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1 Phoenix Patch Reflectarray: 30x30 SLL=-25dB

1.1 Optimization target
v

u

P×Q=30×30, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB
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P×Q=30×30, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB
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Figure 1: Phoenix Patch Reflectarray 30 × 30 SLL=-25 dB - Optimization target: SLL on the wanted polarization(a),

mask on the unwanted polarization (b).

1.2 Optimization results

1.2.1 Cost Function
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Figure 2: Phoenix Patch Reflectarray 30× 30 SLL=-25 dB - Optimization: Cost function behavior.
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1.2.2 Geometrical Design
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Figure 3: Phoenix Patch Reflectarray 30 × 30 SLL=-25 dB - Optimization: Starting reflectarray configuration(a) and

optimized reflectarray configuration (b).
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1.2.3 Reflection Coefficient
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Figure 4: Phoenix Patch Reflectarray 30 × 30 SLL=-25 dB - Optimization - Reflection Coefficients: pre-

dicted(a)(b)(e)(f)(i)(j)(m)(n) vs. full-wave simulation (c)(d)(g)(h)(k)(l)(o)(p) of the magnitude(a)(c)(e)(g)(i)(k)(m)(o) and

phase (b)(d)(f)(h)(j)(l)(n)(p) of Sθθ(a)(b)(c)(d), Sθφ(e)(f)(g)(h), Sφθ(i)(j)(k)(l) and Sφφ(m)(n)(o)(p).
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1.2.4 Superficial Currents
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Figure 5: Phoenix Patch Reflectarray 30× 30 SLL=-25 dB - Optimization - Superficial Currents: predicted(a)(b)(e)(f) vs.

full-wave simulation (c)(d)(g)(h)of the magnitude(a)(c)(e)(g) and phase (b)(d)(f)(h) of Jx(a)(b)(c)(d) and Jy(e)(f)(g)(h).
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Figure 6: Phoenix Patch Reflectarray 30 × 30 SLL=-25 dB - Optimization - Radiated Fields: predicted(a)(b)(e)(f) vs.

full-wave simulation of R (c)(g) vs. full-wave simulation of the entire structure (d)(h) of the magnitude of Eχ(a)(b)(c)(d)

and Eψ(e)(f)(g)(h).
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1.2.6 Fields Cut
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Figure 7: Phoenix Patch Reflectarray 30× 30 SLL=-25 dB - Optimization - Radiated Field Cut with the comparison.
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2 Phoenix Patch Reflectarray: 35x35 SLL=-25dB

2.1 Optimization target
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Figure 8: Phoenix Patch Reflectarray 35 × 35 SLL=-25 dB - Optimization target: SLL on the wanted polarization(a),

mask on the unwanted polarization (b).

2.2 Optimization results

2.2.1 Cost Function
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2.2.2 Geometrical Design
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Figure 10: Phoenix Patch Reflectarray 35 × 35 SLL=-25 dB - Optimization: Starting reflectarray configuration(a) and

optimized reflectarray configuration (b).

ELEDIA Research Center page 10/26



2.2.3 Reflection Coefficient
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Figure 11: Phoenix Patch Reflectarray 35 × 35 SLL=-25 dB - Optimization - Reflection Coefficients: pre-

dicted(a)(b)(e)(f)(i)(j)(m)(n) vs. full-wave simulation (c)(d)(g)(h)(k)(l)(o)(p) of the magnitude(a)(c)(e)(g)(i)(k)(m)(o) and

phase (b)(d)(f)(h)(j)(l)(n)(p) of Sθθ(a)(b)(c)(d), Sθφ(e)(f)(g)(h), Sφθ(i)(j)(k)(l) and Sφφ(m)(n)(o)(p).

