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An Inverse Source Approach
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Abstract

In this work, an innovative paradigm is presented to deal with the design of
reflectarray surface currents that satisfy both radiation and arbitrary geometry
constraints. To this aim, the synthesis problem at hand is formulated as an inverse
source one, then solved in an analytical way. Owing to the non-uniqueness of the
solution, the existence of non-radiating current components are successfully
exploited as additional degrees-of-freedom to match both radiation and aperture
geometry constraints. Selected representative numerical experiments are presented
to verify the effectiveness of the developed synthesis method.
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1 Numerical Results

1.1 Shape “triangle @ down left corner: 2 pixel side”

Parameters

Number of reflectarray elements: M = N = 55;

Operative frequency: f = 14 [GHz];

e Polarization: X-CO;

Number of elements in the forbidden region: @ = 3;
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Figure 1: Geometry of forbidden region (2.
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Results
Magnitude and phase of the NR coefficients.
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Figure 2: Magnitude (a) and phase (b) of the solution.
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Currents Distribution
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Figure 3: (a)(c)(e) Magnitude and (b)(d)(f) phase (a)(b) of JMN (z,y), (¢)(d) JNE (x,y;a), and (e)(f)

JTOT (z,y; ).
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Radiated Field
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Figure 4: (a)(c)(e) Magnitude and (b)(d)(f) phase of the radiated field by (a)(b), JMN (z,y), (¢)(d)
TN (,y:0), and (e)(f) 7T (2,5 0).
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Figure 5: Magnitude of the difference between the radiated fields by JM¥ (x,y) and JTOT (z,y; a).

ELEDIA Research Center - Internal Report page 6/27



1.2 Shape “triangle @ down left corner: 3 pixel side”

Parameters

e Number of reflectarray elements: M = N = 55;
e Operative frequency: f = 14 [GHz];
e Polarization: X-CO;

e Number of elements in the forbidden region: Q = 6;
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Figure 6: Geometry of forbidden region (2.
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Results

Magnitude and phase of the NR coefficients.
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Figure 7: Magnitude (@) and phase (b) of the solution.
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Currents Distribution
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Figure 8: (a)(c)(e) Magnitude and (b)(d)(f) phase (a)(b) of JMN (z,y), (¢)(d) JNE (z,y;a), and (e)(f)

JTOT (z,y; ).
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Radiated Field
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Figure 9: (a)(c)(e) Magnitude and (b)(d)(f) phase of the radiated field by (a)(b), JMN (z,y), (¢)(d)
TN (2,y;.0), and (e)(f) JTOT (,y; ).
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Figure 10: Magnitude of the difference between the radiated fields by JM¥ (z,y) and JTOT (z,y; ).
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1.3 Shape “triangle @ down left corner: 5 pixel side”

Parameters

e Number of reflectarray elements: M = N = 55;
e Operative frequency: f = 14 [GHz];
e Polarization: X-CO;

e Number of elements in the forbidden region: @) = 15;
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Figure 11: Geometry of forbidden region (2.
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Results

Magnitude and phase of the NR coefficients.
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Figure 12: Magnitude (a) and phase (b) of the solution.
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Currents Distribution
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Radiated Field
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Figure 14: (a)(c)(e) Magnitude and (b)(d)(f) phase of the radiated field by (a)(b), JM¥N (x,y), (¢)(d)

JNE (2,y;0), and (e)(f) JTOT (x,y; ).
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Figure 15: Magnitude of the difference between the radiated fields by JM¥ (z,y) and JTOT (z,y; ).
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1.4 Shape “triangle 10 pixel side @ down left 6-6”

Parameters

e Number of reflectarray elements: M = N = 55;
e Operative frequency: f = 14 [GHz];
e Polarization: X-CO;

e Number of elements in the forbidden region: @) = 55;
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Figure 16: Geometry of forbidden region (2.
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Results
Magnitude and phase of the NR coefficients.
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Figure 17: Magnitude (a) and phase (b) of the solution.
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Currents Distribution
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Figure 18: (a)(c)(e) Magnitude and (b)(d)(f) phase (a)(b) of JM¥Y (x,y), (¢)(d) JNE (z,y;a), and (e)(f)

JTOT (z,y; ).
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Radiated Field
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Figure 19: (a)(c)(e) Magnitude and (b)(d)(f) phase of the radiated field by (a)(b), JMY (x,y), (¢)(d)
JNE (mny;Q); and (6)(f) Jror (m7y§Q)-
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Figure 20: Magnitude of the difference between the radiated fields by JM¥ (z,y) and JTOT (z,y; ).
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1.5 Shape “triangle 10 pixel side @ down left 8-8”

Parameters

e Number of reflectarray elements: M = N = 55;

Operative frequency: f = 14 [GHz];

e Polarization: X-CO;

Number of elements in the forbidden region: @ = 55;
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Figure 21: Geometry of forbidden region €.
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Results

Magnitude and phase of the NR coefficients.
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Figure 22: Magnitude (a) and phase (b) of the solution.
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Currents Distribution
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Figure 23: (a)(c)(e) Magnitude and (b)(d)(f) phase (a)(b) of JMY (x,y), (¢)(d) JNE (z,y;a), and (e)(f)

JTOT (z,y; ).
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Figure 24: (a)(c)(e) Magnitude and (b)(d)(f) phase of the radiated field by (a)(b), JMY (x,y), (¢)(d)
JNE (mny;Q); and (6)(f) Jror (m7y§Q)-
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Figure 25: Magnitude of the difference between the radiated fields by JM¥ (z,y) and JTOT (z,y; ).
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