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Introduction​  

Slotted waveguide antennas are antennas manufactured by cutting slots on the surface 

of the waveguide. In this report, we will focus solely on longitudinal slots on the broad 

wall of the waveguide. When the waveguide is operating in TE10 mode, the individual 

radiation of each slot can be controlled by adjusting its offset from the center of the 

broadwall. This principle allows for flexibility in each slot’s radiation, resulting in a 

flexible, non-uniform array-like antenna. Therefore, using slotted waveguide antennas, 

one can achieve low SLL levels.  

 

For this project, our objective was to design an antenna with an SLL of less than 30dB, 

featuring 8 slots, at X-band (10 GHz was chosen). 

 

Design Principles 

Firstly, we need to decide on the excitations of each slot. To determine this, we need to 

compare different distributions and their performances in terms of directivity and SLL. 

In Table 1, we can observe various distributions and their corresponding properties. 

 

Distribution Mainlobe Width SLL as  𝑁 → ∞

Rectangular 7 -13.4 

Taylor 9 -30.34 

Chebyshev (-100) 15 -100 

Blackman 13 -58.23 

Hamming 11 -44.75 

Kaiser(4) 9 -30.11 

Taylor(4,-35) 9 -35.22 

 

The Taylor distribution satisfies the SLL requirement while also featuring a small 

mainlobe width. Therefore, we will implement a Taylor distribution. Taylor distributions 

can be modified with two parameters, which determine SLL and the taper of the 

sidelobes. For N = 8, we may not reach the limit; hence, we will use a Taylor distribution 

with SLL << -30. Then we need to calculate the offset of each slot from the middle of the 

broadwall to get the desired excitations for each slot. To do so, we will use the following 

formulas from Top[1]: 
 

 

 

We can infer that the excitation of each slot is proportional to . Calculating the sin(π𝑥/𝑎)
offsets as a normalised ratio is sufficient, as the absolute values will be calculated later. 

 

 

 



 

 

Figure 1: Non-Uniform Offset Slots on the Waveguide  

 

Finally, taking the standardized values for slot lengths and widths, the distance between 

slots, and the waveguide ports from Top[1], and using a WR-90 waveguide with 

dimensions mm mm, we can implement the antenna in CST. 𝑎 = 22. 86 ,  𝑏 = 10. 16
 

Design of the Antenna in CST 

We haven’t calculated the impedance at all in this discussion. We will tune the values 

using CST’s optimiser. The pattern and related values are related to the ratio of the 

excitations of the slots, not their absolute values. The impedance is therefore related to 

the absolute values. We can optimize the excitations while keeping the ratio fixed to 

match the antenna at 10 GHz. This process gives us the offsets. 

 

Results of the Antenna 

 

Figure 2: xy Plane Pattern 

 

Figure 3: 3-D Pattern 



 

 

Figure 4: S11 Results (Blue is Final) 

 

Antenna Dimensions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: CST Parameters 
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