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Amateurs were among first to experiment 
with EME communications above 1GHz

• first EME echoes reported (on 
144 MHz) in 1953

• first 2-way contact (1296 MHz) 
in 1960

• all continents worked on       
432 MHz in 1976

• 10 GHz EME in 1989

• 47 GHz EME in 2002

• 76 GHz EME echoes detected 
in 2012



Why work EME?

• It’s exciting!

• Most fun in ham radio is making 
rare, unusual or difficult contacts

• EME allows you to work 
worldwide DX even in 
microwave bands

• EME will learn you many new 
things about space 
communications, preciosity of 
HW construction and importance 
of patience so you’ll be happy 
with each EME contact in log



EME – fascinating propagation

• Communication over 760 000km (2,4s delay)
• Path loss on 23cm 271dB
• Distance to Moon Varies (2,2dB)
• Moon apparent size ~0.5º
• Moon reflects only ~7% of signal
• Sky noise change with Moon location (on 23cm ~ 10K)
• Doppler shift (∆f = 2 v / λ)  moves frequency (on 23cm up to 2,4 kHz)
• Faraday rotates polarization
• Moon libration effect signal quality (important >2,4 GHz)



EME CHALLENGE – path loss
Path loss for Perigee :
b = 207 + 20,5 log f  [dB, MHz]

• 50 MHz -242 dB
• 144 MHz -251 dB
• 432 MHz -261 dB
• 1296 MHz -271 dB
• 2320 MHz -276 dB
• 3400 MHz -279 dB
• 5760 MHz -284 dB
• 10 GHz -289 dB
• 24 GHz -297 dB
• 47 GHz -303 dB

2,2dB is difference between Moon in 
Apogee (405 696 km) and Perigee 
(363 104 km)



EME CHALLENGE – sky noise



EME CHALLENGE – sky noise



EME - Technical challenge

• the largest antenna 
as possible?

• the biggest amplifier 
as possible for long 
time maximal output 
without failure?

• minimized RX path 
loses – lowest NF 
essential?

• High accurate 
tracking of antenna?



With WSJT a big station is not needed!



DP1POL – Felix & 67el YAGI
Winter at South pole



QSO’D DF3RU, DJ9YW, ES5PC, ES6RQ, G4CBW, G4CCH, K2UYH, 
LZ1DX, OE9ERC, OK1DFC, OK1KIR, PA3CSG, RD3DA & W5LUA .



RA0ACM’s single 49el YAGI & 75W
from apartment window



PORTABLE EME – DL3OCH style

• Bodo uses IC-706, DB6NT 
transverter + 80 W SSPA 
and a 59el dl6wu (5m long 
18.7 dBd) from his car

• Besides DL, he has 
operated from TF, 3A, HB0, 
EA8, 5N0...

• More QRP EME pictures at 
http://www.g4cch.com



3A/DL3OCH on 23cm from Monaco

• One of most successful EME DXpedition op uses single yagi, no LNA,80 W!



DIGITAL BASICS

• CHALLENGE TO DEVISE THE MOST EFFECTIVE SYSTEM

• JT65 BY JOE TAYLOR, K1JT MOST POPULAR (JT65C for 23cm)

• EACH TRANSMISSION IS 60 SECONDS LONG AND CONSISTS 
OF MESSAGE AND SYNC INFORMATION.

• THE SYNC IS INTERSPERSED WITH THE MESSAGE AND SENT 
ABOUT HALF THE TIME.

• USES ERROR CORRECTING CODE -6 BITS/SYMBOLE (64TONE 
FSK) + SYNC = 65!



First 1296 MHz EME at OK1TEH

• FT847 on IF (145 MHz) with separated ports for RX/TX
• Transverter with DB6NT’s module made in 1995
• Solid state PA with DB6NT module, about 250W out for WSJT
• LNA MGF1302 1dB NF in shack and 2,5dB path loss to antenna!
• Worked with my dead RX in JT65: K2UYH, G4CCH, HB9HAL, 

OE9ERC, HB9Q, F2TU, PIC9CAM, I1NDP, PY2BS + one CW QSO 
with PI9CAM



First 1296 MHz EME at OK1TEH

• 130x90cm dish for Wifi - gain around 17dBd



First 1296 MHz EME at OK1TEH



First 1296 MHz EME at OK1TEH
• The antenna radiator is roll from 

wire of diameter 2,7mm (Cu wire 
of cross section of 6mm), the 
shape of antenna radiator is a 
bit elliptic for better exposure of 
our elliptic dish. The shape of 
antenna radiator is relatively 
ellipse with wider size in 
horizontal plane. The inside size 
between wires is cca 73mm (H) 
and 68mm (V). The diameter of 
circular reflector is 118mm. We 
tested  114 - 116 - 116 and the 
best match was moving for 1 
MHz on 1mm of diameter. 118 is 
the best for 1296 MHz (the 
return attenuation is better then -
26dB). The distance of antenna 
radiator's wire from reflector is 
cca 33-34mm. From N 
connector is managed  about 
29mm long coaxial line with 
impedance 50 Ω. 

• Ring feed based on DL4MEA’s design



Problem with signal stability
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Problem with signal stability

• HB9MOON at OK1TEH – real signal 1dB/N, at WSJT -27dB !



Problem with signal stability

• OE9ERC at OK1TEH – real signal 1dB/N, at WSJT -29dB !



Problem with signal stability

• F2TU at OK1TEH – real signal cca 1dB/N, at WSJT -25dB !



2011 - new transverter with rubidium 
normal inside for better signal stability



Problem with signal stability is solved

• SK6OSO with OK1TEH – rubidium normal pay off, signal decoded 
around -17dB



What you need for 23cm JT65 EME?
• Precise built yagi with gain around 17dBd or small 1m WiFi dish

• Transverter with high signal stability

• PA with capability of long TX (WSJT is like FM!)

• LNA with 1dB of NF and better and placed as close to antenna as 
possible!

• In case that you use 1,5m dish or bigger, septum feed will give you 
another +3dB

• Experiences with JT65 EME from other band

• Big patience!



What you need for 23cm JT65 EME?

• An example that another way could be 
usage of horn antenna made of mesh 
wire. Horn at picture was built by 
OE5JFL. It is 2.3m long, the picture 
shows this ´EME´-antenna in it´s
operating position: feedpoint indoors, 
and the cone looking outside through 
the shack window. 

• On March 19th 2000, he worked on 
23cm 10 CW stations random within 3 
hours, transmitting with this small 
antenna. Highlight was the CW QSO 
with Ivo ZS6AXT, who was using a 5 
meter dish. 

OE5JFL’s W2IMU horn



LIVE CQ CONCLUSION





EME expedition SK6OSO 25m DISH







TNX & CU off the Moon


