




 

https://orcid.org/0000-0003-45739151
https://orcid.org/0000-0003-1544-1901
https://orcid.org/0000-0003-1544-1901


 



Absorption ∝ ∑𝐴𝑖𝑒
𝛾𝑖𝑥 cos(𝑘𝑖𝑥 + 𝜑𝑖)

𝑖



𝐴

𝛾 𝑥

𝑘

𝜑

𝑖 𝑘𝑖



Absorption ∝
1

√𝑥
𝐴𝑒−2𝑥𝛾 cos(2𝑥𝑘 + 𝜑)

1/√𝑥



2𝑥 𝑥

𝐿P

𝐿P =
1

𝛾

𝜈g

𝜈g =
𝜕𝜔

𝜕𝑘

𝜏 ≈
𝐿P

𝜈g

𝑘̃(𝜔) = (𝑘 + 𝑖𝜅)𝑑 = −𝜓 [arctan(
𝜀a

𝜀[100]𝜓
)+ arctan(

𝜀s
𝜀[100]𝜓

)+ 𝑛𝜋]

𝜓 =
√ε[010]

𝑖√ε[100]

𝑘̃

ε[100] ε[010]

ε𝑎

𝜀s

𝑛

𝜅

≈





𝐼𝑚(𝑟p)

≈ ≈

≈

𝑛 = 1)

 



 

 

 

 



https://doi.org/10.1126/science.aag1992
https://doi.org/10.1088/0034-4885/37/7/001
https://doi.org/10.1116/6.0001853
https://doi.org/10.1016/j.progsurf.2022.100696
https://doi.org/10.1038/s42254-022-00537-0
https://doi.org/10.1126/science.1129198
https://doi.org/10.1364/OE.14.008247
https://doi.org/10.1126/science.1137368
https://doi.org/10.1063/5.0064234
https://doi.org/10.1038/nphoton.2015.282
https://doi.org/10.1038/nnano.2014.310
https://doi.org/10.1515/nanoph-2019-0232
https://doi.org/10.1515/nanoph-2014-0003
https://doi.org/10.1515/nanoph-2020-0640
https://doi.org/10.1063/5.0061941
https://doi.org/10.1515/nanoph-2020-0449
https://doi.org/10.1002/adom.202202048
https://doi.org/10.1063/1.5128679
https://doi.org/10.1021/acsnano.9b01275
https://doi.org/10.1038/s41566-017-0069-0
https://doi.org/10.1038/s41563-020-0665-0
https://doi.org/10.1021/acs.nanolett.8b05166
https://doi.org/10.1002/adom.202102057


≈

https://doi.org/10.1103/PhysRevLett.116.066804
https://doi.org/10.1557/s43578-021-00426-9
https://doi.org/10.1557/s43578-021-00426-9
https://doi.org/10.1038/nmat3207
https://doi.org/10.1103/RevModPhys.77.1173
https://doi.org/10.1038/nmat5048
https://doi.org/10.1038/nmat5047
https://doi.org/10.1039/D0NR01067G
https://doi.org/10.1038/s41467-023-40449-w
https://doi.org/10.1103/PhysRevLett.124.167402
https://doi.org/10.1038/s41586-018-0618-9
https://doi.org/10.1021/acs.nanolett.2c03742
https://doi.org/10.1021/acsnano.8b09448
https://doi.org/10.1146/annurev-anchem-071114-040435
https://doi.org/10.1146/annurev-anchem-071114-040435
https://doi.org/10.1039/C8CS00916C
https://doi.org/10.1063/5.0063902
https://doi.org/10.1039/D2CS00095D
https://doi.org/10.1021/ac504672t
https://doi.org/10.1021/acs.analchem.2c03685
https://doi.org/10.1021/acs.nanolett.2c00337
https://doi.org/10.1021/acs.nanolett.7b02404
https://doi.org/10.1021/acs.analchem.2c02612
https://doi.org/10.1063/1.3429214
https://doi.org/10.1002/smll.201200788
https://doi.org/10.1002/anie.201903553


https://doi.org/10.1002/adfm.202302357
https://doi.org/10.1039/C5NR04854K
https://doi.org/10.1038/nphoton.2013.373
https://doi.org/10.1007/s12274-018-2202-x
https://doi.org/10.1002/chem.201704190
https://doi.org/10.1126/sciadv.1602165
https://doi.org/10.1364/OE.393748
https://doi.org/10.1039/C4NR06755J
https://doi.org/10.1021/acs.jpcc.3c05114
https://doi.org/10.1038/s41467-020-20782-0
https://doi.org/10.1021/acs.analchem.0c01971
https://doi.org/10.1515/nanoph-2020-0048
https://doi.org/10.1021/acsami.9b06594
https://doi.org/10.1016/j.carbon.2017.10.100
https://doi.org/10.1007/BF02723496
https://doi.org/10.1103/PhysRevB.88.115141
https://doi.org/10.1038/s41699-021-00220-5
https://doi.org/10.1002/adom.202200038
https://doi.org/10.1038/s41467-020-19913-4
https://doi.org/10.1039/D0NR07372E
https://doi.org/10.1126/sciadv.abn9774
https://doi.org/10.1021/acs.nanolett.0c01627
https://doi.org/10.1021/acs.nanolett.1c00281
https://doi.org/10.1038/nmat4792
https://doi.org/10.1063/1.2032595


https://doi.org/10.1111/j.1365-2818.2008.01917.x
https://doi.org/10.1111/j.1365-2818.2008.01917.x
https://doi.org/10.1002/advs.202004872
https://doi.org/10.1021/acs.nanolett.3c00892
https://doi.org/10.1126/sciadv.abf2690
https://doi.org/10.1063/1.5090777
https://doi.org/10.1021/acs.nanolett.7b01587
https://doi.org/10.1038/s41377-018-0039-4
https://doi.org/10.1021/acs.nanolett.9b02651
https://doi.org/10.1126/science.1246833
https://doi.org/10.1103/PhysRevB.100.235408
https://doi.org/10.1021/jp040650f
https://doi.org/10.1002/adma.201705318

