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Abstract :   

 
This chapter introduces new aperture element designs and a new range of antenna configurations for L-band and X-band synthetic 
aperture radars. -Slots for dual polarity. An "inverted T" arrangement is used to reduce the height of the L-band bore. A pair of 
differential probes are used to feed each cross-slot, which ensures great isolation and optimal conditioned excitation. Although 
aperture activation is also an option, the X-band aperture is provided from the center for evaluation by sub-array Cox probe. To 
enable initial measurements, a model matrix with 4 3 L-band elements divided into X-band sub-arrays is constructed. The design 
of this element can be easily modified for frequency ratios other than L and X-bands. Suitable for large matrices. The use of all-
metal surfaces provides an advantage to the aperture design based on SAR correction matrices. 
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1.Introduction 
 
Simultaneous data at different frequencies with different polarities enhances satellite synthetic aperture radar. For example, high 
frequency tree leaves can be seen, while low frequency piercing land data can be obtained. More sophisticated antennas are needed 
to provide these capabilities, but they often require larger and heavier structures than single-frequency systems. To reduce the high 
costs associated with payload weight and size, spacecraft antennas must be of low mass and compact size. This trade-off balances 
power and budget by using antennas with multiple frequencies that share the same aperture and by dropping one of the poles at one 
of the frequency bands. 
   The actual standard for dual band DBDP is the "go to" design microstrip patch antenna. By superimposing high frequency 
patches on top of low frequency patches, aperture sharing is possible. Three classes of general configurations can be made: 

1) plain patches with holes [85-88]; 
2) common patches with interlocking dipoles / slots [9-10]; Yet 

Some other variants [1-3] were developed from the first two classes. 
A perforated L / C patch assembly is provided with a perforated L-band patch and 16 square C patches, forming a unit 

cell with a 4: 1 frequency ratio of [5]. Around the same time a perforated setup was proposed to form the DBDP L / X-band 
array. [8] Isolation and cross-polarization are compromised by bipolar feeding networks on a single layer of substrate and a 
perforated arrangement is acceptable only for a modest frequency ratio between operating frequencies. Due to the small patch 
area and small size of the aperture / dipole components, the second order, called the interlocking pattern, looks more attractive 
as it facilitates the installation and feeding of the higher frequency component. Stacking layers are required to improve the 
bandwidth of the dipoles trapped in the S / X band with corrections suggested by Q and others. [8], e.g. Another example is the 
[9] interlocking L / C band matrix of square patches and holes, in which the square patches in the top layer act as C-band 
elements and the holes in the bottom layer act as L-band elements. In these designs, the remaining radiation from the aperture 
must be removed by a reflector at a distance of one-quarter of the wavelength. As a result, the thickness of the structure 
increases. Some other matrix designs have also been proposed and most of them fall into one of the two groups mentioned 
above [1-3]. In addition, several feeding methods have been researched to improve cross-polarization or port isolation [4-7]. [8] 
DBDP reviews recent developments in the Common Aperture Matrix for SAR applications. 

    Slotted waveguide ranges have been used in previous SAR systems because they provide less feed and element losses compared 
to patch ranges, especially for higher frequency bands such as the X band. Since both the RF and the mechanical properties are 
predictable, the waveguide technology has been validated, and some development issues have been reported [99]. The ability to 
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share a single slot by saving weight and size makes patch design very attractive for DBDP. For example, the SIR-C / X SAR 
system has three bipolar ranges (L, C, and X bands), but they do not share a single gate, resulting in a much heavier structure (e.g., 
more than 3000 kg [100]]). Slot with simple aperture and several bands 
Items supplied from the traditional waveguide are flexible. But there is no such design in free literature. The slot element has the 
advantage of supporting a wide range of impedance bandwidth [5], but most corrective or dipole elements require parasitic 
structures to increase bandwidth to meet standard system requirements. 
2.Design Concept for SAR Array 
 

 The possibility of the cross-slit antenna producing a high level of polarity purity was identified in the previous section. 
The cross-slit design is used in this component to create a dual-band, dual-polarized SAR array. 

 
Dr. Peter Fox of Urtecast Corp. presents Table 1 with target specifications for the SAR Group (exclusive introduction). 

