
Vinay Kanungo, Rukhsar Zafar , Praveen K. Jain & Vijay Janyani

63 Accesses Explore all metrics 

Abstract

A hybrid nanostructure using gold nanoparticles encapsulated in a dielectric shell has been

proposed. The proposed nanostructure offers radiation and filtering characteristics in visible

wavelength range. First, the design has been optimized then two variations of the optimized

design have been analyzed. Dielectric shell index values are kept less than 2 to keep the

electric and magnetic scattering efficiencies under control. First design is the array of

structure with constant shell index and varying shell surrounding conditions which offers

narrowband filtering in visible spectrum. In this design, both the operational filter

bandwidth and the radiation wavelength red shifts with increment in shell index values.

Design with shell index 1.5 offers a 3-dB filter bandwidth of 87 nm which increases to 155 nm

for shell index 1.95. Contrary to filtering, radiation resonance remains approximately

constant with change in 3 dB radiation spectrum. The shell surrounding index is also critical
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in deciding the filter bandwidth as the offered filter bandwidth increases significantly with

the surrounding index values greater than 1.3. Variation in the number of array elements

causes no change in the power extinction and radiation characteristics, although it affects

the far filed radiation pattern. Array with larger number produces more elliptical radiation

pattern. Further, keeping the surrounding index constant and selecting different shell

indices in the design offer wider 3-dB filter bandwidths and wideband radiation

characteristics, and this forms the second proposed design. A wide 3-dB filtration band of

210 nm covering filtering bands offered by all the individual elements was achieved.

Similarly, radiation pattern observes a wider spectrum covering spectrums of all the array

elements. Analyzing the losses offered by dielectric shell, less than 20% of normalize shell

loss are observed at 0.52 um with lowest shell index, whereas it increases to more than 90%

of the normalized loss values with highest index contrast at around 0.41 um, which is

sufficiently apart from the power extinction range of gold nanoparticle. All the simulations

have been carried out using finite difference time domain method (FDTD).

 This is a preview of subscription content, log in via an institution  to check access.

Access this article

Price includes VAT (India)

Instant access to the full article PDF.

Rent this article via DeepDyve

Institutional subscriptions 

Similar content being viewed by others

Log in via an institution

Buy article PDF 39,95 €

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 2/10

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs12596-023-01528-9
https://www.deepdyve.com/lp/springer-journal/an-optimized-hybrid-nanostructure-for-tunable-radiation-and-filter-Gu4JUPFRIf?key=springer
https://www.springernature.com/gp/librarians/licensing/agc/journals
https://www.springernature.com/gp/librarians/licensing/agc/journals
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs12596-023-01528-9


Data availability

The manuscript does not contain any third party material.

References

1. D.W. Pohl in Near-Field Optics, Principles and Applications, edited by X. Zhu and M. Ohtsu

(World Scientific, Singapore, 2000), pp. 9–21.

2. L. Novotny, Effective wavelength scaling for optical antennas. Phys. Rev. Lett. 98, 266802

(2007)

Article ADS Google Scholar

3. J. Wessel, Surface-enhanced optical microscopy. J. Opt. Soc. Am. B 2, 1538–1541 (1985)

Article ADS Google Scholar

4. L. Novotny, S.J. Stranick, Near-field optical microscopy and spectroscopy with pointed

probes. Annu. Rev. Phys. Chem. 57, 303–331 (2006)

