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AchromaticmetalensarrayforfullＧcolour
lightfieldimaging

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．WangShuMing (王漱明)attheNationalLaboratoryofSolidState Microstructures,Schoolof
Physics,CollegeofEngineeringandAppliedSciences,NanjingUniversity,haverecentlyreportedthefullＧ
colourlightfieldimaging based on achromatic metalens array,which was publishedin Nature
Nanotechnology (https://doi．org/１０．１０３８/s４１５６５Ｇ０１８Ｇ０３４７Ｇ０)．

Thesuperiorimagingandsensingcapabilityofinsectskeepmosquitoesandfliesfrombeingcapturedby
humanbeingswithbarehands．OneofthekeyfactorsisthatthecompoundeyesofinsectsprovidemultiＧ
spatialＧchannelsopticalinformationforlightfieldimagingandsensing．Alightfieldcameracapturesboth
theintensityandthedirectionofincominglight．Thisenablesausertorefocuspicturesandreconstruct
depthoffieldinformationafterwards．Microlensarrayshavebeenusedfortheacquisitionpurpose,but
obtainingbroadbandachromaticimageswithnosphericalaberrationremainschallenging．

RecentlytheyhavesuccessfullyfabricatedanddemonstratedtheopticalbroadbandachromaticmetaＧlens
invisibleregime[NatureCommunications２０１７,８:１８７;NatureNanotechnology,２０１８,１３:２２７]with
thediameteratthesimilarsizeaslensesofthecompoundeyesofinsects．Heretheydescribeametalens
arraymadeofGaNnanoantennasthatcanbeusedtocapturelightfieldinformationanddemonstrateafullＧ
colourlightfieldcameradevoidofchromaticaberration．Themetalensarraycontainsanarrayof６０x６０
metalensesofwhichdiametersare２２μm．ThecamerahasadiffractionＧlimitedresolutionof１．９５μmunder
whitelightillumination．Thedepthofeveryobjectinthescenecanbereconstructedslicebyslicefroma
seriesofrenderedimageswithdifferentdepthsoffocus．

FullＧcolour,achromaticlightfieldcamerascouldbeconsideredasanimportantmilestoneoftheresearch
ofmetasurfaceandmetaＧlens,andopenanavenueforthefutureapplicationsofopticalmetaＧdevicesin
microroboticvision,nonＧmenvehiclesensing,virtualandaugmentedreality (VRand AR),drone,

miniaturepersonalsecuritysystem,etc．

Figure　Schematicdiagramofthelightfieldimagingwithametalensarraywith６０x６０achromaticmetalenses(left);thelight
fieldimagingatdifferentdepths,andtheimagingof１９５１USAFresolutiontestchart(right)．


