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introduction
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SAM and OAM

Spin (s=+1)

Spin angular momentum may
take two values of s=-1 and s=+1. \ \,\

OAM, I=+1 OAM, I=-1

+ OAM ,!k %g "_ﬁ

In the contrast, orbital angular
momentum may take any of the
infinite values m=...-2,-1,0,1,2,... . OAM, |=+2 OAM, |=-2

- N
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What is the difference between SAM
and OAM?

Spin (s=+1)

6/6/2009 E. Karimi Bruno Piccirillo et al., PRE, 69 056613 (2004)




Creation of SAM

* By using an anisotropic (birefringent) medium
(e.g., wave-plates)
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Creation of OAM

Spiaral Phase Plate
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Other Methods

Pitchfork hologram
Spatial Light Modulator (SLM)
Mode Converters (A couple of cylindrical lenses)

, .
Leach’s interferometer L. Allen et al, PRA, 45, 8185 (1992)
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J. Leach et al, PRL, 92, 013601 (2004)




Creation of OAM

Pitch-fork Hologram
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Lorenzo Marrucci et al., PRL 96, 163905 ( 2006
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“Q-Plate” is an op
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.)-ﬁ(cx)

c‘i(cos 2a sin2a )

+isin—|{ .
2\sinZ2a —cosl«a

Let us now apply it to an input left-circular polarized plane wave:

M(x,y) - (1) = cosg(%) + ising(_l \
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What is the “Q-Plate”?

Outgoing wave from a “1-plate”.
It is illuminated by TEMoo

Optical Vortex

A “l-plate” sandwitchs
between two crossed
polarizers

6/6/2009 E. Karimi  Lorenzo Marrucci et al., APL 88, 221102 (2006)




Left-circular input Right-circular input

(I

Expands beam width accpinding 10 meaurement area nesded

Saimgl
Ly —Optical pash L1

I— Dptical path L2
Inferferencs fringes

Left-circular input

By adding one lens to
the system we will
have:
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Q-plate’s tuning

1td An(T)
COS’ Not converted part of beam

d An(T
sin? — )ln( ) Converted part of beam

30 32 34 36 38 40 \42
I(°C)
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Generation of HG modes

Temperature
BEEE
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Generation of HG modes
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Radially polarized beam under
strong focusing
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Pupil (Bessel-Gaussian beam)
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Radially polarized beam under strong focusing of a
system of High NA lens and a binary phase mask
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Pupil (Bessel-Gaussian beam)
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1. SLM
2. Hologram

z/A
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Conclusion
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Only g-plates!
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Thank you for your attention.
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