In the L band, it is bipolar, while in the X band it is monopolar. (SAR uses P, L, S, C, X, and K bands; the key criterion for 
frequency selection is radar target penetration.) 

 
With each row of components connected across a single transmitter and receiver (T-R) (across the board), this design 

only scans the height (the plane of the longest size of the board slot). T-R units are too expensive for a space-born antenna 
because they are too large and bulky. To assist in the selection of radiated components and configuration design for the general 
slot array, the parameters shown in Table I are performance objectives. 

 
Table 1 Desired Performance Parameters for SAR Antenna 

 
Parameters L-band X-band 

Frequency 1.25 GHz 9.6 GHz 

Bandwidth 8% 4% 

Polarization Horizontal/Vertical Vertical 

Cross-Polarization -20 dB -20 dB 

Scan Range 10o along elevation 10o along elevation 

Size of One Panel around 1 m  1.8 m 

Numbers of Panel Four panels 

Gain Maximum 

 The L-band cross-slit element was selected for the depolarized element [10], [1] due to its correcting properties. The aperture 
antenna should generally (if not always) have a reflecting plate or cavity (surface layer air or vacuum) on one side at a depth of 
0/4, making the device hemispherical. 

 

(a) (b) (c) 
Figure 1    shallow cavity design in an inverted-T shape with fundamental fields. (a) A 0/4-deep cavity with a slot. (b) A 

metal-walled cavity. (c) An inverted-T cavity with an equivalent 0/4 depth that resembles a thicker 
conductor than the typical thin metallic sheet. 
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3. Results :  The conductor thickness of the L-band slot is increased by the inverse T-cavity (compared to the standard thin 
sheet metal implementation), however, this added thickness allows for X-band components.There are many elemental 
alternatives from the X-band matrix. Only a polarity like the cavity-supported aperture matrix is required. As a result of the loss 
and fabrication of the low-slot waveguide matrix compatible with hole sharing with the L-band cavity architecture, the slotted 
waveguide matrix is used in this application. As usual, the longitudinal apertures are alternately emptied from the center line of 
the wide waveguide wall. 

 
 

                            Figure 2. Simulated broadside directivity and aperture efficiency of L-band (1.25 GHz) equi-excited cavity-backed slot array vs 
inter-element spacing for a fixed aperture size of 1.05m 1.82m. The various points on the graph correspond to various tessellation 
densities on the surface. The half-wavelength dipole point at the bottom of the graph represents the same configuration of matched 
wire dipoles in free space, but with a directivity that is 3 dB weaker (as expected). Included are effects from mutual coupling and 
finite ground-plane diffraction. Here, just one slot is being emulated (the cross-slot is omitted). Each elemental cell has a chamber 
of 120 mm by 120 mm by 30 mm, and a slit measuring 120 mm by 10 mm (however for the first two points, i.e., the left-most on 
the graph, the cavity, and slot sizes are smaller to fit them into the aperture). 
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                           Figure 3.  S-parameters of a single L-band crossing slot were measured and simulated. The key factor causing the 
difference between the simulation and measurement is inaccurate feed implementation in the early prototype. 
 

 
(a) 

 
 

(b) 
 

Figure 4.  radiation patterns of a single 1.25 GHz L-band crossing slot were measured and modelled. Horizontal 
polarization is (a). Vertical polarization is (b). The limited groundplane's diffraction is what causes the 
dip at broadside. This won't be present in an array or a bigger groundplane.. 
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(a) 

 
 

(b) 
 

Figure 5.  Total broadside gain and overall L-band crossing slot efficiency. 
Horizontal polarization is (a). Vertical polarization is (b). 

 
4.Conclusion: In this Paper, elements with dual-band single-slot slots are demonstrated. L-band cavity-supported cross-slot 
components provide better insulation and dual polarization. The X-band components consist of sub-arrays of the feed-centered 
waveguide slot array. The results of statistical studies are also taken into account by each other 
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Execute the model by attaching adjacent sections of the matrix. Physical tests are possible with a 3 × 4 L-band matrix prototype with 
interleaved X-band sub-arrays, ensuring its good design 
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