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Abstract 

The analysis of electromagnetic performances of active electronically scanned array 

antennas (AESA) with distorted plane errors is important to the engineering development 

of high-performance antennas. An coupled influencing model is developed, which de-

scribes the effect on the performances of the errors caused by the bent and bowl shape 

distortion in the plane element positions. The application of the model to a plane array 

antenna demonstrates the degradation of the sidelobe level and gain of the antenna with 

different distortion grades. The satisfactory analysis results provide a theoretical guidance 

for the engineer to determine the structural tolerance. 
 

Keywords: AESA, radiating element, coupled analysis 

1.   INTRODUCTION 

The active electronically scanned array (AESA) tech-

nology can satisfy the requirement for high perfor-

mance and high survival ability, and is also a way to 

decrease the cost of radar, whose electromagnetic per-

formances and process period have a direct influence on 

the performance and cost of radar [1-2]. The inaccurate 

installation of the radiation elements and the height 

difference of the elements can both trigger the element 

position errors of AESA. Ref [3] studied the effect of 

random error on AESA antenna based on the probabil-

ity statistical method. Ref [4] investigated the distortion 

error and electromagnetic performance, but only 

adopted the flatness of array plane as the evaluation 

standard. Ref [5] discussed the effect of array element 

failure, and cross and longitudinal feed deviation etc on 

the far-field radiation distribution, but did not consider 

the structural error factor. To obtain the relation between 

the plane distortion and electrical index to provide the 

significant  guidance for  the engineer,  an  influencing 

model is developed based on the error analysis of all the 

element positions in bend shape and bowl shape distor-

tion of the plane array. 

2.   ANALYSIS OF DISTORTED AESA 

The thermal distribution is not uniform on the plane  

with center area absorbing more heat than the verge  

because the irradiation power on array plane is 

weighted. Therefore, the unequal structural thermal 

distortion happens in plane of AESA. To accurately 

analyze the thermal distortion of rectangle plane APA, 

all the sub-array plane can be divided into the sub-

plates of minor size. According to the engineering 

practice, the general thermal distortion of array plane 

has two basic forms: the bent shape and bowl shape. 

In the bent shape distortion, the plane is curled up at 

both ends, resembling a bent slab. While in the bowl 

shape distortion, the middle part of plane moves up-

wards with the four sides remaining unchanged, form-

ing an inverted rectangular bowl. 

3.   EM PERFORMANCE OF DISTORTED AESA 

 
Fig. 1.    The configuration of rectangle plane AESA. 
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4.   SIMULATION RESULTS AND DISCUSSION 

The model is applied to analyze the change in electro-

magnetic performances with a planar AESA as an ex-

ample. Table 1 gives the configuration parameters of 

the antenna. It is assumed that the excited current in the 

antenna aperture is uniformly distributed. 

Table 1.   Geometry parameters of AESA. 

 

Length 
 

width 
 

d 
x
 

 

d 
y
 

 

M 
 

N 

29.5λ 14.5λ 
λ  2

 
λ  2

 

 

60 
 

30 

 

 
 

 
 

 

 



EM Analysis of  Planar Electronically Scanned Array Antennas with Radiating Element Errors 

 International Conference on Antenna Theory and Techniques, 6-9 October, 2009, Lviv, Ukraine 159 

 

 

5.  CONCLUSIONS  

The error of radiation element positions of array plane 

play a direct influence on the performances of AESA. 

Therefore, the analysis of electromagnetic perfor-

mances of rectangle planar AESA with distorted plane 

errors is important to the engineering development of 

high-performance antennas. The application of the in-

fluencing model to a plane array antenna demonstrates 

the degradation of the sidelobe level and gain of the 

antenna with different distortion forms and grades. The 

requirement of different distortion on the structural 

error is established. The satisfactory analysis results 

provide a theoretical guidance for the engineer to de-

termine the structural tolerance. 
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