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History of Interferometry 

- The first radioastronomical observation, using an interferometer, 

was made in the 1940s (McCready et al. 1947), to study the 

solar activity with a single antenna in Australia. 

 

- In the 1980s the aperture synthesis interferometric imaging 

technique was extended to visible light and infrared astronomy 

by the Cavendish Astrophysics Group, providing the first very 

high resolution images of nearby stars. 

 



What is interferometry? 



Why study interferometry? 

The angular resolution of a diffraction-

limited telescope is θ=λ/D radians, so 

impossibly large diameters are needed 

to achieve sub-arcsecond resolution at 

radio wavelengths. 

 

Interferometers comprising N≥2 

moderately small dishes can solve it! 



Fourier Synthesis 

The main goal is to recover a function from a partial and 

approximate knowledge of its Fourier transform. 
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Fourier Synthesis 



Calculus of Variations 



Calculus of Variations 

The optimization of the functional 

 min{�}  ��� �; 0 = � � �; 0 + � �� �  

 

where � � �; 0 =  �{�} � − 0 � 2��∈�  

� �� =  � � 2��Ω  

 



The Similarity term 

� � �; 0 =  �{�} � − 0 � 2��∈�  



Regularization Term 

 � �� =  � � 2��Ω  

 � �� =  |� � |��∈Ω  

 � �� = −  � � ln � ���∈Ω  

 



The Split algorithm 

Since the solution of the original 

optimization problem is 

computionally expensive, an 

equivalent problem is studied. 

 

The minimization is divided into 

two subproblems in orden to avoid 

chain-rule calculations. 



Some Numerical Results 

• Original Images 



Some Numerical Results 

• Changing the α value  



Some Numerical Results 

• Changing the Regularization Term in Image Space 



Some Numerical Results 

• Changing the Regularization Term in Fourier Space 



Path Forward 

• Study the effects of the 

regularization term on Fourier 

space (Paley-Wiener theorem).  

 

• Truncated version of the Fourier 

transform (Marechal 2009).  



Conclusions  

• Changing the regularization term allows the algorithm to adapt to 

different images depending on the observerd object. 

 

• The regularization weight has to be selected carefully. 
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