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(I1l) Bessel beam
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Diffraction-Free Beams
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The Institute of Optics, University of Rochester, Rochester, New York 14627
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Infinite = finite

A 12 (& 5) = Ail(s — (£/2)%) expli(s£/2) — i(£7/12)).

z S :
d& 2 as- BIRBEE  ¢(0,s) = Ai (S[axpfﬂm}]
D&, 5)= Ai(s — (£/2)* + iaé)explas — (a&?/2)
—i(&3/12) + i(a*&/2) + i(s£/2)).

Fourier Transformation
d(k) oc exp(—ak*)exp(ik’/3 ; S
e (k) oc exp(—ak”) exp( ) | BEANAERZIEHE

Cubic phase mask

Nat. Lab. Microstructures Dr. Tao LI, http://dsl.nju.edu.cn/litao



http://dsl.nju.edu.cn/litao

N

17 ¢/ 4
!/ ay 4
:"‘r I\ y ¥

/ hirgd

NIZUZ8 ?‘

) /

£ ] N

Nat. Lab. Microstructures Dr. Tao LI, http://dsl.nju.edu.cn/litao



http://dsl.nju.edu.cn/litao

Nanjing University

{51 |a) 2

¢ (x) coordinate (um)

0 500 1000 % 20 40
Distance z (um) Distance z (um)
?

( paraxial )

P (C) £,=0.54

0 20
Z (z) coordinate (um)

40 60 80 100

Nat. Lab. Microstructures

Dr. Tao LI, http://dsl.nju.edu.cn/litao



http://dsl.nju.edu.cn/litao

& 2 g Nanjing University
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Airy beam
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Self-healing property

Phys. Rev. Lett. 109, 193901 (2012)
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(1V) Plasmon counterparts

Two dimensional nature of SPP
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Airy plasmon: a nondiffracting surface wave

Alessandro Salandrino® and Demetrios N. Christodoulides
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Plasmonic Airy beams with dynamically
controlled trajectories

Peng Zhang,'** Sheng Wang,"" Yongmin Liu,"* Xiaobo Yin,'* Changgui Lu,' Zhicang Chen,* and Xiang Zhang"**
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Coupling a well generated
Airy beam to SPP
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|&d Selected for a Viewpoint in Physics T
PRL 107, 116802 (2011) PHYSICAL REVIEW LETTERS Qo SEPTEMBER 201

[(:.;7

Generation and Near-Field Imaging of Airy Surface Plasmons

Alexander Minovich,! Angela E. Klein,” Norik Janunts,” Thomas Pertsch,” Dragomir N. Neshev,' and Yuri S. Kivshar'
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PRL 107, 126804 (2011) PHYSICAL REVIEW LETTERS
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Plasmonic Airy Beam Generated by In-Plane Diffraction

L. Li, T.Li,* S.M. W ang, C. Zhang, and S. N. Zhu
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Non-spreading beam Parabolic trajectory
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analytical
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Self-healing property
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Cosine-Gauss plasmon
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PRL 109, 093904 (2012) PHYSICAL REVIEW LETTERS 3l 2

Cosine-Gauss Plasmon Beam: A Localized Long-Range Nondiffracting Surface Wave

Jiao Lin."? Jean Dcllingcr,‘j’ Patrice Genevet,"* Benoit Cluzel,? Frederique de Fornel,® and Federico Capassol'*
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Ouvr strategy- diffraction process
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Collimated Plasmon Beam: Nondiffracting versus Linearly Focused
L. Li, T. Li,” S. M. Wang, and S.N. Zhu
e bt Phys. Rev. Lett. 110, 046807 (2013)
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How about nonparaxial SPP?

Caustic FiEIRIBEE Hh 2151

NSOM measurement

PRL 112, 023903 (2014)

Arbitrary bending

Mathieu & Weber SPP

PRL 113, 123902 (2014) PHYSICAL

PRL 113, 123902 (2014)
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Spatial winding beam

PHYSICAL REVIEW A 94, 013829 (2016)

Modulation in Fourier space

Winding light beamslalﬂng elliptical helical trajectories

Yuanhui Wen.! Yujie Chen.'" Yanfeng Zhang.! Hui Chen,' and Siyuan Yu'-?'
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Our progress

Plasmonic hologram for indefinite beam

Sine-function oscillating beam Beam collapses
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Indefinite beam holography
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Engineel

J.Chen™?, L. Li%?, T. Li'}
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Experimental result
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Caustic beam design Holographic design
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~ Comparison with caustic beam

Experiments
I I
NMSE (x) Z‘ )~ (1’)‘
2l
Caustic Holography
6

NMSE(x)
W
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Experimental "

Bessel beam Airy Beam Abritary Beam Mathieu Beam

Winding. Beam

Nondiffractin | Bessel Airy Nonparaxial | Mathieu & | Winding
g beams beam beam beam Webber beam
Free space 1987 2007 2011 2012 2016

SPP 2012 2011 2014 2014 2016

Cosine-Gauss Plasmon ajry Plasmon Arbitrary SPP  Mathieu SPP  Sine SPP

More opportunities and challenges are in applications!
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