Article ADS Google Scholar

Ultrabroadband

Nanostructured

Metamaterial Absorber

for Visible and Short-…

Article 25 November 2023

Nano-structured

transmissive spectral

filter matrix based on

guided-mode…

Article Open access
14 August 2019

An ultra-wideband

bandstop plasmonic

filter in mid-infrared

band based on metal-…

Article 03 March 2023

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 3/10

https://doi.org/10.1103%2FPhysRevLett.98.266802
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2007PhRvL..98z6802N
http://scholar.google.com/scholar_lookup?&title=Effective%20wavelength%20scaling%20for%20optical%20antennas&journal=Phys.%20Rev.%20Lett.&doi=10.1103%2FPhysRevLett.98.266802&volume=98&publication_year=2007&author=Novotny%2CL
https://doi.org/10.1364%2FJOSAB.2.001538
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=1985OSAJB...2.1538W
http://scholar.google.com/scholar_lookup?&title=Surface-enhanced%20optical%20microscopy&journal=J.%20Opt.%20Soc.%20Am.%20B&doi=10.1364%2FJOSAB.2.001538&volume=2&pages=1538-1541&publication_year=1985&author=Wessel%2CJ
https://doi.org/10.1146%2Fannurev.physchem.56.092503.141236
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2006ARPC...57..303N
http://scholar.google.com/scholar_lookup?&title=Near-field%20optical%20microscopy%20and%20spectroscopy%20with%20pointed%20probes&journal=Annu.%20Rev.%20Phys.%20Chem.&doi=10.1146%2Fannurev.physchem.56.092503.141236&volume=57&pages=303-331&publication_year=2006&author=Novotny%2CL&author=Stranick%2CSJ
https://link.springer.com/10.1007/s11468-023-02132-0?fromPaywallRec=true
https://link.springer.com/10.1007/s11468-023-02132-0?fromPaywallRec=true
https://link.springer.com/10.1007/s11468-023-02132-0?fromPaywallRec=true
https://link.springer.com/10.1007/s11468-023-02132-0?fromPaywallRec=true
https://link.springer.com/10.1007/s11468-023-02132-0?fromPaywallRec=true
https://link.springer.com/10.1186/s41476-019-0115-2?fromPaywallRec=true
https://link.springer.com/10.1186/s41476-019-0115-2?fromPaywallRec=true
https://link.springer.com/10.1186/s41476-019-0115-2?fromPaywallRec=true
https://link.springer.com/10.1186/s41476-019-0115-2?fromPaywallRec=true
https://link.springer.com/10.1186/s41476-019-0115-2?fromPaywallRec=true
https://link.springer.com/10.1007/s12596-023-01138-5?fromPaywallRec=true
https://link.springer.com/10.1007/s12596-023-01138-5?fromPaywallRec=true
https://link.springer.com/10.1007/s12596-023-01138-5?fromPaywallRec=true
https://link.springer.com/10.1007/s12596-023-01138-5?fromPaywallRec=true
https://link.springer.com/10.1007/s12596-023-01138-5?fromPaywallRec=true


5. J.N. Farahani, D.W. Pohl, H.-J. Eisler, B. Hecht, Single quantum dot coupled to a scanning

optical antenna: a tunable superemitter. Phys. Rev. Lett. 95(1), 017402 (2005)

Article ADS Google Scholar

6. T.H. Taminiau, F.B. Segerink, R.J. Moerland, L. Kobus Kuipers, N.F. van Hulst, Near-field

driving of a optical monopole antenna. J. Opt. A Pure Appl. Opt. 9(9), S315 (2007)

Article Google Scholar

7. S.S. Kharintsev, G.G. Hoffmann, A.I. Fishman, M. Kh Salakhov, Plasmonic optical antenna

design for performing tip-enhanced Raman spectroscopy and microscopy. J. Phys. D Appl.

Phys. 46(14), 145501 (2013)

Article ADS Google Scholar

8. H.M. Rabiul, O.G. Hellesø, Dielectric optical nanoantennas. Nanotechnology 32(20),

202001 (2021)

Article ADS Google Scholar

9. J. Schuller, E. Barnard, W. Cai et al., Plasmonics for extreme light concentration and

manipulation. Nat. Mater. 9, 193–204 (2010)

Article ADS Google Scholar

10. C. Höppener, L. Novotny, Antenna-based optical imaging of single Ca2+ transmembrane

proteins in liquids. Nano Lett. 8, 642–646 (2008)

Article ADS Google Scholar

11. T.S. Van Zanten, M.J. Lopez-Busquets, M.F. Garcia-Parajo, Imaging individual proteins

and nanodomains on intact cell membranes with a probe-based optical antenna. Small

6, 270–275 (2010)

