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Topic Large re>ector antennas used for radio astronomy su)er from surface deformations due to 
gravity, wind and thermal loads. These deformations distort the optimum parabolic shape 
for the re>ector and produce a reduction of aperture e@ciency, which can be very critical at 
millimeter wavelengths. 

Microwave holography is a radio technique to measure the re>ector surface accuracy 
through far-Beld sampling of the antenna beam with the help of a radio-source in the sky 
and mathematical Beld transformations. A good radio-source is a geostationary satellite, 
whose beacons are very powerful, providing high SNR, and their position is almost Bxed in 
the sky. 

Yebes Observatory has a long-time expertise in microwave holography, as sta) of this 
institution contributed to the improvement of the IRAM 30-m surface accuracy, in the 
surface evaluation of the ALMA antenna prototypes in Socorro (NM, USA), in the 
optimization of the Yebes 40-m dish and in the holography measurements of the 32-m 
Medicina radio telescope in preparation for the Sardinia Radio Telescope. 

This expertise can be proBted by the Max-Planck-Institut für Radioastronomie in order to 
measure the surface accuracy of the 100-m radio telescope in E)elsberg. Therefore, it is 
proposed to perform holography measurements of the 100-m radio telescope through a 
collaboration between Max-Planck institute and Yebes Observatory. 

These measurements will allow the determination of the actual surface status of this 
telescope and will help to decide on a procedure to improve its surface accuracy. 

The results can be promoted as a RadioNet activity through publication of a paper. 

Proposed
work

It is proposed to perform holography measurements of the 100-m radio telescope surface 
to evaluate its current surface accuracy. 

This work will be done with the help of the Ku-band holography receiver available at 

RadioNet has received funding from the EU’s Horizon 2020 research and innovation programme under grant agreement No 730562

mailto:rkeller@mpifr-bonn.mpg.de


www.radionet-org.eu

E)elsberg and the holography backend (70MHz downconverter and FFT analyzer) 
available at Yebes Observatory. This backend will be shipped to E)elsberg in due time. 

In addition, some software will have to be developed/adapted in order to write the data Bles.
It will merge antenna positions and analyzer data to generate a suitable FITS Ble that will 
be read by the Yebes holography data reduction and analysis software. 

After system set-up, far-Beld maps of the telescope beam will be acquired and analyzed to 
derive the actual surface status of the radio telescope. 

If satellites were available at di)erent elevation angles, these maps could provide 
information on the surface dependence on elevation. 

Cross-
disciplinary  

This activity will provide an exchange of hardware and software knowledge between two 
RadioNet institutions in a very special technique like microwave holography. 

Nowadays, it is the most accurate and fast technique for the surface characterization of 
large dishes (> 15 meters in diameter). 

Impact The results of this activity can be used to select the procedure to improve the surface 
accuracy of the largest steerable radio telescope in Europe. 

Its surface improvement will provide higher aperture e@ciency of the telescope and hence 
reducing the valuable integration time required for radio astronomy observations and 
providing better quality observations.

Curriculum
Vitae

José A. López-Pérez is the technical coordinator of the Yebes Observatory receiver’s 
group. He got his degree in Telecommunication Engineering in 1996 and his PhD degree in
engineering in 2012 in the Beld of microwave holography for large re>ector antennas. 

He is responsible for the microwave holography activities and the radio astronomy and 
geodesy receiver developments in Yebes Observatory, together with RFI detection and 
mitigation. 

José A. López-Pérez, P. de Vicente, J. A. López-Fernández, A. Barcia, and B. Galocha. 
“Surface accuracy improvement of the Yebes 40 meter radiotelescope using microwave 
holography”. IEEE Transactions on Antennas and Propagation, 62(5): 2624–2633, 2014. 

J. A. López-Pérez and J.A. López-Fernández: “Microwave and millimeter-wave 
technological developments at Yebes Observatory”, in 32th URSI GASS Meeting 
Proceedings, Montreal, 2017. 

F. Huang, P. Bolli, L. Cresci, S. Mariotti, D. Panella, J. A. López-Pérez, P. García: “A 
Superconducting Spiral Bandpass Filter designed by a Pseudo-Fourier Technique”, 
February 2018, IET Microwaves Antennas & Propagation. 
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