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Table 2. Gain comparison with other works.

Reference
A nt enna Size

in mm

W ave lengt h

I n mm

Gain

I n dB

H PB W

E-Plane

H PB W

H -Plane

[13] 65.5 × 40.0 20.5 16.4 18.2◦ 26.4◦

[17] 146 × 18 12.5 13.87 10.88◦ 145◦

[18] 20× 14 4.87 15.6 13◦ 15◦

[15] 60× 24 17.65 10.34 - -

T his work 30 × 30 12.0 15.1 20.1◦ 22.4◦

gain at 25.1GHz is about 15dB over the ent ire band. A reasonable agreement between measurement
and simulat ion results is observed. The difference between the two around 24GHz can be due to the
transit ion coaxial-to-waveguide (this transit ion at the lower frequency band probably affects the gain
characterist ic). In Table 2, a comparison of the obtained gain with other works is given.

The radiat ion pat tern of the proposed antenna is measured in an anechoic chamber. The simulated
and measured radiat ion patterns along X Z -plane and YZ -plane of the proposed antenna are shown in
Fig. 6 and Fig. 7, respect ively. The measured half-power beam-widths (HPBW) along the X Z - and
YZ -planes are 27.8◦ and 20.1◦ , respect ively, at 25.5GHz while the simulated values are 22.8◦ and 22.4◦ ,
respect ively. The measured SLL peak in the X Z -plane is − 11dB at θ = 30◦ , and the simulated one is
− 12.8dB (normalized values). In the YZ -plane, the measured SLL peak is− 12.5dB at θ = 30◦ , and the
simulated value is − 17.5dB (normalized values). The dif ference between the measured and simulated
SLL peaks isdue to differencebetween the simulated and manufactured slots. Due to mechanical reason,
the manufactured slot has a round shape. The lit t le difference between the simulated and measured
radiat ion pat terns at the side-lobe level is due to this manufacturing difference.

4. CON CLU SI ON S

In this let ter, a high-gain slot antenna on a grooved st ructure with an FSS layer is proposed for non-
contact measurement systems at the K-band frequency. The presented antenna has small size and
enhanced radiat ion performances. A prototype is manufactured with the purpose of experimental
verificat ion of the reflect ion and radiat ion characterist ics. The measured and simulated results are in
good agreement. A peak of gain about 17dB can be obtained (opt imal simulated value) and more than
15dB in measurement. The size of the proposed antenna and radiat ion performances make this antenna
very suitable for embedded systems for non-contact measurement and short range radar systems in the
K-band frequency.
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of reaching the maximum gain possible over the entire 24-26 

GHz frequency range. In Table I, are given the optimal value 

in cm of each parameter of antenna. 

TABLE I: VALUE OF THE OPTIMIZED PARAMETERS 

Parameter hfss hflange lfss dS d1 d2 

Value 0.59 0.30 0.475 0.20 0.10 0.20 

Parameter d3 d4 h1 h2 h3 h4 

Value 0.15 0.1275 0.18 0.159 0.075 0.12 

III. RESULTS 

The corrugated flange was manufactured using a 

computer numerical control (CNC) milling process. While 

the FSS layer was fabricated separately and placed above the 

antenna using a foam layer. The antenna is fed by means of a 

coaxial to waveguide transition for simplicity and in order to 

minimize feeding errors. The manufactured prototypes are 

tested experimentally in order to verify the desired 

performances. In the Fig. 2 a photograph of the realized 

antennas are shown. In Fig. 3 the reflection coefficient of the 

antenna with multi-grooves was measured and compared 

with simulated results. As it can be observed, multi-grooves 

provide enhancing the bandwidth also. The coefficient of 

reflection is less then -10dB over the entire frequency range 

of 24-26GHz. 

The main objective of this work is to design a high gain 

antenna. With three grooves on each side of the slot, we can 

obtain more than 15dB of gain over the entire frequency 

band and reaching about 17.5 dB of gain around the 

frequency 24.5 GHz as a peak value of gain. Fig. 4 illustrates 

the evolution of the measured gain with frequency. 

For the moment, measurements of radiation pattern are 

not made. So, we present in this paper just simulated 

radiation pattern and later they will be presented and 

compared with simulated results. In Fig. 5, the simulated 3D 

radiation pattern is presented at some points of frequency. 

The radiation pattern is directive with a half-power beam-

width along the xz-plane of about 26.5° at 24.5 GHz and 

 
Fig. 1: Configuration of the proposed antenna. (a) global view and 

(b) side view of the antenna. 

 
Fig. 2: Photograph of the prototype of the proposed antenna. (a) 

grooved metal structure and FSS layer (b) antenna mounted. 

 
Fig. 3: Measured reflection coefficient of the proposed antenna 

compared with simulated results. 

 
Fig. 4: Measured gain of the proposed antenna. 
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Gain max : 13.5 dBi  



- Nous avons proposer une antenne  

  combinaison de surface corruguée et de FSS 

 

- Structure Compacte 

 

- Facile à fabriquer 

 

- Gain important 

 

- Facile à integrater dans des systèmes 

 

- Faible coût 

 

- Application à des capteur de type RADAR 

Conclusion 