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 4/10

https://doi.org/10.1103%2FPhysRevLett.95.017402
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2005PhRvL..95a7402F
http://scholar.google.com/scholar_lookup?&title=Single%20quantum%20dot%20coupled%20to%20a%20scanning%20optical%20antenna%3A%20a%20tunable%20superemitter&journal=Phys.%20Rev.%20Lett.&doi=10.1103%2FPhysRevLett.95.017402&volume=95&issue=1&publication_year=2005&author=Farahani%2CJN&author=Pohl%2CDW&author=Eisler%2CH-J&author=Hecht%2CB
https://doi.org/10.1088%2F1464-4258%2F9%2F9%2FS06
http://scholar.google.com/scholar_lookup?&title=Near-field%20driving%20of%20a%20optical%20monopole%20antenna&journal=J.%20Opt.%20A%20Pure%20Appl.%20Opt.&doi=10.1088%2F1464-4258%2F9%2F9%2FS06&volume=9&issue=9&publication_year=2007&author=Taminiau%2CTH&author=Segerink%2CFB&author=Moerland%2CRJ&author=Kobus%20Kuipers%2CL&author=Hulst%2CNF
https://doi.org/10.1088%2F0022-3727%2F46%2F14%2F145501
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2013JPhD...46n5501K
http://scholar.google.com/scholar_lookup?&title=Plasmonic%20optical%20antenna%20design%20for%20performing%20tip-enhanced%20Raman%20spectroscopy%20and%20microscopy&journal=J.%20Phys.%20D%20Appl.%20Phys.&doi=10.1088%2F0022-3727%2F46%2F14%2F145501&volume=46&issue=14&publication_year=2013&author=Kharintsev%2CSS&author=Hoffmann%2CGG&author=Fishman%2CAI&author=Kh%20Salakhov%2CM
https://doi.org/10.1088%2F1361-6528%2Fabdceb
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2021Nanot..32t2001H
http://scholar.google.com/scholar_lookup?&title=Dielectric%20optical%20nanoantennas&journal=Nanotechnology&doi=10.1088%2F1361-6528%2Fabdceb&volume=32&issue=20&publication_year=2021&author=Rabiul%2CHM&author=Helles%C3%B8%2COG
https://doi.org/10.1038%2Fnmat2630
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2010NatMa...9..193S
http://scholar.google.com/scholar_lookup?&title=Plasmonics%20for%20extreme%20light%20concentration%20and%20manipulation&journal=Nat.%20Mater.&doi=10.1038%2Fnmat2630&volume=9&pages=193-204&publication_year=2010&author=Schuller%2CJ&author=Barnard%2CE&author=Cai%2CW
https://doi.org/10.1021%2Fnl073057t
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2008NanoL...8..642H
http://scholar.google.com/scholar_lookup?&title=Antenna-based%20optical%20imaging%20of%20single%20Ca2%2B%20transmembrane%20proteins%20in%20liquids&journal=Nano%20Lett.&doi=10.1021%2Fnl073057t&volume=8&pages=642-646&publication_year=2008&author=H%C3%B6ppener%2CC&author=Novotny%2CL


Article Google Scholar

12. P. Bharadwaj, B. Deutsch, L. Novotny, Optical antennas. Adv. Opt. Photon. 1(3), 438–483

(2009)

Article Google Scholar

13. P. Mhlschlegel, H.-J. Eisler, O.J.F. Martin, B. Hecht, D.W. Pohl, Resonant optical antennas.

Science 308(5728), 1607–1609 (2005)

Article ADS Google Scholar

14. J. Farahani, D. Pohl, H.J. Eisler, B. Hecht, Single quantum dot coupled to a scanning

optical antenna: a tunable superemitter. Phys. Rev. Lett. 95, 017402 (2005)

Article ADS Google Scholar

15. K. Crozier, A. Sundaramurthy, G. Kino, C. Quate, Optical antennas: resonators for local

field enhancement. J. Appl. Phys. 94(7), 4632–4642 (2003)

Article ADS Google Scholar

16. N. Horiuchi, Integrated optical antenna. Nat. Photonics 14, 134 (2020)

Article ADS Google Scholar

17. Y. Park, J. Kim, Y.G. Roh, Q.H. Park, Optical slot antennas and their applications to

photonic devices. Nanophotonics 7(10), 1617–1636 (2018)

Article Google Scholar

18. H. Mertens, A.F. Koenderink, A. Polman, Plasmon-enhanced luminescence near noble-

metal nanospheres: comparison of exact theory and an improved Gersten and Nitzan

model. Phys. Rev. B 76, 115123 (2007)

