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Reach	
  
•  EIRP	
  determined	
  by	
  equipment	
  (ant	
  output)	
  
•  MDS	
  determined	
  by	
  equipment	
  and	
  noise	
  (seen	
  by	
  ant)	
  

–  MDS	
  can	
  be	
  improved	
  by	
  averaging,	
  20+	
  dB	
  
–  Averaging	
  is	
  limited	
  by	
  dynamics	
  

•  RelaNve	
  moNon	
  modeling	
  error	
  
•  DuraNon	
  
•  Clock(s)	
  

•  Noise	
  ulNmately	
  limited	
  by	
  sky	
  /	
  environment	
  
•  “Reach”	
  =	
  EIRP	
  –	
  MDS	
  (dB)	
  

–  Space	
  loss	
  for	
  Zitzelberger	
  path	
  
–  Power	
  subtended	
  plus	
  reflecNon	
  coefficient	
  plus	
  space	
  loss	
  for	
  
radar	
  path	
  



BWT	
  Goals	
  
•  Reach	
  Space	
  Radio	
  targets,	
  DIY	
  
•  Efforts	
  that	
  improve	
  Reach	
  

–  Algorithmic	
  
–  Hardware	
  
–  Antennas	
  
–  OperaNons	
  

•  h_p://cbduncan.duncanheights.com/HamRadio/Dsp10/
Dsp10.html	
  

•  (Originally	
  conceived	
  as	
  “Challenge	
  Chart”)	
  
–  (Doesn’t	
  measure	
  the	
  right	
  thing)	
  
–  (See	
  ImplicaNons)	
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Conclusions	
  
•  Working	
  self	
  across	
  solar	
  system	
  within	
  Reach	
  

–  Confirmed	
  by	
  deep	
  space	
  hearsat	
  types	
  
•  Moon,	
  ISS,	
  meteors	
  Reachable	
  

–  As	
  has	
  been	
  known	
  for	
  60+	
  years	
  
•  Everything	
  else	
  for	
  radar	
  is	
  80	
  –	
  150	
  dB	
  down	
  

–  As	
  the	
  solar	
  system	
  radar	
  guys	
  know	
  
–  Goldstone	
  Radar	
  is	
  only	
  ~100	
  dB	
  be_er	
  than	
  N5BF	
  

•  Hz-­‐level	
  and	
  longer	
  averaging	
  
–  Only	
  helps	
  make	
  staNon	
  smaller	
  
–  Does	
  not	
  Reach	
  more	
  distant	
  desNnaNons	
  L	
  
–  Because	
  they	
  are	
  so	
  very	
  far	
  away	
  



ImplicaNons	
  

•  Joe	
  Taylor	
  has	
  already	
  made	
  the	
  
breakthroughs	
  
– SNll	
  want	
  to	
  replicate	
  for	
  self	
  educaNon	
  
– SNll	
  hope	
  for	
  incremental	
  insight	
  -­‐	
  improvement	
  

•  Stuff	
  I	
  want	
  to	
  do	
  sNll	
  enabled	
  by	
  SDRs	
  
– See	
  2006	
  AMSAT	
  paper	
  
– SNll	
  want	
  to	
  be	
  I/Q	
  processing	
  expert	
  
– SNll	
  want	
  to	
  build	
  SW/HW	
  to	
  Reach	
  Specific	
  Goals	
  



Specific	
  Goals	
  

•  EME	
  self,	
  EME	
  QSOs	
  in	
  JT	
  and	
  PUA	
  modes	
  
•  Meteor	
  6	
  
•  WSPR	
  40	
  
•  Radio	
  Jove,	
  et	
  al	
  
•  AO-­‐7	
  Doppler	
  Tracking	
  and	
  OD	
  
•  Somware	
  is	
  sNll	
  next	
  
–  Back	
  to	
  the	
  Arduino	
  

•  Az/El	
  sNll	
  needed	
  on	
  some	
  “farm”	
  
•  Watch	
  out	
  for	
  “be_er”	
  I/Q	
  radios	
  


