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Guest Editorial
Special Issue on Progress in Photonic

Spin-Orbit Interaction (SOI)

W E ARE delighted to present to the IEEE Photonics
Journal this special issue on “Progress in Photonic

Spin-Orbit Interaction (SOI),” which is a topic that has become
a focus of great interest in the last decade.

Spin and orbital angular momenta (SAM and OAM) are two
distinct components of light beams. The SAM is associated
with polarization of the light, whereas the OAM is related to
a helical wave front, which has an azimuthal dependence of
phase and can be described by a topological charge. These two
different forms of AM are independent of each other within
the boundaries of paraxial propagation in space. However, they
become intertwined when the light beam is traveling through
inhomogeneous and anisotropic media, or is tightly focused
beyond the paraxial condition, leading to the photonic SOI. The
photonic SOI underpins many optical processes, thus playing
a significant role in the modern optics. The photonic SOI has
led to such intriguing optical phenomena, as photonic spin Hall
effect, orbit Hall effect, spin-orbit Hall effect, optical Skyrmion,
and interconversions between the spin and the orbital terms,
among others. Importantly, the photonic SOI also holds promise
for potential applications in nanophotonic devices, quantum in-
formation processing, precise metrology, and optical (including
quantum) sensing.

This special issue aims to provide a platform for researchers
to present the most recent discoveries and developments in
the related areas. We present a collection of diverse papers in
this special issue covering a broad range of topics: photonic
SOI in anisotropic ENZ metamaterials and graphene-wrapped
nanoparticles, photonic pseudospin Skyrmion, photonic wheels
and polarization Möbius strips, robust geometric phase of Bloch
sphere, deep learning recognition of OAM modes, and photonic
spin Hall effect in photonic crystal slabs.

We thank Prof. Gabriella Cincotti, the Editor-in-Chief of IEEE
Photonics Journal, for offering us the opportunity to organize
this special issue. We also thank the authors for their enthusiastic
response to the call for this special issue, and the IEEE editorial
teams for their hard work during the review and publishing
process of this special issue.

We hope that the journal audience will not be disappointed in
the result of our effort.

Date of current version 24 March 2023.
Digital Object Identifier 10.1109/JPHOT.2023.3254759

XINXING ZHOU, Associate Editor
Hunan Normal University
Changsha 410081, China
xinxingzhou@hunnu.edu.cn

JACOB KHURGIN, Senior Editor
Johns Hopkins University
Baltimore, MD 21218 USA
jakek@jhu.edu

SHENHE FU

Jinan University
Guangzhou 510632, China
fushenhe@jnu.edu.cn

APPENDIX: RELATED ARTICLES

[A1] V. Aita and A. V. Zayats, “Enhancement of optical
spin-orbit coupling in anisotropic ENZ metamate-
rials,” IEEE Photon. J., vol. 15, no. 1, Feb. 2023,
Art. no. 0600108, doi: 10.1109/JPHOT.2022.3232
460.

[A2] W. Liu, Z. Chai, K. Shi, and Z. Zhang,
“Configurable spin orbital interaction utilizing
vector beam interference,” IEEE Photon. J.,
vol. 15, no. 1, Feb. 2023, Art. no. 2700106,
doi: 10.1109/JPHOT.2022.3233071.

[A3] F. Zhao et al., “Robust geometric phase of Bloch
sphere deformation in quasiphase matched struc-
tures,” IEEE Photon. J., vol. 14, no. 3, Jun.
2022, Art. no. 3032006, doi: 10.1109/JPHOT.2022.
3177687.

[A4] X. Gu, Y. Sun, L. Gao, A. Novitsky, W. Yu, and
D. Gao, “Nonlinearity-tuned optical spin-orbit in-
teraction of graphene-wrapped nanoparticles,” IEEE
Photon. J., vol. 14, no. 6, Dec. 2022, Art. no. 3058705,
doi: 10.1109/JPHOT.2022.3218815.

[A5] M. Lin, L. Du, and X. Yuan, “Photonic pseu-
dospin Skyrmion in momentum space,” IEEE
Photon. J., vol. 15, no. 1, Feb. 2023, Art. no. 6500106,
doi: 10.1109/JPHOT.2022.3224216.

[A6] W. Li, P. Liu, C. Lu, F. Peng, H. Gao, and
Y. Yang, “Generation and manipulation of optical
Ferris wheel by nested spiral-array plates,” IEEE

This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see https://creativecommons.org/licenses/by/4.0/

https://dx.doi.org/10.1109/JPHOT.2022.3232460
https://dx.doi.org/10.1109/JPHOT.2022.3232460
https://dx.doi.org/10.1109/JPHOT.2022.3233071
https://dx.doi.org/10.1109/JPHOT.2022.penalty -@M 3177687
https://dx.doi.org/10.1109/JPHOT.2022.penalty -@M 3177687
https://dx.doi.org/10.1109/JPHOT.2022.3218815
https://dx.doi.org/10.1109/JPHOT.2022.3224216


0200102 IEEE PHOTONICS JOURNAL, VOL. 15, NO. 2, APRIL 2023

Photon. J., vol. 14, no. 3, Jun. 2022, Art. no. 6533405,
doi: 10.1109/JPHOT.2022.3178079.

[A7] Z. Wang, C. Yan, Z. Dong, F. Wang, Y. Chen, and
Y. Cai, “Effect of degree of polarization on localized
spin density in tightly focusing of vortex beams,” IEEE
Photon. J., vol. 14, no. 4, Aug. 2022, Art. no. 6540008,
doi: 10.1109/JPHOT.2022.3189626.

[A8] X. Pang, M. Hu, W. Liu, and X. Zhao, “Pho-
tonic wheels and polarization Möbius strips in
highly-confined trigonometric beams,” IEEE Photon.
J., vol. 14, no. 5, Oct. 2022, Art. no. 6553708,
doi: 10.1109/JPHOT.2022.3205640.

[A9] R. Zhang et al., “Giant photonic spin Hall effect
by anisotropic band in photonic crystal slabs,” IEEE
Photon. J., vol. 14, no. 6, Dec. 2022, Art. no. 6562704,
doi: 10.1109/JPHOT.2022.3221823.

[A10] Y. Xiang, L. Zeng, M. Wu, Z. Luo, and Y. Ke,
“Deep learning recognition of orbital angular mo-
mentum modes over atmospheric turbulence chan-
nels assisted by vortex phase modulation,” IEEE
Photon. J., vol. 14, no. 5, Oct. 2022, Art. no. 8554909,
doi: 10.1109/JPHOT.2022.3205947.

https://dx.doi.org/10.1109/JPHOT.2022.3178079
https://dx.doi.org/10.1109/JPHOT.2022.3189626
https://dx.doi.org/10.1109/JPHOT.2022.3205640
https://dx.doi.org/10.1109/JPHOT.2022.3221823
https://dx.doi.org/10.1109/JPHOT.2022.3205947


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


