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1st bi-lateral PhD thesis: Andre Young 



Development of analytical and physics-based functions for efficient modeling of the antenna beams

Initial studies in this field:
- R. Maaskant, M. V. Ivashina, S. J. Wijnholds, and K. F. Warnick, “Efficient Prediction of Array Element Patterns Using Physics-Based   

Expansions and a Single Far-Field Measurement,” IEEE Trans. Antennas Propag., vol. 60, no. 8, pp. 3614–3621, Aug. 2012.
- E. de Lera Acedo, N. R.-G. D. Gonzalez-Ovejero, C. Raucy, and C. Craeye, “Low-Order Beam Models for Aperture Arrays,” in AACal,

Amsterdam (The Netherlands), Jul. 2012.

1st bi-lateral PhD thesis: Andre Young 

ICEAA2012



Out goal is to perform experimental verification tests of the proposed beam models 
through the use of the data from Swedish LOFAR stations (Ref. Tobia Carozzi, OSO)

Next visit of Andre to Chalmers/OSO is in April 2014

Next steps: PostDoc visit of Andre Young 

Swedish LOFAR stations at Onsala



With contributions of Andre Young (cross-validation with FEKO for small arrays)

Expected PhD thesis at Chalmers, Oleg Iupikov

This paper will appear in the IEEE Trans. On 
Antennas and Propagation, 2014

Measurement data for APERTIF - provided by Wim van Cappellen, ASTRON – many thanks for this!

Cross-validation with FEKO for the
array of 121 dipole antenna
elements



Expected 2nd bi-lateral PhD thesis 

Three 2-3 months visit to Chalmers during 2013-2014

See the next talk by David!

Area of research: imulti-port signal/noise analysis of differentially fed 

active antennas



Expected 2nd bi-lateral PhD thesis 

This paper has been resubmitted to the IEEE Trans. On 
Antennas and Propagation after major revisions, 2014

M. Ivashina, R. Maaskant, and B. Woestenburg, “Equivalent system

representation to model the beam sensitivity of receiving antenna arrays,”

IEEE Antennas Wireless Propag. Lett., vol. 7, pp. 733–737, October 2008.



Expected 3d bi-lateral PhD thesis 

Area of research: integration of ultra wideband antennas and electronics

Two 2-3 months visit to Chalmers during 2013-2014

With contributions of Carlo Bencivenni, Chalmers 



MIDPREP Chalmers-Stellenbosch team

Summer 2013, Sweden



Outline: 

• Overview of the Swedish – South African (SE-SA) 
Collaboration under the MIDPREP umbrella (10 min)

• Improved design of the Quadruple-Ridged Flared Horn 
(QRFH) feed for the SKA reflector antennas (10 min)



Wideband Single-Pixel Feed Candidates for 
the SKA reflector antenna systems



QRFH: Pros and Cons for the SKA

• Good impedance match to a single-ended 50-100 Ohm
LNA (per polarization).

• Almost constant beamwidth in E- and D-planes.

• Possibility to control the beamwidth to optimally
illuminate reflectors with sub. angles from 40 to 120.

• Beamwidth variation in H-plane is a factor 3.5 over the
6:1 frequency band.

• Relative cross-polarisation level can be as high as -7.2dB.

Pros:

Cons: 



On-going work towards the improved QRFH

Accepted to EuCAP2014

Our simulations have demonstrated:

• Improved overall shape of the radiation patterns and their frequency
behaviour;

• Improved co-pol pattern symmetry in the elevation planes;

• Reduced cross-polarisation levels in comparison with the coaxial feed.

• 10% reduced length of the horn



Accepted to EuCAP2014
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Note: this design has not been 
optimized for the SKA dish yet



Modal content analysis
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