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… from basic physics to digi-modes…



Overview

• EME fundamentals and limits
• Tweaking your setup
• Software and Digi-modes for EME



https://wsjt.sourceforge.io/Hbk_2010_Ch30_EME.pdf
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EME Path Loss
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Q: What can I control ??



What type 
of antenna

??

Yagis

Dishes



How much power ??
(Assume S/N = 0 dB,   B = 100 Hz)

0 dB

-15 dB



EMECalc by VK3UM
https://www.vk5dj.com/doug.html



W2ZQ 
EME echoes 

SNR = -15.3 dB

https://wsjt.sourceforge.io/wsjtx.html



Testing your setup…
W2ZQ: Sun Noise, 1296 MHz



Antenna Pattern

W2HRO

W2ZQ



Before:  Ysun = 10 dB

Focus Adjustment

After:  Ysun = 12 dB



Software and Digi-Modes

WSJT-X
QMAP
Q65



WSJT-X



WSJT-X Waterfall



W7GJ works an EME  pileup



WSJT-X
Doppler 
Tracking



WSJT-X
Echo Mode



Echo Mode: K1JT, 144 MHz

Doppler corrected; predicted spread 2.6 Hz



Echo Mode:  G3WDG, 10 GHz

Predicted Width 
w = 135 Hz

Doppler rate:
~70 Hz/min



Single-pulse Echo, 10 GHz

w = 136 Hz



w =  4 Hz

10 GHz echo at libration minimum



QMAP: Wideband Decoding



QMAP: Wideband Decoding
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QMAP: High-resolution Waterfall



QMAP main window



WSJT-X:  Active Stations

Click to 
work a 
station



EME Digi-modes

• 50 MHz:                   Q65-60A
• 144 MHz: Q65-60B, JT65B
• 222, 432 MHz: Q65-60B
• 1296 MHz:               Q65-60C  Q65-30B
• 2.3+ GHz (depends on Doppler spread) 

Q65-60C, -60D, -60E



Programming Details

• User interface:  C++ and Qt
• Number crunching:  Fortran
• Core developers: K1JT, G3WJS  (SK), 

K9AN, IV3NWV, DG2YCB, N9ADG, 
G3WDG

• Open source:   GPLv3 license
• Version control with git:

$ git clone https://git.code.sf.net/p/wsjt/wsjtx
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