
28TH INTERNATIONAL SYMPOSIUM ON SPACE TERAHERTZ TECHNOLOGY, COLOGNE, GERMANY, 13-15 MARCH 2017 
 

Performance and surface wave reduction in large 
monolithic kinetic inductance detector arrays 

Andrey M. Baryshev*,1,2, Stephen J. C. Yates1, Ozan Yurduseven4, Juan Bueno1, Akira Endo4,5, 
Lorenza Ferrari1, Willem Jellema1, Nuria Llombart4, Vignesh Murugesan3, Kristina K. Davis6, 

 David J. Thoen4, Stefan Heyminck7, Rolf Guesten7, Jochem J. A. Baselmans3,4 
 

1 Netherlands Institute for Space Research (SRON), 9747 AD, Groningen, The Netherlands 
2 Kapteyn Astronomical Institute, University of Groningen, 9700 AV, Groningen, The Netherlands 

3 Netherlands Institute for Space Research (SRON), 3584 CA, Utrecht, The Netherlands 
4 Terahertz Sensing Group, Faculty of Electrical Engineering, Mathematics and Computer Science, Delft 

University of Technology,2628 CD Delft, The Netherlands 
5 Kavli Institute of NanoScience, Faculty of Applied Sciences, Delft University of Technology, 2628 CJ, 

Delft, The Netherlands 
6 Arizona State University, 781 Terrace Rd., Tempe, AZ, U.S.A 

7 Max Planck Institute for Radioastronomy, D-53010, Bonn, Germany 
 

*Contact: andrey@astro.rug.nl 
 

Abstract— Microwave kinetic inductance detector (MKID) technology is quickly becoming the main 
choice for very large focal plane arrays for radioastronomy due to combination of high quantum efficiency, low 
noise and large multiplexing rations (>1000) due to inherent frequency domain readout. We are developing 
MKID arrays for APEX MKID instrument, a dual frequency camera with total pixel count of 25000 and 1 f λ 
sampled field view of 16 x 16 arcmin. 

The low frequency band of AMKID covers 350 GHz atmospheric window  It consists of four monolithic 
detector chip tiled in the instrument cold focal plane. Each chip consists of monolithic silicon lens array, glued to 
a silicon substrate containing 880 MKIDs which are coupled to printed double slot type planar antenna. This 
design demonstrated high optical efficiency and low noise performance but it contains naturally a parasitic cross 
talk path, where radiation can travel from one array pixel to another through silicon substrate and monolithic lens 
array. The latter gives rise to a surface wave and produces spurious response at spatial position where detector is 
not present. For monolithic detector arrays, this effect has been found to be significant to affect the astronomical 
observations. 

In this contribution we report the MKID array design, analyze the origins and effect of surface wave. We 
will present laboratory measurements and analysis clearly demonstrating existing effect. We were able to reduce 
the surface wave significantly by implementing carefully designed absorption mesh layer in the detector 
structure. We will report on mesh design and laboratory measurements. Finally, we will present laboratory 
sensitivities and yields of latest generation MKID chips. 


