Effect of Phase Center Offsets in LCP/RCP Correlation Maps

1 Defining H/V/LCP/RCP Waveforms

Waveform in the vertical polarization. The n index represents antenna number and the ¢ index
is for time bin.

v (ti) = Ze_j“ktiV(wk)Aw (1)
k

Now horizontal polarization, giving all of the H-pol phase centers a time offset relative to the V-pol
phase centers.

hn(ts) = 3 eI ntionto) B (i) Au 2)
k

ra(t) = \2 [w(t:) + jht:) (3)

Galts) = ¢1§ [o(ts) — ()] (4)

Substituting Eqs. 7 and 8 into Eqs. 3 and 4:

rn(ti) = \}i Zk: Awe ™ [V (wi) + je 0 H (wy)] (5)

2 Cross-Correlations with LCP/RCP Waveforms

Now consider two antennas, and antenna 1 has a delay T" with respect to 2. Then,

1 . ,

nit) =7 D Awe Ik [V (wy) + je K0 H (wy,)] (6)
k
And since '
va(t;) = Z eI DY () Aw (7)
k
ho(t;) = Z e Ilntittot D] i (1) Aw (8)
k
then )
ro(t;) = E Z Awe Iwk(ti+T) [V(wk) +j6_jwkt0H(wk)] (9)
k

Cross-correlating the RCP waveforms from antennas 1 and 2 (r; and r2), and ignoring the
normalization factor in the denominator for now, the get the following as a function of delay 7
between the two RCP waveforms:

CT5(r) =D At ry(t)rs(ti +7) (10)
™



where the sum is over the region where the waveforms overlap for a given 7. Then substituting
r1(t;) and ro(t; + 7) into Eq. 15,

1 ) )
Cl5(r) = 5 [ D Awe 7t [V(wy,) + je 4% H(wg, )] | x
k1

3 w0 [V () 4 je 0o (w)] | (11)
ko

Collecting terms, we get:
0{5(7—) = Z Z(Aw)26_j[“’k1ti_wk2 (ti+T+T)] %

k1 ko
[V (i )V (wiy) = je72 0V (wi, ) H* (why) + e 51 H (wi, )V (wry) + H (wi, ) H (wr,)] - (12)

Likewise the LCP waveforms for antennas 1 and 2, where again antenna 1 has a delay T with
respect to 2:

Ot = \}i S Awe I [V (wy) — je T80 H (uy)] (13)
k
Lolty) = \}5 S Awe TR EAT) [V (1) — e I9r10 F (uy)] (14)
k

Then,
Cio(r) = At by (t:)l5(ti + 7) (15)
k/

C4(r) = 3 Y Bttt
k1 k2
[V (i )V (wiy) + je? 20V (wi, ) H (wiy) — e 1" H (wi, )V (wry) + H (wi, ) H (wi,)] - (16)



