including details of depth-sensitive and depth insensitive phasa profiles.

Group |I: Claims 1425 drawn to a multifunctional optic including details of a second transparent substrate and/or a second metasurface.

--5B@ extra shest

1 D As all required additional search fass wers timely paid by the applicant, tlis intemational search report covers all searchable
claims, .

2. [] As st scarchable claims could be searched without effort ustifying additional focs, this Authority did not invite payment of
additional faes.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fecs were paid, specifically ¢laims Nos.:

4, No required additional scarch fees were timely peid by the applicent. Consequently, this international search teport is restricted
1[01?3 Invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Proiest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of & protest fee,
I:I The additicnal search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
D No protest accompanied the payment of additional search fizes.

Form PCT/18A/214 {continuation of first sheet {23) (July 2022)

10

20

30

40

50



(30) JP 2024-541586 A 2024.11.8

INTERNATIONAL SEARCH REFORT International application No.

PCTIUS 22477223

Continuation of Box No. Il — Observations where unity of Invention Is lacking

The inventions listad as Groups { through (| do naot relate to a single general inventive concept under PCT Rule 13.1 bacauss, undar
PCT Rule 13.2, they lack the sama or comesponding speclal techrical features for the following reagons:

Speclal Technical Features:

Group | includes.spaclal technical features of details of the optic configured to Impart a depth-sensitive phase profile to first incident light
in a first state and to impart a depth-insensitive phase profile to second Incident light in a second state different than the first state, not
Included in the other group.

Group Il includes special technical featires of a second fransparent substrate ancfor a second metasurfaces, not Included In the other
group.

Common Technical Features:

The only technical features shared by Groups |-11 that would ctherwise unify the groups, are an optlc comprising: a substrate; and a
matasurface comprising a plurallty of meta-atoms disposed on a first slde of the substrate, wherein the optic is configurable between a
first and & second different optical state, However, these shared tachnlical faaturaa co not rapresant a contribustlon ovar prior art,
bacause the sharad technical foatures are disclosed by WO 2016/164061 A1 to THE AUSTRALIAN NATIONAL UNIVERSITY
(heralnafter 'ANU").

ANU discloses an optic (abstract, "..modulating.. within a target wavelength..”) comprising: a substrate {(abstract, "..dielectric
membrane.."); and a metasurface comprising a plurallty of meta-atoms disposed on a first side of the substrate (abstract, "..one or moee
meta-atoms dispesed on a surface of saic dielectric membrane..”), whareln the optic is configurable betwsen a first and a sacand
differant oplical state (i.e., wavelength) {abstract, *..madulating Incldant electromagnetic (EM) radlation within a target wavelangth
range...displacement maans for displacing sald dlelectric membrane..").

As the shared tachnical features wera known In the aH at the time of the invention, they cannct be considered special fechnical features
that would otherwlse unify the groups.

Therafore, Groups H | lack unity under PCT Rule 13,
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