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1. Structured light and atoms 
Å 3D visualisation of structured light 

Å Trapping in the dark 

2. Structured EIT 
Å Experiments: first data 

Å Theory: closing the loop 
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Why structured light?  

ÁEfficient data encoding - much more than 2 degrees of 
freedom 
ÅQuantum images 

 

 

 

 

ÅOAM modes ɀ added convenience and interest 

 

 

 

 

    

Pixel basis 
system 

LG basis 
system 



Orbital angular momentum  

ÁLight with twisted phase fronts: 

ÁGeneration with spatial light modulators: liquid crystal 
devices that control the local phase delay pixel by pixel 

)exp(),( jj imrE ´

1st order 



3D visualisation of structured light 

 



3D reconstruction from fluorescence 

ÅLaser below saturation  f luorescence proportional to light intensity.  

 

 

ÅRecord pattern from the side, rotating the camera around the light 
structure.  Or rotate beam. 

ÅFull 3 D tomographic reconstruction. 
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3D reconstruction 

ÅNon-invasive  

ÅHigh resolution in 3D (camera limited, i.e. 200 x 200 x 720 points) 

ÅFast  

ÅCan be completely automated 

ÅPossible to display using 3D technology 
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N.Radwell et al, Optics Express 21, 22215 (2013)  



Structured light in atom optics  

Á Trapping and guiding in designed intensity profiles 

ÅVan Enk (1994), Franke-Arnold (2007), Andrews 
(2011), Ruseckas (2011), Volke-Sepúlveda (2011) 

ÅPruvost (2014), Franke -Arnold  ɉάΪΫέɊȟ ȣ 

 

Á Quantised motion of BECs 

ÅDalibard (2000), Phillips  ɉάΪΪαȟ άΪΫΪɊ ȟ ȣ 

 

Á Changing the selection rules 

Å Tabosa (2003, 2009), Kozuma  (2006, 2009, 2011) 

ÅAllen, Babiker (1996),  Afanasev ɉάΪΫήɊȟ ȣ 

 

Á Imprinting structured phase and amplitude onto 
atoms 

ÅDavidson (2007), Lett (2008), Giacobino ɉάΪΫήɊȟ ȣ 

ÅStructured EIT 
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Trapping in the dark 

ÁWe have developed a holographically 
shaped dark SPOT atom trap. 

 
 

Á The dark SPOT geometry  allows to shelter the 
atoms in the core of the trap from re-radiation 
forces, allowing atoms to accumulate at higher 
densities. 
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