 It is often written that  a Quad Helix is the ideal antenna for APT reception.   That statement is not true.   The Quad Helix, when properly constructed can provide performance that is considered “good enough” for APT imaging, but not ideal.   In addition to its not being ideal, it is usual that it is difficult to properly construct a Quad Helix.
  The limited performance of the Quad helix is related to its being difficult to design so it has adequate sensitivity at the horizon.   That may not be important to those stations that are not interested in APT images from distant locations.

  The difficulty of construction of a Quad Helix for  APT is related to the extreme sensitivity of the Quad Helix to construction variations.  Loop size and shape and conductor diameter have a major effect on the terminal impedance of the Helix.   And, the performance of the Quad Helix is highly dependent upon the terminal impedances of both loops.

  It  is possible to construct an APT antenna that is less sensitive to the size and shape of the materials used in its construction, and also have good sensitivity to signals from satellites at low elevation angles.
 When the APT antenna is expected to capture satellite signals whenever the satellite is above zero degrees elevation, it must have a maximum sensitivity at the horizon.   The satellite is farther away from the receiver when it is “on the horizon”, therefore the sensitivity of the antenna must be maximized there.. When the satellite antenna pattern is essentially equal strength everywhere in it’s footprint its signal will be nearly 20 times weaker at the horizon than when overhead.

  APT images are considered to be degraded when dark horizontal lines are streaked across the image.    Low antenna sensitivity will cause those streaks, or Noise Lines.   Therefore, it is important that an APT antenna have a minimum of radiation pattern nulls deep enough to cause noise lines.

  One antenna design concept that can be used to design an antenna for APT is the Double Cross Antenna (DCA) design concept.   The DCA provides better sensitivity at low elevation angles than a perfectly built Quad Helix, and the DCA is very amenable to wide variations of construction methods. 