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 5/10

https://doi.org/10.1002%2Fsmll.200901204
http://scholar.google.com/scholar_lookup?&title=Imaging%20individual%20proteins%20and%20nanodomains%20on%20intact%20cell%20membranes%20with%20a%20probe-based%20optical%20antenna&journal=Small&doi=10.1002%2Fsmll.200901204&volume=6&pages=270-275&publication_year=2010&author=Zanten%2CTS&author=Lopez-Busquets%2CMJ&author=Garcia-Parajo%2CMF
https://doi.org/10.1364%2FAOP.1.000438
http://scholar.google.com/scholar_lookup?&title=Optical%20antennas&journal=Adv.%20Opt.%20Photon.&doi=10.1364%2FAOP.1.000438&volume=1&issue=3&pages=438-483&publication_year=2009&author=Bharadwaj%2CP&author=Deutsch%2CB&author=Novotny%2CL
https://doi.org/10.1126%2Fscience.1111886
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2005Sci...308.1607M
http://scholar.google.com/scholar_lookup?&title=Resonant%20optical%20antennas&journal=Science&doi=10.1126%2Fscience.1111886&volume=308&issue=5728&pages=1607-1609&publication_year=2005&author=Mhlschlegel%2CP&author=Eisler%2CH-J&author=Martin%2COJF&author=Hecht%2CB&author=Pohl%2CDW
https://doi.org/10.1103%2FPhysRevLett.95.017402
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2005PhRvL..95a7402F
http://scholar.google.com/scholar_lookup?&title=Single%20quantum%20dot%20coupled%20to%20a%20scanning%20optical%20antenna%3A%20a%20tunable%20superemitter&journal=Phys.%20Rev.%20Lett.&doi=10.1103%2FPhysRevLett.95.017402&volume=95&publication_year=2005&author=Farahani%2CJ&author=Pohl%2CD&author=Eisler%2CHJ&author=Hecht%2CB
https://doi.org/10.1063%2F1.1602956
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2003JAP....94.4632C
http://scholar.google.com/scholar_lookup?&title=Optical%20antennas%3A%20resonators%20for%20local%20field%20enhancement&journal=J.%20Appl.%20Phys.&doi=10.1063%2F1.1602956&volume=94&issue=7&pages=4632-4642&publication_year=2003&author=Crozier%2CK&author=Sundaramurthy%2CA&author=Kino%2CG&author=Quate%2CC
https://doi.org/10.1038%2Fs41566-020-0594-0
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2020NaPho..14..134H
http://scholar.google.com/scholar_lookup?&title=Integrated%20optical%20antenna&journal=Nat.%20Photonics&doi=10.1038%2Fs41566-020-0594-0&volume=14&publication_year=2020&author=Horiuchi%2CN
https://doi.org/10.1515%2Fnanoph-2018-0045
http://scholar.google.com/scholar_lookup?&title=Optical%20slot%20antennas%20and%20their%20applications%20to%20photonic%20devices&journal=Nanophotonics&doi=10.1515%2Fnanoph-2018-0045&volume=7&issue=10&pages=1617-1636&publication_year=2018&author=Park%2CY&author=Kim%2CJ&author=Roh%2CYG&author=Park%2CQH


Article ADS Google Scholar

19. A.F. Koenderink, On the use of Purcell factors for plasmon antennas. Opt. Lett. 35,

4208–4210 (2010)

Article ADS Google Scholar

20. J.J. Greffet, M. Laroche, F. Marquier, Impedance of a nano antenna and a single quantum

emitter. Phys. Rev. Lett. 105(11), 117701 (2010)

Article ADS Google Scholar

21. V. Kanungo, Design and Synthesis of Planar Antenna Array in RF Domain using GA

Modified Discretizing Technique of Taylor distribution and Analysis of Nanoparticle

Arrays for Optical Antenna and Filter Design, PhD thesis, Malaviya National Institute of

Technology (2017)

22. S.A. Maier, Plasmonics: fundamentals and applications (2007)

23. X. Ou, Y. Liu, M. Zhang, Li. Hua, S. Zhan, Plasmonic gold nanostructures for biosensing

and bioimaging. Microchim. Acta 188(9), 304 (2021)