ELEDIA Research Center page 11/26



2.2.4 Superficial Currents

PREDICTED VALUES FULL WAVE SOLVER VALUES

Magnitude Phase Magnitude Phase

Jx

y 
[λ

]

x [λ]

P×Q=35×35, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB

−12

−8

−4

 0

 4

 8

 12

−12 −8 −4  0  4  8  12
−50

−40

−30

−20

−10

 0

|J
x
(x

,y
)|

 [
d
B

]

y 
[λ

]

x [λ]

P×Q=35×35, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB

−12

−8

−4

 0

 4

 8

 12

−12 −8 −4  0  4  8  12
−π

−π/2

0

π/2

π

∠
{J

x
(x

,y
)}

 [
ra

d
]

y 
[λ

]

x [λ]

P×Q=35×35, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB

−12

−8

−4

 0

 4

 8

 12

−12 −8 −4  0  4  8  12
−50

−40

−30

−20

−10

 0

|J
x
(x

,y
)|

 [
d
B

]

y 
[λ

]

x [λ]

P×Q=35×35, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB

−12

−8

−4

 0

 4

 8

 12

−12 −8 −4  0  4  8  12
−π

−π/2

0

π/2

π

∠
{J

x
(x

,y
)}

 [
ra

d
]

(a) (b) (c) (d)

Jy

y 
[λ

]

x [λ]

P×Q=35×35, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB

−12

−8

−4

 0

 4

 8

 12

−12 −8 −4  0  4  8  12
−50

−40

−30

−20

−10

 0

|J
y
(x

,y
)|

 [
d

B
]

y 
[λ

]

x [λ]

P×Q=35×35, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB

−12

−8

−4

 0

 4

 8

 12

−12 −8 −4  0  4  8  12
−π

−π/2

0

π/2

π

∠
{J

y
(x

,y
)}

 [
ra

d
]

y 
[λ

]

x [λ]

P×Q=35×35, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB

−12

−8

−4

 0

 4

 8

 12

−12 −8 −4  0  4  8  12
−50

−40

−30

−20

−10

 0

|J
y
(x

,y
)|

 [
d

B
]

y 
[λ

]

x [λ]

P×Q=35×35, "Phoenix" Patch, SLLχ=−25 dB, Mψ=−50 dB

−12

−8

−4

 0

 4

 8

 12

−12 −8 −4  0  4  8  12
−π

−π/2

0

π/2

π

∠
{J

y
(x

,y
)}

 [
ra

d
]

(e) (f ) (g) (h)

Figure 12: Phoenix Patch Reflectarray 35×35 SLL=-25 dB - Optimization - Superficial Currents: predicted(a)(b)(e)(f) vs.

full-wave simulation (c)(d)(g)(h)of the magnitude(a)(c)(e)(g) and phase (b)(d)(f)(h) of Jx(a)(b)(c)(d) and Jy(e)(f)(g)(h).
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Figure 13: Phoenix Patch Reflectarray 35 × 35 SLL=-25 dB - Optimization - Radiated Fields: predicted(a)(b)(e)(f) vs.

full-wave simulation of R (c)(g) vs. full-wave simulation of the entire structure (d)(h) of the magnitude of Eχ(a)(b)(c)(d)

and Eψ(e)(f)(g)(h).
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2.2.6 Fields Cut
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Figure 14: Phoenix Patch Reflectarray 35× 35 SLL=-25 dB - Optimization - Radiated Field Cut with the comparison.
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3 Double Layer Square Patch Reflectarray: 29x29

3.1 Unit cell geometry
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Figure 15: Square Patch Dual Layer unit cell, front (a) and side (b) view.
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Figure 16: Double Layer Square Patch Reflectarray 29 × 29 αβ = αΓ = 1.0 - Optimization target: SLL on the wanted

polarization(a), mask on the unwanted polarization (b).
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3.3 Optimization results

3.3.1 Cost Function
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Figure 17: Double Layer Square Patch Reflectarray 29× 29 αβ = αΓ = 1.0- Optimization: Cost function behavior.

