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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 Numeri
al Results

1.1 Shape �triangle � down left 
orner: 2 pixel side�

Parameters

• Number of re�e
tarray elements: M = N = 55;

• Operative frequen
y: f = 14 [GHz℄;

• Polarization: X-CO;

• Number of elements in the forbidden region: Q = 3;
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Figure 1: Geometry of forbidden region Ω.
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Results

Magnitude and phase of the NR 
oe�
ients.
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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)(
)(e) Magnitude and (b)(d)(f ) phase (a)(b) of JMN (x, y), (
)(d) JNR (x, y;α), and (e)(f )
JTOT (x, y;α).
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Radiated Field
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Figure 4: (a)(
)(e) Magnitude and (b)(d)(f ) phase of the radiated �eld by (a)(b), JMN (x, y), (
)(d)
JNR (x, y;α), and (e)(f ) JTOT (x, y;α).
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Figure 5: Magnitude of the di�eren
e between the radiated �elds by JMN (x, y) and JTOT (x, y;α).
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1.2 Shape �triangle � down left 
orner: 3 pixel side�

Parameters

• Number of re�e
tarray elements: M = N = 55;

• Operative frequen
y: f = 14 [GHz℄;

• Polarization: X-CO;

• Number of elements in the forbidden region: Q = 6;
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Figure 6: Geometry of forbidden region Ω.

ELEDIA Resear
h Center - Internal Report page 7/27



Results

Magnitude and phase of the NR 
oe�
ients.
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Figure 7: Magnitude (a) and phase (b) of the solution.
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Currents Distribution
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Figure 8: (a)(
)(e) Magnitude and (b)(d)(f ) phase (a)(b) of JMN (x, y), (
)(d) JNR (x, y;α), and (e)(f )
JTOT (x, y;α).
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Radiated Field
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Figure 9: (a)(
)(e) Magnitude and (b)(d)(f ) phase of the radiated �eld by (a)(b), JMN (x, y), (
)(d)
JNR (x, y;α), and (e)(f ) JTOT (x, y;α).
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Figure 10: Magnitude of the di�eren
e between the radiated �elds by JMN (x, y) and JTOT (x, y;α).
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1.3 Shape �triangle � down left 
orner: 5 pixel side�

Parameters

• Number of re�e
tarray elements: M = N = 55;

• Operative frequen
y: f = 14 [GHz℄;

• Polarization: X-CO;

• Number of elements in the forbidden region: Q = 15;
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Figure 11: Geometry of forbidden region Ω.
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Results

Magnitude and phase of the NR 
oe�
ients.
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Figure 12: Magnitude (a) and phase (b) of the solution.
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Currents Distribution
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Figure 13: (a)(
)(e) Magnitude and (b)(d)(f ) phase (a)(b) of JMN (x, y), (
)(d) JNR (x, y;α), and (e)(f )
JTOT (x, y;α).
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Radiated Field
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Figure 14: (a)(
)(e) Magnitude and (b)(d)(f ) phase of the radiated �eld by (a)(b), JMN (x, y), (
)(d)
JNR (x, y;α), and (e)(f ) JTOT (x, y;α).

ELEDIA Resear
h Center - Internal Report page 15/27



-0.5

-0.25

 0

 0.25

 0.5

-0.5 -0.25  0  0.25  0.5

v

u

-40

-20

 0

 20

 40

 60

|E
FF

(u
,v

)|2  [d
B]

Figure 15: Magnitude of the di�eren
e between the radiated �elds by JMN (x, y) and JTOT (x, y;α).
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1.4 Shape �triangle 10 pixel side � down left 6-6�

Parameters

• Number of re�e
tarray elements: M = N = 55;

• Operative frequen
y: f = 14 [GHz℄;

• Polarization: X-CO;

• Number of elements in the forbidden region: Q = 55;
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Figure 16: Geometry of forbidden region Ω.
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Results

Magnitude and phase of the NR 
oe�
ients.
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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)(
)(e) Magnitude and (b)(d)(f ) phase (a)(b) of JMN (x, y), (
)(d) JNR (x, y;α), and (e)(f )
JTOT (x, y;α).
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Figure 19: (a)(
)(e) Magnitude and (b)(d)(f ) phase of the radiated �eld by (a)(b), JMN (x, y), (
)(d)
JNR (x, y;α), and (e)(f ) JTOT (x, y;α).
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Figure 20: Magnitude of the di�eren
e between the radiated �elds by JMN (x, y) and JTOT (x, y;α).
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1.5 Shape �triangle 10 pixel side � down left 8-8�

Parameters

• Number of re�e
tarray elements: M = N = 55;

• Operative frequen
y: f = 14 [GHz℄;

• Polarization: X-CO;

• Number of elements in the forbidden region: Q = 55;

• O = 55.
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Figure 21: Geometry of forbidden region Ω.
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Figure 22: Magnitude (a) and phase (b) of the solution.
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Figure 23: (a)(
)(e) Magnitude and (b)(d)(f ) phase (a)(b) of JMN (x, y), (
)(d) JNR (x, y;α), and (e)(f )
JTOT (x, y;α).
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Figure 24: (a)(
)(e) Magnitude and (b)(d)(f ) phase of the radiated �eld by (a)(b), JMN (x, y), (
)(d)
JNR (x, y;α), and (e)(f ) JTOT (x, y;α).
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Figure 25: Magnitude of the di�eren
e between the radiated �elds by JMN (x, y) and JTOT (x, y;α).
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