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Random wave fields

HBT Effect
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Motivation for this study

We know what Young’s interference and HBT correlations look like in real space.
* What do they look like in OAM space?

* And could this be useful?
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Experimental Setup
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First Order

nuthal Hanbury Brown and Twiss Interference

First order Interference

SLM

9,

. We control the
spatial coherence
of the illumination
through use of
the DMD.
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Zimuthal Hanbury Brown and Twiss Interference

Measurement of the azimuthal HBT effect
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OAM correlations: Experimental results
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Experimental Setup
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nbury Brown and Twiss effect with Twisted Light
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ond-Order Correlations of Pseudothermal light
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e Note that (unlike SPDC) OAM
correlations sit on top of a background.

e Note also that this expression is non-
separable.
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ond-Order Correlations of Pseudothermal light

Correlations in Angular Position and OAM
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OSSIBLE APPLICATIONS

e, T3y Quantum Correlations in Optical
p y PUBLISHED ONLINE: 13 FEBRUARY 2011 | DOI:10.1038/NPHYS1907 Ang Ie_o rb .na l An g u Ia r
Momentum Variables

Jonathan Leach," Barry Jack,” Jacqui Romero,” Anand K. Jha,’ Alison M. Yao,’
Sonja Franke-Amold," David G. Ireland,” Robert W. Boyd,”
Stephen M. Barnett,” Miles ). Padgett™

Twisting of light around rotating black holes

Fabrizio Tamburini', Bo Thidé?*, Gabriel Molina-Terriza® and Gabriele Anzolin*

6 AUGUST 2010 VOL 329 SCIENCE www.stiencernag.org

week ending

PRL 110, 043601 (2013) PHYSICAL REVIEW LETTERS 25 JANUARY 2013

Object Identification Using Correlated Orbital Angular Momentum States

Néstor Uribe-Patanoyo,"* Andrew Fraine,I David S. Simon,l'2 Olga Minaeva,3 and Alexander V. Sergienko' 4

'Department of Electrical and Computer Engineering, Boston University, 8 Saint Marys Street, Boston, Massachusetts 02215, USA
Department of Physics and Astronomy, Stonehill College, 320 Washington Street, Easton, Massachusetts 02357, USA

SIM (¢,)

week ending

w ' PRL 106, 100407 (2011) PHYSICAL REVIEW LETTERS 11 MARCH 2011
> .

Entangled Optical Vortex Links

1. Romero, ™ . Lcach.‘rB. Jack," M.R. Dennis,* S. Frankc-Amo](rl.l S.M. Barnett,” and M. J. Padgett'

CoinC. APDs



Digital spiral object identification using random light

Zhe Yang'?, Omar S Magafa-Loaiza?, Mohammad Mirhosseini?, Yiyu Zhouz,
Boshen Gao?, Lu Gao?3, Seyed Mohammad Hashemi Rafsanjani?,
Guilu Long'4 and Robert W Boyd?°

[1] State Key Laboratory of Low-dimensional Quantum Physics and Department of
Physics, Tsinghua University, Beijing 100084, China;

[2] The Institute of Optics, University of Q3 Rochester, Rochester, New York 14627, USA;

[3] School of Science, China University of Geosciences, Beijing 100083, China;

[4] Tsinghua National Laboratory for Information Science and Technology, Beijing
100084, China

[5] Department of Physics, University of Ottawa, Ottawa, Ontario, Canada



Digital spiral object identification using random light

Experimental Setup
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Digital spiral object identification using random light

Some examples
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Angular four slits OAM hologram
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Digital spiral object identification using random light

Symmetry of object shows up in OAM correlations
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» Could this method be applied to more complicated objects?



An Application
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