3.3.2 Geometrical Design
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Figure 18: Double Layer Square Patch Reflectarray 29× 29 αβ = αΓ = 1.0- Optimization: Starting reflectarray config-

uration(a)(c), optimized reflectarray configuration (b)(d) for layer one (a)(b) and layer two (c)(d).
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3.3.3 Reflection Coefficient
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Figure 19: Double Layer Square Patch Reflectarray 29 × 29 αβ = αΓ = 1.0 - Optimization - Reflection Coefficients:

predicted(a)(b)(e)(f)(i)(j)(m)(n) vs. full-wave simulation (c)(d)(g)(h)(k)(l)(o)(p) of the magnitude(a)(c)(e)(g)(i)(k)(m)(o)

and phase (b)(d)(f)(h)(j)(l)(n)(p) of Sθθ(a)(b)(c)(d), Sθφ(e)(f)(g)(h), Sφθ(i)(j)(k)(l) and Sφφ(m)(n)(o)(p).
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3.3.4 Superficial Currents
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Figure 20: Double Layer Square Patch Reflectarray 29 × 29 αβ = αΓ = 1.0 - Optimization - Superficial Currents: pre-

dicted(a)(b)(e)(f) vs. full-wave simulation (c)(d)(g)(h)of the magnitude(a)(c)(e)(g) and phase (b)(d)(f)(h) of Jx(a)(b)(c)(d)

and Jy(e)(f)(g)(h).
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Figure 21: Double Layer Square Patch Reflectarray 29 × 29 αβ = αΓ = 1.0 - Optimization - Radiated Fields: pre-

dicted(a)(b)(e)(f) vs. full-wave simulation of R (c)(g) vs. full-wave simulation of the entire structure (d)(h) of the magni-

tude of Eχ(a)(b)(c)(d) and Eψ(e)(f)(g)(h).
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3.3.6 Fields Cut
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Figure 22: Double Layer Square Patch Reflectarray 29× 29 αβ = αΓ = 1.0 - Optimization - Radiated Field Cut with the

comparison.
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4 Double Layer Square Patch Reflectarray: 29x29, Similarity Weight=10

4.1 Optimization target
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Figure 23: Double Layer Square Patch Reflectarray 29 × 29 αβ = 1.0, αΓ = 10.0 - Optimization target: SLL on the

wanted polarization(a), mask on the unwanted polarization (b).

4.2 Optimization results
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Figure 24: Double Layer Square Patch Reflectarray 29×29 αβ = 1.0, αΓ = 10.0- Optimization: Cost function behavior.
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4.2.2 Geometrical Design
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Figure 25: Double Layer Square Patch Reflectarray 29 × 29 αβ = 1.0, αΓ = 10.0- Optimization: Starting reflectarray

configuration(a)(c), optimized reflectarray configuration (b)(d) for layer one (a)(b) and layer two (c)(d).
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4.2.3 Reflection Coefficient
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Figure 26: Double Layer Square Patch Reflectarray 29×29αβ = 1.0, αΓ = 10.0 - Optimization - Reflection Coefficients:

predicted(a)(b)(e)(f)(i)(j)(m)(n) vs. full-wave simulation (c)(d)(g)(h)(k)(l)(o)(p) of the magnitude(a)(c)(e)(g)(i)(k)(m)(o)

and phase (b)(d)(f)(h)(j)(l)(n)(p) of Sθθ(a)(b)(c)(d), Sθφ(e)(f)(g)(h), Sφθ(i)(j)(k)(l) and Sφφ(m)(n)(o)(p).
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4.2.4 Superficial Currents
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Figure 27: Double Layer Square Patch Reflectarray 29 × 29 αβ = 1.0, αΓ = 10.0 - Optimization - Superficial Cur-

rents: predicted(a)(b)(e)(f) vs. full-wave simulation (c)(d)(g)(h)of the magnitude(a)(c)(e)(g) and phase (b)(d)(f)(h) of

Jx(a)(b)(c)(d) and Jy(e)(f)(g)(h).
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Figure 28: Double Layer Square Patch Reflectarray 29 × 29αβ = 1.0, αΓ = 10.0 - Optimization - Radiated Fields:

predicted(a)(b)(e)(f) vs. full-wave simulation of R (c)(g) vs. full-wave simulation of the entire structure (d)(h) of the

magnitude of Eχ(a)(b)(c)(d) and Eψ(e)(f)(g)(h).
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4.2.6 Fields Cut
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Figure 29: Double Layer Square Patch Reflectarray 29 × 29 αβ = 1.0, αΓ = 10.0 - Optimization - Radiated Field Cut

with the comparison .
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