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Request (max. 2,5 pages without signature part)

Topic Large reflector antennas used for radio astronomy suffer from surface deformations due to
gravity, wind and thermal loads. These deformations distort the optimum parabolic shape
for the reflector and produce a reduction of aperture efficiency, which can be very critical at
millimeter wavelengths.

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

Yebes Observatory has a long-time expertise in microwave holography, as staff 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 profited by the Max-Planck-Institut flir Radioastronomie in order to
measure the surface accuracy of the 100-m radio telescope in Effelsberg. 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 It is proposed to perform holography measurements of the 100-m radio telescope surface
work | fo evaluate its current surface accuracy.

This work will be done with the help of the Ku-band holography receiver available at
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Effelsberg and the holography backend (70MHz downconverter and FFT analyzer)
available at Yebes Observatory. This backend will be shipped to Effelsberg in due time.

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

After system set-up, far-field 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 different elevation angles, these maps could provide
information on the surface dependence on elevation.

This activity will provide an exchange of hardware and software knowledge between two

discipﬁ;r:g;,s 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 efficiency of the telescope and hence
reducing the valuable integration time required for radio astronomy observations and
providing better quality observations.

Curriculum | JOs€ A. Lopez-Pérez is the technical coordinator of the Yebes Observatory receiver's

Vitae | group. He got his degree in Telecommunication Engineering in 1996 and his PhD degree in

engineering in 2012 in the field of microwave holography for large reflector 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. Lopez-Pérez, P. de Vicente, J. A. Ldpez-Ferndndez, 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. Lépez-Pérez and J.A. Ldpez-Fernandez: “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. Lopez-Pérez, P. Garcia: “A
Superconducting Spiral Bandpass Filter designed by a Pseudo-Fourier Technique”,
February 2018, IET Microwaves Antennas & Propagation.
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José Antonio LOPEZ-PEREZ

PERSONAL DATA

ADDRESS: ¢/ Ingeniero Marino, 39, 2C, E-19001 Guadalajara, Spain
PHONE: +34 658 75 44 59
EMAIL: ja.lopezperez@oan.es

WORK EXPERIENCE

Current | Head of Receiver Group at YEBES OBSERVATORY, Spain
JULY 2017 | Engineering Supervision and Coordination

Engineering and administrative direction of the receiver group. Coordination and super-
vision of the receivers design and construction, installation, commissioning, maintenance
and monitoring. Responsible for receiver improvements and new receiver projects. Re-
sponsible for RFI management activities. Stablishment of national and international
collaborations.

June 2017 | Deputy Head of Receiver Group at YEBES OBSERVATORY
JuLY 2002 | Radioastronomy Receiver Engineering

Design, development, integration, tests, installation and commissioning of radioastron-
omy receivers. Knowledge of radioastronomy techniques, microwave holography for
large reflector surface diagnosis, receiver calibration, microwave circuit design and tests,
RFI detection and hardware procurement. Administrative tasks and human resources or-
ganization.

JUNE 2002 | Engineer at YEBES OBSERVATORY
MAY 1998 | Receiver Design and Supervision of Radiotelescope construction

Design of receivers for the 40 meter radiotelescope and supervision of contracts related
with 40 meter radiotelescope construction.

APRIL 1998 | Scholarship at INSTITUTE DE RADIOASTRONOMIE MILLIMETRIQUE (France)
JUNE 1997 | Junior engineer at IRAM, Grenoble (France)

Design of electronic circuits for IRAM Plateau de Bure Interferometer digital correlator
and numerical methods for surface diagnosis of large reflector antennas using microwave
holography

EDUCATION

Jury 2012 Ph. D. degree in TELECOMMUNICATION ENGINEERING
Universidad Politécnica de Madrid, Spain
Thesis: “Radio-holografia de microondas para la optimizacién de la superficie
de grandes antenas reflectoras”
Advisor: Prof. Belén GALOCHA (GR/SSR/ETSIT/UPM)

APRIL 2007 Advanced Studies Diploma

Universidad Politécnica de Madrid, Spain

MAY 1996  Degree in Telecommunication Engineering
Universidad Politécnica de Madrid, Spain

LANGUAGES

SPANISH:  Mothertongue
ENGLISH:  Fluent
FRENCH: Fluent
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Invitation to visit the Effelsberg Observatory

Dear Dr. Lopez-Peres!

This is to confirm that we endorse your application for the RadioNet support of a Short Term
Mission (STM) project and invite you to come to the Effelsberg observatory within this STM.

The goal of your visit (i.e., the preparation, execution and analysis of a holographic survey of
the surface of the 100-m telescope with methods successfully applied at the Yebes antenna)
is of high interest for us and we are certain that your visit will be of great benefit.

With kind regards,

Max-Planck-Strale 28 Fon +43 (0} 2257 /301-0 Deutsche Bank AG, Bonn
D-53902 Bad Munstereifel-Effelsberg Fax +49 (0) 2257 / 301-105 BLZ 380 700 59, Kto.-Nr. 0402 131 MAX PLANCK CESELLSCHAFT




