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Abstract: The resultant field calculation model considering the direction of polarization for high
power microwave sparse array is built. The relationship of the resultant field value with the direction of
polarization and the element initial phase about one dimensional array is analyzed. If the polarization
direction of sparse array is parallel, the field distribution of two-element arrays is primarily presented as
alternately dark and bright stripes, and that of three-element array is primarily presented as mesh
structure. The polarization direction and initial phase of elements arrays greatly affect the superimposing
efficiency of the resultant field. The polarization direction decides the amplitude of the resultant field;
while initial phase of elements regulates the superimposing efficiency furthermore. The smaller of
difference between the angles, the bigger of superimposing efficiency will be. For more than three-element
array with complexly combined mode of polarization direction, the superimposing efficiency of the
resultant field can be simulated by the positions of array and target. The normalized amplitude value of the
resultant field is between 2.22-2.43, which shows a difference when compared with idealized max value.
The field computational accuracy has been improved with this model. It is an efficient way to increase the
power density about the target from High Power Microwave(HPM) antenna arrays.
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Fig.2 Intersection angle of direction of
polarization of two-element array
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Fig.3 Maximum of combined field on different polarization directions for two-element array
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Fig.4 Three-element area array

0,, = arcsin (5) Pl 4 =JCiiF
Je, =+, -9+ "
B TE 5 A B I A g, 9 FE TR N -
arctan u, x,=x>0,y,-y>0
X, —X
2m+arctan 21— x,—x>0,y,—y<0
X, —X
0,0 = " (6)
7+ arctan 22 y’ x,—x<0,y,-y>0
X, —X
n+arctanu, x,-x<0,y,-y>0 Y
X, —X
VE 91 45 M7 7 1 35 7 A o 35 1 B (9 i 5
E, =acos(wt—K -1+ f) @)
E, =bcos(wt—k, -1, + 3,) ®)
E, =ccos(wt—k, -3+ ;) 9

s ¢ IR ; ks MBS, B, A By I FEICHIHAL
WS AE 28 A M A i b5 i 50 ) e 18 5000

Fig.5 Intersection angle of polarization direction
for three-element area array
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Fig.6 Maximum of combined field on different polarization directions for three-element area array
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