Article Google Scholar

24. M. Omrani, R. Keshavarzi, M. Abdi-Jalebi et al., Impacts of plasmonic nanoparticles

incorporation and interface energy alignment for highly efficient carbon-based

perovskite solar cells. Sci. Rep. 12, 5367 (2022)

Article ADS Google Scholar

25. M. Righini, P. Ghenuche, S. Cherukulappurath, V. Myroshnychenko, F.J. Garcia de Abajo,

R. Quidant, Nano-optical trapping of Rayleigh particles and Escherichia coli bacteria

with resonant optical antennas. Nano Lett. 9, 3387–3391 (2009)

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 6/10

https://doi.org/10.1103%2FPhysRevB.76.115123
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2007PhRvB..76k5123M
http://scholar.google.com/scholar_lookup?&title=Plasmon-enhanced%20luminescence%20near%20noble-metal%20nanospheres%3A%20comparison%20of%20exact%20theory%20and%20an%20improved%20Gersten%20and%20Nitzan%20model&journal=Phys.%20Rev.%20B&doi=10.1103%2FPhysRevB.76.115123&volume=76&publication_year=2007&author=Mertens%2CH&author=Koenderink%2CAF&author=Polman%2CA
https://doi.org/10.1364%2FOL.35.004208
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2010OptL...35.4208K
http://scholar.google.com/scholar_lookup?&title=On%20the%20use%20of%20Purcell%20factors%20for%20plasmon%20antennas&journal=Opt.%20Lett.&doi=10.1364%2FOL.35.004208&volume=35&pages=4208-4210&publication_year=2010&author=Koenderink%2CAF
https://doi.org/10.1103%2FPhysRevLett.105.117701
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2010PhRvL.105k7701G
http://scholar.google.com/scholar_lookup?&title=Impedance%20of%20a%20nano%20antenna%20and%20a%20single%20quantum%20emitter&journal=Phys.%20Rev.%20Lett.&doi=10.1103%2FPhysRevLett.105.117701&volume=105&issue=11&publication_year=2010&author=Greffet%2CJJ&author=Laroche%2CM&author=Marquier%2CF
https://link.springer.com/doi/10.1007/s00604-021-04964-1
http://scholar.google.com/scholar_lookup?&title=Plasmonic%20gold%20nanostructures%20for%20biosensing%20and%20bioimaging&journal=Microchim.%20Acta&doi=10.1007%2Fs00604-021-04964-1&volume=188&issue=9&publication_year=2021&author=Ou%2CX&author=Liu%2CY&author=Zhang%2CM&author=Hua%2CLi&author=Zhan%2CS
https://doi.org/10.1038%2Fs41598-022-09284-9
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2022NatSR..12.5367O
http://scholar.google.com/scholar_lookup?&title=Impacts%20of%20plasmonic%20nanoparticles%20incorporation%20and%20interface%20energy%20alignment%20for%20highly%20efficient%20carbon-based%20perovskite%20solar%20cells&journal=Sci.%20Rep.&doi=10.1038%2Fs41598-022-09284-9&volume=12&publication_year=2022&author=Omrani%2CM&author=Keshavarzi%2CR&author=Abdi-Jalebi%2CM


Article ADS Google Scholar

26. J. Li, Z. Zhu, B. Zhu, Y. Ma, B. Lin, R. Liu, Y. Song, H. Lin, Tu. Song, C. Yang, Surface-

enhanced Raman scattering active plasmonic nanoparticles with ultrasmall interior

nanogap for multiplex quantitative detection and cancer cell imaging. Anal. Chem.

