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UTD Gaussian Beam Diffraction UTD Gaussian Beam Diffraction 

by an Edgeby an Edge

H.H.--T. Chou, P. H. T. Chou, P. H. PathakPathak, and R. J. , and R. J. 
Burkholder , Burkholder , ““Novel Gaussian Beam Novel Gaussian Beam 
Method for the Rapid Analysis Large Method for the Rapid Analysis Large 
Reflector Antennas,Reflector Antennas,”” IEEE Trans. AP, IEEE Trans. AP, 
June  2001.June  2001.

Previous work of Chou, Pathak, and Previous work of Chou, Pathak, and 
Burkholder (June 2001) provides a Burkholder (June 2001) provides a POPO
based edge diffraction of GB. based edge diffraction of GB. 

The POThe PO--GB is more general in that it GB is more general in that it 
can handle can handle astigmaticastigmatic GB illumination of GB illumination of 
an edge. an edge. 

The POThe PO--GB can be augmented by PTD GB can be augmented by PTD 
correction if desired.correction if desired.

The CSP method is more accurate The CSP method is more accurate 
since it yields a UTDsince it yields a UTD--GB; however it is GB; however it is 
limited to limited to rotationally symmetricrotationally symmetric GBsGBs..
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FormulationFormulation

Extension of the Extension of the KouyoumjianKouyoumjian--PathakPathak (K(K--P) UTD for a CSP P) UTD for a CSP 
excitationexcitation

The ordinary KThe ordinary K--P UTD for P UTD for E(P)E(P) is analytically continued from a is analytically continued from a 

real to complex source location. The       is complex for CSPreal to complex source location. The       is complex for CSP

Note:Note: kbkb is related to the waist of GBis related to the waist of GB
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For CSP, the For CSP, the xx′′ , y, y′′, and , and zz′′ in in rr′′ becomes      ,      becomes      ,      

and    whereand    where

In the KIn the K--P UTD expression, the                          nowP UTD expression, the                          now

becomes complex for a CSP because becomes complex for a CSP because LL and      areand      are

complex.complex.

Note:Note: andand
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3D K3D K--P UTD for a wedge via CSP P UTD for a wedge via CSP 

)(
~

)(
~

)(
~

)(
~

)(
~

PEPEPEPEPE drlrui +++≈

)(~)ˆˆˆ(
4

)(
~

~

0 φφ
π

ωµ −⋅××≈
−

srsr

r

Rjk

eer U
R

e
RpRRpjPE

r

0 ˆ ˆ ˆ( ) ( ) ( )
4

ijkR

i e e si si

i

e
E P j p R R p U

R

ωµ φ φ
π

−

≈ × × −
ɶ

ɶ
ɶ

)~~(~~
)

~
,~,

~
()ˆˆˆ(

4
)(

~
)~~(

0
0

didi

ssjk

eed
ssss

e
aLDpRRpjPE

di

+
⋅××≈

+−
± β

π
ωµ

siφ srφ
Re[ ] 0kLa± =ɶ ɶ

Im[ ] 0kLa± >
<

ɶ ɶ

or

Incident and Reflection Shadow 

Boundary Angle



1919

Numerical ResultsNumerical Results

3D Total Field from CSP excited PEC wedge 3D Total Field from CSP excited PEC wedge 

with wedge angle with wedge angle αα = 60 deg= 60 deg

xx′′=0, y=0, y′′=2=2λλ, z, z′′==--22λλ, r=6, r=6λ, λ, b=2/k, b=2/k, 

wwoo=0.38=0.38λ, λ, φφbb=270 deg, and =270 deg, and θθbb=45 deg=45 deg
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3D Total Field from CSP excited PEC Half Plane 3D Total Field from CSP excited PEC Half Plane 

Observed on the Keller ConeObserved on the Keller Cone

r=50r=50λλ, r, r′′=5=5λ,λ, b=30/k, wb=30/k, w00=0.6=0.6λ, λ, 
φφbb=0 deg, =0 deg, θθbb=45 deg=45 deg
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GB Edge Diffraction on the Keller ConeGB Edge Diffraction on the Keller Cone




