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Coupling Equation

D(K,.k,) =E (K, k,) o 5(K,.k,)
—lyd

" 4n IB(X, y,d)e " dxdy

Represent the measured planar near-field data on the plane z = d as
B(x,y,d) where X,y defines the position of the probe on the
measurement plane. From the near-field data we first compute the
plane wave spectrum of the measured data using a Fourier transform.
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Back Projection

BI (X1 y1 dh) — th(kxi ky) eiydhei(XkXerky)C“<x dky

Back projection is calculated on a plane removed from the
measurement plane by d,..
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Nearfield and Hologram Back-projection

Measured phase of THAAD
array at .3m distance with
25,344 active elements with 6
bit phase shifter, 6 bit attenuator
in special “calibration’ mode
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Far-field Expressions
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Far-field Expressions — Arbitrary Plane

sin(8) cos(@) | [sin(@,)cos(a. )]
sin(&) sin(¢) sin(@,)sin(¢,.)
cos(d) | | cos(b,)

=sin (8, )cos(¢, )sin(6) cos(¢)
+sin (8, )sin (g, )sin(d)sin(¢4)
—cos(6,,)cos(0)
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Spherical Near-field Scan
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Array element size and spacing
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Orthogonal near-field pattern cuts

Near-field amplitude of Array03_003.dat
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Principal plane pattern cuts

Far-field amplitude of Array0O3 023.dat
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PNF phase distribution for back projection
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SNF Radial Distance Sensitivity |

» SNF back projection resolution is independent of distance between
AUT and probe

 Holds a significant advantage over PNF method

» Will in practice be limited by instrumentation dynamic range
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SNF Radial Distance Sensitivity |1

* NF data shown below for three separate data sets

Near-field amplitude of SNF_sim_21x13_Array_One_element_phase_rev.nsi Hologram amplitude of SNF_sim_21x13_Array_One_element_phase_rev2.nsi
— — —
R=0.4m =0. R=1.8m 0.0 =0. R=1.8m

0
- I a ~ N

_5:

25+

-10 -+

5.0 +

-15

75+

20 +

-25

Amplitude (dB)
Amplitude (dB)

-30

iN
N
o

-35

-40 -+

-45 —{f

-50 -

Theta (deg)

July 2007




SNF Angular Span Sensitivity

e < Hemi-spherical data set limits back projection resolution

e Data shows effect of phase reversal of single element
excitation
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SNF Angular Span Sensitivity — cont’d.

Hologram amplitude of SNF_sim_21x13_Array_One_element_phase_rev3.nsi
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SNF Angular Span Sensitivity — cont’d.

Phase (deg)

Hologram phase of SNF_sim_21x13 Array_One_element_phase_rev3.nsi
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PNF Probe to AUT separation distance

Hologram amplitude of Array04 003.dat

Amplitude of the back _ 0 Lmbd i1lmbd  2Lmbd  3Lmbd _ 5Lmbd
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PNF Probe to AUT separation distance ||

Hologram phase of Array04 003.dat
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SNF Amplitude sensitivity |

Hologram amplitude of SNF_sim_21x13 Array.nsi
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PNF Amplitude sensitivity |

Hologram amplitude of Array09 063.dat

Amplitude change _ Ref 0.5dB 1dB 3dB 10dB
in the back
projected field for
excitation
amplitude change
of a single array

element.
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SNF Amplitude sensitivity I

Hologram amplitude of SNF_sim_21x13 Array.nsi
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PNF Amplitude sensitivity ||

Amplitude change
in the back
projected field for
excitation
amplitude change
of a single array

element.
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SNF Phase sensitivity

Hologram phase of SNF_sim_21x13_Array.nsi

Phase change in the 1100 Ref 1de 10deg 30deg
back projected field
for excitation phase
change of a single

array element.
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Conclusions |
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Conclusions I
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 The data presented here relies on the use of an
Infinitesimal point “probe” and the effect of the probe, as

would be present in an actual measurement environment,
IS absent.

e Instrumentation dynamic range limitation will affect
results.
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