88(15), 7828–7836 (2016)

Article Google Scholar

27. V. Amendola, R. Pilot, M. Frasconi, O.M. Maragò, M.A. Iatì, Surface plasmon resonance

in gold nanoparticles: a review. J. Phys. Condens. Matter 29(20), 203002 (2017)

Article ADS Google Scholar

28. C.Z. Tan, Determination of refractive index of silica glass for infrared wavelengths by IR

spectroscopy. J. Non-Cryst. Solids 223, 158–163 (1998)

Article ADS Google Scholar

29. A.I. Kuznetsov, A.E. Miroshnichenko, M.L. Brongersma, Y.S. Kivshar, B. Luk’yanchuk,

Optically resonant dielectric nanostructures. Science 354(6314), aag2472 (2016)

Article Google Scholar

30. N.N. Li, Y.H. Lai, S.H. Lam, H.Y. Bai, L. Shao, J.F. Wang, Directional control of light with

nanoantennas. Adv. Optical Mater. 9, 2001081 (2021)

Article Google Scholar

31. F.J. González, J. Alda, Optical nanoantennas coupled to photonic crystal cavities and

waveguides for near-field sensing. IEEE J. Sel. Top. Quantum Electron. 16(2), 446–449

(2010). https://doi.org/10.1109/JSTQE.2009.2027444

Article ADS Google Scholar

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 7/10

https://doi.org/10.1021%2Fnl803677x
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2009NanoL...9.3387R
http://scholar.google.com/scholar_lookup?&title=Nano-optical%20trapping%20of%20Rayleigh%20particles%20and%20Escherichia%20coli%20bacteria%20with%20resonant%20optical%20antennas&journal=Nano%20Lett.&doi=10.1021%2Fnl803677x&volume=9&pages=3387-3391&publication_year=2009&author=Righini%2CM&author=Ghenuche%2CP&author=Cherukulappurath%2CS&author=Myroshnychenko%2CV&author=Garcia%20de%20Abajo%2CFJ&author=Quidant%2CR
https://doi.org/10.1021%2Facs.analchem.6b01867
http://scholar.google.com/scholar_lookup?&title=Surface-enhanced%20Raman%20scattering%20active%20plasmonic%20nanoparticles%20with%20ultrasmall%20interior%20nanogap%20for%20multiplex%20quantitative%20detection%20and%20cancer%20cell%20imaging&journal=Anal.%20Chem.&doi=10.1021%2Facs.analchem.6b01867&volume=88&issue=15&pages=7828-7836&publication_year=2016&author=Li%2CJ&author=Zhu%2CZ&author=Zhu%2CB&author=Ma%2CY&author=Lin%2CB&author=Liu%2CR&author=Song%2CY&author=Lin%2CH&author=Song%2CTu&author=Yang%2CC
https://doi.org/10.1088%2F1361-648X%2Faa60f3
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2017JPCM...29t3002A
http://scholar.google.com/scholar_lookup?&title=Surface%20plasmon%20resonance%20in%20gold%20nanoparticles%3A%20a%20review&journal=J.%20Phys.%20Condens.%20Matter&doi=10.1088%2F1361-648X%2Faa60f3&volume=29&issue=20&publication_year=2017&author=Amendola%2CV&author=Pilot%2CR&author=Frasconi%2CM&author=Marag%C3%B2%2COM&author=Iat%C3%AC%2CMA
https://doi.org/10.1016%2FS0022-3093%2897%2900438-9
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=1998JNCS..223..158T
http://scholar.google.com/scholar_lookup?&title=Determination%20of%20refractive%20index%20of%20silica%20glass%20for%20infrared%20wavelengths%20by%20IR%20spectroscopy&journal=J.%20Non-Cryst.%20Solids&doi=10.1016%2FS0022-3093%2897%2900438-9&volume=223&pages=158-163&publication_year=1998&author=Tan%2CCZ
https://doi.org/10.1126%2Fscience.aag2472
http://scholar.google.com/scholar_lookup?&title=Optically%20resonant%20dielectric%20nanostructures&journal=Science&doi=10.1126%2Fscience.aag2472&volume=354&issue=6314&publication_year=2016&author=Kuznetsov%2CAI&author=Miroshnichenko%2CAE&author=Brongersma%2CML&author=Kivshar%2CYS&author=Luk%E2%80%99yanchuk%2CB
https://doi.org/10.1002%2Fadom.202001081
http://scholar.google.com/scholar_lookup?&title=Directional%20control%20of%20light%20with%20nanoantennas&journal=Adv.%20Optical%20Mater.&doi=10.1002%2Fadom.202001081&volume=9&publication_year=2021&author=Li%2CNN&author=Lai%2CYH&author=Lam%2CSH&author=Bai%2CHY&author=Shao%2CL&author=Wang%2CJF
https://doi.org/10.1109/JSTQE.2009.2027444
https://doi.org/10.1109%2FJSTQE.2009.2027444
http://adsabs.harvard.edu/cgi-bin/nph-data_query?link_type=ABSTRACT&bibcode=2010IJSTQ..16..446G
http://scholar.google.com/scholar_lookup?&title=Optical%20nanoantennas%20coupled%20to%20photonic%20crystal%20cavities%20and%20waveguides%20for%20near-field%20sensing&journal=IEEE%20J.%20Sel.%20Top.%20Quantum%20Electron.&doi=10.1109%2FJSTQE.2009.2027444&volume=16&issue=2&pages=446-449&publication_year=2010&author=Gonz%C3%A1lez%2CFJ&author=Alda%2CJ


