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In this set of notes we calculate the far field of a vertical probe feed.

= We first formulate the far-field radiation from a uniform probe current of fixed
(arbitrary) amplitude.

= The probe current is then related to the patch input impedance.
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Inside the substrate we have:
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For the magnetic field inside the substrate:
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For the total (incident plus reflected) plane-wave field we have (for the x component):
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We then have:
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We then have:
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The far field pattern is then:
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Hence, we have:
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Calculation of Probe Current

: : L(x,y)= AIJO cos| 22X
We want to find the relation between these two. < L
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Calculation of Probe Current (cont.)

Assume: ElO (x,y) = Alo sin ( 72'ij (E;O(x”y’) = 4y cos [%x,j]
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From previous calculations, 1 1
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At resonance,

.o mx
Zin = Regge sin” (Toj (The origin is at the center of the patch here.)

Hence, we have:




We can also write this as
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is the total current (amps) flowing across the center of the patch.
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Final result:

1 patch . Redge 1 ( w j . ( TX ]
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Note: For a thin substrate, the patch current is much larger than the probe current.

For a fixed patch current:

Iyckyh = Iyh oc (koh)2 (The term I,k is a measure of how strong the probe radiates.)

The probe radiation gets large quickly as the substrate gets thicker!
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EFF(r,0) = (Ioh)(;l) E, ¢/\eotha) (1-1™ ) tanc (kohN; (6) )sin 0
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Assumption: J_(x,y) = 4y cos (%}
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