Acknowledgements

The authors would like to acknowledge support provided by DST (Department of Science &

Technology), New Delhi [Indo-Poland Joint research grant: DST/INT/POL/P-51/2020].

Funding

No funding.

Author information

Authors and Affiliations

Department of Computer Science and Engineeing, Swami Keshvanand Institute of

Technology, Management & Gramothan, Jaipur, India

Vinay Kanungo

Department of Electronics and Communication Engineering, Swami Keshvanand Institute

of Technology, Management and Gramothan, Jaipur, India

Rukhsar Zafar & Praveen K. Jain

Department of Electronics and Communication Engineering, Malviya National Institute of

Technology, Jaipur, India

Vijay Janyani

Contributions

VK As a first author, developed the concept, finalize the tool for simulation, simulate the

design, and draft the manuscript. RZ has contributed in performing the formal analysis of

the simulation result, verification of the data from the literature survey and drafting the

manuscript. PKJ has assisted for obtaining the result with the aid of software. He also

reviewed and edited the manuscript. VJ has contributed in analysis of simulation work. He

has also handled the review and final editing of the manuscript.

Corresponding author

Correspondence to Rukhsar Zafar.

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 8/10

mailto:rukhsarzafar1987@gmail.com


Ethics declarations

Conflict of interests

Authors declare that they have no known competing financial interests or personal

relationships that could have appeared to influence the work.

Additional information

Publisher's Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and

institutional affiliations.

Rights and permissions

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this

article under a publishing agreement with the author(s) or other rightsholder(s); author self-

archiving of the accepted manuscript version of this article is solely governed by the terms of

such publishing agreement and applicable law.

Reprints and permissions

About this article

Cite this article

Kanungo, V., Zafar, R., Jain, P.K. et al. An optimized hybrid nanostructure for tunable radiation

and filter characteristics in optical circuits. J Opt53, 3049–3070 (2024).

https://doi.org/10.1007/s12596-023-01528-9

Received

13 July 2023

Accepted

12 October 2023

Published

19 December 2023

Issue Date

September 2024

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 9/10

https://s100.copyright.com/AppDispatchServlet?title=An%20optimized%20hybrid%20nanostructure%20for%20tunable%20radiation%20and%20filter%20characteristics%20in%20optical%20circuits&author=Vinay%20Kanungo%20et%20al&contentID=10.1007%2Fs12596-023-01528-9&copyright=The%20Author%28s%29%2C%20under%20exclusive%20licence%20to%20The%20Optical%20Society%20of%20India&publication=0972-8821&publicationDate=2023-12-19&publisherName=SpringerNature&orderBeanReset=true


DOI

https://doi.org/10.1007/s12596-023-01528-9

Keywords

Gold Particle array Power extinction FDTD Far field pattern

12/21/24, 1:10 PM An optimized hybrid nanostructure for tunable radiation and filter characteristics in optical circuits | Journal of Optics

https://link.springer.com/article/10.1007/s12596-023-01528-9 10/10

https://link.springer.com/search?query=Gold%20Particle%20array&facet-discipline=%22Physics%22
https://link.springer.com/search?query=Power%20extinction&facet-discipline=%22Physics%22
https://link.springer.com/search?query=FDTD&facet-discipline=%22Physics%22
https://link.springer.com/search?query=Far%20field%20pattern&facet-discipline=%22Physics%22

